
 
 

MENDEL UNIVERSITY IN BRNO 
 
 
 
 

Czech Society of Landscape Engineers – ČSSI, z.s., 
 
 
 
 
 
 
 

and 
 

Department of Landscape Management  
Faculty of Forestry and Wood Technology  

Mendel University in Brno 
 
 
 
 
 
 
 
 
 
 
 
 

Public recreation and landscape protection  
–  

with sense hand in hand? 
 
 
 
 
 

Conference proceedings 
 

Editor: Ing. Jitka Fialová, MSc., Ph.D. 
 
 
 
 
 
 

11th – 13th May 2020 
Křtiny 



 
 

Under the auspices  
of Danuše Nerudová, the Rector of the Mendel University in Brno, 
of Libor Jankovský, the Dean of the Faculty of Forestry and Wood Technology, Mendel 
University in Brno, 
of Alena Salašová, the Dean of the Faculty of Horticulture, Mendel University in Brno, 
of Markéta Vaňkova, the Mayor of the City of Brno, 

 
of Bohumil Šimek, the Governor of South Moravia, 

 
of Klára Dostálová, the Minister of the Regional Development CZ, 
 

 
 
and of Richard Brabec, the Minister of the Environment CZ,  

 
 
with Department of Planting Design and Maintanance Faculty of Horticulture Mendel 
University in Brno, Brno Municipal Forests, Czech Bioclimatological Society, AOPK ČR 
(Agency for Nature Conservation and Landscape Protection of the Czech Republic) – 
Administration of the Moravian Karst Protected Landscape Area, Czech Association for 
Heritage Interpretation and the Czech Environmental Partnership Foundation 
 
with the financial support of FS Bohemia Ltd. 

     
 

The conference is included in the Continuing Professional Education in Czech Chamber of 
Architects and is rated with 4 credit points. 
The authors are responsible for the content of the article, publication ethics and the citation 
form. 
All the articles were peer-reviewed. 
 
ISBN (print)   978-80-7509-715-6 
ISBN (on-line)  978-80-7509-716-3 
ISSN (print)  2336-6311   
ISSN (on-line)  2336-632X 



 
 

Foreword 
 
Dear colleagues, dear friends, 
 
ten years, year after year we have been used to looking for the beginning of May, the date 
when the conference “Public recreation and landscape protection“ is regularly organized. 
 
During these ten years the conference brought us not only the permanently raising expert 
voice calling for the proper usage of natural resources for light and adequate forms of 
recreation and professional contacts as well, but also a specific community of involved 
enthusiastic people was created there. It is my highest pleasure that I could have been a part 
of this special fellowship. 
 
This year – 2020 – when we are opening a new decade of the conference run, according to 
the generally known circumstances, the regularity is interrupted. I am sure that all of us are 
still working on our professional issues and doing still our best to help our common topic 
mentioned above to get in practice fast but annual meeting opportunity and sharing and 
discussing our results with the main idea of improving our outputs is lost for this year. Only 
thanks to editor´s (Jitka Fialová) untiring activities and concentrated work the conference 
proceedings are going to be published as  if nothing has happened.  
 
This book in your hands and its reading is the only way we can be in touch today and how 
we can share our new professional results and outputs. For me, personally, its also the 
opportunity to simultaneously greet all of you, to wish you all the best, especially good health 
and appropriate dose of optimism to overcome this strange time without any obstacles. 
I do hope that next year we will meet together in person again at the beginning of May! 
 
 
Petr Kupec 
(Head of the Department of Landscape Management, Faculty of Forestry and Wood Technology, 
Mendel University in Brno) 
 
Brno, April  24th, 2020 
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Abstract  
Sources of motivation to recreational activities vary and affect the way how visitors move through 
landscape, the time they spend at attractions or the social groups they are a part of. These 
characteristics are important in creating a strategy for visitors as well as for designing a space. A 
survey was conducted at the ponds in the Lednice-Valtice cultural landscape. The study classified 
visitors by age, recreational activity, the character of the group, and by the motivation for their visit. 
The methods included census and questionnaire surveys conducted in selected locations. Over 4 
days, 559 groups and individuals were recorded, 88 individuals responded to the survey. The major 
categories of visitors covered small groups (64.9 %), cyclists (85%) and visitors coming from greater 
distances (95%). Cyclists tend to spend less time at the monuments in the landscape; 53.1% of 
cyclists pass them, whereas 90 % of walkers stop at least for 2 minutes. The average visitor to the 
Lednice-Valtice Complex is a cyclist coming with a group of friends, using the landscape 
predominantly for sports activities. Although the respondents did not highlight nature or culture as their 
interests, these values were often presented as the motivation for their visit. The results suggest that 
recreation has a potential for raising awareness about the values of cultural landscapes and for 
promoting understanding and protection of natural and cultural values. 
 
Key words: landscape values, Lednice-Valtice Complex, visitor behaviour, interpretation 
 
Introduction 
Recreation represents a significant opportunity for managing the interaction between landscape and 
people and can lead to a constituency that appreciates and supports its protection or management 
goals (Daniel et al., 2012). A deeper experience of a place and understanding of landscape values 
can lead to better visitors experience and can influence their attitude towards protection of landscape 
(Tilden 1957). There are many ways how to create better experience for visitors in landscape. We 
consider ways, which provide education and better sense of the place in a first place. An interpretative 
approach explores methods of presenting the values of the territory to visitors that can act both as an 
educational tool or as a management tool (Beck and Cable 2002).  
In cases where it is necessary to design a space, the profession of an interpreter intersects with the 
profession of a landscape architect who is trained to highlight the values of the place and to find 
means of expression that support the educational dimension of the interpretation (Sedláček et al. 
2018). With regard to the design of the space, it is interesting to know how people move in the 
particular location (Gehl 2011), what percentage of visitors will stop at the site and if they stop how 
long they will stay there (Unt and Bell 2014). The design of the place and the form of the means of 
interpretation depend on it. 
The motivation for the research was the missing concept for the Lednice-Valtice Complex, where 
visitors are presented with individual attractions in which the key value of the site, for which is included 
in the UNESCO list, is not communicated to visitors. The results of this research can be used to create 
an interpretation plan of the Lednice-Valtice Complex, which can contribute to a better communication 
of landscape values and specifics. 
 
Material and methods 
Surveying is the basis for setting goals and means of interpretation (Tilden 1957). The paper focuses 
on the classification of visitor groups of the Lednice-Valtice Complex, obtained by direct observation in 
the field, their behaviour at nodal points and their motivation to visit. Understanding the visitor's 
motivation and preferences in the landscape is one of the basic requirements for “laying the rules” and 
creating tourist management. Due to the above-mentioned reason it is important to know whether the 
predominant groups of visitors to the Lednice-Valtice Complex families with children are, groups of 
seniors, or individual visitors.  We used direct observation in the field for the research in order to 
capture the heterogeneity of the visitors. For an architectural design of the space it is important to 
know the dominant mode of transport and the relation to other modes of transport. A specific issue for 
the design of elements of interpretation is the behaviour of individuals at the nodal points and the 
duration of their stops. 
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Classification approach and questionnaire setup 
The research to date is characterized by a great diversity in the approaches and methods of 
classifying the visitor groups. When selecting the classification parameters, we started from studies 
that focused on segmentation of visitors to visitor groups (Ptáček 2004), and on type of activity and 
behaviour on the site (Unt and Bell, 2014). Segmenting visitors into these categories will help us 
discover the links between groups and their behaviour. These descriptive characteristics were further 
supplemented by a questionnaire survey, which focused directly on the motivation of visitors to visit 
the area. 
 
Tab. 1: A table used for the survey. Each entry contains a type of visitor group, prevalent age of 
visitors in group, activity, duration of break, number of people in the group and notes. 

Visitor group Age (years) Activity Break duration 
(minutes) Amount Notes 

Male 0-15 Walking 0-1   
Female 15-30 Cycling 1-3   
Couple 30-60 Scooter 3-5   
Family 60+ Horse riding 5-10   
Group  Running 10+   
 
The questionnaire was based on qualitative studies of visitor in an interpretative approach (Park et al. 
2017). Each respondent was inquired about the motivation for the visit, the frequency of the visit, the 
relation to the place where he was interviewed and his relation to the landscape. 
 
Tab. 2: A table used for the personal questionnaire. 

Age Where are 
you from? 

Is your occupation 
related to nature, 
landscape history? 

What is your motivation 
to visit this area? 

How many times did you 
visit this area?  

0-15  Local  
Rate on the scale 1 
(not related) – 10 
(very related) 

Leisure activities Never, this is my first time  

15-30  Tourist   Nature observation  1 – 4 x  

30-60  Other   Relaxation (a walk) 5 – 10 x  

60+    Social activities (a trip 
with friends/family)  I am frequent visitor  

   Exploring Lednice 
Valtice Complex   
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Study area 
The study area is Lednice-Valtice Complex. The site has been a UNESCO World Heritage Site since 
1996 and represents a historical-cultural landscape of outstanding values. A significant part of the 
area is listed as Natura 2000. Its popularity is influenced by tourism in South Moravia, together with 
the increased offer of accommodation and catering services focusing on regional wine production and 
the area itself with an increased capacity of cycling routes in the territory. A specific feature of the 
Lednice-Valtice Complex is that a large part of the recreation takes place outdoors, due to the 
attractiveness of the landscape around Lednice.  

 

Fig. 1: Localisation of Lednice-Valtice Complex and selected nodal points represented by historical 
buildings – follies 

 
Sampling approach 
The survey (Table 1) was carried out at 4 sites within the Lednice-Valtice Complex: Pond Chateau and 
Temple of Three Graces taking place between 31 May and 1 June 2019, Nový Dvůr and Chapel of St. 
Hubert between 10 and 11 May 2019. The survey took place between 10-12 am and 2-4 pm, on 
Fridays and Saturdays.  The questionnaire (Table 2) survey was conducted between 12 am and 2 pm. 
The criterion for the selection of the sites was their immediate location in the open countryside of the 
Lednice-Valtice Complex, but at the same time close to the two main tourist destinations, Lednice and 
Valtice. The historical follies act as cultural attractants and at the same time as typical places for 
stopping on tourist cycling paths. The survey method used was observation and questionnaire survey. 
The survey method was carried out by in-situ observation because the observed characteristics 
cannot be observed by other means – e.g. by using localisation data from mobile phones. 
 
Results and Discussion 
In terms of visitor activity, cyclists were the most frequently occurring group - 1,800 people (84.4%), 
followed by pedestrians - 305 people (14.3%), runners 6 (0.3%) and by others 1%. The survey 
confirms a significant prevalence of cyclists to pedestrians in the Lednice-Valtice Complex. The 
activity of the visitors is related to their behaviour at nodal points - historical follies. The percentage of 
pedestrians who passed by the follies without stopping was 10.2% compared to 53.1% of cyclists 
(Figure 2). 
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Fig. 2: The chart showing the time spent on the site (follie) per the given activity. Numbers (e.g. 1-3) 

refer to minutes spent at a site.  Rate 0 - 1 refers to visitors who don’t stop at all or stop just for a quick 
break (without dismounting their bicycle) 

 
Fig. 3: Time spent at individual sites. Temple of Three Graces shows similar distribution in “time spent” 

categories, whereas Pond Chateau differs significantly 
 
St. Hubertus and the Three Graces have approximately the same distribution of stopping ratio to that 
of those who only pass by (Figure 3). The lowest number of stops was at the Fish Pond. This result is 
probably due to the morphology of the terrain and the route, as the folly is built on a hill and the path 
leading to it includes an ascent of approximately 30 m elevation. Likewise, the cycle route doesn’t run 
not directly around the folly like in other cases. 
The correlation between the length of the stop and the visitor group is interesting (Figure 4). In the 
case of male individuals, the number of visitors who only passed by the follies was 70.4 %, while in the 
case of individual women it was only 55 %. On the other hand, the lowest percentage of visitors 43.5 
%.  who only passed was among families 43.5 %. This category stayed longer than any other visitors 
category - more than 10 minutes and in the category 5-10 minutes (Figure 4). 

 
Fig. 4: A time spent at follies related to groups of visitors. Category “Individual men” shows significant 

difference in time spent at nodal points 
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88 persons answered the personal questionnaire, 20 respondents at the Temple of the Three Graces, 
18 respondents at St. Hubertus, 19 at Nový Dvůr, 18 respondents at the Pond Chateau. 84 
respondents were tourists, only 4 respondents were locals. The main motivations for their visit were 
leisure activities, exploration the cultural landscape of Lednice-Valtice Complex, and and social 
activity. In terms of visitor experience, for more than 50 % of them it was the first time visiting the 
Lednice-Valtice Complex. 

 
Fig. 5: Relationship between the frequency of visit and motivation of visit. Exploring Lednice-Valtice 
Complex is rather significant in the first-time and 1-4 x visitors. Leisure activities prevail among the 

frequent visitors’ group 
 
Conclusion 
A part of the results can be interpreted as specific for the Lednice-Valtice Complex. The unique 
prevalence of cyclists (84.3 %) in the total number of visitors is specific to LVA. The largest 
percentage came in groups (63 %), followed couples (17.4 %), families (15.1 %), and individuals (4.3 
%). The major motivation for visiting the LVA was to pursue leisure activities and to learn about the 
cultural values of LVA, and this percentage varied upon the frequency of visits. 
A part of the results can be interpreted as specific: there is a significant difference between stopping 
cyclists and pedestrians at each of the follies. Cyclists tend to just pass-by (53 %), while pedestrians 
pass only in 10.2 % of the cases. However, the rate of stopping differs from place to place, with 
significant differences between the individual follies.  
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Souhrn 
Abychom shromáždili podrobnější údaje o návštěvnících v krajině a jejich chování, provedli jsme 
průzkum v lokalitě rybníků v Lednicko-valtickém areálu. V rámci studie byli návštěvníci klasifikováni 
podle věku, způsobu rekreace, charakteru skupiny a motivace k jejich návštěvě. Metoda zahrnovala 
sčítání návštěvníků a dotazníkové průzkumy prováděné na vybraných místech. 
Během 4 dnů bylo zaznamenáno 559 skupin a jednotlivců, na dotazovíní odpovědělo 88 jednotlivců. 
Průzkum byl proveden v Lednicko-valtickém areálu na 4 lokalitách: Rybniční zámeček a Chrám tří 
grácií v období mezi 31. květnem a 1. červnem 2019 a v Novém Dvoře a Kapli sv. Huberta v období 
mezi 10. a 11. květnem 2019. Sčítání návštěvníků proběhlo mezi 10-12 hodinou a mezi 14-16 
hodinou, v pátek a sobotu. Dotazníkové šetření bylo provedeno mezi 12-14 hodinou. 
Z hlediska návštěvnosti byli nejčastější skupinou cyklisté - 1 800 lidí (84,4%), následovali chodci - 305 
osob (14,3%), běžci - 6 (0,3%) a ostatní 1%. Aktivita návštěvníků souvisí s jejich chováním v 
kardiálních bodech. Cyklisté mají tendenci trávit méně času u památek v krajině, 53,1% cyklistů jen 
projíždí kolem, zatímco 90% chodců se zastaví alespoň na 2 minuty. Hlavní kategorii návštěvníků 
tvořily malé skupiny (64,9%), následovaly rodiny (17,3%), páry (15%) a jednotlivci (4%). Průměrným 
návštěvníkem komplexu Lednicko-valtického areálu je cyklista se skupinou přátel, využívající krajinu 
především ke sportovním aktivitám. Přestože respondenti nezvýrazňovali přírodu nebo kulturu jako 
své zájmy, tyto hodnoty byly často uváděny jako motivace k jejich návštěvě. Výsledky naznačují, že 
rekreace má potenciál zvyšovat povědomí o hodnotách kulturní krajiny a podporovat porozumění a 
ochranu přírodních a kulturních hodnot. 
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Abstract 
A new term in the practice of spatial planning came into use – the spatial study of the landscape 
(SSL). Due to current establishing of the term content in the community we provide a theoretical 
framework for perception and constitute a methodological support for performance of forest landscape 
analysis required for processing of SSL. In Materials and methods paragraph we hint available and 
attainable foundations, sources and databases, including conditions, doubts and related documents to 
respect. We point out and discuss legislation talking points, possible utilisation of results and 
weaknesses of recent guideline made to navigate processing SSL.  
 
Key words: Forest landscape, methodology, spatial study of the landscape, strategy on adaptation to 
climate change 
 
Introduction 
SSL is a novelty in landscape planning discourse. It might be an appropriate step incorporating 
landscape planning as a theoretical discourse into daily practise of spatial planning. In the end it might 
take place of a tool fulfilling legislation requirements. SSL itself  might be empowered with continuous 
support EU structural funds and cohesion funds administrated through Ministry of Agriculture of the 
Czech Replic (MA). Yet it was supported in 2014-2020 period. For experts who utilise themselves in 
work with and in the landscape is SSL an important challenge for next years. They should use this 
chance to hit the spot, prove their indispensibility in giving direction of sustainable development and 
quality of environment itself. The aim of this article was to design a methodology draft of forest 
landscape analysis for purposes of SSL We tried to pin out important sources of data  Methodology 
draft is based on processing of SSL in Blansko district published in early 2019. Until 2020 there were 
more than 40 SSLs processed in whole Czechia. Every single SSL is processed on certain area that 
corresponds in Nomenclature of Territorial Units for Statistics (NUTS) to local administrative unit 
(LAU1) ‘okres’. Czechia is covered with 76+1 LAU1s therefore somewhat half a country is covered 
with SSLs in process/processed.  
 
Materials and methods 
Term ‘planning study’ is defined in Act No. 183/2006 Coll., on town and country planning and building 
code (Building Act) and it serves as a obligatory and binding material when plan is procured. The plan 
determines the basic concept of the development of the municipality, protection of its values, its areal 
and spatial arrangement (“urban planning concept”), arrangement of the landscape, and the concept 
of the public infrastructure etc. Term ‘Spatial study of the landscape’ was introduced in methodical 
instruction  by Ministry of Regional Development (MRD) in febuary 2016 (MRD, 2016). It was designed 
to become planning study in terms of the Act No. 183/2006 and therefore to become a obligatory and 
binding material. The content of SSLs is structurally divided into two base subsequent parts:  
Amended surveys and analyses and SSL proposal. Processing of SSL requires small team of 
professionals and several months of continuous work.In amended surveys and analyses all available 
materials about area should be collected and processed since terrain surrveys are a necessity to 
complete this task. SSL proposal builds on amended surveys and formulates optimal utilisation of the 
district, solution of discrepancies, lowering risks, precaution proposals etc. (MRD, 2016).There are 
many sources and databases available to process and perform forest landscape analysis: 

• Fundamental base of geographic data ‘ZABAGED’ kept by Czech Office for Surveying, 
Mapping and Cadastre (ČUZK) 

• Planning documentation (PD), Planning analytical materials (PAM) and planning studies (PS) 
kept by town and country planning authorities 

• NATURA 2000 habitat mapping, kept by Nature Conservation Agency of Czech Republic 
• Regional plans of forest development (RPFD), kept by Forest Management Institute 
• Management plans of specially protected areas kept by nature protection authorities and 

Ministry of the Environment of the Czech Republic (ME) 
• Rainfall and temperature data (E-OBS gridded dataset) available at European Climate 

Assessment & Dataset project website 
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For completion of amended surveys and analyses part few requirements must be met: analysis of 
structures, values and context in the area; definition of landscape potentials, analysis of current 
landscape utilisation, needs of mankind from agricultural perspective, forestry, water management, 
extraction, transportation, recreation etc.; requirements of town and country planning authorities; risk 
analysis: floods, changes in water regime, contamination, biodiversity, urbanised areas, aesthetics etc. 
(MRD, 2016). For landscape analysis  there are few themes which is useful to incorporate into this first 
part of SSL: 

• Analysis of afforested area with regard to local inequalities 
• Pertainance of forests to different natural forest areas of Czech republic 
• Distribution of forest categories and sub-categories through the district 
• Forest-typological classification: forest vegetation zones, soil types, forest types and target 

economy 
• Valuable forest biotopes 
• Potentials and forest functions 
• Global climate change and its consequences 

Proper SSL proposal must meet some requirements: target vision of the landscape; types of 
landscape; protection of potentials and landscape values; solution of man needs: better utilisation, 
connection, development of recreation, requirements of urbanisation; decreasing of risks, enhancing 
landscape functions: water retention, flood control and floodplains, ecological systems, biocorridors, 
climate change adaptation.  
To meet these requirements, MRD has prescripted chapters of SSL to be filled. Fore forest landscape 
analysis there are three suitable chapters to be used:  

• Protection and development of landscape values and potentials 
• Optimalization in forest utilization 
• Solution proposal of lowering threats and risk prevention in the landscpe 

Quantification and evaluation of forest functions (VYSKOT, 2003) was used as a theoretical 
framework that supports methodological approach used in this work. Since there is quite a scope to 
cover there are more suitable concepts that might be used as a theoretical background e.g. ecological 
integrity assessment (Chourabi, 2019) or visitor monitoring of forest trails (FIALOVÁ, 2019). 
 
Results 
Methodology draft proposes to embrace available materials, verify/complete them in situ if needed; 
use them for forest landscape analysis in prescripted structure of SSL. Sources and materials for 
amended surveys and analyses (analysis part) are packed together in table I. It contains 
recommended process and expected outcome. SSL proposal is summed in table II. It follows definition 
of prevailing forest functions: hydrical, edaphic, ecological-stabilization, social-recreational, culturally-
educational, biodiversity.Demarcation of those functions is based at forest-typological mapping and 
declaration of forest potentials. Protection and development of values and potentials follows potentials 
and threats on forested landscape. SSL proposal contains recommended measures in forest with 
regard on location. They were chosen from government resolution no. 528, attachment no. 13. Those 
measures might be completed with another recommendations leading to optimalization of forest 
economy/growing of forest with regard on prevailing forest functions: Hydrical: preference of sensitive 
logging, protect soil against contamination, skidding only in winter or on the frozen ground, safe 
manipulation with fuels and oils, limit mechanization entering into areas of water protection. Edaphic: 
favor long living species, support rich species composition, differenciate stands, open-up healthy 
trees, support natural regeneration, keep trees under forest canopy. Ecological-stabilization: Fulfill 
management plans in protected areas and requirements of nature protection authorities, prohibit 
growing of geographically non-native tree species. Social-recreational: keep forest edges, do logging 
out of recreational season, eliminate waste made by logging on recreationally frequent spots, use 
sensitive forms of skidding, open-up recreationally interesting parts of the forest. Biodiversity: Enhance 
tree species composition with regard of forest management plan, increase native tree species 
composition ratio, make space for natural regeneration of the forest, lowering numbers of deer, 
support hydrical forest functions and infiltration around streams. Valuable forest biotopes: Use 
cultivation measures to upgrade biotope quality, use principles of sustainable development, use 
natural regeneration of the forest, use sensitive management measures.  
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Tab. 1: Amended surveys and analyses – methodology 

Output Source Process 
Afforested area (% ) PAM/RPFD Merge forest categories 

Nature forest area PAM/RPDF Classify 

Forest (sub) caterogies RPFD Classify 

Forest vegetation zones RPFD, ZABAGED(DEM) Classify  

Forest types – ecological 
rows 

RPFD Merge edafic categories and classify 

Target economy RPFD Turn forest types into target economy 
using Decree No 83/1996 Coll. 

Potentials: hydrical, soil 
protection, critical slope 

RPFD Classify 

Valuable forest biotopes Natura 2000 habitat 
mapping, RPFD 

Transfer forest types to potential 
vegetation. Combine with 

representativeness and preservation level 

 
Tab. 2: SSL proposal – methodology 

Forest functions 

Prevailing function Location 
Hyrdical  Special purpose forests 31a, 32e, declared hydrical potential 

Edaphic  Declared edaphic fiction, critical slope, protection forests 

Ecological-stabilization Special purpose forests 31c, 32a 

Social-recreational Special purpose forests 32c 

Culturally-educational Special purpose forests 32d 

Biodiversity Special purpose forests 32f 

Protection and development of values in district 
Potencials Afforested areas, specially protected areas 

Threats Drought, forest decline, non-native species compositions, bark 
beetle outbreaks, inequality of health conditions, other threats 

Recommended measures in forest 
Location Design 

Whole area Create polyfunctional forest with multiple tree species 

Whole area Create protective belts along important stress and rivers from 
water management perspective 

Whole area Appropriate logging technology, protect soil uncovered during 
logging 

Edaphic fiction, valuabe forest 
biotopes 

Support of forest growing means with long or uninterrupted 
regeneration period 

Hydrical function Protection of water sources in the forest 

Typologically selected areas Creation of low forest 

3rd and 4th vegetation zone Limitation of spruce afforestation 
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Discussion 
Recently published SSLs shows big methodology and procedure differences. MRD rely on private 
companies to develop their own procedures and points of view. This ends up in hardly comparable 
results of SSLs since every working team follows different procedure. Although the area sizes for 
every SSL is more or less similar there are huge differences in requirements companies must meet to 
compete with the other ones. The submitter (spatial planning authority on district level) can (and often 
do it) set so many requirements that merely few companies might try to compete, which results in fairly 
uneven competition.  (HEMR, 2019)  
 
Conclusion 
Spatial study of the landscape is a perspective concept for strategical decision making about spatial 
utilisation in district scope. SSLs might be an effective tool for multilateral analysis and progressive 
proposals that may enhance decision making about changes in the area (district). This can be only 
true when MA will keep on funding formation of those documents. Yet there exist only a narrow space 
for utilisation of SSL in forest economy sector since forest management legislation and competence 
belongs to MA and spatial planning  competence follows MRD. This situation might change with 
passing of legislation tool to overcome those competence gaps. A methodology draft of forest 
landscape analysis was sketched in previous chapters, giving oportunity to follow few steppes of good 
practise.  
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Souhrn 
Územní studie krajiny je perspektivní koncept pro strategické rozhodování o využití území v 
nadmístním měřítku, na úrovni obce s rozšířenou působností. Pokud bude pořizování územních studií 
i nadále financováno a jejich zpracování metodicky podpořeno, mohou se územní studie krajiny státi 
efektivním nástrojem k mnohostranné analýze a progresivním návrhům, které budou moci zkvalitnit 
rozhodování o změnách v území. Pro využití návrhů vzešlých z územní studie krajiny pro lesní 
hospodářství se zdá, že existuje pouze úzký prostor. Je to dáno absencí zákonné opory, gesčního 
střetu a pravděpodobně i jistou novostí této studie. Možnosti tu nicméně jsou a společně s elánem 
zákonodárce je možné, že se tyto možnosti ještě rozšíří. V této práci byl vystavěn metodický postup, 
který provádí řešitele územní studie krajiny možnostmi zpracování analýzy lesní krajiny. 
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Abstract 
Analysis of measures within agri-environmental schemes (AES) in Slovakia, periods 2007-2013 and 
2014-2020, was made both in terms of quantity (area of adopted measures) and in terms of expected 
environmental effect of selected measures. To the most extensive measures under AES (by area), 
relevant to soil and water protection, belong “Ecological agriculture”, “Protection of habitats of semi-
natural and natural grasslands”, and “Integrated production” (together in vineyards, orchards and in 
vegetable production). Regarding the effectiveness of individual measures/operation in terms of soil 
and water quality protection, the greatest environmental effect can be expected at the measure 
“Grassing of arable land”. It is followed by “Ecological agriculture” and “Integrated production”, 
although the environmental effects of an individual measure in terms of soil and water conservation 
may vary. What concerns of effectiveness meaning, the emphasis was on improvement of selected 
environmental components (soil, water) and not just their maintenance. Because the payments for the 
implementation of the agri-environmental scheme for the period 2007-2013 as well for period 2014-
2020 were set up to compensate for the loss of revenue from reduced production or to compensate for 
additional costs beyond cross-compliance and national legislation, the measures implemented may 
not be sufficiently effective in view of the anticipated benefits. Therefore allocation of agri-
environmental measures in the agricultural landscape will remain an issue that needs to be given 
increased attention. 
 
Key words: agri-environmental schemes, extent of measures, environmental effects, soil, water  
 
Introduction 
We live in a time in which we feel a greater impact on both the landscape and the environment. 
Agrarian landscape, as part of the ecosystem, passes certain quantitative and qualitative changes that 
result from promoting and meeting the needs of people. 
Agri-environmental schemes (AES) belong to the most important EU policy instruments in motivating 
farmers to improve environmental conditions in rural areas (Vesterager et al., 2016). They are part of 
the Rural Development Program (RDP), which supports farmers’ income and farm viability and 
continuity and regulates the impact of agricultural production in the European environment (MP SR 
2007; European Commission, 2015; MPRV SR 2015). From an agricultural perspective, the protection 
is linked to the implementation of agricultural production practices that contribute to the preservation of 
natural resources and improvement of the environment and landscape. 
The full implementation of the argi-environment schemes in Slovakia started after its accession to the 
European Union in 2004, when the Rural Development Program (RDP) was adopted for 2004-2006 
with the priority of multifunctional agriculture and sustainable rural development. Agri-environmental 
schemes were based on compensation for costs and loss of profit resulting from alteration of alteration 
of farm practices. The basic requirement was/is a commitment to use environmentally friendly farming 
practices which are beyond the commonly used farming practices. 
 
Materials and methods 
First part of paper is focused on quantitative valuation of agri-environmental schemes within RDP SR 
2007-2013 and in RDP SR 2014-2020, where so far their ongoing monitoring has been carried out. 
The structure of the individual measures for the purpose of alignment of the two periods illustrates 
Table 1. The basis for assessing the benefits of the implemented agri-environmental measures is the 
assessment of their areal extent, resp. the proportion of agricultural land recorded in the LPIS that met 
the criteria for their implementation. 
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Tab. 1: Selected measures, sub-measures resp. operations of AES within RDP 2007-13 and 2014-
2020  

2007 - 2013 2014 - 2020 (2017) 

Environmentally friendly procedures 

Basic support – arable land (80 482 ha) x 

Basic support–permanent grasslands (26 363 ha) x 

 Agri-environmental and climatic measure 

Integrated production – total (12 338 ha) Integrated production – total (17 608 ha) 

Integrated production in vineyards  = Integrated production in vineyards 

Integrated production in orchards = Integrated production in orchards 

Integrated production in vegetable production = Integrated production in vegetable production 

x 
= Protection of water resources – water protected 
    area Rye Island (Žitný ostrov) (9 247 ha) 

Ecological agriculture (148 988 ha) Ecological agriculture (165 950 ha) 

Soil conservation measures 

Protection against soil erosion on arable land  Agri-environmental and climatic measure 

(4 319 ha)  

= Stabilizing crop rotation x 

= Bio-belts 
= Multifunctional field margins/bio-belts on arable 
    Land (26 ha) 

Protection against soil erosion in vineyards x 

Protection against soil erosion in orchards x 

Grassing of arable land (4 139 ha) x 

Biodiversity conservation 
Protection of habitats of semi-natural and natural 
grasslands (69 553 ha) 

Protection of habitats of semi-natural and natural 
grasslands (134 806 ha) 

Protection of habitats of selected bird species Protection of habitats of selected bird species  

(42 437 ha) (area not available) 

 Agri-environmental and climatic measure 

  = Protection of Great Bustard habitats (1 787 ha) 

  = Protection of Ground Squirrel  (410 ha) 
Note: Sub-measures and operations within measures are in italics 
 
The quantitative assessment of the extent of individual measures consisted in the creation of digital 
GIS layers of graphical and cartographic outputs for these measures, which included the collection, 
analysis and generation of new spatial data. Table data preparation and attribute selection were 
performed in MS Excel, in which a data database for individual sub-measures / operations in * xlsx 
format was created, which was subsequently imported into the GIS software ArcGIS 9 and linked to 
the GIS database LPIS via cultural code. 
The existing estimation of the environmental effects proposed by Bujnovský (2010) was revised. The 
revision consisted in updating of the assessed measures (soil protection measures and 
environmentally friendly procedures of both programing periods were taken into account), in the use of 
5-grade classification and focusing on the environmental effects of such measures in relation to soil 
and water. In the case of soil and water, the emphasis was on improving them and not just maintaining 
them. It means that it is different, if for instance the permanent grasslands are used many years in 
“Ecological agriculture” or arable land is shifted to permanent grasslands (often extensively used). In 
the second case it is possible to expect higher environmental effect.   
The requirements for specific measures within AES, described in RDP SR 2007-2013 and RDP 2014-
2020 (MP SR, 2007; MPRV SR 2015), were linked to environmental issues (see Table 2). 
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Tab. 2: Linking of requirements for specific measures within AES related measures to soil and water 
quality protection 

Type of measure What issue is primarily addressed 

Basic support for arable land  soil pollution by pesticides (partly), water pollution  

(only in 2007-2013) by nitrogen (partly) 

Basic support for permanent grasslands water pollution by nitrogen (partly) 

(only in 2007-2013)  

Integrated production in vineyards soil erosion, ground and surface water pollution 

 by nutrients 

Integrated production in orchards soil contamination by pesticides, water pollution 

 by pesticides and partly by nutrients (N) 

Integrated production in vegetable production soil contamination by pesticides, ground water  

 pollution by pesticides and nutrients (especially N) 

Protection of water resources – water  ground water pollution by nutrients (especially N) 

protected area (w.p.a.) Rye Island (Žitný ostrov)  

Ecological agriculture soil contamination by pesticides, water pollution  

 by pesticides and nutrients 

Protection against soil erosion on arable land soil erosion, surface water pollution by nutrients 

Protection against soil erosion in vineyards soil erosion, surface water pollution by nutrients 

Grassing of arable land SOM increase, ground & surface water pollution,  

 soil erosion (dependence on the slope) 

Protection of habitats of semi-natural biodiversity conservation, water pollution by  

and natural grasslands nitrogen (partly) 
 
Since the application of this approach to biodiversity conservation measures is problematic (and 
targeted monitoring of species is more suitable), the effectiveness of the measures was evaluated only 
for two groups of measures within AES, environmentally friendly practices, and soil-protection 
measures (see Tables 3 and 4) related to soil and water quality protection.  
 
Results and discussion 
 
Quantitative valuation of agri-environmental schemes 
With regard to environmentally friendly practices, it can be stated that only measures “Integrated 
production” and “Ecological agriculture” have been implemented in both programming periods. As 
shown in Table 1, the highest representation in this category had “Ecological agriculture”. The total 
area of land classified in Ecological agriculture shows an increasing trend from 152 687 hectares 
(RDP 2007-2013) to 165 950 ha (RDP 2014-2020 – year 2017). Integrated production in vegetable 
production, in vineyards and orchards was/is around 10 times lover, but as in the case of ecological 
agriculture an increase in area was found.  
In period 2007-2013, relative high area, nearly 107 000 ha, was recorded at measure “Basic support” 
focused to arable land and permanent grasslands, but for period 2014-2020 was not designed and 
supported.      
Of particular importance in the period 2014-2020 is the measure “Water resources protection – water 
protected area (w.p.a.) Žitný ostrov (Rye Island)”. According to interim monitoring Sviček et al. (2017), 
till now there was not much interest in this special measure/operation for water protection when from 
assumed capacity (70 000 ha), only on just over 9 000 ha was implemented to 2017. This directly 
affect the total environmental effect of this measure/operation on groundwater. 
While soil protection measures in 2007-2013 included the erosion protection and grassing of arable 
land, measures for the period 2014-2020 were focused on “Multifunctional field margins / bio-belts at 
the arable land” (MPRV SR, 2015), which positively affects the biodiversity issue (see Table 1). Due to 
differences in measures/operations, their extent could not be compared in both programming periods. 
As reported by Zverková and Sviček et al. (2013), in period 2007-2013, among arable land, vineyards 
and orchards cultivated, in Slovakia criteria for support for anti-erosion protection of soil protection 
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measures within the RDP meet up to 64% of applicants for aid. However, only 7.5% of their land area 
was implemented.  
As reported by Sviček et al. (2014), in terms of individual cultures, agri-environmental measures were 
significantly implemented to the smallest extent on arable land, just over 10% of arable land recorded 
in LPIS. On the contrary, the largest range of measures was implemented on agricultural land with 
permanent grasslands (more than 50% of permanent grasslands recorded in LPIS), which 
corresponds with the knowledge abroad. Regarding the vineyards and orchards, the measures were 
implemented on an area of more than 34% and 30% of their area registered in the LPIS. The area 
under the soil conservation measures set at 154 000 ha of agricultural land was not reached. The 
largest deficits of acreage were in the sub-measure “Grassing of rable land” and “Protection against 
erosion in vineyards and orchards”.  
In the area of biodiversity conservation measures in both programming periods are essentially 
comparable (Table. 1). The potential scope of the measures was/is primarily determined by the 
delimitation of the relevant areas within the agricultural land suggested by the State Nature 
Conservancy of the Slovak Republic. In terms of soil and water protection the measure "Protection of 
habitats of semi-natural and natural grasslands” is of principal interest. It is possible to state that in the 
period 2014-2020 (year 2017) area of this measure almost doubled in comparison to the previous 
period (Table 1).  
As indicated above, many measures of Agri-environmental schemes, implemented in period 2007-
2013, continue also in the current programming period of the RDP 2014-2020 (see Table 1). Repeal of 
ineffective measure (“Basic support”) can be assessed as positive decision, mainly due to low 
environmental effectiveness, when considered separately, without a combination with other possible 
measures.  
 
Effectiveness of measures under agri-environmental schemes in period 2007-2013 and 
assumption for 2014-2020 period 
 
Tables 3 and 4 show the ranking of effectiveness of individual measures within agri-environmental 
schemes in terms of protecting of soil and aquatic environment.  
The greatest environmental effect is expected at the change of arable land to permanent grassland by 
increasing the soil organic matter content (as a consequence of CO2 storage in the soil), minimizing 
water erosion on slopes and reducing nutrient entry (N, P) to water resources. This directly 
corresponds with measure “Grassing of arable land”, which (in period 2007-2013) amounted to 4 319 
ha. Despite this measure offers the greater space for soil and water environment improvement in 
period 2014-2020 no longer does not continue.  
Another measure with a significant environmental effect was/is “Ecological agriculture” (on the area of 
over 150,000 ha), which, due exclusion of the use of fertilisers and pesticides contributes to improving 
the health status of soils, soil nutrient load reduction and subsequent to the entry of water. 
Environmental effect of “Integrated production” consists mainly in reducing soil contamination by 
pesticides, reducing the risk of water pollution by pesticides and nutrients, especially by nitrogen (see 
Table 2). 
Although areal extent of measure “Protection of habitats of semi-natural and natural grasslands” within 
biodiversity protection block is the second largest after organic farming (see Table 1), its 
environmental effect is primarily focused to biodiversity issue. Impact on water protection is smaller, 
what can be justified by the relatively low intensity of permanent grassland use in Slovakia in the 
periods under review. 
As above mentioned, the measure “Basic support” was not included in the environmental efficiency 
assessment, because its effect (see Table 2) consisted in slight restrictions, namely exclusion of use 
of some predefined pesticides, restriction of average fertiliser N-rate on arable land to 120 kg/ha per 
year, exclusion of use of mineral fertilisers on permanent grasslands.   
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Tab. 3: Estimated effectiveness of individual measures within agri-environmental schemes in terms of 
soil protection   

Measure Partial environmental effect  Average  

  SOM Decrease of Decrease of effect 

  content soil loss by pollution  

  improvement w. erosion by pesticides   

Environmentally friendly procedures         
Integrated production in vineyards  3 3 3 3.00 
Integrated production in orchards 1 2 3 2.00 
Integrated production in vegetable production 1 1 3 1.67 

Ecological agriculture         

on arable land 2 2 5 3.00 

in orchards 2 2 5 3.00 

in vineyards 2 2 5 3.00 

on permanent grasslands 3* x** 3*** 3.00 

Protection of water resources - w.p.a. Žitný ostrov 1 x 1 1.00 

Soil protection measures         

Protection against soil erosion on arable land     

Stabilizing crop rotation 2 3 1 2.00 

Bio-belts 2 3 1 2.00 
Multifunctional field margins/bio-belts on arable l. 1 3 1 1.67 
Protection against soil erosion in vineyards 3 3 1 2.33 
Protection against soil erosion in orchards 3 3 1 2.33 
Grassing of arable land 5 5 5 5.00 

Biodiversity conservation         

Protection of habitats of semi-natural & natural      

grasslands 3* x** 2*** 2.50 
* Capacity of this measure is considered as medium because the highest environmental effect is 
achieved after shifting of arable land to permanent grasslands. 
** Irrelevant in the case of permanent grasslands (which generally can-not be changed to arable land) 
where soil erosion is practically zero and insignificant in lowland conditions of water protected area 
“Žitný ostrov”. 
*** Capacity of this measure is considered less than medium because on permanent grasslands are 
not intensively treated by pesticides (as in the case of arable land).  
 
The measures under axis 2 of the RDP 2007-2013 were aimed at a more rational use of land and 
protection of the environment. Despite of the relative positive statement of  Sviček et al. (2014) that 
“agri-environmental measures have reduced the risk of damaging natural resources while creating 
opportunities for improving their quality”, it can be expected that the effect of some agri-environmental 
measures does not necessary correspond with the increase in their range (areas) indicated in the 
previous section. This is shown by Batáry et al. (2015) on example of biodiversity. 
Because the payments for the implementation of the agri-environmental scheme for the period 2007-
2013 as well for period 2014-2020 were set up to compensate for the loss of revenue from reduced 
production or to compensate for additional costs beyond cross-compliance and national legislation, the 
measures implemented may not be sufficiently effective in view of the anticipated benefits. To this 
problem point many authors (e.g. Batáry et al., 2015; Bateman and Balmford, 2018; Sidemo-Holm et 
al., 2018). As follows from the document EU „The European Green Deal“ (European Commission, 
2019), attention is beginning to focus more on achieving results (environmental effects) than on 
compliance. From that perspective, allocation of agri-environmental measures in the agricultural 
landscape will remain an issue that needs to be given increased attention (Talberth et al., 2015; 
Bateman, Balmford, 2018) and does not only cover, for example, water conservation issues (Water 
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Resources Protection – w.p.a. Žitný ostrov) as suggests Bujnovský (2016), but also other 
environmental issues.  
 
Tab. 4: Estimated effectiveness of individual measures within agri-environmental schemes in terms of 
water quality protection   

Measure Partial environmental effect  Average  

  Decrease of Decrease of Decrease of effect 

  pollution by pollution pollution by  

  pesticides by nitrogen phosphorus   

Environmentally friendly procedures     
Integrated production in vineyards  3 3 2 2.67 
Integrated production in orchards 3 3 2 2.67 
Integrated production in vegetable production 3 3 3 3.00 

Ecological agriculture         

on arable land 5 4 3 4.00 

in orchards 5 4 3 4.00 

in vineyards 5 4 3 4.00 

on permanent grasslands 2* 4 2** 2.67 

Protection of water resources - w.p.a. Žitný ostrov 1 3 2 2.00 

Soil conservation measures         

Protection against soil erosion on arable land     

Stabilizing crop rotation 2 2 3 2.33 

Bio-belts 2 2 4 2.67 
Multifunctional field margins/bio-belts on arable l. 2 2 3 2.33 
Protection against soil erosion in vineyards 2 3 3 2,67 
Protection against soil erosion in orchards 2 3 3 2.67 
Grassing of arable land 4 4 5 4.33 

Biodiversity conservation         

Protection of habitats of semi-natural & natural      

grasslands x 3*** 2 2.50 
* Capacity of this measure is considered less than medium because on permanent grasslands are not 
intensively treated by pesticides (as in the case of arable land).  
** Capacity of this measure is considered only as medium because permanent grasslands (as such) 
are not the treated with high P rates and available P supply is usually lower than in the arable land. 
*** Capacity of this measure is considered as medium because permanent grasslands are not 
intensively treated by nitrogen.  
 
Conclusion 
Analysis of measures within agri-environmental schemes (AES) in Slovakia, periods 2007-2013 and 
2014-2020, was made both in terms of quantity (area of adopted measures) and in terms of expected 
environmental effect of selected measures with regard to soil and water environment. From the 
perspective of quantity, in both periods to the most represented measured belong “Ecological 
agriculture” and “Protection of habitats of semi-natural and natural grasslands”.  
While the environmental effect of “Ecological agriculture” can be assessed as above average (both in 
terms of soil and water protection), the effect of measure ”Protection of habitats of semi-natural and 
natural grasslands” is assumed to be less effective in terms of soil and water protection because it is 
primarily focused to biodiversity issue.  
“Integrated production”, a measure which farmers are also interested in both programming periods, 
not only has a lower surface area but also a smaller environmental effect and seems less effective, in 
comparison with “Ecological agriculture”, at addressing the soil and water issues. 
The area where measure “Protection against soil erosion on arable land, vineyards and orchards” was 
implemented only in period 2007-2013 and the estimated environmental effect was below average. To 
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the most effective measure which can significantly address the soil and water protection was 
“Grassing of arable land”. Despite of the very clear maximal environmental effect in terms of soil and 
water protection, this measure was selected and planned only in period 2007-2013 on acreage only 
4 139 ha what is around 0.3 % of utilised arable land.  
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Souhrn 
Analýza opatření v rámci agro-environmentálních schémat (AES) na Slovensku v období 2007–2013 a 
2014–2020 byla provedena jak z hlediska množství (výměra přijatých opatření), tak z hlediska 
očekávaného vlivu vybraných opatření na životní prostředí. K nejrozsáhlejším opatřením v rámci AES, 
která se týkají ochrany půdy a vody, patří „Ekologické zemědělství“, „Ochrana stanovišť polo-
přírodních a přírodních travních porostů“ a „Integrovaná produkce“ (společně ve vinicích, sadech a 
v produkci zeleniny). Pokud jde o účinnost jednotlivých opatření / operací z hlediska ochrany kvality 
půdy a vody, největší vliv na životní prostředí lze očekávat při změně orné půdy na trvalé travní 
porosty. Pak následuje „Ekologické zemědělství“ a „Integrovaná produkce“, i když se dopady 
konkrétního opatření na ochranu půdy a vody může lišit. Co se týká pojetí environmentální účinnosti, 
důraz je kladen na zlepšení příslušných složek životního prostředí (půda, voda) a nejen na jejich 
udržování. Protože platby za provádění agro-environmentálního režimu pro období 2007–2013 i pro 
období 2014–2020 byly stanoveny s cílem kompenzovat ztrátu příjmů ze snížené produkce nebo 
kompenzovat dodatečné náklady nad rámec křížového plnění a národní legislativy vzhledem k 
očekávaným přínosům nemusí být prováděná opatření dostatečně účinná. Proto alokace agro-
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environmentálních opatření v zemědělské krajině zůstává problémem, kterému je třeba věnovat 
zvýšenou pozornost. 
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Abstract 
Folk architecture has been evolving for hundreds of years and it is still an important part of a national 
culture. We can say that it has been written into the genetic memory of people for a long time and that 
is why even today it can be perceived as pleasant, harmonious and beautiful on an unconscious level. 
However, this former face of the countryside, which was forming for hundreds of years, has been 
significantly altered by entirely new types of architecture built in rural areas since the 1950s and then 
by another wave of new architectural forms since the 1990s. This study analyses preservation of folk 
architecture in the Vranov region and overall aesthetic value of the villages and their central parts. In 
the study, the typology of rural architecture is analysed using aerial maps and panoramas available at 
internet websites. Percentage of preservation of folk architecture at the villages is evaluated as well as 
the aesthetic value of the village greens of the settlements. The preservation of folk architecture in the 
villages is then discussed as well as recreational attractiveness and potential for the next tourism 
development of the Vranov region.  
 
Key words: rural architecture, village green, aesthetic value, recreational potential, tourism 
attractiveness 
 
Introduction 
Folk architecture has evolved for hundreds of years with respect to local specifics. Each region had its 
own differences in the expression of architecture, such as folk or rural baroque in South Bohemia, 
multi-storey half-timbered house in northern Bohemia inspired by German traditional architecture or 
eaves orientation and the typical portal in Haná. In the period of the previous regime, rural 
development has accelerated considerably. New residential units with different architectural structures 
began to be built in villages, row houses, “Šumperák” and other architectural shapes, which were 
more similar to urban development than rural. After 1990 there was another significant phenomenon 
following the example of America – suburbanization, known also as suburban sprawl (Hnilička 2005). 
At the same time, an entirely new architectural style in the countryside appears - the McMansion, in 
the Czech Republic known also as business baroque.  
From from this it follows that rural buildings are the ones that can bear regional identity in the process 
of globalization. Where elements of folk architecture have been preserved, they became part of the 
cultural heritage and, later, cultural tourism objectives. In the Czech Republic, there are 3 main types 
of traditional folk architecture and villages protection. There are 16 open-air-museums as a type of 
protection of the folk architecture transferring to a new location. Then, there are 61 village 
conservation areas and 211 village monument zones, while In the South Moravian Region, there are 
only 3 village conservation areas and 9 village monument zones. Outside of this official types of 
traditional villages protection, there are also some other historically valuable villages. To count them, 
In the South Moravian Region there are 14 of them.  
The Vranov region is located in the southwestern part of the South Moravian Region. It is 
characterized by its poor demographic characteristics, with a high concentration of very small 
municipalities of around 200 inhabitants, the population there is declining and most of the 
municipalities have a high unemployment rate. On the other hand, the region has a high recreational 
potential. The meanders of the Dyje River and the Vranov Dam, built in the 1930s, are known by 
tourists for the possibility of boating and bathing there. Nearby there is also National Park Podyjí and 
several castles as important cultural monuments and tourist attractions. 
This research deals with the documentation of the current state of preservation of folk architecture in 
the rural villages of the Vranov region as its another underestimated tourist potential. The typology of 
the ground plans of the villages and their characteristic element, village green, is analysed and 
evaluated as well as percentage of the preserved folk architecture and the main characteristics of folk 
houses.  
 
Material and methods 
In the first phase of the research, we determined characteristics of traditional folk architecture in the 
Vranov region that were defined by various authors. The research further evaluated the current 
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preservation of traditional folk architecture in individual villages in the Vranov region using as a base 
photographic documentation from field investigation and aerial views and panoramas at mapy.cz 
(most of the photo images come from 9/2016). Based on the images, we estimated percentage of 
preserved folk architecture from all municipal buildings. The preservation of folk architecture in this 
research means preservation of the basic features of the folk house and the original development. 
Authentic decoration of facade, windows and doors has been preserved only in a small number of 
houses. Emphasis was preferably placed on architecture around the most frequented and most 
representative parts of municipalities such as the village green (village square) and the main streets of 
the village, which form image of the village the most. Furthermore, the basic characteristics of folk 
architecture of the villages were defined, especially orientation towards the street (eaves, gable types), 
and then the type of ground plan and the foundation of the village according to either current aerial 
photographs on mapy.cz or old maps at oldmaps.geolab.cz. The village and its characteristics were 
also evaluated with respect to the completion of typical, pleasant, harmonious and cultivated character 
of the village with natural features.  
 
Results 
Frolec (1972) categorises the area of the Vranov region between two basic types of the folk houses: 
Pomoravian-Pannonian (southern Moravia) and Bohemian-Moravian Highlands (western Moravia), 
subtypes Dyje-Oslava and Dyje-Svratka with masonry gables and style decorations as a distinguishing 
feature. Knopp (1994) and Škabrada (1999) classifies the folk architecture of the Vranov region into 
the type that is same for the whole South Moravia. Specific features of this type are: L-shaped 
buildings, eaves and gable orientation, chambrants, distinctive color solutions and style decorations at 
gables. 
In the Vranov region there are 21 villages outside the township of Vranov nad Dyjí. The municipality 
Vratěnín has the protection status of village monument zone and 5 municipalities are rated as 
historically valuable villages (without official protection). Table shows the type of the ground plan of the 
village, the characteristic of the village green and its aesthetic value (1 - the most valuable, 5 - the 
least valuable), the specific characteristics of folk house and the percentage of folk architecture in the 
village. 
 
Tab. 1: aesthetic characteristics of municipalities in the Vranov region 
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Vratěnín 308 
around 
village 
green 

longitudinal area of 
a park character 
with tall trees and 

water surface 

1 
village 

monument 
zone 

eaves 
orientation 90 

Uherčice 396 

around 
village 
green/ 

irregular 

water surface with 
tall trees 2   eaves 

orientation 50 

Podhradí 
nad Dyjí 53 

around 
village 
green/ 

irregular 

is not dominant, a 
small park area 
swallowed with 

information boards 

5   
eaves and 

gable 
orientation 

50 

Stálky 134 

around 
village 
green/ 

long fields 

mostly grassland 
with a small amount 

of trees, stream 
3   

eaves 
orientation and 

gable 
orientation 

symmetrical 
around the 
entrance  

80 

Šafov 158 
around 
village 
green 

parked opaque area 
with lots of trees 3   

predominantly 
eaves 

orientation 
80 
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Starý Petřín 227 
around 
village 
green 

church with a park, 
sports grounds and 

water surface 
3   eaves 

orientation 70 

Korolupy 157 
around 
village 
green 

narrow park-like 
area with a line of 

grown horse 
chestnuts 

2 
historically 
valuable 
village 

eaves 
orientation 80 

Lubnice 69 
around 
village 
green 

malá parkovo 
upravená plocha so 

vzrastlými 
ihličnanmi 

2 
historically 
valuable 
village 

eaves and 
gable 

orientation, 
gable 

decoration 

90 

Oslnovice 85 irregular no typical village 
green     

predominantly 
eaves 

orientation 
50 

Vysočany 94 

around 
village 
green/ 

irregular 

park-like area on a 
slope 3   

predominantly 
eaves 

orientation 
60 

Zblovice 46 linear/ 
street 

no typical village 
green     

predominantly 
eaves 

orientation 
20 

Bítov 158 
around 
village 
green 

park area with tall 
trees 1   

gable 
orientation, 

wooden 
shutters, 

houses built 
according to 
architectural 
design in the 

1930s 

90 

Podmyče 95 
around 
village 
green 

church with fenced 
playground 4   

eaves and 
gable 

orientation 
60 

Lančov 232 

around 
village 
green/ 

irregular 

paved area on the 
edge of the village 4   

eaves and 
gable 

orientation 
60 

Chvalatice 104 

around 
village 
green/ 

long fields 

park-like area with 
planted new trees 2   

eaves and 
gable 

orientation 
60 

Zálesí 172 
around 
village 
green 

park-like area with 
shaped trees, water 

reservoir 
3   

predominantly 
eaves 

orientation 
40 

Štítary 631 
around 
village 
green 

park-like surface 
with water reservoir 2 

historically 
valuable 
village 

predominantly 
eaves 

orientation 
80 

Onšov 75 
around 
village 
green 

small triangular 
village green with 
water surface and 

church 

3 
historically 
valuable 
village 

eaves and 
gable 

orientation 
90 

Lesná 269 linear/ 
street 

no typical village 
green   

historically 
valuable 
village 

eaves and 
gable 

orientation 
80 
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Vracovice 198 

around 
village 
green/ 

irregular 

small area with 
water reservoir 3   

eaves and 
gable 

orientation 
70 

Šumná 621 linear/ 
street 

church with grassy 
area of triangular 

shape 
3   

eaves and 
gable 

orientation 
60 

 
Discussion 
Although the Vranov region has poor demographic characteristics, it has a high recreational potential 
not only natural but also cultural in terms of the preservation of traditional folk architecture. This region 
is characterized by a high concentration of small municipalities, it has escaped the modern wave of 
new types of houses since the 1950s and various types of suburbanization, too. Therefore we can say 
that it has preserved its identity even for today. The average preservation of folk architecture in this 
area is 70%. There are also typical modern objects such as Šumperák, blocks of flats or cube-shaped 
houses, which significantly change the traditional expression of rural architecture, but they are found 
here in a smaller extent, mostly in the peripheral parts of the villages. Up to one third of villages in this 
region are rated as historically valuable villages. These valuable villages in the Vranov region even 
belong to one third of all historically valuable villages in whole South Moravian Region. The most 
valuable village green is in Vratěnín and Bítov, the less vauable is in Podhradí nad Dyjí.   
However, the tourist potential in the preservation of traditional folk architecture of these tiny villages is 
currently not sufficiently satisfied. The main recreational wave of tourists is concentrated in camps and 
other tourist attractions are nature and castles, while the charm of the folk architecture disappears 
here. In order to make this cultural heritage visible, it is recommended to preserve, care and repair the 
objects of folk architecture (Kruml & Kocourková 2016, Kruml 2010) as well as to create an overall 
harmonious impression of the village, especially from the central areas of the village greens by 
cultivating deciduous trees, perennial and annual plants (Baroš 2014, Mareček 2005, Rudl 2018) and 
to support the soft edges of clean water areas. Another important element here is to provide 
information about these values to tourists through thoughtfully placed information boards or leaflets 
and, possibly websites and mobile applications. 
 
Conclusion 
Although the Vranov region has poor demographic characteristics, it has a high recreational potential 
not only natural but also cultural in terms of the preservation of traditional folk architecture. This region 
is characterized by a high concentration of small municipalities, the average preservation of folk 
architecture in this area is around 70%. However, this tourist potential of these small villages is 
currently not sufficiently satisfied. In order to make this cultural heritage visible, the recommendation is 
to enhance the preservation of folk architecture, to increase overall impression of the village green and 
to communicate these values to the tourists. 
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Souhrn 
Lidová architektura se vyvíjí po stovky let a vždy byla důležitou součástí národní kultury. Můžeme říci, 
že byla zapsána do genetické paměti lidí po dlouhou dobu, a proto ji lze i dnes v bezvědomí vnímat 
jako příjemnou, harmonickou a krásnou. Tato bývalá tvář krajiny, která se formovala po stovky let, 
však byla významně změněna zcela novými typy architektury postavené ve venkovských oblastech od 
50. let a poté další vlnou nových architektonických forem od 90. let. Tato studie analyzuje zachování 
lidové architektury na Vranovsku a celkovou estetickou hodnotu vesnic a jejich centrálních částí. Ve 
studii je analyzována typologie venkovské architektury pomocí leteckých map a panoramat 
dostupných na internetových stránkách. Vyhodnocuje se procento zachování lidové architektury ve 
vesnicích a estetická hodnota návsí.  
Ačkoliv mikroregion Vranovska má špatnou demografickou charakteristiku, má vysoký rekreační 
potenciál nejen přírodní, ale i kulturní ve smyslu zachovalosti tradiční lidové architektury. Tento region 
se vyznačuje vysokou koncentrací malých obcí, průměrná zachovalost lidové architektury v této 
oblasti je 70%. Tento turistický potenciál v zachovalosti tradiční lidové architektury těchto maličkých 
obcí však v současnosti není dostatečně využit, pro zviditelnění tohoto kulturního dědictví se 
doporučuje zvelebování těchto objektů lidové architektury, celkového dojmu z návsí i komunikaci 
těchto hodnot území turistům. 
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Abstract 
The aim of the presented study is to investigate aesthetic values of the cultural landscape of the 
Archdiocese of Olomouc. The aesthetics values are an important element of the perception of the 
landscape as a place to live, and, moreover, they play an important role in creating and shaping the 
human emotional relationship to the landscape and nature. The nature aesthetic value is based on 
landscape elements and their harmonious combinations with predominantly positive perception and it 
is considered an intangible cultural heritage. The result of the applied research is a map of the entire 
area of interest on a scale of 1: 10,000 classifying the landscape according to the aesthetic value.  
The conclusion is that almost all inhabited localities are perceived negatively and that the level of 
negative perception varies, depending on the size of the locality and the number of places within the 
given locality that are positively perceived. In contrast, open landscape with forests and forest 
complexes, paths and water surfaces, and possibly with small sacral objects, are getting significantly 
better results in terms of aesthetic values.  
 
Key words: expert evaluation, GIS, landscape, visual analysis  
 
Introduction 
The aesthetic values of the landscape are an important element of the perception of the landscape as 
a place to live and, above all, to shape the emotional relationship of a man to landscape and nature. 
All contemporary cultural landscape is made up of natural or anthropogenic elements with a certain 
natural, cultural or historical value. Currently, we are observing a growing demand for cultural services 
linked to increasing average income and free time that can be dedicated to recreational activities and 
tourism (MEA, 2005). Plieninger et al. (2013) have recently proven a very strong public interest in 
cultural services, indicating aesthetic inspiration as the most demanded. Based on the European 
Landscape Convention definition (Council of Europe, 2000), aesthetic inspiration accurately bounds 
the spatial setting in which social perception of cultural service occurs. Importance of this cultural 
service is confirmed by the intensification of research aimed at assessing and mapping landscape 
aesthetics (Lothian, 2013). A common finding of all these works is that aesthetic appreciation is linked 
to high frequency of natural features in a landscape. The aesthetic value of the landscape consists of 
a harmonious combination of landscape elements with a predominantly positive perception and can 
also be considered an intangible cultural heritage. From a psychological perspective, the interaction 
between nature and people is not restricted to a mere instinctive attraction, but results in a real 
dependence on which health and well-being significantly rely (Bratman et al., 2019). Indeed, human 
dependence on nature is also behind the promotion of nature-based solutions in planning strategies to 
enhance service delivery and to address social challenges (Cohen-Shacham et al., 2016).  The basic 
division of landscape elements or structures in terms of their aesthetic values is according to their 
perception: 
• Positive - positive perception determining the places sought, visited, preferred for housing, stay or 
visitors' destinations, 
• Negative - negative perception attributed to localities without housing and stay preferences, no need 
to visit, not sought out, only allowed. 
The aim of the study was to create a map that would sort the landscape of the Archdiocese of 
Olomouc (ADO) in to specific types as a result of applied research of aesthetic values of cultural 
landscape with historical elements - elements of their uniqueness. This research was focused on 
including an aesthetic attitude as one of the important factors in attitude towards cultural landscape 
and on identification of common features of the particular. 
 
Materials and methods 
Methodically, the research was based on (a) mapping of elements with positive and negative aesthetic 
values and (b) advanced spatial analysis in the GIS (Pechanec et al. 2011). The methodology for 
assessing the aesthetic values of the cultural landscape is based on the basic division, where natural 
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elements such as memorial trees (Rudl et al. , 2019) , alleys, and selected anthropogenic, such as 
ruins and castles, objects of historical and spiritual value, e.g. sacral buildings - temples, churches, 
chapels, objects of historical and technical value, such as wind and water mills, iron mills, or objects 
with a combination of the values mentioned above, e.g. memorials, mounds, UNESCO monuments, 
composed landscapes, etc. are considered as positively perceived elements of the cultural landscape.  
Primarily anthropogenic objects, usually without historical, technical and cultural characteristics, but 
with purely economic and practical functions, e.g. industrial zones, shafts, power plants, airports, 
quarries, prisons, logistic centres are negatively perceived elements. The reasons for negative 
perception are usually the consequences of the presence of these objects in the landscape - noise, 
dust, danger, feeling of a threat, disruption of comfort and quality of life. Data sources for this part of 
the research are results of field surveys, digital databases maintained by the Czech Office for 
Surveying, Mapping and Cadastre (ZABAGED database), a database maintained on the principle of 
participatory GIS (Open Street Map) and the National Heritage Bureau database. The identified 
elements were plotted / transferred to an emerging geodatabase, their topical and geometric attributes 
were then revised and supplemented according to the field survey supplemented by detailed colour 
aerial imagery (Kilianová, et. al. 2017). Individual recorded elements occurring in the area of interest 
were evaluated in terms of aesthetic perception by a point scale from positive (positive) values to 
negative (negative) values. The aesthetic perception score was obtained using expert estimates from 
8 experts in the Czech Republic. The aesthetic value of the territory, i.e. its perception, thus takes 
values ranging from -3 (negative aesthetic value) to +3 (positive aesthetic value). These values are 
based on the geographical significance of the element and the relative significance in relation to the 
object's vicinity. The achieved values were weighted and subsequently converted to a unit of the area 
under investigation in a regular hexagon mesh with an edge size of 196 meters. The entire ADO 
territory was thus divided into 103,052 hexagons. All the spatial operations were then performed for 
the hexagonal surfaces. 
The next step was to analyse the visual impact on the landscape. The individual elements were 
assigned high - rise attributes - height in meters above the surface and so-called minimum needed 
height of the object for the calculation of the values of aesthetic expression. The height of the terrain 
surface was taken from relevant data sources. The data sources for this step were the digital terrain 
model (DMR-5G) and the digital surface model (DMR-1P), which were supplemented with significant 
elements affecting visibility from other available databases (ZABAGED, OSM) and the actual field 
survey. Analytically, algorithms for reverse viewshed and reverse visibility were used with subsequent 
spatial overlay operations. In the final phase, the results from previous steps were combined. The final 
aesthetic value of the cultural landscape was calculated. Spatial overlaps occurred using map algebra 
tools to derive new values. The resulting scale of the aesthetic value of the cultural landscape then 
ranges from -3 to +4. The final map was created using adequate methods of geovisualization (Brus et 
al., 2018). 
 
Results 
The result of applied research is a map of the whole area of interest in scale 1: 10,000 classifying the 
landscape of the Olomouc Archdiocese according to the aesthetic value of the cultural landscape. The 
map is available at http://virtus.upol.cz/ado/data/M_Esteticke_hodnoty.pdf. The result of the 
classification is given in table 1. 
 
Tab. 1: Representation of categories of aesthetics in the area of interest 

Point 
value  

Category  Area (ha)  Area (% of 
ADO area) 

    -3   Territory of very low aesthetic value (negative)  1300.00  0.13 

-2  Territory of low aesthetic value  4407.99  0.43 

-1  Territory of reduced aesthetic value  40071.63  3.94 

0  Territory without specific aesthetic value (neutral)  335462.85  33.02 

1  Territory of increased aesthetic value  124096.06  12.21 

2  Territory of medium aesthetic value  314182.33  30.93 

3  Territory of high aesthetic value  178534.42  17.57 

4  Territory of exceptionally high aesthetic value (positive)  17942.64  1.77 

Total  1015997.94  100 
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The map shows that almost all populated areas (urban areas) are perceived negatively and the 
degree of negativity depends on the size of the site and the number of positively perceived objects in 
the given space.  
On the contrary, the open landscape, formed by forests and forest complexes, with roads and water 
bodies, or with small sacral buildings, achieves higher levels of aesthetic value evaluation. Sites with 
spiritual properties belong to areas with a value of 4, which is of exceptionally high aesthetic value. 
Examples include the Hostýn Hills with a significantly positive area of Hostýn to the southeast of 
Bystřice pod Hostýnem, the Maleník ridge stretching southeast from Lipník nad Bečvou to Hranice, or 
the picturesque slopes of the White Carpathians to the southeast border of ADO in the areas of Veselí 
na Moravou, Uherský Brod and Valašské Klobouky.  
 
Discussion 
Capturing the aesthetic value of the landscape is a new, so far unsolved topic. The very topic of the 
aesthetic perception of the landscape comes to the forefront in the last centuries, when the landscape 
begins to be valued as an environment with the necessity of its preservation and protection for future 
generations. At the same time, it is necessary to remind the individual approach of each single person 
to the perception of the landscape, and especially to its aesthetic value. The subjectivity of the 
aesthetic evaluation of the landscape considerably hinders the methodological elaboration and 
differentiates approaches. According to Svobodová (2011), the role of aesthetics is great, as it is an 
important part of human culture and to different extent affects every individual. People aesthetically 
evaluate everyday common things and phenomena in the environment in which they live and move 
daily. Löw and Míchal (2003) mention that the landscape is always evaluated in terms of fulfilment of 
changing human needs. The novelty of the collective approach can be seen in the classification of 
objects in the landscape on the basis of their aesthetic perception and subsequent compilation of the 
value scale as a result of an aesthetic summary of values of objects in the defined spatial unit. The 
resulting map was created by plotting the scale ranging from -3 to +4 and it visualizes a new, so far 
overlooked and neglected aspect of the landscape, i.e. the evaluation of the landscape according to 
aesthetic perception. The aesthetic perception of the landscape by an individual is influenced by the 
number and quality of anthropogenic objects, their mutual spatial arrangement and their integration 
into the natural framework, i.e. composition of the landscape, further on the spiritual value, which is 
based on the presence of objects linked to predominantly historical as well as religiously oriented 
properties. Last but not least, the landscape aesthetics is influenced by natural value of the territory, 
given its landscape character, use and level of current protection. 
 
Conclusion 
Map of the aesthetic value of the cultural landscape of The Olomouc Archdiocese presents a new, yet 
unresolved topic of visualization of the perception of the aesthetic values of the landscape. Creation of 
the methodology of aesthetic evaluation is based on the general concept of perception of the 
surroundings in a positive or negative sense. Based on expert judgement, positive elements those, 
which are rated as welcomed and sought-after, enriching, visited, preferred for living, stay or visitors 
destinations. Locations perceived negatively and thus without the need to visit, without housing and 
stay preferences receive the opposite evaluation. The resulting map presents a new perspective on 
landscape perception with a clear preference for natural sites. 
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Souhrn 
Mapa estetické hodnoty kulturní krajiny Arcidiecéze olomoucké přináší nové, dosud neřešené  téma 
vizualizace vnímání estetických hodnot krajiny. Estetické hodnoty krajiny jsou významným prvkem 
vnímání krajiny, jako místa k životu, a především utvářejí citový vztah člověka ke krajině a přírodě. 
Prostorová analýza a expertní hodnocení se zaměřilo na estetického vnímání jednotlivých míst. 
Dosažené výsledky byly vyjádřeny v mapové podobě, neboť tato forma umožňuje nejlépe a velmi 
názorně zachytit definované segmenty krajiny ohodnocené podle intenzity estetického vnímání. Z 
výsledné mapy je patrné, že téměř všechny osídlené lokality jsou vnímány negativně. Naopak 
otevřená krajina, tvořená lesy a lesními komplexy, s cestami a vodními plochami, dosahuje vyšších 
úrovní hodnocení estetických hodnot. Lokality s duchovními vlastnostmi patří k územím s nejvyšší 
hodnotou. 
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The research deals with cultural tourism in the Czech Republic with a special focus on recreation in 
the South Moravian Region especially in disadvantaged areas. Cultural tourism is one of the fastest-
growing forms of tourism and has a significant impact on the development and sustainability of rural 
areas. The study aim is to analyse the cultural tourism potential of selected municipalities. The 
research includes analysis and evaluation of tangible and intangible cultural heritage based on 
literature review and accessible data. According to the results of the study the strengths and 
weaknesses of the selected localities were determined. The results showed that there is potential of 
cultural tourism in studied area to be developed and profitable. 
 
Key words: Cultural tourism, Heritage, Recreation, Rural landscape, Moravia 
 
Introduction 
The research deals with the analysis of the potential of cultural tourism in the Znojmo District in the 
Czech Republic. Cultural tourism can be defined as "the movement of persons mainly for cultural 
reasons: such as study trips, artistic performances, cultural tours, travel to visit cultural events, 
monuments and settlements, a journey to discover nature, folklore, art or pilgrimage" (UNWTO, 2018). 
Cultural heritage includes tangible culture (such as buildings, monuments, books, art, and artefacts), 
intangible culture (such as folklore, traditions, language), and natural heritage (including cultural 
landscapes and biodiversity) (Sullivan, 2016). Cultural heritage acts as a strong motivating factor for 
tourism. Visits of cultural monuments, museums, galleries and other buildings accessible for 
admission represent a important part of cultural tourism and have a significant share in the 
development of tourism in the Czech Republic and worldwide (NIPOS, 2018). 
 
Methodology  
Based on the literature review and analysis of available data, the potential of tourism in the examined 
area was evaluated. The selection of the research location was based on the localization of 
disadvantaged areas of tourism, cultural and natural values, accommodation, catering and transport 
options, which determine the offer of tourism. We proposed a new type of recreation potential 
evaluation based on weighted density analyses using GIS tools and cultural and natural objects 
represented by point, line and polygon geoelements. Geodata was obtained from several available 
geodatabases and sources - ArcČR500 (ArcData), DIBAVOD (VŮV TGM), Data50 (ČUZK), AOPK 
open databases and Google reviews. The principle of analyses is shown on Fig.1. There is shown a 
raster cell with its circular vicinity defined by a radius of 5 km. Blue points and marked parts of the 
green and red line represent the sum of points or length of the portion of each line that falls within the 
circle. In the case of polygon features all polygons are transformed into points matrix and then 
evaluated in the same way as to point features. The key part of method is the selection of all types of 
evaluated geoelements and determination of its weights. 

 
Fig. 1: Principle of density analyses. 

 
All selected geoelements were divided into 5 groups - 1) accommodation and catering, 2) cultural 
objects, 3) traffic infrastructure, 4) protected areas, 5) natural diversity. All types of geoelements are 
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shown in Tab. 1-3. The weights were calculated for two categories - accommodation and catering, 
cultural objects, in 3 steps. The first step was calculation according to the equation: 

Wn= NRn * SCn, 
where: Wn - weight for n geoelement, NRn - number of Google reviewers, SCn - score (1-5). In the 
second step are resulting SCN values of each types of geoelements summarized and divided into 7 
quantiles. Each quantile gets weight 1-7 (7 is the best). Weighted density is calculated for each grid 
cell according Fig 1 and equations (Fig. 3):                                              
DP = (Pn + W1-7) / (∏ * 52),        (1) 
DPL = ∑PMn / (∏ * 52),    (2) 
DL = ∑Ln / (∏ * 52),     (3) 
where: DP/PL/L - point/polygon/line density, Pn - n-point, W1-7 - weight (1-7), PMn - points matrix, Ln - n-
line. Calculation of the rest of the categories was based on unweighted density analyses (Fig. 2). Each 
category was calculated separately and resulted in maps are shown in Fig. 2 - 3. Resulted map of 
recreation potential was created as a sum of all maps mentioned above (see Fig. 4a). Resulted values 
were also summarized for all municipalities (Fig. 4b). 
 
Results 
The Znojmo District is located in the South Moravian Region. Znojmo borders with following districts: 
Břeclav, Jindřichův Hradec, Třebíč and on the southern border with Austria. The total area of the 
territory is 1,637 km2 with 144 municipalities. The population size was 114,335 in 2018. 
 
Tab. 1: Categories and types for unweighted density analyses. 

protected 
areas area (ha) natural diversity area (ha) traffic infrastructure length 

(km) 
VZCHU 9140,8 forests 37586,7 roads 3rd level 317,5 

MZCHU 1233,5 pastures 4971,3 not registered 
roads 32,6 

ELV 13425,8 lakes, reservoirs 1447,3 cyclo tracks 1448,8 

bird area 8015,7 orchards, vineyards, 
hop gardens 9871,8   

Biocentre 10274,3 rivers (length in km) 1372,1   
 
One of the basic factors facilitating the realization of tourism is land use and transport accessibility, 
which enables tourists to travel to the localities of interest. The offer of intangible and tangible cultural 
heritage is one of the motivations of tourists to visit the area of interest. According to CZSO, in 2018 
the Znojmo district was visited by 214 553 visitors. Almost 80 % of the visitors were Czech residents 
and the remaining 20 % were foreign visitors. The total number of overnight stays was 503 891, with 
85 % domestic and 15 % foreigners, who spent there 2.3 nights on average. In the Znojmo district, the 
tradition of puppetry can be considered as an intangible cultural heritage (UNESCO) which is 
presented in the South Moravian Museum in Znojmo. The area has a strong tradition of wine making 
and associated folklore, which includes local music, dance, dialects, folk costumes and art.  
 
Tab. 2: Types of the category of cultural objects with determined weights.  

review count score (1-5) weight (1-7) 
Type Count 

Ø ∑ SD Ø ∑ SD Ø SD 

swimming pool 8 206,88 1655 232,92 4,36 34,90 0,24 6,25 0,71 

Castle 9 428,00 3852 642,51 4,59 41,30 0,15 6,11 1,17 

sport areal 10 175,60 1756 201,57 4,37 43,70 0,23 5,90 0,99 

technical object 3 170,67 512 218,34 4,83 14,50 0,15 5,00 2,65 

View 11 104,18 1146 129,55 4,76 52,40 0,22 5,00 1,79 

Museum 32 101,09 3235 172,43 4,22 135,00 0,91 4,66 1,79 

Gallery 2 12,00 24 7,07 4,45 8,90 0,07 4,50 0,71 

historic object 16 218,13 3490 435,57 3,85 61,60 1,53 4,50 2,13 

information point 7 44,86 314 64,39 4,63 32,40 0,30 4,43 1,90 

Palace 21 165,38 3473 475,45 3,45 72,50 1,57 4,43 2,18 



  42  

recreation area 42 70,69 2969 142,77 3,72 156,40 1,85 4,29 2,08 

castle ruin 8 140,38 1123 283,53 3,19 25,50 1,99 4,25 2,43 

lookout tower 3 24,67 74 42,72 1,43 4,30 2,48 2,67 2,89 

Church 84 22,42 1883 117,54 2,80 235,10 2,19 2,58 1,58 

Chapel 55 6,75 371 20,07 3,18 174,80 2,12 2,47 1,37 
 
The study area contains a total of 243 cultural monuments, 33 monument zones, 8 conservation 
zones, 6 conservation areas and 2 national cultural monuments. The most represented are religion 
objects: churches (84) and chapels (55) with free entry. Conversely, entry to museums (32), palaces 
(21), historical objects (16), castles (9) is usually subject to a fee, and constitutes a significant part of 
the share in the profits of cultural tourism. Tourist information centres (7) play an irreplaceable role in 
the field of tourism promoting the locality and inform visitors about the tourism offer. Tourist outlooks 
(11) and towers (3) often accompany popular hiking trails, are very popular. Sports facilities (10) and 
swimming pools (8) are frequently used for recreation. 

 
Fig. 2: Maps of weighted density analyses - category 1st (left), 2nd (right). 

 
Most cultural objects and the highest concentration of accommodation and catering facilities are 
located in the area around Znojmo, Vranov nad Dyjí and Moravský Krumlov, which can, therefore, be 
considered as the centres of tourism. The least widespread tourist area appears to be the south-
eastern part of the district with the lowest number of cultural objects and capacity of accommodation 
and catering. 
 
Tab. 3: Types of category of accommodation and catering with determined weights.  

review count score (1-5) weight (1-7) 
Type Count 

Ø ∑ SD Ø ∑ SD Ø SD 

hotel 32 217,13 6948 233,87 4,16 133,20 0,42 5,28 2,07 

restaurant 91 172,57 15704 258,87 4,97 452,70 8,72 5,04 1,83 

bar 7 93,29 653 85,34 4,17 29,20 0,45 4,86 2,04 

wine bar 19 172,21 3272 318,55 4,65 88,40 0,26 4,79 1,81 

coffee house 23 114,48 2633 173,09 4,46 102,50 0,32 4,74 1,63 

camp 17 243,78 4144 466,29 3,91 66,50 1,19 4,59 2,15 

fast food 8 80,63 645 63,96 4,14 33,10 0,53 4,50 1,77 

confectioner's 7 41,86 293 23,31 4,59 32,10 0,25 4,29 1,25 

Pub 42 67,60 2839 95,02 4,26 178,80 0,36 3,93 1,89 

guest house 98 62,55 6130 137,47 4,36 426,80 0,59 3,89 1,63 

apartment 24 15,71 377 13,51 4,59 110,20 0,39 2,58 1,18 

Cottage 44 18,60 819 28,14    4,15 182,80 1,02 2,27 1,55 

private  32 7,38 236 8,38 4,06 129,90 1,43 1,75 0,92 
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Standards of accommodation and catering reflect the equipment and quality. Star rating and guest 
reviews are often important criteria for choosing accommodation and catering options. The total 
accommodation capacity consists of 247 accommodation facilities with the largest share of guest 
houses (98), cottages (44), hotels and private accommodation. The best-rated accommodation was in 
hotels, camps and guest houses. The worst-rated was private accommodation and cottage. In terms 
of dining options, the area has mostly restaurants (91), pubs (42), coffee houses (23) and wine bars 
(19). Other dining options are less significantly represented.  

 
Fig. 3: Maps of unweighted density analyses - category 3rd Traffic infrastructure (left), 4th Protected 

areas (right). 
 
The accessibility of the Znojmo district can be considered satisfactory, but the condition of second and 
third-class roads and bus transport connections to smaller municipalities seems to be problematic 
because of long laps at intervals of lines. Railway transport is formed by an international railway line, 
which connects Znojmo and Austria and local connections to Břeclav and Moravské Budějovice. The 
biking trails are formed by the Moravian Trail, Amber Trail and Greenways Cycle Trail. Moravian Wine 
Trail and Znojmo Wine Trails pass through the Znojmo area as well.  

 
Fig. 4: Maps of unweighted density analyses - category 5th Natural diversity(right), partial output - river 

density (left). 
 
In the terms of the evaluation of natural conditions, the examined locality has considerable natural 
diversity. In the south-western part of the district is situated Podyjí National Park with the occurrence 
of rare species of plants and animals. In Znojmo District are located natural parks Jevišovka, Rokytná 
and Střední Pojihlaví, 33 small specially protected areas and 12 memorable trees. The  north-western 
area of the district is natural diverse as well (zones around Podyjí, Vranov and Jevišovice). 

 
Fig. 5: Maps of recreation potential (left), summarization for each municipality (right). 
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The results show that the localities near Znojmo, Podyjí, Vranov nad Dyjí, Jevišovice and Moravský 
Krumlov have the highest recreational potential. The lowest recreational potential is in the peripheral 
areas in the south-eastern districts around Hevlín, Dyjákovičky, Litobratřice and Miroslav, where is a 
low occurrence of cultural and natural heritage and insufficient tourism infrastructure. 
 
Discussion 
Comparing the results of the study with the qualitative analysis of the tourist potential in the Czech 
Republic there can be seen differences in the evaluation of recreational potential. The authors used 
different types of assessments, according to which the majority of the surveyed area belongs to rural 
areas with average and below-average potential for tourism (Vystoupil et.al, 2017). According to the 
results of this study, it can be concluded that most of the surveyed area is suitable for tourism, except 
for peripheral areas in the south-eastern part of the district. The advantage of the area is the 
localisation near to Austria borders which allows international cooperation in the field of tourism. 
However, according to the Regional Development Department of the South Moravian Region, this is 
closely related to a proficient knowledge of international languages of workers in the tourism, which 
seems to be a problematic factor (Fišer, 2018). For this reason, it would be advisable to offer language 
training for tourism workers. Based on previous research (Vaishar et Al., 2011), the same area of 
Znojmo district (near Hevlín, Miroslav and Hrušovany nad Jevišovkou) seems to be problematic in 
terms of tourism potential except for area around Vranov nad Dyjí, which represents a suitable area 
for cultural tourism on the results of this study.  
 
Conclusion 
Based on the results of the study, cultural tourism has a significant potential in the researched area 
due to the considerable amount of cultural and natural heritage. This area is unique by wine tourism 
and folklore connected with visits to wine cellars and trails. Other forms of tourism as recreational, 
rural tourism and cycling has a potential in studied area. Given the current political situation 
(temporary closure of national borders because of Corona virus situation), an increasing interest in 
domestic tourism can be expected. Therefore, it would be appropriate to promote tourism within 
regions and sustainable forms of rural tourism, such as agrotourism and ecotourism, which could be 
operated in less-favoured areas as well. Through the association of several municipalities eg LAGs, it 
could be achieved to obtain subsidy systems that would help to complete a basic civic amenities in 
smaller municipalities and reconstruct the transport infrastructure. International cooperation with 
Austria could be based on the interconnection of some services (tourism in natural areas, wine 
tourism) in the case of reopening of borders in the future. Migration of the inhabitants of smaller 
municipalities to cities and an unstable political and economic situation could be eventually considered 
as a threat to tourism. The future direction of tourism development can only be estimated, but 
appropriately chosen management and marketing methods could support the potential for recreation 
in selected area. 
 
References 
Sullivan, A. (2016). Cultural Heritage & New Media: A Future for the Past, 15 J. MARSHALL REV. 
INTELL. PROP. L. 604 
Fišer. P. (2018). Program rozvoje Jihomoravského kraje 2018–2021. Odbor regionálního rozvoje 
Krajského úřadu Jihomoravského kraje, Brno. 198 p. 
UNWTO. (2018). Report on Tourism and Culture Synergies. World Tourism Organization. 978-92-844-
1897- 8 m  
Vaishar, A., Jakešová, L., Náplavová, M. (2011). Current problems in the South-Moravian rural 
landscape. European Countryside | Volume 3: Issue 4, Mendel University in Brno 
Vystoupil, J., Šauer, M., Repík, O. (2017). QUANTITATIVE ANALYSIS OF TOURISM POTENTIAL IN 
THE CZECH REPUBLIC. Masaryk University, Brno  
 
Acknowledgements  
The research was supported by the Internal Grant Agency of the Faculty of AgriSciences Mendel 
University in Brno (no. AF-IGA2020-IP032) Analysis of cultural tourism of rural landscape in the South 
Moravian Region.  
 
Souhrn 
Potenciál kulturního cestovního ruchu ve zkoumané lokalitě byl hodnocen na základě počtu 
návštěvníků v dané oblasti, kulturního, přírodního bohatství a infrastruktury cestovního ruchu 
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(ubytovací, stravovací a dopravní možnosti). Ze získaných údajů je zřetelné, že infrastruktura 
cestovního ruchu je pro současný počet návštěvníků dostačující. Vzhledem k zachování kulturního a  
přírodního bohatství I tradičního venkovského rázu lze toto území považovat za vhodné pro rozvoj 
kulturního cestovního ruchu, s výjimkou periferních oblastí, které jsou pro tento typ turismu méně 
vhodné. Správně zvolený způsob řízení a marketingu by mohl podpořit rozvoj kulturního cestovního 
ruchu ve zkoumané oblasti. 
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Abstract  
The city of Ruse is facing a worrying problem regarding the quality of the air, through increased daily 
average of PM2.5 in the area of the city. The research is based on the analysis of the following 
indicators: PM2.5 level, PM10 level, SO2 level, NO2 level, and O3 level. The interpretation of the values 
was based on comparing the recommended levels, offered by the European Commission, and the 
values of the indicators in Ruse, expressed in µg/m3. The main objective of the research is to identify 
the negative impact of air pollution on the health of the residents. The data on the air quality in Ruse 
were provided by the non-profit project "The World Air Quality Index", and the data on the causes of 
deaths were provided by the National Statistical Institute of Bulgaria. The results of the research 
indicate that the main type of cancer that has caused deaths in Ruse is lung cancer, and 
cardiovascular diseases have led to a minimum number of 48.5 deaths per 100,000 inhabitants, these 
values being influenced by the PM2.5 indicator. The purpose of the research is to highlight that 
excessive air pollution leads to deaths caused by cardiovascular and respiratory diseases. 
 
Key words: natural environment, air quality, particulate matter, health, emission 
 
Introduction 
Poor air quality, caused by various factors that introduce pollutants into the atmosphere, has been 
correlated over time with an acceleration of lung and cardiovascular diseases (Munzel, 2019; Dominici 
et al., 2006). Also, studies confirm that prolonged exposure to air of a lower quality than the 
established standards leads to a decrease in life expectancy in the locality concerned. (Lelieveld et al., 
2020). Research on PM2.5 and PM10 confirms that they are responsible for lowering life expectancy 
at birth in the EU by 8.6 months, and if the limits set for both indicators were met, there would be an 
increase in life expectancy of 2.3 months for EU citizens (Orru et al., 2010). For an accurate 
determination of the air quality standard, there are indicators that give us an overview of it, and the 
most important indicators are: PM2.5, PM10, SO2, NO2, O3, etc. Studies also give us a background 
on the negative impact of NO2, through prolonged exposure, the follow-up is associated with the 
occurrence of high blood pressure and an outbreak of antioxidants and lipid peroxidation (Hayward et 
al., 1999). Recreational activities are affected by air pollution, and studies confirm that sports 
performance is intensely affected by poor air quality. (Lippi et al., 2008). Understanding the complex 
patterns for determining the effects of air pollution on the other components of the territorial system 
requires complex methodological approaches, which will contribute to increasing the relevance of 
impact analyzes. (Andronache et al., 2016; 2017; Pintilii et al., 2017). In this regard, new approaches 
are needed, especially regarding the collection of data for their advanced modeling. (Braghină et al., 
2011; Petrișor et al., 2016; Drăghici et al., 2017). In order to improve the air quality, the World Health 
Organization (2018) offers various recommendations that contribute to this objective, but also to the 
creation of a healthy environment for the population. Thus, transports intended for daily or recreational 
activities could be carried out by sustainable means of transport, by creating the necessary 
infrastructure. 
 
Material and methods 
The research is based on the analysis of the values of PM2.5, PM10, O3, NO2, but also SO2 
indicators from Ruse - Vazrazhdane station. The choice regarding the area analyzed in the research 
was motivated by the fact that it is one of the areas of Bulgaria, permanently affected by the high 
pollution. The data on the air quality indicators are collected from the website of the non-profit project 
"The World Air Quality Index", being provided by the Executive Environment Agency of Bulgaria. For 
an adequate analysis, graphs were drawn that illustrate the evolution of the indicators between 
February and December 2018, compared to the maximum limits set by the European Commission. 
Data on deaths caused by respiratory and cardiovascular diseases were collected from the website of 
the National Institute of Statistics of Bulgaria. 
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Results 
The PM2.5 indicator presents only a single value in the analyzed range below the annual maximum 
limit of 25 µg offered by the European Commission. The general average is 71.83 µg, illustrating the 
serious problems regarding the quality of the PM2.5 indicator in Ruse. The trend of evolution is an 
ascending one, being two distinct periods: the period of general exceedance of the average (February 
- April, October - December 2018) and the period of equilibrium below the average (April - October) 
(Figure 1). 
 

 
Fig. 1: PM2.5 values for Ruse – Vazrazhdane station in 2018 

Data source: https://aqicn.org/city/rousse/ 
 
The PM10 indicator evolves in the general intervals below the maximum limit offered by the European 
Commission (50 µg / 24 hours), interposed with short periods when the limit is exceeded. The general 
average of PM10 daily values is 30.36 µg, and the evolution trend is downward (Figure 2). 

 
Fig. 2: PM10 values for Ruse – Vazrazhdane station in 2018 

Data source: https://aqicn.org/city/rousse/ 
 
The O3 indicator is in a general equilibrium, well below the maximum limit set by the European 
Commission (120 µg / 8 hours) (Figure 3). 



  48  

 
Fig. 3: O3 values for Ruse – Vazrazhdane station in 2018 

Data source: https://aqicn.org/city/rousse/ 
 
SO2 evolution is well below the maximum limit offered by the European Commission (125 µg / 24 
hours), with a maximum value of 8 µg and a minimum in the range of 1 µg. The maximum in the range 
represents only 6.6% of the maximum limit offered by the EU. The general average is 3.73 µg, and the 
general trend of evolution is unbalanced (Figure 4). 

 
Fig. 4: SO2 values for Ruse – Vazrazhdane station in 2018 

Data source: https://aqicn.org/city/rousse/ 
 
The NO2 indicator has values within the maximum annual limit offered by the European Commission 
(average of 40 µg / year). Thus, the difference between the annual average of NO2 from the Ruse - 
Vazrazhdane station and the maximum limit is over 31.2 µg. However, the trend of evolution of the 
interval is an ascending one, and the periods that exceed the average alternate seasonally with those 
that do not exceed the average. (Figure 5) 
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Fig. 5: NO2 values for Ruse – Vazrazhdane station in 2018 

Data source: https://aqicn.org/city/rousse/ 
 
Figure 6 shows the number of deaths caused by cardiovascular and respiratory diseases in Ruse in 
2018, which are correlated, in a large number of researches, with air pollution. Thus, we notice that 
the first three positions are occupied by cardiovascular diseases, while the main respiratory disease is 
lung, trachea or bronchial cancer. 
 

 
Fig. 6: Deaths / 100,000 inhabitants in 2018, caused by the diseases related to air pollution. 

Data source: National Institute of Statistics of Bulgaria 
 
Conclusion 
The research identified a number of elements that are characteristic for the current situation of the 
analyzed area. The study indicates that the main indicator responsible for low air quality is PM2.5, 
which presents almost exclusively values above the maximum limit. With the extremely high values of 
PM2.5, we can conclude the imminent involvement of the indicator in accelerating cardiovascular and 
respiratory disorders. The research contributes to raising the level of awareness regarding the need 
for sustainable development, by creating by the local administration the infrastructure necessary for 
sustainable transport, creating new green spaces and expanding the current leisure areas, more 
rigorous controls on the environmental impact of the businesses carried out in areas of interest. public 
with leisure character. 
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Souhrn 
Znečištění ovzduší je celosvětový problém a tento výzkum přichází jako varování před negativním 
dopadem, který může mít na obyvatele území. Výsledky potvrzují cíl, za jakým byl výzkum proveden, 
zdůraznit vliv znečištění ovzduší při akceleraci kardiovaskulárních a respiračních onemocnění. 
Nejvážnější nemoci, které v bulharském městě způsobily úmrtí, jsou způsobeny chorobami, které v 
průběhu času, v různých výzkumech, korelovaly se znečištěním ovzduší. Studie si také klade za cíl 
působit jako propagátor myšlenky udržitelné dopravy a ekologické rekreace. Vytváření nových 
zelených ploch a rozšiřování těch stávajících by vedlo k trávení volného času ekologickým způsobem, 
s menším využitím automobilové dopravy nebo trávením více volného času volnočasovými aktivitami 
na těchto místech. Důležité je zmínit skutečnost, že hlavní exponent negativního dopadu je indikátor 
PM2.5, který způsobuje především zhoršení kvality ovzduší a akceleraci kardiovaskulárních a 
respiračních onemocnění. 
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Abstract 
The creative economy becomes a driving force for the growth and sustenance of a national economy 
and is a typical phenomenon of modern economies. The profile creative activities have implications for 
the design and implementation of policy strategies. 
The study analyzes, at regional level, the role of creative economies in the sustainable development of 
local economies in the North-West Development Region. The quantification was achieved by creating 
an economic database with the relevant indicator of the study - the turnover, for the period between 
2000 and 2018. The database was created on the basis of Government Decision no. 859 of 2014, 
which indicates, for this economic sector, a number of 66 codes which were grouped into 7 main 
areas. For the selected indicator were made a series of graphic models. 
The results of the study highlighted the role of creative economies in the sustainable development of 
local economies. 
 
Key words: regional development, sustainable development, economic growth 
 
Introduction 
In recent years, the importance of creative economies has grown, becoming factors driving economic 
growth (Boccella & Salerno, 2016; Flew, 2012). 
The creative sector demonstrating high resilience during the crisis continued to grow while stimulating 
creativity and spreading innovation in other sectors, impacting on other economic sectors such as 
tourism and information technology (Gibson, 2014; Hartley et al., 2013, 2014). 
At the national level, in order to consolidate the creative industries, it is compulsory to encourage the 
development of the territorial network and policies to support the local economy and the relations 
between the public and private sectors (European Creative Industries Summit, 2015). Developing 
networks and relationships means a clear picture of the links between the development of creative 
industries and the territorial capital of a country. The quality of the institutions and the cohesion are 
very important elements in order to create conditions so that the territorial capital can have a strong 
influence on economic growth. This means a directing of national policies, taking into account the 
specificity of each territory, increasing the institutional quality (Brasili, 2014;). 
 
Material and methods 
A. Area of study 
The study analyzes the dynamics of the creative economy at the North-West Development Region 
(Figure 1) level based on a relevant economic indicator turnover. 
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B. Data analysis 
According to the Classification of National Economy Activities (NACE), an economic database was 
created at the level of the administrative-territorial unit, highlighting an economic indicator relevant to 
the analysis of creative economies (turnover), the analysis period is between 2000 - 2018. 
The NACE codes belonging to the creative economies were established in accordance with the 
Government Decision no. 859 of 2014, regarding the approval of the "Government Strategy for the 
development of the sector of small and medium-sized enterprises and the improvement of the 
business environment in Romania Horizon 2020". Based on the classifications made by Howkins 
(2000), Florida (2002) and the New England Council (2001), a creative area classification of the 66 
NACE codes of the creative sector for Romania was carried out (Table 1). 
 
Tab. 1: Creative areas classification 

CLASS 
NACE 

CODES CREATIVE ACTIVITIES 

5811 Book publishing 

5812 Publishing of directories and mailing lists 

5813 Publishing of newspapers 

5814 Publishing of journals and periodicals 

5819 Other publishing activities 

5821 Publishing of computer games 

Publishing 

5829 Other software publishing 

5911 Motion picture, video and television programme production 
activities 

5912 Motion picture, video and television programme post-
production activities 

5913 Motion picture, video and television programme distribution 
activities 

5914 Motion picture projection activities 

5920 Sound recording and music publishing activities 

6391 News agency activities 

7311 Advertising agencies 

Media and 
cinema 

7312 Media representation 

 
Fig. 1: Localizarea Regiunii de Dezvoltare Nord-Vest 
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7320 Market research and public opinion polling 

7410 Specialised design activities 

7420 Photographic activities 

7430 Translation and interpretation activities 

7490 Other professional, scientific and technical activities n.e.c. 

6202 Computer consultancy activities 

6203 Computer facilities management activities 

6209 Other information technology and computer service 
activities 

6311 Data processing, hosting and related activities 

6312 Web portals 

IT 

6399 Other information service activities n.e.c. 

7111 Architectural activities 

7112 Engineering activities and related technical consultancy 
Architecture 

and 
engineering 7120 Technical testing and analysis 

7211 Research and experimental development on biotechnology 

7219 Other research and experimental development on natural 
sciences and engineering 

7220 Research and experimental development on social 
sciences and humanities 

8510 Pre-primary education 

8520 Primary education 

8531 General secondary education 

8532 Technical and vocational secondary education 

8541 Post-secondary non-tertiary education 

8542 Tertiary education 

8551 Sports and recreation education 

8552 Cultural education 

8553 Driving school activities 

8559 Other education n.e.c. 

Education 
and research 

8560 Educational support activities 

8610 Hospital activities 

8621 General medical practice activities 

8622 Specialist medical practice activities 

8623 Dental practice activities 

8690 Other human health activities 

8710 Residential nursing care activities 

8720 Residential care activities for mental retardation, mental 
health and substance abuse 

8730 Residential care activities for the elderly and disabled 

Health 

8790 Other residential care activities 

9001 Performing arts 

9002 Support activities to performing arts 

9003 Artistic creation 

9004 Operation of arts facilities 

Culture and 
recreation 

9101 Library and archives activities 
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9102 Museums activities 

9103 Operation of historical sites and buildings and similar visitor 
attractions 

9104 Botanical and zoological gardens and nature reserves 
activities 

9311 Operation of sports facilities 

9312 Activities of sports clubs 

9313 Fitness facilities 

9319 Other sports activities 

9321 Activities of amusement parks and theme parks 

9329 Other amusement and recreation activities 
 
C. Graphical models 
In the study the graphical models show the evolution of the 7 classes (Publishing, Media and cinema, 
IT, Architecture and engineering, Education and research, Health and Culture and recreation) at 
regional level of the turnover for the time span 2000 - 2018, and also show the evolutions of the NACE 
codes that belong to the respective classes. Also, the 7 classes are compared in a line chart to 
highlight the highest value. 
 
Results 
At the North-West Development Region, creative economies have an upward trajectory. The turnover 
in the creative economy in the region represents 8% of the turnover in the creative economy at 
national level. 

 
Fig. 2: Evolution of the turnover at the level of the 7 classes of the creative economy 
compared to the total creative economy of the region (A. Publishing; B. Media and 

cinema; C. IT; D. Architecture and engineering; E. Education and research; F. Health; 
G. Culture and recreation) 

Data sourse: UB 1365 
 
Analyzing the evolution of the turnover of the 7 classes for the creative sector of the region (Figure 2), 
it can observe positive trends of values. For the last reference year the most important values were 
recorded by IT class where the turnover totals 852,011,883 lei (18% of the total turnover from the 
creative economy of the region), Architecture and engineering with 1,486,412,832 lei (44%) and 
Health with 968,533,574 lei (21%). 
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The analysis of the evolution of the turnover at the level of the 7 classes of the creative economy 
(Figure 3) reveals positive trends with constant increases for the IT and Health classes and oscillatory 
trends for the others. For the evolution of the turnover all classes is a positive trend of the values with 
slight decreases after 2008, caused by the economic crisis. 
 
Conclusion and discussion 
The results of the study showed, based on the selected indicator - turnover, different models of 
evolution for the 7 classes of the creative economy. 
A relevant indicator for the development of local economies is the evolution of the creative sector, the 
complexity of local economies being determined by the growth of creative economies. The need to 
account for the links between the components of the territorial systems has led to the development of 
methodologies for analyzing the creative sector (Pintilii et al., 2014, 2015, 2017), as well as some 
methodologies for analyzing the relationships between the components of the territorial system 
(Drăghici et al., 2017; Gruia et al., 2019; Grecu et al., 2019; Papuc et al., 2015; Andronache et al., 
2017). 
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Souhrn 
Důležitost kreativní ekonomiky nabývá v dnešních dnech stále většího významu. Kreativní ekonomika 
je považována za nástroj pro revitalizaci a regeneraci měst a regionů. Cílem studie je analyzovat 
strukturální dynamiku kreativních ekonomik na úrovni obratu severozápadního rozvojového regionu 
Rumunska, pro který byly vyvinuty grafické materiály, které zdůrazňují vývoj tohoto ukazatele a 
navrhují rozdělení tříd kreativní ekonomiky na základě o nejdůležitějších 3 uznávaných klasifikací, 
které vydal The New England Council (2000), Howkins (2001) a Florida (2002). Výsledky ukázaly 
pozitivní trajektorie obratu s různými výkyvy z jedné třídy do druhé. 
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Abstract 
The sector of creative economies is one of the fastest growing sectors in terms of income generation 
and job creation and the studies show that the growth rate of this sector is twice as fast as the 
aggregate growth rate in the advanced economy. 
The study aims to analyze, at regional level, the structural dynamics of creative economies, having as 
case study the South-East Development Region. In order to analyze the structural dynamics of the 
creative economies, was created an economic database with the relevant indicator of the study - the 
number of employees, for the period between 2000-2018. The database was created on the basis of 
Government Decision no. 859 of 2014, which indicates, for this economic sector, a number of 66 
codes which were grouped into 7 main areas. A series of graphic models were made for the selected 
indicator. 
The results of the study highlight the fact that the spatial agglomerations of creative activities are 
located in the main urban centers of the region and as well as in the emerging territorial systems 
structured around them. 
 
Key words: regional development, creative economies, territorial systems 
 
Introduction 
Discussions on the creative economy focus on the idea that this sector is among the fastest growing 
sectors of the global economy and their growth rate is twice as fast as the aggregate growth rate in the 
advanced economy (Rifkin, 2000; Bae & Yoo, 2015). The creative economy emphasizes the role of 
innovation activities at the firm level (Handke, 2006; Wilkinson, 2007; Papuc et al., 2009) and their 
connection with other economies (Bakhshi et al., 2008; Müller et al., 2009). 
Ideas, information and technology underpin the growth and development of cities and regions. Thus, 
the main driver of economic growth is the creative economy and respectively, the creative class 
(Florida, 2002).  
 
Material and methods 
Area of study 
The study analyzes the dynamics of the creative economy at the South-East Development Region 
(Figure 1) level based on a relevant economic indicator - the number of employees.  
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Fig. 1: Localization of the South-East Development Region 

 
Data analysis 
An economic database has been created at the level of administrative-territorial unit, highlighting an 
economic indicator relevant to the analysis of creative economies (number of employees) according to 
the Classification of National Economy Activities (NACE). The NACE codes belonging to the creative 
economies were chosen accordingly to the Government Decision no. 859 of 2014, regarding the 
approval of the "Government Strategy for the development of the sector of small and medium-sized 
enterprises and the improvement of the business environment in Romania Horizon 2020". Based on 
the classifications made by Howkins (2001), Florida (2002) and The New England Council (2000), was 
made a creative areas classification of the 66 NACE codes of the creative sector for Romania (Table 
1). 
 
Tab. 1: Creative areas classification 

CLASS 
NACE 

CODES CREATIVE ACTIVITIES 

5811 Book publishing 

5812 Publishing of directories and mailing lists 

5813 Publishing of newspapers 

5814 Publishing of journals and periodicals 

5819 Other publishing activities 

5821 Publishing of computer games 

Publishing 

5829 Other software publishing 

5911 Motion picture, video and television programme production 
activities 

5912 Motion picture, video and television programme post-
production activities 

5913 Motion picture, video and television programme distribution 
activities 

5914 Motion picture projection activities 

5920 Sound recording and music publishing activities 

6391 News agency activities 

7311 Advertising agencies 

7312 Media representation 

7320 Market research and public opinion polling 

7410 Specialised design activities 

Media and 
cinema 

7420 Photographic activities 
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7430 Translation and interpretation activities 

7490 Other professional, scientific and technical activities n.e.c. 

6202 Computer consultancy activities 

6203 Computer facilities management activities 

6209 Other information technology and computer service 
activities 

6311 Data processing, hosting and related activities 

6312 Web portals 

IT 

6399 Other information service activities n.e.c. 

7111 Architectural activities 

7112 Engineering activities and related technical consultancy 
Architecture 

and 
engineering 7120 Technical testing and analysis 

7211 Research and experimental development on biotechnology 

7219 Other research and experimental development on natural 
sciences and engineering 

7220 Research and experimental development on social 
sciences and humanities 

8510 Pre-primary education 

8520 Primary education 

8531 General secondary education 

8532 Technical and vocational secondary education 

8541 Post-secondary non-tertiary education 

8542 Tertiary education 

8551 Sports and recreation education 

8552 Cultural education 

8553 Driving school activities 

8559 Other education n.e.c. 

Education 
and research 

8560 Educational support activities 

8610 Hospital activities 

8621 General medical practice activities 

8622 Specialist medical practice activities 

8623 Dental practice activities 

8690 Other human health activities 

8710 Residential nursing care activities 

8720 Residential care activities for mental retardation, mental 
health and substance abuse 

8730 Residential care activities for the elderly and disabled 

Health 

8790 Other residential care activities 

9001 Performing arts 

9002 Support activities to performing arts 

9003 Artistic creation 

9004 Operation of arts facilities 

9101 Library and archives activities 

9102 Museums activities 

Culture and 
recreation 

9103 Operation of historical sites and buildings and similar visitor 
attractions 



  60  

9104 Botanical and zoological gardens and nature reserves 
activities 

9311 Operation of sports facilities 

9312 Activities of sports clubs 

9313 Fitness facilities 

9319 Other sports activities 

9321 Activities of amusement parks and theme parks 

9329 Other amusement and recreation activities 
 

 
Results 
Of the 7 classes of the creative economy, at the level of the South-East Development Region, there is 
a growing Health class, from 552 employees in 2000 to 6,384 employees in 2018. After 2008, there 
are slight growths, some activities of the sector being less affected by the economic crisis.Analyzing 
the evolution of the number of employees in the creative sector over the 7 classes, compared to the 
total creative economy in the region (Figure 2), notable are the increases registered after 2008, with 
fluctuations in for the Media and cinema and Architecture and engineering classes.  
 

 
Fig. 2: Evolution of the number of employees at the level of the 7 classes of the creative 

economy compared to the total creative economy of the region (A. Publishing; B. Media and 
cinema; C. IT; D. Architecture and engineering; E. Education and research; F. Health; G. 

Culture and recreation) 
Data source: UB 1365 
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The analysis of the evolution of the employees at the level of the 7 classes of the creative economy 
(Figure 3) reveals positive trends with constant increases for the Health class and oscillatory trends for 
the others.  
 
Conclusion and discussion 
The results of the study showed different patterns of evolution from one sector to another, the 
parameter chosen for discrimination being relevant. At the level of 2018, the highest values being held 
by the Architecture and engineering class, with 5,344 employees and the Health class with 6,384 
employees. Also the obtained results showed the need to develop the methodology of comparative 
analysis between the systemic components of local economies (Benedetto et al., 2016; Rodella et al., 
2019; Andronache et al., 2017; Papuc et al., 2015; Pintilii et al., 2015, 2017; Gruia et al., 2019, Grecu 
et al., 2019). 
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Souhrn 
Analýza kreativních ekonomik je jednou z velkých výzev současného světa, jejich dopad na ostatní 
složky místních a regionálních ekonomických systémů je s jejich strukturálním rozvojem silnější. Cílem 
studie je analyzovat strukturální dynamiku kreativních ekonomik v jihovýchodním rozvojovém regionu 
Rumunska, pro které byla vytvořena databáze s počtem zaměstnanců, za období 2000 - 2018. 
Výsledky ukázaly významné zvýšení analyzovaných parametrů s významnými strukturálními rozdíly 
mezi jednotlivými kategoriemi. 
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Abstract 
Rural landscapes are the result of the interaction occurred over time between human activities and 
natural environment. Humanity has built constructions conceived to host farmers and biological 
productions, that have contributed to increase the level of agricultural productivity, meeting the food 
demand. This built heritage constitutes now a unique example - due to architectural and technical 
issues different from other building sectors - which plays indeed a central role in the formation of the 
rural landscape, as well as on relevant ecosystem services.  
In this paper, the interactions between historical rural buildings and the surrounding landscape have 
been examined. A specific geo-database incorporating different datasets from topographical maps, 
aerial photos and satellite images has been implemented into a GIS. This approach has enabled to 
assess land dynamics around rural buildings, in terms of land cover and landscape indexes. A case 
study in an internal mountain area of Southern Italy has been considered. Thanks to a large-scale 
detailed spatial analysis, the relationships between some rural buildings and the surrounding 
landscape have been then assessed. This methodology allowed to implement a spatial system 
finalized to support solutions useful to public decision-makers, as well as to evaluate activities of 
protection and/or valorisation of the agro-forestry landscapes. 
 
Key words: Rural built heritage; agro-forestry landscape; cartographic information; aerial photos; 
satellite images 
 
Introduction 
Agricultural activities have been the main driver for the characterization of the different historical rural 
landscapes (Agnoletti, 2012). However, the process of abandoning agricultural areas has led to a 
change from a socio-economic, ecological and landscape point of view, causing several impacts in 
Europe, with different consequences from a country to another (MacDonald et al., 2000; Picuno et al., 
2017). This process is also leading to the abandonment of farm buildings, especially those related to 
traditional agricultural activities (Cillis et al., 2020). Therefore, considering the close relationship 
between landscape and buildings, it is necessary to implement methodologies for the evaluation of 
changes in the rural landscape, which include the built agricultural heritage as well. A multidisciplinary 
approach using different types of geodata (topographic maps, aerial photos, vector data, satellite 
images, etc.) is essential for these geospatial analyses (Statuto & Picuno, 2017). In this paper, an 
open source GIS approach, integrating remote sensed and other types of geodata, has been 
proposed to assess the relationship between rural landscape and farm buildings. Using a part of one 
protected landscape located in Southern Italy as a case study, a database of the rural built heritage 
currently present there has been created, including typical surveys of landscape studies as well. 
Hence, in order to investigate the possible connections between rural landscape and buildings, 
subsequent spatial analyses on a buffer area around each building have been conducted, focusing on 
the relevant land cover changes and landscape fragmentation that occurred over 62 years, from 1955 
to 2017.  
    
Materials and methods 
The study area, which covers a total surface of 6705.8 ha, is located in the Basilicata Region 
(Southern Italy - Fig. 1). The boundaries include part of the Vulture Regional Park, an area of great 
naturalistic and cultural importance surrounding an old extinct volcano, that makes this landscape 
unique in Southern Italy. The main landmarks of this area, located in the territories of the 
municipalities of "Atella", "Rionero in Vulture" and "Melfi", are the Mount "Vulture" (1,326 metres) and 
the “Monticchio lakes”. Moreover, this is an area with a high agricultural suitability, both in terms of 
food production and rural heritage, sometimes restored for touristic purposes, for which it is therefore 
crucial to implement suitable integrated monitoring techniques useful for landscape planning. 
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Fig. 1: Location of the study area and an example of a rural building restored for touristic purposes, 

named “Masseria Giannini” 
 
The assessment has been structured in three different phases performed in a GIS environment (QGIS 
3.10). In the first step, the land cover datasets and then a database of rural building heritage has been 
elaborated. Through the high number of open data of the Basilicata region (Cillis et al., 2018), rural 
buildings have been identified. The land cover classes dataset, in vector format, have been created by 
digitizing different types of remote-sensed data included in a square buffer area that spans 25 
hectares around each rural building. For the year 1955, cartographic information and aerial photos 
have been used, for 1988 the relevant orthophotos, while for 2017 the orthophotos were integrated 
with Sentinel 2-L2A data (Statuto et al., 2019). Landscape fragmentation was calculated for each 
buffer area and for the same year using the landscape metric parameter Effective Mesh Size (Jaeger, 
2000), expressed in hectares. The lower value is constrained by the pixel size of land cover raster and 
it is achieved when the landscape is maximally subdivided; that is, when every pixel is a separate 
patch. The value is maximum when the landscape consists of a single patch. The higher the value, the 
lower the degree of fragmentation of the landscape of the analysed area (Fig. 2). The values have 
been mapped using a “moving window approach” through the FRAGSTATS software. 
 
Results and Discussion 
A preliminary analysis of the land cover data during the 62 years of analysis (Tab. 1) shows that in the 
buffer areas around the farms building, the landscape was mainly characterized by agricultural land 
(values above 70% in all the three years of analysis). Compared to other inland mountain region of the 
Mediterranean zone, in this area the decrease of agricultural land is not very evident (Picuno et al., 
2020). If the agricultural areas remained more or less constant, the built-up areas ranged from 1.35 ha 
in the year 1955 to 23.5 ha in 2017. This is mainly due to the construction of new roads and the 
increase of buildings around the main historical rural settlements (Olišarová et al, 2018). The other 
important dynamic that emerges from this analysis concerns the land cover classes related to natural 
areas. Broad-leaved forests have increased in fact by about 15 ha since the years 1955 to 2017, 
grasslands doubled (up to almost 6% of the total buffer area) due to the abandonment of some 
agricultural areas, while transitional woodland-shrubs were reduced by almost 1% of the total buffer 
area. On the other hand, broad-leaved forests increased by about 15%, in line with what happens in 
the rest of the territory (Cillis et al., 2019; Statuto et al., 2013). Hence, in general, a certain stability in 
terms of land cover in the areas around the farms may be deduced.  
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Fig. 2: Extract of the cover mapping for ground (top) and Effective Mesh Size (bottom). The numbers 

are the identifiers of the buildings described in Table 2. 
 
Tab. 1: Quantification of land cover for the three years of analysis, expressed in hectares and as a 
percentage of the total buffer area. 

 1955 1988 2017 

  ha % ha % ha % 

Built up area 1.35 0.13 23.98 2.37 23.50 2.32 

Agricultural land 799.96 79.02 738.72 72.97 748.30 73.92 

Coniferous afforestation 4.14 0.41 4.35 0.43 4.20 0.41 

Broad-leaved forests  126.39 12.48 135.23 13.36 142.23 14.05 

Chestnut forest 11.42 1.13 9.23 0.91 3.13 0.31 

River zone 1.41 0.14 1.41 0.14 1.42 0.14 

Grasslands 27.78 2.74 53.23 5.26 60.25 5.95 

Transitional woodland-shurbs 39.91 3.94 46.21 4.56 29.32 2.90 

Tot 1012.35 100 1012.35 100 1012.35 100 
 
As regards the mapping of the Effective Mesh Size, the processing was carried out by calculating for 
the three different years of analysis the mean value and the standard deviation (SD) and, finally, the 
difference between the average values between 1955-1988 and 1988-2017 for the buffer area around 
each rural building. Table 2 shows an extract of the analysis related to the maps and buildings shown 
in Figure 2. What emerges is that in the period 1955-1988 there is an overall reduction of the average 
values of the effective mesh size (expressed in hectares) in all rural buildings. On the other hand, in 
the period 1988-2017 there is an increase in the average value in all farm buildings that, from an 
ecological point of view, can be considered as a decrease of the fragmentation of the territory. Finally, 
for a general assessment, the table 2 shows that the year 1955 was the time period in which the level 
of fragmentation was lowest (demonstrating a greater homogeneity of land cover), while the year 1988 
was the most fragmented year, since it historically represented the period with the highest dynamics of 
land transformation. Fragmentation is a concept that is very much linked to biodiversity (Fahring, 
2003). Thus, this preliminary analysis can provide useful indications for subsequent surveys related to 
how biodiversity can change around rural buildings over time. 
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Tab. 2: Effective mesh size values (in hectares), expressed in terms of average and standard 
deviation, extracted by elaboration of data related to buildings shown in figure 2.  
 

 1955 1988 2017 
1955-
1988 

1988-
2017 

 Rural Building Mean SD Mean SD Mean SD   

1 2.75 0.55 2.49 0.75 2.68 0.52 -0.26 +0.19 
2 3.00 0.33 2.33 0.64 2.74 0.46 -0.68 +0.41 
3 2.73 0.57 2.59 0.56 2.64 0.58 -0.14 +0.04 
4 3.09 0.22 2.35 0.74 2.94 0.24 -0.74 +0.59 
5 2.34 0.61 1.81 0.72 2.31 0.58 -0.53 +0.50 
6 2.87 0.52 2.22 0.68 2.65 0.58 -0.65 +0.42 

 
Conclusion 
This preliminary methodology, which has been applied on a small scale in this study, may prove useful 
in identifying how the landscape around farms has been transformed. In particular, it is possible to 
identify how farms can play an important ecological role within the rural landscape by linking land use 
data, geostatistical surveys and landscape metrics. The use of a GIS tool to integrate the different 
types of geodata is fundamental, starting from the cataloguing phase of rural buildings and land cover 
data, then using them as a basis for more complex spatial analysis. In particular, the implementation 
into a GIS of both cartographic information and remote-sensed data (aerial images; satellite data; etc.) 
has enabled important advantages, since it allowed a more accurate classification of the land cover, 
thanks to the integration of multi-temporal information, as well as the merging of different techniques. 
This approach would reveal therefore an appropriate tool for possible future application in the analysis, 
planning and management of the rural landscape, since it enables to assess the role and impact of 
these farm buildings in the surrounding rural context. This methodology, being usable in other similar 
case studies, is also suitable to collect several types of data, as well as to support public decision-
makers to assess monitoring activities finalised to the protection and valorisation of high value 
landscape. 
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Souhrn 
V tomto článku byly zkoumány interakce mezi historickými zemědělskými budovami a okolní krajinou. 
Do GIS byla implementována specifická geo-databáze obsahující různé datové soubory z 
topografických map, leteckých snímků a satelitních snímků s cílem posoudit dynamiku půdy kolem 
venkovských budov z hlediska krajinného pokryvu a indexů krajiny. Případová studie se týká vnitřní 
horské oblasti jižní Itálie, v níž byly díky pordrobné rozsáhlé prostorové analýze vyhodnoceny vztahy 
mezi venkovskými budovami a okolní krajinou. Tato metodika umožnila implementaci prostorového 
systému dokončeného na podporu veřejných činitelů s rozhodováním při hodnocení činností ochrany 
a / nebo valorizace venkovské krajiny. 
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Abstract   
The water quality from rural areas, south of Targoviste city (e.g., with limited access to water sources) 
is essential to ensuring the well-living conditions for inhabitants and for sustainer the economic 
activities, including tourism. In this study, a total of 20 water wells were selected in order to provide a 
better spatial distribution across the studied area. The high concentrations of different pollutants (i.e., 
ions NO3

-, Pb2+, Crtotal, Ni2+) in the shallow groundwater, reported by authors in previous studies, are 
determined by anthropogenic and agricultural activities. The calculated water quality index (WQI) 
showed that water exhibited good (i.e., North side of the studied area) and weak quality (i.e., South 
side of the studied area) for drinking purposes. 
 
Key words: groundwater, nitrate, heavy metals, WQI, GIS 
 
Introduction  
Groundwater is an important source of freshwater that has various uses among which (i) water supply 
to households (Costache&Sencovici 2015; Diaconu et al., 2017a, b), (ii) irrigation, and (iii) support of 
economic activities including tourism (Kourgialas et al., 2018) can be mentioned. Currently, worldwide, 
tourism related activities (Silva & Mattos, 2020) represent a very dynamic economic sector, whose 
development depends among others on water resources availability and quality. In this context, a 
proper management of  surface and underground water resources is mandatory, this implying firstly a 
thorough knowledge of the current water quality status and the existing risks of contamination (Serban 
et al., 2020). 
In recent decades, water resources are subjected to continuous pressure and degradation as an effect 
of anthropogenic activities all over the world (Rzymski et al., 2017; da Silva et al., 2017; Diaconu et al., 
2019b). In rural areas, intensive agricultural activities (Sencovici and Costache, 2012; Dondajewska et 
al., 2019) lead to contamination of groundwater with agrochemicals and livestock waste (Costache et 
al., 2014; Minea et al., 2016). Agricultural intensification in the last two decades (e.g. intensive 
vegetable cropping in greenhouses and solariums), combined with the modification of the 
temperatures and precipitation regimesin the context of climate change (Balteanu et al., 2015; Popa et 
al., 2019a), causes an increase in the transport of soil pollutants in groundwater reservoirs (Dunea et 
al., 2018; 2020; Gonet et al., 2010). 
The present study aims to evaluate the quality of groundwater in the rural south area of Targoviste city 
using the Water Quality Index (WQI) (Kawo & Karuppannan 2018; Soleimani et al., 2018) to establish 
their potential for sustaining economic activities, tourism and water supply of the population. 
 
Material and methods 
The investigated area is located in the south of Targoviste City, on the territory of the rural localities 
Baleni-Racovita-Habeni-Comisani-Lazuri-Nisipuri-Ulmi, from Targoviste Piedmont Plain, having 
variable depths of hydrostatic level (1.5–13 m) in the low terraces of Ialomita River. A number of 20 
water samples were collected in polyethylene bottles (0.5 L), stored at 4 °C according to Practical  
guide  for  ground-water  sampling (Barcelona et al, 1985). The physicochemical analyzes were 
performed according to previously reported by authors (Radulescu et al. 2016, 2017, 2019; Popa et 
al., 2019b).  
The calculation of the WQI (Eq. 3) for each sample collected from the wells, required the computing of 
relative weight (wi - Eq. 1) (table 1) and quality rating scale (qi - Eq. 2). Weight 5 was assigned to NO3

-

, Fetotal, Pb2+, Ni2+ and Crtotal because they have a major effect on water quality, and 4 to pH, electrical 
conductivity (EC), and total dissolved solids (TDS). 

          (1) 
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         (2) 
 where: Ci is concentration of parameters in water sample and Si is drinking water standard 
according WHO (2017). Water quality classification ranges and types are presented in table 1. 

         (3) 
 

Tab. 1: Statistics of weight, relative weight and WHO standards for groundwater samples from the 
study area 

Parameters Min Max Average STD WHO  
standards 

(2017) 

Weight 
(wi) 

Relative 
weight 
(Wi) 

WQI – ranges and types 
of groundwater 
classification 

pH 6.53 7.23 6.91 0.19 6.5-8.5 4 0.108 
EC 647 1646 1166.9 237.05 1000  4 0.108 
TDS 306 793 553.15 115.05 600 

mg/l 
4 0.108 

NO3
- 30.3 60.4 41.72 9.02 50 mg/l 5 0.135 

Fetotal 0.14 0.79 0.3 0.14 0.3 mg/l 5 0.135 
Crtotal 0.01 0.05 0.029 0.01 0.05 

mg/l 
5 0.135 

Pb2+ 0.00016 0.06 0.023 0.02 0.01 
mg/l 

5 0.135 

Ni2+ 0.0001 0.031 0.023 0.01 0.02 
mg/l 

5 0.135 

      Ʃ=37 Ʃ=1 

< 50  Excellent water 
50-99.9 Good water 
100-199.9 Poor water 
200-299.9 Very poor 
water 
≥300 Unsuitable for 
drinking/irrigation 
purpose 
 

 
Geographical Information System capabilities including interpolation technique (Diaconu et al, 2019a; 
Secu et al., 2015) were used to model groundwater quality index and the spatial variation of 
geochemical elements NO3

-, Pb2+, Crtotal, and Ni2+ (Figure 1). 
 
Results and Discussion 
The selection of the hydrochemical parameters used in the calculation of WQI was made based on the 
statistical analysis (pH, Conductivity, TDS) and on the high average values of some compounds (NO3

-

), which also implies high carcinogenic risk (Pb2+, Crtotal, Ni2+) (Table 2). 
Based on the calculations, the analyzed area was included in 2 classes: 9 wells (45%) had WQI 
values greater than 100, which place them in the poor water category, and 11 wells (65%) had values 
below 100, which place them in the good water category. The lowest value of WQI was recorded in 
the town of Comisani (61.9), while the highest value of 157.2 in the town of Baleni. The high 
concentrations of NO3

- in the south of the analyzed region are the consequence of the intensive use of 
nitrogen fertilizers in agriculture, a fact confirmed by the poor correlation between NO3

- with Ca2+ and 
Mg2+ and the negative correlation between NO3

- and Na+, K+ (see table 2). The average distribution of 
the main anions and cations is Na+>Ca2+>Mg2+>K+and HCO3

->NO3
->Cl->SO4

2-, and the hydrochemical 
type is HCO3

-– Na+– Ca2+. 
 
In conclusion, the quality of the groundwater in the study area is strongly affected by the intense 
agricultural activities carried out especially in Baleni rural area. Given these conditions, in the south of 
the study area, in Baleni, in Nisipuri and partially in Comisani localities, which are located on the banks 
of the Ialomita River, the quality of the groundwater is poor, while in the rest of the localities (Ulmi, 
Matraca, Lazuri, Racovita, Habeni) groundwater quality is suitable for drinking purposes. 
 



  70  

 

 
Fig. 1: Spatial distribution of WQI, NO3

-, Crtotal, Pb2+,and Ni2+. 
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Tab. 2: Correlation matrix of principal parameters analized from groundwater samples 
 pH EC TDS NO3 SO4

2 Cl- HCO3
2 Mntotal Ca2+ Mg2+ Na+ K+ Fetotal Pb2+ Crtotal Ni2+ 

pH 1                

EC 
-

0.59 1               
TDS -

0.61 1 1              

NO3
- 

-
0.54 0.39 0.38 1             

SO4
2- 0.22

-
0.09

-
0.11

-
0.10 1            

Cl- 0.48
-

0.22
-

0.21
-

0.60 -0.29 1           

HCO3
2 0.98

-
0.58

-
0.61

-
0.55 0.23 0.52 1          

Mntotal

-
0.37 0.61 0.60 0.31 -0.26

-
0.29 -0.38 1         

Ca2+ 0.94
-

0.68
-

0.71
-

0.40 0.22 0.42 0.95 -0.46 1        

Mg2+ 0.86
-

0.67
-

0.70
-

0.18 0.19 0.28 0.86 -0.45 0.95 1       

Na+ 0.94
-

0.68
-

0.71
-

0.40 0.22 0.42 0.95 -0.46 1 0.95 1      

K+ 0.94
-

0.68
-

0.70
-

0.41 0.21 0.43 0.95 -0.45 1 0.95 1 1     
Fetotal -

0.61 0.76 0.78 0.69 -0.26
-

0.35 -0.62 0.43 
-

0.60
-

0.48
-

0.60
-

0.60 1    
Pb2+ -

0.34 0.36 0.37 0.39 0.25
-

0.37 -0.32 0.16 
-

0.32
-

0.28
-

0.32
-

0.32 0.35 1   
Crtotal -

0.49 0.63 0.65 0.18 -0.13
-

0.23 -0.51 0.49 
-

0.69
-

0.66
-

0.69
-

0.68 0.56 0.47 1  
Ni2+ -

0.01
-

0.08
-

0.07 0.07 0.19 0.24 0.09 -0.38 0.09 0.12 0.09 0.08 0.07 0.22 -0.16 1 
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Souhrn 
Kvalita vody ve venkovských oblastech jižně od města Targoviste (např. s omezeným přístupem k 
vodním zdrojům) je nezbytná pro zajištění dobrých životních podmínek obyvatel a pro zachování 
ekonomických činností, včetně cestovního ruchu. V této studii bylo vybráno celkem 20 studní tak, aby 
byly co nejlépe prostorově rozloženy napříč studovanou oblastí. Vysoké koncentrace různých 
znečišťujících látek (tj. iontů NO3

-, Pb2+, Crtotal, Ni2) v mělké podzemní vodě, uváděné autory v 
předchozích studiích, jsou způsobeny antropogenními a zemědělskými aktivitami. Vypočítaný index 
kvality vody (WQI) ukázal, že voda vykazovala pro účely pití dobrou (tj. v severní části studované 
oblasti) a slabou kvalitu (tj. v jižní části studované oblasti). 
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Abstract   
Stability is the foundation of the bank of water works.The slope of the slope has a major influence on 
shore stability. On the research area - sand and gravel Hulín - several types of modifications are 
proposed. Gradient slope 1: 10, incline slope 1: 5, and 1: 2. Salix fluviatilis, Salix purpurea aand Salix 
triandra (2018) is planted on the slopes. We monitor their growth and stabilization. The article 
describes the state of the shore in the selected section in 2018 and in 2019.           
 
Key words: Reservoir, slope, wasser, bank, grass  
 
Introduction 
However, the situation in the case of bank stabilization of reservoirs, or generally large bodies of water 
(including shores of seas and oceans), is remarkably different ( Water reservoir  x  River) The greatest 
problem is waving of aeolian origin – i.e., waving of the water surface caused by a movement of water 
mass due to the wind. 
The text presented focuses on the issue of bank stabilization in the case of reservoirs, using 
biotechnical stabilization as well as biological engineering. 
 
Materials and methods 
The impulse for a more intensive research interest in this issue was the request of the commercial 
sector to develop, test and implement an appropriate stabilization technique for banks of flooded 
gravel pits and sand pits, where mining has ceased but the highly unstable banks continue landsliding 

 
 

Fig. 1: Area of interest 
 
These sites are very often located within the interests of the environmental authorities, which – rightly 
– put a great emphasis on an appropriate inclusion of the anthropogenically influenced sites in the 
landscape. Technical stabilization elements are not accepted, and the recommended elements of 
biotechnical and biological bank protection do not work, or show a very low efficiency at such sites. 
 
 



  75  

 
Fig. 2: Demonstration of bank damage (M.Slezingr 2018) 

 
The new approach to bank stabilization was thus oriented differently than most of the existing ones. 
As said above, a slope of a beach type, reinforced with biological elements can resist damage to some 
extent. With the current two-meter high erosion wall at the experimental site, the slope of a beach 
type, i.e. approximately 1:10 to 15, would mean sloping in a length of 20 to 30 m. This is not possible 
in many cases. However, it is possible to design the so-called "half-dish profile" of the bank slope, 
which is based on three years of detailed monitoring at experimental sites of banks of sand pits near 
Hulín (Czech Republic) and others . 
The sloping in the form of three continual slope inclinations proved to be the best practice: 1:10, 1:5 
and 1:2. 
 
Results 
Combined with the distribution of slope inclination, it is a very good biological protection of the bank, 
preventing the formation of erosion wall. As has been found, the waves do not reach the third, i.e. the 
steepest, slope section significantly (resulting in deformation). The steepest section had an inclination 
of 1: 2 at the experimental plots. Therefore, the monitoring (of 15 years at experimental plot Brno) has 
shown that the slope inclination designed for this section is irrelevant. The calculations were based on 
the determination of the design wave height [13]  and the calculation of the potential wave reach (ČSN 
73 6814). The vegetation there has developed into a sufficiently effective breakwater. 
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Souhrn 
Základem článku je zdůraznění nutnosti řádné stabilizace břehů nádrže, obecně břehů vodního díla, 
konkrétně v našem případě zatopené pískovny. Mnohdy nemůžeme využít technické stabilizace, 
musíme se proto zaměřit na takové břehové úpravy, které vznik rozsáhlého poškození co nejlépe 
eliminují. V daném případě se jedná především o úpravu sklonu svahu tvořícího  břeh a výsadbu 
stabilizačních porostů. 
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Abstract  
By increasing the occurrence of drought and higher temperatures in intensively used agricultural areas 
increases the risk of wind erosion. Effective protection against wind erosion can be provided by 
windbreaks, especially during the period when the soil is not protected by the vegetation cover of 
cultivated crops. The aim was to assess the impact of newly designed windbreaks on the risks of wind 
erosion in the territory of Sudoměřice. The proposed elements were designed in accordance with the 
areas designed to implement soil protection measures, according to the municipal plan. A new 
extension of the Atlas DMT program to assess the risk of wind erosion was used for the evaluation. 
The assessment was based on the determination of the allowable lengths of the land, taking into 
account the prevailing wind directions in spring and autumn. The assessment also included modeling 
the protective effect of the proposed windbreaks. The assessed elements appropriately distribute 
erosion-evaluated areas with a high level of erosion vulnerability, reduce their size and assist in the 
creation of green infrastructure that can mitigate the negative impacts of climate change. New 
plantings can have a positive effect on the development of recreational and tourist use of the area. 
 
Key words: climate change, agricultural land, erosion control measures, green infrastructure 
 
Introduction 
Wind erosion (eolic) is a result of the mechanic activity of wind, which disrupts the soil surface, 
loosens and removes the soil particles and deposits them in other locations. This event occurs when 
the wind strength exceeds the threshold value of soil resistance to erosion (Pasák et al., 1984). In 
intensively managed agricultural land, the surface covered by protective vegetation is gradually 
reduced, creating conditions for occurrence of accelerated erosion (Holý, 1994, Basaran et al. 2017). 
In the conditions of the Czech Republic, for a certain period, the processes of wind erosion had not 
attracted particular attention. Wind erosion was perceived as a marginal process compared to water 
erosion, which affects more than 50 % of agricultural land. The surface of the land at risk of wind 
erosion was estimated at 10–15 % (Švehlík, 2002). 
The process of wind erosion is a result of an entire complex of interactions including the wind speed, 
precipitation, surface roughness, soil texture and aggregation, agricultural activities, vegetation cover, 
and land block size (Janeček et al., 2012). 
These areas have always been susceptible to wind erosion, whether due to climatic and soil factors or 
to anthropogenic influences - in particular through intensive management and large arable land 
(Doležal et al. 2017). 
The windbreak effect on decreasing the wind speed has been reported in the range of 20–35-fold 
windbreak height on the leeward side depending on its optical porosity (Heisler and DeWalle, 1988, 
Abel et al., 1997, Venézia, 2001, Vigiak et al., 2003, Brandle et al., 2004, Janeček et al., 2012).  
 
Material and methods 
Model locality Sudoměřice 
The cadastral area of Sudoměřice is located in the district of Hodonín. In the southwest the village is 
adjacent to the Slovak Republic. The area of the interest is located between the climatic areas T2 
(south-eastern part of the territory) and T4 (north-eastern part of the territory). According to the 
taxonomic classification soils system of the Czech Republic (TKSP) in the area of interest  there are 
modal chernozones dominate in the western part, there are also supplement by Phaeozems and 
gleyic Fluvisols in the floodplain of the Morava River. In the sloping eastern part of the cadastre 
dominated leached pelic Cambisols (geoportál.cenia.cz). The northeastern part of the village is a 
mainly flat character. 
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Fig. 1: Localization of the area of interest with marked proposals for planting greenery 
 
The proposals for planting greenery under are named "Díly" and "Padělky". The propasals are shown 
in Fig. 1. The maps of areas potentially threatened by wind erosion based on soil-climatic factors 
(Doležal et al. 2017), data on the frequency of occurrence of erosion hazardous winds from the Czech 
Hydrometeorological Institute (CHMI) for the spring and autumn period were used. 
 
To determine the potential risk of wind erosion, we used pedological-climatic factors. We used 
data on the soil type vulnerability to wind erosion, short-term drought risk, and risk of occurrence of 
erosion-producing winds (Podhrázská et al., 2016, Doležal et al., 2017). Then we determined the area 
of arable land at potential risk. 
Information about the prevailing wind orientation was essential for the analysis. These data were 
obtained from the Czech Hydrometeorological Institute (station Strážnice). Based on them, we 
identified two prevailing wind orientations: spring season (sector 22,5°) and autumn season (sector 
180° - south). 
In the next step of the evaluation, erosion-rated areas (hereinafter referred to as “EHP”) were created 
in the area of interest. The existence of wind barriers (eg protective forest belt, windbreak, alley, bank 
vegetation, etc.) was decisive for determining the EHP border. Two EHPs were created in the area of 
interest. For the established EHP, a representative category (representation of the predominant 
vulnerability category) of vulnerability to wind erosion has been identified. The vulnerability category is 
decisive for determining the tolerated plot length Tab. 1. 

Tab. 1: Tolerated land lengths according to the degree of vulnerability of the soil to wind erosion 

Risk category Tolerated length of land [m] 

1 – 4 < 850 

5 < 600 

6 < 350 
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Three approaches to protective zone establishment were used for the comparison. The first approach 
utilized the methodology of Podhrázská et al. (2008), defining the protective zone for windbreaks 
(protective wood belts) as a fixed value of 300 m for the protective zone on the leeward side and 100 
m on the windward side. These values were based on evaluation of windbreaks with optimal spatial 
and species distribution, with average height of 15 m. This approach thus did not make use the 
obtained windbreak parameters (optical porosity and windbreak height). 
 
Tab. 2: Establishment of protective zones according to the methodology of Podhrázská 2008 

Barrier type Leeward side [m] Windward side [m] 

PWB 300 100 

Other LVE   150 50 

 
To model the protective zones for individual elements, we used the software Atkas DMT. Based on the 
input wind orientation and protective zone length, the script created the actual protective zone. 

 

Fig. 2: Assessment of exceeding of the tolerated length of land with consideration of assessed wind 
barriers (protective zone determination) - autumn season 

Results and Discussion 
The output of the analysis of the potential risk of wind erosion is Tab. 3. This table shows the 
percentage of individual vulnerability categories to the total arable land in the area concerned. From 
Tab. 3 can be seen that 47.4% of arable land falls into the second most vulnerable category (severely 
endangered soils). 5.5% of arable land is in the most endangered category (most endangered land). 
According to the analysis of the existence of wind barriers in the area of interest, it was found that 
there are no forest protection zones in the area. Four windbreaks, three bank stands and an alley 
were identified as other wind barriers. These barriers do not form a complete system and only 
minimally protect potentially endangered areas. 
Based on the tolerated length of the plot, the “real” threat of the plot was determined. EHP 1 is 
included in category 5 (severely endangered soils) and EHP 2 is included in category 6 (most 
endangered soils). For both EHP (both spring and autumn) the tolerated lengths of the land were 
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exceeded and were therefore assessed as endangered, see Fig. 2 (autumn period). Taking into 
account the level of potential risk, it can be stated that the area of interest is not sufficiently protected 
against the risk of wind erosion. 
 
Tab. 3: Showing the potential representation of individual vulnerability categories for the cadastral 
district Sudoměřice 

Risk category Percentage representation 

bez ohrožení (1) 24,7% 

půdy náchylné (2) 20,4% 

půdy mírně ohrožené (3) 1,9% 

půdy ohrožené (4) 0,2% 

půdy silně ohrožené (5) 47,4% 

půdy nejohroženější (6) 5,5% 

Tab. 4: Overview table of defined protection areas for assessed wind barriers 

Assessed wind barriers 
Protected area - spring 
season [ha] 

Protected area - Autumn 
season [ha] 

Díly 7,38 14,35 

Padělky 11,93 25,91 
 
Conclusion 
It has been found that the proposed “Díly” windbreak lies in the territory where the most endangered 
soils are located. Another proposed windbreak "Padělky" leads through a soil block, on which there 
are highly endangered soils. The proposed elements were located in keeping with the areas given for 
erosion control measures, according to land-use plan. The proposed elements suitably divide soil 
blocks with a high risk of wind erosion. They reduce their size and are of ecological importance. The 
protective effect of the proposed windbreaks is another possible change in the protected areas of 
agricultural land (considering fully closed windbreaks). The evaluation found that the implementation 
of the proposed windbreaks “Díly” and “Padělky” in the considered erosion-hazardous wind in autumn 
and the considered tolerated length of the plot can be EHP2 considered not to be at risk. 
For the protection to the wider area in spring and autumn, it would be appropriate to continue in 
planting of windbreaks suitably complemented already assessed elements. 
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Souhrn 
Navrhované prvky vhodně rozdělují půdní bloky s vysokou ohrožeností větrnou erozí. Zmenšují jejich 
velikost a mají zásadní ekologický význam. Pro ochránění širšího území v jarním a podzimním období 
by bylo velice vhodné pokračovat v další realizaci výsadby větrolamů, která by vhodně doplňovala již 
hodnocené prvky. Další případná výsadba nových prvků (nejenom větrolamů) napomůže ke zmírnění 
rizika větrné eroze v zájmovém území a podpoří proces rozvoje zelené infrastruktury. Pozitivní vliv 
výsadby nových prvků, lze vidět i v oblasti rekreačního využití a posílení ekosystémových služeb. 
Jelikož v zájmovém území se nachází řada turistických a cykloturistických tras, podél kterých lze 
případnou výsadbu realizovat.           
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Abstract  
Mazowiecki Landscape Park plays a significant role as one of protected natural areas covering a part 
of Warsaw and its surrounding municipalities. The park is available for visitors, enabling them various 
outdoor activities including cycling. The main aim of the research, based on literature review and 
observations conducted in 2019, was to identify the main characteristics of seven educational paths in 
the park in the context of their availability for cyclists. The research covered comparative analyses of 
their selected features including: access by public and private transport, connections to other 
educational paths, shape and length of educational paths, cycling time, preferred age of users, 
seasonal availability, and thematic mobile applications for cyclists and sightseers. The availability of 
most educational paths for cyclists was evaluated as middle and high, mainly due to easy access by 
public and private transport, different path lengths and passage times, low difficulty and low level of 
physical skills required from users. 
 
Key words: landscape park, protected area, education, recreation, cycling 
 
Introduction 
A landscape park is one of the forms of nature protection in Poland under the Nature Conservation Act 
of 2004. It "covers an area protected due to its natural, historical and cultural values as well as 
landscape values in order to preserve and popularise them in conditions of sustainable development" 
(USTAWA z dnia 16 kwietnia 2004 r., 2004). Besides the main task of nature protection, landscape 
parks play an important social role by encouraging the pursuit of various outdoor activities by different 
types of users. Especially tourism and recreation among nature help to improve the psychophysical 
health of city dwellers (Suchocka, Kimic, Błaszczyk, Kołodyńska 2019). Landscape parks, located 
within cities or in their vicinity, are very attractive recreation areas for both residents and tourists. 
However, an excessive number of visitors may become a threat, especially if the recreational 
infrastructure in the forest is insufficient or improperly arranged. It may lead to undesirable social 
behaviours, e.g. increased penetration of the areas excluded from use and, in consequence, decrease 
the biodiversity and even damage the environment (Suchocka, Kimic 2019). For these reasons, it is 
necessary to regulate and direct the tourist and recreational movement in a way that reconciles the 
social functions of forests with the need to protect them. One of the most popular solutions is to set out 
educational paths, which are important elements supporting the development of tourism in forests 
(Janeczko 2010; Pigan 2012). 
Mazowiecki Landscape Park is located in Mazovian Voivodeship, Poland. It covers two border districts 
of Warsaw (the capital city): Wawer and Wesoła, and nine municipalities: Józefów, Otwock, 
Wiązowna, Karczew, Celestynów, Kołbiel, Osieck, Sobienie Jeziory and Pilawa. It was established in 
1986 under the Nature Conservation Act to save valuable forest complexes – an important element of 
the environmental and biological structure of the Warsaw agglomeration. The park covers an area of 
23,710 hectares in total, including 15,710 hectares located within the park, and 8,000 hectares of the 
buffer zone. The example of Mazowiecki Landscape Park shows that tourist and recreational interest 
in its area has increased in the recent years, especially in terms of walking and cycling (van der Stoep, 
Duniavy 1992; Gołos, Janeczko 2002; Janeczko, Woźnicka, Tomusiak, Dawidziuk, Kargul-Plewa, 
Janeczko 2017). Visitors generally accept the way the forest is managed and developed, including the 
arrangement of various leisure places (Vander Stoep, Duniavy 1992; Janeczko, Woźnicka, Tomusiak, 
Dawidziuk, Kargul-Plewa, Janeczko 2017). In this case, not only an attractive educational programme 
of paths, but also their adaptation for different forms of recreation (Janeczko, Woźnicka, Tomusiak, 
Dawidziuk, Kargul-Plewa, Janeczko 2017; Janeczko, Wójcik, Kędziora, Janeczko, Woźnicka 2019), 
including the use of innovative technologies (Kimic K. 2019) such as mobile applications (Kimic, 
Maksymiuk, Suchocka 2019) may be a favourable factor. 
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Material and methods 
Mazowiecki Landscape Park plays a meaningful role as a natural area available for visitors, allowing 
them to pursue various outdoor activities, including cycling. To achieve these goals, nine educational 
paths combining educational and recreational functions have been marked out in the park (Ścieżki 
dydaktyczne – MPK 2016). The main purpose of the research, based on literature and Internet 
sources as well as observations conducted in 2019, was to select educational paths available for 
cyclists and identify their main characteristics. With reference to that aspect, the following features of 
selected educational paths were compared: 
- access to the educational path by public transport: train (taking into account the proximity from the 

train station), as well as private transport: private local bus lines and/or car (taking into account the 
location of a car park near the educational path), as well as existing connections with other 
educational paths within Mazowiecki Landscape Park; 

- shape - line (with start and end located at different points) or loop (with possible return to the starting 
point); 

- length; 
- cycling time, including time needed to visit educational stops; 
- preferred age of users - including the lower age limit; 
- availability depending on the season of the year - including year-round or seasonal availability of 

educational paths; 
- thematic mobile applications improving access and supporting cycling. 
 
Results 
There are nine educational paths in the Mazowiecki Landscape Park, but only seven of them are for 
walking as well as cycling. These paths were subject to further detailed analysis. The main 
characteristic features of these paths affecting their evaluation in the context of availability for cyclists 
are presented in Table 1. 
All educational paths for cyclists in Mazowiecki Landscape Park can be easily reached by public 
transport, namely by local train. Starting points of five paths are located near one, and two other paths 
near two railway stations. Access to one of seven paths is also possible from two other train stations, 
located about 2.5 and 4 km away. It may be evaluated, on the one hand, as limited availability of 
educational paths, but, on the other, as an idea to extend the sightseeing experience. The starting 
point of one path is also located next to a stop of a private bus line. Five educational paths are located 
close to a car park, which allows access by private transport. However, four of these paths have a 
linear form and their end points are located in different places than the starting points. The need to 
return to the car park may unfortunately limit the availability of these paths. Each of the seven paths 
for cyclists is also linked to other paths in Mazowiecki Landscape Park, and in a different way – two 
paths are connected with two, and four are connected with three other paths. It shows high availability 
of Mazowiecki Landscape Park area for cycling, which allows visitors to choose from more paths and 
sightseeing areas. 
A comparative analysis of the educational paths made it possible to determine that within the park 
their length is considerably diversified and it covers the lengths between 3 and 23.6 km. Four paths 
have an average length between 10 and 14.3 km, two paths are short and their length is 3.0 and 3.6 
km, while one path is very long, covering a length of 23.6 km in length. Such diversity of educational 
paths’ length may be their advantage, providing cyclists with more opportunities to choose the one 
which is more suitable to their cycling skills, strength, endurance and time they have to spend in the 
park. At the same time, six of seven paths available for cycling have different numbers of educational 
stops, with a total of 69. Thus, the average of stops is over 11 per path. Both the length of the path 
and the number of educational stops have an impact on the cycling time. The time required to cover 
the distance of educational paths varies from 40 minutes for the shortest one to 4 hours for the longest 
one. Furthermore, the above-mentioned six paths with educational stops require more time to cover, 
which equals about 1 hour on average per each path. 
Only three out of seven educational paths are available throughout the year, while the remaining four 
are open for visitors only during selected seasons – from late spring to autumn. This diversity is 
conditioned by the course of each educational path through a specific type of plant communities that 
may be inaccessible during winter. 
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Tab. 1: The characteristics of educational paths available for cycling in Mazowiecki Landscape Park 
(MLP) 

 
 
 
All educational paths available for cyclists in Mazowiecki Landscape Park also include some 
restrictions in terms of the age of their potential users. One path (the shortest one) is available without 
any age limits. The remaining six paths are dedicated to children older than 11 years. The decision to 
set off on the path should, however, depend on individual predispositions of each person, and in the 
case of children, on the decision of their guardians. 
Unfortunately, it was also determined that none of the educational paths available to cyclists had a 
thematic mobile application. It may be considered a disadvantage, especially in the context of the 
increasing number of mobile device users and their will to have permanent access to the Internet 
(Suchocka, Kimic, Błaszczyk, Kołodyńska 2019). (Only one educational path in Mazowiecki 
Landscape Park has a thematic mobile application, but due to its unavailability for cyclists it was 
excluded from the analysis.) 
 
Conclusions 
Taking into account the need to protect the natural values of landscape parks, while ensuring the 
different types of activity resulted from users’ increasing expectations, it is important to broaden the 
recreational programme of educational paths, including their availability for cyclists. Most of the 
educational paths (seven out of nine) in Mazowiecki Landscape Park are suitable for cycling – their 
availability for cyclists was assessed as medium or high. The only disadvantage was the absence of 
digital infrastructure, the development of which might increase the availability and attractiveness of 
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educational paths for cyclists. At the same time, the recognized features associated with the diversity 
of access options as well as the variety of path lengths and a high number of educational stops 
indicate well-thought-out arrangement of cycling infrastructure in the park. High availability of 
educational paths for cycling is a factor which may encourage the visitors to spend more time outdoors 
and increase their physical activity in natural surroundings. It is a result of conscious management of 
the park focused on maintaining its natural values while promoting environmental education and 
recreation.  
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Souhrn 
Přírodní park Mazowiecki hraje významnou roli jako jedna z chráněných přírodních oblastí 
pokrývajících část Varšavy a okolních obcí. Přírodní park je přístupný návštěvníkům a umožňuje jim 
různé outdoorové aktivity včetně cyklistiky. Hlavním cílem výzkumu bylo na základě literární rešerše a 
pozorování provedených v roce 2019 identifikovat hlavní charakteristiky sedmi naučných stezek v 
parku v souvislosti s jejich dostupností pro cyklisty. Výzkum zahrnoval srovnávací analýzy jejich 
vybraných vlastností včetně: přístupu veřejnou a soukromou dopravou, napojení na jiné vzdělávací 
stezky, tvaru a délky naučných stezek, časů průjezdů na kole, upřednostňovanou věkovou kategorii 
uživatelů, sezónní dostupnost a tematické mobilní aplikace pro cyklisty a pozorovatele. Dostupnost 
většiny naučných stezek pro cyklisty byla hodnocena jako střední a vysoká, zejména z důvodu 
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snadného přístupu veřejnou a soukromou dopravou, různým délkám a časům průjezdů, nízké 
obtížnosti a nízké úrovni fyzických dovedností uživatelů potřebných pro absolvování stezky. 
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Abstract 
The paper deals with the topic of the natural bathing areas from the point of view of law. It 
characterises the issues of determining natural bathing areas, their definition, and their distribution. It 
describes individual types of bathing areas, their characteristics, observation of the water quality and 
the possibilities of operating of aquaparks. Bathing can be considered one of the important kinds of 
outdoor recreation, which is very popular in the Czech Republic. 
 
Key words: Bathing area, surface water, recreation, water quality 
 
Introduction  
Outdoor bathing practised in the open air represents an integral part of recreation, the author thus 
deems appropriate to characterise legal regulation of the outdoor bathing, individual bathing areas and 
the control of the bathing water quality. Outdoor bathing is considered an integral part of the outdoor 
recreation in the Czech Republic. Surface waters have been used as outdoor swimming pools or 
aquaparks throughout the history. As many types of waters are regulated by different legal regulation, 
it is proper to describe how the individual types are defined. Nevertheless, recreational usage of the 
waters does not have to mean only bathing or swimming. These waters can be used to doing other 
recreational water sports. The Czech legislation does not contain the definition of bathing, the author, 
however, does not consider the fact problematic. The opinion of the European Commission presented 
by the methodology draft at the end of 2014 can be regarded as an attempt to legally define bathing 
(Pitchers, 2017): „Bathing is represented by human activities of voluntary entering into the water for 
recreational activities and water sports requiring diving into the water. These activities are connected 
with swimming, bathing paddling in the water, canoeing, water skiing, or surfing, meaning all activities 
requiring physical contact with bathing water.“1 Many recreational activities allied with water can thus 
also be defined as bathing. 
 
Defining bathing areas. 
Bathing waters are by the Water Act (Act No. 254/2001 Coll., as amended) defined in the art. 34. 
Bathing areas according to the Act are natural pools contained in a list of these pools, surface waters 
used for bathing, and other surface waters where a larger number of people can be expected to bathe. 
 
Natural pool is defined in the art. 6 of the Public Health Protection Act as one of the following. It is 
either a construction for bathing, or a tank for bathing, where bathing water keeps changing by a 
tributary and an outlet of drinking water or a permanent tributary of chemically unmodified water, or the 
construction for bathing with the natural water cleaning, or the surface water where a bathing service 
is offered by an operator. They can be pools, rivers, reservoirs, former gravel sand extraction areas, 
artificial reservoirs without water adapting. The condition is the ensuring of an operator. 
 
Surface waters used for bathing are important bathing areas without an operator, which are used for 
bathing by a considerable amount of people. 
 
Simply speaking, bathing waters can be divided into waters with or without an operator. However, they 
can be categorized into purely natural pools, pools with paved bottom or bank, natural biotopes etc. 
The important criteria is also the number of people bathing. The definition of „larger amount of people“ 
represents a transposition of an Europen Union directive.2 It is characterised by the population density, 
infrastructure, local importance of a bathing area, and measures supporting bathing.3 
 
Individual bathing areas with an operator vary regarding the sanitary facilities. There are both fully 
equipped aquaparks (parking lot, toilets, refreshments, trash cans) or minimally equipped ones.  

                                                 
1
 Pumann, P. a kol.: Vodní rekreace – koupání v přírodních koupalištích a dalších povrchových vodách. In: Acta 

hygienica, epidemiologica et microbiologica. 1/2015. Státní zdravotní ústav. Praha. 2015. 
2
 Directive 2006/7/EC of the European Parliament and of the Council of 15 February 2006 concerning the 

management of bathing water quality and repealing Directive 76/160/EEC. 
3
 Krýsová, Z. Komentář k zákonu č. 258/2000 Sb., o ochraně veřejného zdraví. Zdroj: ASPI. Ke dni 15. 4. 2020. 
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The above-mentioned bathing areas are listed as observed areas by the Regulation no. 159/2003 
Coll. on Determining Bathing Waters Used for Bathing, as amended. The water quality control is 
regulated by another piece of legislation. 
The Ministry4 of Health cooperating with the Ministry of Environmnet and the Ministry of Agriculture 
makes a list every year stating: 

a) natural pools of surface water where a bathing service is offered by an operator, surface 
waters used for bathing, and other surface waters where a larger number of people can be 
expected to bathe;  

b) natural pools of local importance where a bathing service is offered by an operator, or used for 
bathing; 

c) bathing season.5 
The list of bathing areas is divided into two parts – the first one states important natural pools with an 
operator and bathing areas without an operator, the second part states natural pools of local 
importance. The areas listed in the first part are included into an annual report for the European 
Commission. For these areas, it is also necessary to create a bathing water profile and regularly 
analyse it, and to place information panels beside the water.6 
 
The methodology recommendation of the main public health officer on listing areas into the „List of 
natural pools“ was issued in April 2016. The recommendation defines four main criteria, which should 
be evaluated while creating the list. They are:  

• recreational usage of the area 
• suitability of the area for water recreation 
• characteristics of the „relevant“ area 
• collision with another usage of the area. 

 
The issue of the recreational usage is concerned with possible types of usage: 

• bathing and swimming 
• other recreational activities requiring diving into the water such as windsurfing, water skiing, 

stand-up paddleboarding or diving, 
• recreational activities with less physical contact with water (e.g. boat riding) and not requiring 

diving into the water, and the fall into the water is less probable. 
It is also necessary to survey an expected number of bathing people and people doing other activities 
in the evaluated area. 
 
The suitability of an area for water recreation is evaluated with regard to water quality in the area and 
to the existence of infrastructure. Under art. 3 of the Regulation no. 238/2011 Coll. (on Stating the 
Sanitary Requirements for aquaparks, saunas, and hygienic limits of sand in outdoor sandboxes, as 
amended), an aquapark has to have easily accessible toilets. Trash cans has to be placed throughout 
the whole area of the aquapark so that the trash can be easily disposed of.  
 
The characteristics of the „relevant“ area are evaluated with regard to the population density, 
accessibility form the inhabited areas, and from hotels and other tourist accomodations. It is 
appropriate to evaluate also a distance form other existing bathing waters nearby. 
 
Another evaluated criteria is the collision with another usage of the area. It is posssible that the 
evaluated area has been used for other purposes, which can collide with the possibility to properly use 
the area for bathing. It is thus necessary to always assess the collision and the possibility of combing 
all possible activities in the area. Namely, it may be pisciculture, fishing rights, mining, protected zones 
around water sources, and ownership issues in the area.   
 
It is necessary to point out that bathing is possible in other areas than designated outdoor natural 
pools. Such areas can be called other water areas suitable for bathing. This is called a general 

                                                 
4
 Art. 6g of the Public Health Protection Act, as amended. 

5
 Bathing season of individual natural pools is usually the period between the 30th May and 1st September, or 

the period during which a larger number of people can be expected to bathe. 
6
 Pumann, P., Kothan, F.: Koupací oblasti ČR a problémy s jejich vymezováním. In: Kosour D. et al (eds.). Vodní 

nádrže 2015: 6.–7. října 2015, Brno, Česká republika. Brno: Povodí Moravy, s.p., 2015. s. 117. 
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usage of water.7 However, water quality with regard to a water recreation and bathing is not monitored 
by anybody, bathing people do it at their own risk. 
 
Ensuring an operation and water quality 
The recreation requires also to ensure a surroundings quality, hygiene, and appropriate services. The 
legislation regulates some duties of aquapark operators which must be fulfilled during a bathing 
season. During the season, cleaning of all area, including places for relaxation and sunbathing, must 
be done every day. At least once a day, trash cans must be emptied.8 Places for relaxation must be 
kept clean. 
   
Public health protection is one of the priorities of the observance of water quality and quality of the 
surroundings of bathing areas. The public is entitled to information on the condition and quality of 
water in the areas. Regular monitoring of water quality9 and its results are periodically published at 
public places near a monitored bathing area and on the internet. Lists of bathing waters are also 
accessible on the internet. The duty to monitor water quality belongs to a relevant regional health 
station.  
Administrators of catchment areas cooperating with the Ministry of Environment, the Ministry of 
Health, water administrating bodies and relevant regional health stations make and update bathing 
waters profiles. A bathing water profile is a summary of data on surface waters stated by the 
Regulation no. 155/2011 Coll., on surface waters profiles used for bathing. These data can be e.g. a 
description of physical water characteristics, determination and assessment of causes of pollution etc. 
 
When surface waters do not longer meet the requirements for bathing water quality, a water 
administrating body imposes suitable measures to remedy the defective condition. 
 
Conclusion  
The possibility to use surface waters for bathing is an integral part of the recreational usage of nature. 
Given the fact natural sources cannot be used without limits, it is necessary to regulate an outdoor 
recreation and usage of surface waters for bathing. As is clear from mentioned above, legal regulation 
of usage of bathing waters includes a definition of monitored areas designated for bathing, ensuring 
operation of aquaparks, and observance of water quality. Lists of bathing areas are published on the 
internet. Bathing water quality control is concerned with a protection of health as one of the human 
rights.10 Legal regulation of the problematics is, in the opinion of the author, sufficient and is suitable 
for practice.  
 
Souhrn  
Příspěvek se věnuje problematice přírodních koupališť z pohledu práva. Charakterizuje otázky 
vymezení koupacích oblastí, definice a rozdělení. Zapracovává jednotlivé typy koupacích oblastí, 
jejich charakteristiku, sledování kvality vod a možnost provozování koupališť. Koupání lze považovat 
za jeden z velmi důležitých forem rekreace ve volné přírodě, která je v České republice velmi 
oblíbená.     
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 Art. 6 of the Water Act, no. 254/2001 Coll., as amended. 

8
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9
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10
 Art. 31 Bill of Rights. 
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Abstract  
The study aimed at improvement of spatial planning for agricultural and recreational use in a 
headwater catchment by a complex quantitative assessment of risks of flash flooding, muddy floods 
and soil erosion caused by extreme rainfall. The research on and the design of protection measures 
were realized in the cadastre of the village situated on the border to Moravia in Slovakia. Generally 
accepted quantitative methods for risk mitigation were selected, which are simple enough, but are 
yielding reliable predictions. A set of flood detention storages, infiltration trenches and agrotechnical 
measures on the arable land were proposed for the reduction of the extreme runoff and erosion. The 
effectiveness of the proposed measures showed that we were able to reduce the amount of soil 
erosion to permissible values. The results were integrated into an erosion and flood protection scheme 
which will be the bases of spatial planning on a local scale for sustainable agriculture and will enable 
recreational use of the riverine areas and of the hilly landscape. 
 
Key words: erosion, flash-floods, revitalization, recreation, landuse 
 
Introduction 
The landscape is an open system driven by interactions between natural and anthropogenic elements. 
Their long-term impact is responsible for the current form and status of the landscape. Integrated 
landscape management enables to implement particular solutions to mitigate the effects of threats to 
the ecological stability of the environment, to preserve and support the diversity of ecosystems, to 
improve ecologically less stable parts of the landscape and their spatial spread, as well as the 
possibility to maintain the cultural heritage of the landscape (Výleta et al., 2019). Proper management 
of the landscape in the Myjava region with flysch geological structures is especially important to serve 
spatial planning aiming at mitigation of problems caused by extreme runoff and erosion (Hlavčová et 
al., 2019; Rattayová et al., 2019). This paper summarises the results achieved in support of such 
management through a complex of specific studies proposal of erosion control, flood protection, and 
eco-stabilization measures in the cadastral area of the village of Vrbovce situated in western Slovakia, 
on the edge of the flysch zone of the White Carpathians. It is shown how can the ecological stability 
and recreational potential of the area be improved, when generally accepted robust quantitative 
methods for risk mitigation (which are simple enough, but are yielding reliable predictions) are 
integrated into a complex of mitigation measures.  
 
Material and methods 
For spatial erosion risk mitigation, the Universal Soil Loss Equation (USLE) was used to estimate soil 
loss with an emphasis on sheet and rill erosion, without taking into account the sediment transport and 
deposition: 
 

E = R . K . LS . C . P    (1) 
 

where E is the mean annual soil loss [t ha-1 year-1]; K is the soil erodibility factor [t ha-1 year-1 on one 
unit of R]; R is the rainfall erosivity factor [MJ ha-1 cm h-1]; LS is the topographical factor [-]; C is the 
vegetation cover factor [-]; and P is the erosion control measure factor [-]. The R factor represents the 
long-term value of rain erosivity every year. The LS factor is a representation of the spatial variability 
of soil erosion caused by the topography. The USLE2D methodology was applied to calculate the LS 
topographical factor. For the mitigation of flooding, we used the well-established CN method 
(Rattayová et al., 2019) and the Wetspa distributed rainfall-runoff model (Rončák et al., 2018) for the 
estimation of the direct runoff volume and its changes for the current and alternative land uses. The 
design peak flows were calculated for the return periods of 5, 10, 20, 50 and 100 years based on rain 
intensities estimated by the simple scaling (Kohnová et al., 2018). 
For flood protection of the urbanised areas and proposal of room for river type river restoration, we 
created a 2D hydrodynamic model of the Teplica river, using the Mike 21 package, which is an 
industry-standard software package. It was used to assess the flow capacity of the main channel and 
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the tributary channels of Teplica river, the carrying capacities of the bridge structures during extreme 
floods, and flood attenuation potential of inundation areas.  
The flood attenuation potential a proposal for several small water reservoirs (SWR) in the cadastre of 
Vrbovce was as a flood detention reservoir was assessed. First changes in the retention capacity of 
an existing small water reservoir were assessed. Detailed bathymetry of the reservoir was conducted 
using an acoustic Doppler current profiler. The results allowed to reassess the lifetime of this and 
similar structures. Next, the possibility of strengthening the reservoir’s role in flood protection was also 
investigated. A control flood wave with a return period of 100 years was estimated by rainfall-runoff 
modelling and used by reservoir routing for optimising its operating rules for a set of scenarios of the 
pre-flood water level (Valent et al., 2019).  
 
Results and discussion 
The erosion and direct runoff calculations were performed for present and alternative land-uses 
including the evaluation of a set of measures, i.e., flood detention polders, infiltration trenches and 
agrotechnical measures on the arable land for the reduction of the extreme runoff and accelerated soil 
erosion (Hlavčová et al., 2017; Výleta et al., 2017). In each creek, we propped a small reservoir 
(polder), the function of which is to accumulate water in a flooded state in the creek temporarily. A 
drainage ditch was designed for parts of the arable land, especially the land most endangered by 
accelerated soil erosion (Figure 1). 
 

 
Fig. 1: Measures on the agricultural land (Rattayová et al., 2019) 

 
Ichthyological and dendrological research was implemented in riverine areas and, using 2D 
hydrodynamical modelling, we submitted a proposal for the revitalization of the inundation zone of 
Teplica river and devised new areas suitable for housing (Figure 2).  
To estimate the sedimentation of the Vrbovce SWR, the ultrasonic ADCP was used as the reference 
method. Sedimentation was compared to a geodetic survey conducted in 2008, and the mean annual 
sedimentation rates were estimated. The total and of the mean annual sedimentation rate of the 
Vrbovce SWR were 334 m3 and 41.7 m3/year, respectively. When considering the reservoir’s capacity 
of 18,051 m3, only 2.3% of that capacity would be lost in 10 years. The main reason for this is the way 
in which the land use was restructured after the economic changes in 1989. Only 17% of the 
reservoir’s watershed was used since then for agricultural production. The extension of meadows and 
forested areas increased evapotranspiration, decreased runoff and erosion (e.g. Hrvoľ et al., 2009). 
Modelling the transformation of a 100-year flood wave through the reservoir showed that even a small 
decrease in the initial water level elevation could significantly reduce the peak flow. This fact favours 
extending its p function (fishery) to flood protection. Based on these locations of five such reservoirs 
on the tributaries were proposed and their joint effect for mitigating flood risk evaluated (Figure 2).  
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Fig. 2: Proposal for an increase of space for inundation and housing  

 
The degree of ecological stability of a cultural landscape cannot be understood only as a weighted 
average of the ecological stability levels of individual parts, but this degree also depends on their 
arrangement and on the purposeful spatial distribution (Výleta et al., 2019). Therefore, in order to 
maintain high and lasting productivity and ecological stability of the landscape, it was finally necessary 
to isolate the individual ecologically labile parts of the country from a system of stable and stabilizing 
ecosystems and to give preference into management methods that respect the natural conditions, 
requirements of the inhabitants and maintain the typical landscape character (Figure 3). In addition to 
the growth of the proportion of grasslands, the proportion of forested areas also need to be extended. 
Both measures would strengthen the resilience of the catchments to drought risk (Střelcová et al., 
2013). 
 
Conclusion 
Methods for the evaluation of the landscape-ecological stability and improvement of landscape 
management in a cadastral area of the village of Vrbovce were presented. Extreme runoff – erosion - 
transport processes for present and alternative land use were assessed, and the effects of the design 
practical management measures on agricultural land for the mitigation of drought, flooding and erosion 
risks for actual and changed land use conditions were simulated. Proposals for the mitigation of the 
particular risks were integrated into an eco-stabilisation system which will be the bases of spatial 
planning on a local scale in the future. It can also serve the assessment of ecosystem services for the 
Vrbovce village. Both conceptual documents will be further developed through consultations with the 
local stakeholders, and by using their knowledge about the particular threats and protection measures 
(Korbeľová and Kohnová, 2017). So a sustainable solution for integrating agricultural and recreational 
use of the hilly landscape may be achieved.  
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 Fig. 3: Managerial and eco-stabilization measures (Výleta et al., 2019) 
 
References 
Hlavčová, K., Studvová, Z., Kohnová, S., Szolgay, J. (2017). Estimating effectiveness of crop 
management for reduction of soil erosion and runoff. IOP Conference Series: Earth and Environmental 
Science. Vol. 92, 5 p. 
Hlavčová, K., Danáčová, M., Kohnová, S., Szolgay, J., Valent, P., Výleta, R. (2019). Estimating the 
effectiveness of crop management on reducing flood risk and sediment transport on hilly agricultural 
land – A Myjava case study, Slovakia. In Catena. Vol. 172, (2019), pp. 678-690.  
Hrvoľ, J., Horecká, V., Škvarenina, J., Střelcová, K., Škvareninová, J. (2009). Long-term results of 
evaporation rate in xerothermic Oak altitudinal vegetation stage in Southern Slovakia. Biologia, 64(3), 
pp. 605-609. 
Kohnová, S., Vasilaki, M., Hanel, M., Szolgay, J., Hlavčová, K., Loukas, A., Földes, G. (2018). 
Detection of future changes in trends and scaling exponents in extreme short-term rainfall at selected 
stations in Slovakia. Contributions to Geophysics and Geodesy. Vol. 48, no. 3, pp. 207-230. 
Korbeľová, L., Kohnová, S. (2017). Methods for Improvement of the Ecosystem Services of Soil by 
Sustainable Land Management in the Myjava River Basin, Slovak Journal of Civil Engineering, 25(1), 
pp. 29–36.  
Rattayová, V., Hlavčová, K., Labat, M., Kohnová, S. (2019). Comparison of the curve number method 
(SCS-CN) modifications and the application of measures for soil erosion reduction and flood protection 
in small ungauged catchment in the White Carpathian mountains in Slovakia. WMESS 2019, Bristol : 
IOP Publishing, 10 p.  
Rončák, P., Lisovszki, E., Szolgay, J., Hlavčová, K., Kohnová, S., Csoma, R., Poórová, J. (2017). The 
potential for land use change to reduce flood risk in mid-sized catchments in the Myjava region of 
Slovakia. Contributions to Geophysics and Geodesy. Vol. 47, no. 2, pp. 95-112. 
Střelcová, K., Kurjak, D., Leštianska, A., Kovalčíková, D., Ditmarová, Ľ., Škvarenina, J., Ahmed, Y. A. 
R. (2013). Differences in transpiration of Norway spruce drought stressed trees and trees well 
supplied with water. Biologia, 68(6), pp. 1118-1122. 
Valent, P., Výleta, R., Danáčová, M. (2019). A Joint Sedimentation-Flood Retention Assessment of a 
Small Water Reservoir in Slovakia: A New Hope for Old Reservoirs? Geosciences. Vol. 9, iss. 4, 
online, 20 p. 
Výleta, R., Valent, P., Németová, Z., Hlavčová, K. (2019). An assessment of changes in ecological 
stability and landscape management practices over the last centuries: a case study from Vrbovce, 
Slovakia. In 4th WMCAUS 2019  proceedings, Bristol: IOP Publishing, online, 9 p. 
Výleta, R., Danáčová, M., Škrinár, A., Fencík, R., Hlavčová, K. (2017). Monitoring and Assessment of 
Water Retention Measures in Agricultural Land. IOP Conference Series: Earth and Environmental 
Science. Vol. 95, 10 p. 



  94  

Acknowledgement 
The research was funded by the Slovak Research and Development Agency grants APVV-15-0497, 
APVV-15-0425; and INTERREG SK-CZ 304021C996 project.  
 
Souhrn 
Cílem studie byly návrhy na zlepšení územního plánování se zaměřením na zemědělsky a rekreačně 
využívané území v povodí pomocí komplexního kvantitativního hodnocení rizika sucha, přívalových 
povodní a eroze půdy. Výzkum a návrh ochranných opatření se realizoval v katastru obce Vrbovce, 
která se nachází na Slovensko - Moravské hranici. Použité byly obecně využívané techniky a zažité 
postupy ke zmírnění zmíněných rizik. Navržena byla soustava retenčních nádrží, infiltračních příkopů, 
agrotechnických opatření a doporučení na zvětšení travních ploch i opětovné zalesňování na orné 
půdě. Dalším opatřením byla revitalizace toku Teplice v katastru obce. Návrhy na zmírnění 
konkrétních rizik byly zapracovány do stavu ekologické stability území, což bude základem územního 
plánování obce. Rovněž může sloužit i na hodnocení ekosystémových služeb pro obec Vrbovce. Oba 
koncepční dokumenty se budou dále rozvíjet prostřednictvím konzultací s místními zúčastněnými 
stranami s využitím jejich znalostí o konkrétních hrozbách a ochranných opatřeních. Takto lze 
dosáhnout udržitelného řešení integrace zemědělství a rekreačního využívání kopcovité krajiny. 
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Abstract 
In the last years, geotourism is conceptually developed in urban areas, although the use of 
geodiversity and related features in cities for tourist and educational purposes is much older. The term 
“urban geotourism” is defined as tourism based on the places within the city boundary (both in the 
form of built heritage and rock outcrops) that is related to geological concepts and features. As the first 
step for the development of urban geotourism it is necessary to identify and inventory the geotourist 
resources, which should take into account both natural (geological, geomorphological, hydrological or 
palaeontological, and ecological aspects related to geodiversity), and cultural aspects related to 
geodiversity (e.g. monuments, building stone, geo-toponyms, anthropogenic landforms). Based on the 
inventory, sites suitable for geotourist activities are chosen. These include 1) protected geosites and 
sites included in the national database of geological localities, 2) other natural sites (not included in 
the previous point), especially small outcrops or hydrological features, 3) geocultural sites and objects 
(e.g. anthropogenic landforms, archaeological sites with a strong link to geodiversity, buildings where 
the local material is used). The contribution presents examples of the possible use of the geotourist 
resources in Brno (Czech Republic). 
 
Key words: geoheritage, cultural heritage, geoeducation, geocultural sites, geoarchaeological sites, 
anthropogenic landforms 
 
Introduction 
Geotourism is defined as a form of nature tourism that focuses on landscape and geology, but also on 
the biotic and cultural features that are linked to the abiotic nature (Dowling 2013). Originally, 
geotourism was focused mainly on the natural or rural areas, but in the last years, it is conceptually 
being developed also in urban areas, although the use of geology, geomorphology and related 
features (e.g. building stones or anthropogenic landforms) within urban areas for tourist and 
educational purposes is much older (Robinson 1982, Bennett et al. eds. 1996).  
The term “urban geotourism” is relatively new (Del Lama 2015, Kubalíková et al. 2017, Pica et al. 
2017) and can be defined as “tourism of visitable places anywhere in the city boundary (be they in the 
form of built heritage or of rock outcrops) that is related to geological concepts and features” (Del 
Lama 2015). 
This contribution briefly presents the types of geotourist resources in urban areas and gives several 
examples of geotourist sites and activities in Brno (Czech Republic). 
 
Methods 
To develop urban geotourism it is necessary to identify and inventory the resources. According to the 
present holistic concept of geotourism (Dowling 2013), the inventory of geotourism resources should 
take into account: 1) natural features – geological, geomorphological, hydrological or palaeontological, 
and 2) cultural aspects related to geodiversity and geoheritage, e.g., building stone or toponyms linked 
to the geodiversity. Special attention should be paid to the anthropogenic landforms because they are 
very common in the urban areas, they possess a high geotourist potential and they are interesting 
from nature conservation point of view (Petersen 2002; Kubalíková et al. 2019). It is obvious that all 
these resources cannot be practically used for geotourism purposes; tourist use is generally made 
through the exploitation of particular sites of geotourist interest. Based on Kubalíková et al. (2020), 
these can be divided into several groups: 1) protected geosites and sites included in the national 
database of geological localities (Czech Geological Survey 2020), 2) other natural sites (not included 
in the previous point), especially small outcrops or hydrological features, 3) geocultural sites and 
objects (e.g. anthropogenic landforms, geoarchaeological sites, buildings where the local material is 
used). These sites can then represent a basis for the geotourist offer. 
 
Study area 
Brno is the second largest city in the Czech Republic (approx. 380 000 inhabitants). It lies on the 
contact of the two different geological units: Bohemian Massif and Carpathian Foredeep. The geology 
of the relatively small area of the city is quite complex and varied: Neoproterozoic Brno Massif 
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(metabasalts, diorites and granodiorites), Paleozoic cover (Devonian clastic sediments and 
limestones), Mesozoic limestones of Jurassic age and Cenozoic sediments (Neogene sands, gravels, 
calcareous clays, Quaternary loess, fluvial sediments and anthropogenic deposits) are represented 
here (Müller and Novák 2000). High lithological diversity is reflected in the morphological, soil and 
hydrological diversity (geomorphodiversity, pedodiversity, hydrodiversity) which has influenced the 
urban development and which has left an indelible imprint on the identity of the city, e.g. iconic 
decoration and building stone (Figure 1), landforms that contribute to the typical panorama or shape of 
the city. 

 
Fig. 1: Red conglomerate from Červený kopec and white Crinoidea limestone from Stránská skála: the 

colour of two iconic materials for Brno’s Medieval architecture match with colours of the city. Photo: 
Lucie Kubalíková 

 
Examples of geotourist sites 
In the first category (protected geosites and sites included in the national database of geological 
localities), the best examples of geotourist sites usually overlap with legally protected areas: Hády 
(National Natural Reserve, several Natural Reservations and Monuments), Stránská skála (National 
Natural Monument), Červený kopec (National Natural Monument). Significant landscape elements (the 
lowest category of general nature protection) can be included too, e.g. Petrov, Žlutý kopec, Sandpit in 
Černovice. The sites in the Database of the Czech Geological Survey (2020) possess geotourist 
potential as well, although, in many cases, there is a need for interpretation (e.g. Špilberk, Žabovřesky 
quarry). Some examples are presented in Figure 2. 

 
Fig. 2: Significant landscape elements can represent an important geotourist resource: Žlutý kopec 

(Devonian conglomerates), Petrov (metabasalt outcrops). Photo: Lucie Kubalíková 
 
The second group (other natural sites) covers a wide spectrum of sites. They can be small outcrops 
that have a good location, but lower scientific value, or the water elements such as springs or 
catchments (including the accompanying landforms such as meanders or gravel terraces). As the soils 
are considered an important part of geodiversity, the soil profiles should be included as well. A specific 
sub-group is represented by temporary exposures uncovered when digging the base for large 
buildings or when building underground constructions. These can serve as an important resource of 
scientific information and if documented well, it can become a basis for geotourist and geoeducational 
activities even if the profile itself does not exist anymore. Some examples are presented in Figure 3. 
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Fig. 3: Studánka spring represents a hydrological feature just in the city centre. Temporary exposures 
near Švédské šance (in 2009) discovered Crinoidea limestone overlaid by Neogene sediments. Photo: 

Lucie Kubalíková, Karel Kirchner. 
 
The third group is represented by geocultural sites and objects. These can be old quarries with a 
strong link to the built heritage or with an important socio-economic issue. As an example, the so-
called emergency colonies can be presented: during the 1920s, several old disused quarries or 
sandpits or claypits were inhabited by workers who built emergency houses there (e.g. Písečník, 
Černovičky – old sandpits, Stone colony at Červený kopec – disused conglomerate quarry). Built 
heritage (monuments, buildings, statues) can be also included into geocultural objects, e.g. Obelisque 
in Denisovy Sady Park (Figure 4), which is rather perceived as a cultural monument, is built of coral 
“marble” that was quarried on Šumbera near Hády (Mrázek 1993). The fossils of corals and other 
Devonian fauna can be observed here. Proper anthropogenic landforms (e.g. road cuttings, ramparts 
or heaps) can be included into the group of geocultural sites and objects too. For example, on 
Holedná Hill, the fieldwork and LiDAR data analysis enabled to discover several elongated structures. 
They were interpreted as anthropogenic and radiocarbon dating confirmed the Bronze Age. The 
objects are considered to be a remains of Bronze Age fortification or a group of sacral objects and 
thanks to the close relationship between the geomorphology and archaeology, the site can be used for 
geotourist purposes as well. 

 
Fig. 4: Obelisque at Denisovy sady Park with fossils. Photo: Lucie Kubalíková 

 
Examples of geotourist activities 
The existence of the sites of geotourist interest automatically doesn’t imply that they are going to be 
used for geotourist and geoeducational activities. Ideally, urban geotourism development needs to be 
driven by a multidisciplinary team that closely cooperates with local stakeholders. In this case, 
stakeholders are represented by Tourist Information Centre, Municipal Office of Brno and Agency for 
Nature Conservation.  
Together with TIC, a geopath through city centre was proposed (Figure 5). It connects two significant 
sites of geotourist interest and icons of the city: Petrov and Špilberk. The stops include natural 
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outcrops, buildings with local material and viewpoints. In an accompanying leaflet, visitors can find 
information about geological and geomorphological phenomena related to the cultural and historical 
issues of the city. The geopath is designed to cover several types of geotourist resources (both natural 
and cultural issues, both geosites, other sites and geocultural sites and objects).  
Other activity is represented by guided walks for the public (planned two times per year). Based on the 
demand from professional tourist guides, a certified commented walk was arranged (Figure 5), with 
the aim of enriching the information about traditional objects of tourist interest (e.g. Petrov Cathedral, 
Obelisque, Parnas Fountain). Generally, this is one of the goals of the project “Geodiversity within 
urban areas” – providing additional information about geodiversity of the well-known places (e.g. 
cultural monuments) or point on the sites or features in the city which are important from the 
geodiversity point of view, but which are not known to the public (e.g. outcrops of metabasalts - the 
oldest rocks in Brno – in fact, the oldest feature in Brno). 

 
Fig. 5: The leaflet accompanying Geopath through Brno City Centre; guided walk for professional 

tourist guides had an aim to enrich information about traditional tourist sites. 
 
Conclusion 
Urban geotourism has many advantages both for society and geodiversity. It is not seasonal, it doesn’t 
require special equipment, it is accessible for a high number of people (both visitors and locals), it 
diversifies the offer of tourism in cities with surprising elements and it offers an alternative to the 
traditional tourist sites. The conceptual development of urban geotourism which is focused on 
identifying geotourist resources and creating specific geoeducational and geotourist products can 
significantly contribute to a better understanding of geodiversity’s functions in urban areas and thus 
may help the acceptation of conservation measures and sustainable management proposals applied 
to different sites. 
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Souhrn 
Příspěvek stručně přibližuje problematiku městského geoturismu a zaměřuje se na identifikaci zdrojů 
pro geoturismus. Na základě klasifikace geoturistických lokalit jsou uvedeny dílčí příklady z Brna, 
doplněné o geoturistické a geovzdělávací aktivity. V závěru jsou shrnuty výhody městského 
geoturismu a nastíněn jeho význam pro ochranu neživé přírody a udržitelný management cenných 
lokalit. 
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Abstract 
Area of Dolní Morava (east Sudeten Mts.) is a rapidly developing recreation center whose increasing 
number of visitors has the high potential influencing the adjacent natural conservational targets in the 
national nature reserve and special area of conservation (SAC, Natura2000) Králický Sněžník. This 
study presents the results of a comprehensive visitor analysis carried out in 2016. New attitudes and 
tools were applied to manage and regulate the number of visitors in the area of interest as the analysis 
outcome. The aim was both to minimize the negative impacts of tourism on the valuable natural area 
and to preserve as well as to support impressions of visitors of the area at the same time. The study 
established essentials of good practice in assessing the potential impact of tourism development plans 
on areas of high conservation importance. 
 
Key words: recreation, visitors, conservation, protected area 
 
Introduction 
Protected areas are world widely under growing pressure of attendance (National Park Service, 2017; 
Balmford et al., 2015; Coldwell, 2017, Zahradník et al., 2018), which is reflected in the consequent 
negative impacts on the natural environment (Švajda et al., 2015; Cinderella et al., 2016). Attendance 
has been perceived for many years as a factor requiring systematic monitoring and analysis also in 
the Czech Republic. Therefor the Nature Conservation Agency of the Czech Republic (AOPK) funded 
for the first time in 2014 a project for the long-term census of visitors in selected protected areas 
(Zahradník, Banaš, 2016; Zahradník et al., 2017). 
Current attitude of Czech nature conservation in relation to attendance of protected areas and tourism 
is still quite imbalance and shows certain unsystematic nature. However, individual examples of good 
practice of using visitor data in decision-making and assessing the benefits and negative 
environmental impacts of tourism development plans are increasing gradually (Banaš et Zahradník, 
2012, Zahradník et al., 2012). As an example of these practices can be considered the requirement of 
the Protected Landscape Area Administration Jeseníky to prepare a study and analysis about the 
impact of the Dolní Morava recreational centre on the Králický Sněžník National Nature Reserve 
(NNR). The PLA Administration condition with this requirement its possible approval statement for the 
proposed capacity increase of the Sněžník cableway. The aim of the study consists in mapping of the 
current tourist burden in the area and evaluation of the bearing capacity of the proposed extension of 
the cableway’s opening season and subsequent proposal of specific measures and tools which would 
be used to regulate attendance in the Dolní Morava recreational area and the related Králický Sněžník 
NNR. The purpose of the proposed measures was effort to minimize the negative impacts of tourism 
on the valuable natural environment on the one hand and to preserve, eventually to support, the 
experiences of visitors in the area on the other hand. The project (study) was particularly focused on 
the problem with attendance increase in the area of Slaměnka, Slamník and related parts of the 
National Nature Reserve, affected by (possibly extended) operation of the Sněžník cableway. 
 
Materials and methods 
Methodology of attendance study was based on the following approaches: 
1.) Analysis of the current burden of the territory - included automatic census of visitors at four 
selected points for approximately half a year supplemented by short-term physical census of (all) 
visitors and questioning (sample) visitors at key tourist points in the territory. A model of attendance - 
burden of the Dolní Morava recreation centre’s surroundings with tourism was subsequently 
elaborated on base of these surveys. 
2.) Analysis of conservation limits of recreational use of the territory - determination of specific places 
around the Dolní Morava recreation centre with high status of sensitivity or vulnerability to intensive 
tourism. 
3.) Proposal of specific measures and tools for regulation of attendance at conservation-sensitive 
localities - proposal of technical measures, administrative measures and suitable tools for working with 



  101  

visitors used to regulate attendance in conservation-sensitive localities in the area around Dolní 
Morava recreation centre. 
4.) Preparation of specific outputs for work with visitors of the territory - creation of a leaflet draft for 
visitors where summer tourist signposted trails in the area, attractions of the Dolní Morava recreation 
centre and information on valuable parts of the territory were listed. 
 
Results 
Five main tourist destinations based on processing of collected data of physical census and 
questioning at the cottage Slaměnka and at the top of Králický Sněžník were defined. These tourist 
destinations were used by visitors who entered territory from the Dolní Morava, especially by using 
cable car Sněžník. The cable car provides better attainability of higher parts of the Králický Sněžník 
massif to visitors. In terms of nature conservation interests two destinations from five defined ones can 
be considered as unproblematic - the Slaměnka cottage and the Rock trail (singletrack), which is 
located completely outside the Králický Sněžník National Nature Reserve. On the other hand, another 
two destinations - the peaks of Sušina and Králický Sněžník are located within the NNR same as the 
fifth destination represented by Cycle Route 6267, although its part only cross the NNR. Thus, there is 
a potential space for conflict of interest between tourism and nature conservation. Slamník peak which 
is located close to the upper station of the Sněžník cableway is a specific spot of interest due to its 
location - the peak itself lies outside the Králický Sněžník NNR, however,  there is a non-signposted 
trail starting at the Slamník peak, which can be considered as a potential stepping stone  for one of the 
most valuable parts of the NNR (see Figure 1). 

 
Fig. 6: Situational map of NNR Králický Sněžník territory 

 
The vast proportion of visitors (77% in total) who used the Sněžník cableway to enter the territory 
prefer the destinations located outside the Králický Sněžník National Nature Reserve. Problematic or 
potentially problematic destinations within the NNR were preferred by 23% of cableway users. See 
figure 2 below. 
Furthermore, data collected by automatic monitoring with field sensors and data provided by the 
investor (year-round number of transported persons by the Sněžník cableway) were analysed. The 
interpolation calculation from these data determined the absolute number of visitors of the above-
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mentioned tourist destinations under the current limited regime of the Sněžník cableway. Afterward, 
the number of visitors affected by proposed capacity increase of cableway into year-round operation 
regime was estimated (see Figure 3). According to its capacity increase, the Sněžník cableway would 
have potential to rose the availability of sensitive parts of the Králický Sněžník NNR for 14,907 people 
in total, which is an increase of 4,590 people compared to the original number connected with limited 
regime of the cableway. 

 
Fig. 7: Intended destination of the trip of questioned visitors around the cottage Slaměnka, who used 

the cableway from Dolní Morava to access this location. 
 

Locality Slaměnka Slamník 

Sušina, 
Králický 
Sněžník 

Skalní 
trail 

Cyklostezka 
6267 

Relative frequency of use 75% 9% 13% 2% 1% 

Numbers of visitors per 
year during limited regime 
of the cableway Sněžník 49 080 5 890 5 081 1 309 654 

Numbers of visitors per 
year during whole year 
regime of the cableway 
Sněžník 59 782 7 174 6 936 1 594 797 

Fig. 8: Overview through the utilization of the trails in the NNR by visitors who accessed the territory 
by the Sněžník cableway from Dolní Morava - columns with destinations located inside the Králický 

Sněžník NNR or representing the enter point to the NNR are darkened. 
 
Subsequently, the territory of the Králický Sněžník NNR and the part of its protection zone underwent 
spatial analysis in terms of the limits of tourism development - the occurrence of valuable parts of the 
territory in terms of nature conservation which are vulnerable to tourism. Four categories of 
conservation areas (tourism development limits) were used: 1-valuable forest and wetland habitats, 2-
habitats above the tree line, 3-area of calm for larger animals and 4-habitats of other valuable plant 
and animal species, especially of invertebrates. Considering mentioned categories, a basic analysis of 
recreational use limits of the territory was prepared. It consisted in the determination of the total area 
inside the NNR, where at least one limit of tourism development is present. Using GIS programme the 
spatial analysis revealed that all conservation valuable segments which are vulnerable to tourism 
(categories 1-4) within the overlaps occupy a total area of 743.77 ha of the NNR, which is equal to 
43.54% of the NNR territory. Simply said it can be state that approximately 43% of the Králický 
Sněžník NNR territory is covered with areas vulnerable to tourism and unsuitable for further possible 
development of tourist activities such as building new routes or larger buildings, significant increase in 
tourist burden, etc. 
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The next step in research was to carry out a cumulative analysis of the development of tourism limits, 
whereby the “layering” or overlapping of the development of tourism limits (ie protection of valuable 
and tourism-vulnerable segments of the territory) in specific parts of the NNR is used. Taking 
mentioned four categories of tourism development limits which has been defined in relation to nature 
conservation into account, specific sites in the NNR territory could theoretically show zero or one-
stage (zone 1) to four-stage (zone 4) concentration limits (see Figure 4). 

 
Fig. 9: Detail of the spatial localization of sites with different accumulation of tourism development 

limits related with nature conservation in the area of Sněžník cableway, cottage Slaměnka and 
adjacent part of NNR Králický Sněžník. 

 
Results of cumulative analysis of the tourism development limits in relation to the existence and 
possible further development of the recreational centre Dolní Morava reveals the following main 
findings. The area northeast to southeast of the top of Slamník and further across the hillsides of 
Podbělka and Sušina belong to one of the most valuable sites. Highly vulnerable areas of zone 2 and 
partially zone 3, where further development of tourism is inappropriate are located there. Another site 
vulnerable to tourism development where it is not recommended to build a new tourist infrastructure is 
the area of marble quarry and its surroundings which lies northerly of the recreation centre. The sites 
outside the Králický Sněžník NNR in the area of the existing recreational centre Dolní Morava and in 
its immediate surroundings are considered as an optimal territory for the potential development of 
recreational activities with minimal collision with the interests of nature protection. For recreational 
purpose it is possible to use the existing hiking trails, winter cross-country trails and cycle paths that 
cross through the National Nature Reserve. 
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Management recommendations following the results of the study 
Considering the results above (defining the main tourist destinations in the territory, predicting the 
attendance increase due to capacity changes of the Sněžník cableway and spatial determination of 
the vulnerability zones), 15 specific measures and tools were proposed in this study. They should 
regulate the number of visitors and help minimize the impact of tourism on the subjects of nature 
conservation occurred inside of the NNR in relation to the recreational centre Dolní Morava. Among 
the measures was also a recommendation to maintain an automatic monitoring system on the main 
tourist corridors connecting the recreational centre with the Králický Sněžník National Nature Reserve 
and on the sites of conflict between tourism and nature conservation and it should be used to verify 
the validity of the prediction of attendance growth in the territory. In order to ensure the 
recommendations made, it was recommended to permit year-round daily opening season of the 
Sněžník cableway. 
 
Current situation in the territory 
The PLA Administration Jeseníky issued in 2016 a positive opinion in case of the capacity increase of 
the Sněžník cableway under condition of the implementation of measures defined in the study by the 
investor to regulate the attendance pressure in the territory. Two census sensors are still active 
nowadays in the area. The first one measures the intensity of attendance at the non-signposted  
hunting trail leading from the top of Slamník to the Králický Sněžník NNR and the second one is 
located at the main ridge hiking trail linking Dolní Morava centre with the main attraction of the area - 
Králický Sněžník and which leads along the Mokrý hřbet. Data from both sensors currently contain a 
4-year time series data which confirms that the key localities in the Králický Sněžník NNR do not show 
a trend of increasing attendance beyond the expected level. 
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Souhrn  
V roce 2016 byla zpracována návštěvnická studie pro oblast rekreačního areálu Dolní Morava a 
navazující národní přírodní rezervace (NPR) Králický Sněžník. Studie sloužila jako odborný podklad 
pro vydání závazného stanoviska orgánu ochrany přírody k vlivu záměru zkapacitnění lanové dráhy 
Sněžník. V rámci studie byl realizován průzkum preferencí návštěvníků, krátkodobé automatické 
měření návštěvnosti na reprezentativních turistických i neznačených trasách a spočítán 
předpokládaný nárůst návštěvnosti po zkapacitnění lanové dráhy Sněžník. Na základě těchto 
výsledků a analýzy limitů rekreačního využití území bylo definováno 15 opatření, při jejichž realizaci 
lze záměr rozšíření provozu lanovky akceptovat. Na základě výsledků automatického kontrolního 
sčítání návštěvnosti v území lze po čtyřech letech konstatovat, že realizací záměru nedošlo 
k významnému navýšení návštěvnosti v NPR Králický Sněžník. 
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Abstract  
The article presents the prospects for the development of tourism and recreation in non-urbanized 
areas in Poland resulting from the analysis of the documents that define the framework of spatial 
development of the country. These perspectives take into account the general development trends of 
European tourism and the directions of its development specified in national planning documents. The 
analysis of these documents makes it possible to conclude that non-urbanised areas in Poland are 
characterised by a high tourist potential, which creates a wide range of leisure and recreation 
opportunities. Tourism is important for multifunctional, sustainable development of rural areas. At the 
same time, non-urbanised areas are crucial for the development of the whole tourism sector in Poland. 
 
Key words: rural areas, tourist attractions, spatial planning, perspectives for tourism  
 
Introduction 
Non-urbanised areas, in general, can be defined as areas located outside city limits.These are rural 
areas.In Poland, according to the National Official Register of Territorial Division of the Country, rural 
areas are considered to be rural municipalities and rural parts of urban-rural municipalities. For the 
purposes of the Rural Development Programme for the years 2014-2020, rural areas are considered 
to be towns within the administrative boundaries of rural communes, urban-rural communes, excluding 
towns with more than 20,000 inhabitants, and urban communes, excluding towns with more than 
5,000 inhabitants. Rural areas in Poland constitute 93.1% of the country's area. These areas are 
inhabited by 15.1 million people, which constitutes 39.2% of the total population (RDP). This means 
that their importance, from the economic, social and environmental point of view, is enormous. The 
Polish countryside is characterised by a variety of natural, cultural and landscape values, which 
determine the development of tourism. Nearly 33% of the area of rural regions are protected areas 
with different protection regimes. They include both national parks and other forms of nature 
protection, i.e. nature reserves, landscape parks, protected landscape areas, Natura 2000 areas, 
nature and landscape complexes and others. These areas are therefore an important base for the 
development of tourism and recreation. Tourism is an opportunity for rural areas, where the phasing 
out of agriculture is observed. The development of tourism and recreation, as well as any other form of 
human activity, has a spatial dimension, boils down to conducting a specific spatial policy, the general 
principles of which are regulated in Poland by the Act of 27 March 2003 on spatial planning and 
management (DZ.U. of 2012, item 647, as amended). Spatial planning is hierarchical. It concerns at 
least three levels of integration of social phenomena - city (municipality), region (province) and 
country. At present, planning also covers transnational areas, which is expressed in cooperation, for 
example, within European regions. The aim of the article is to determine the directions of development 
of tourism in non-urbanized areas in Poland, resulting from the analysis of international findings and 
documents of national character. 
  
Material and methods 
The basic source of information on formal and legal conditions for the development of tourism in the 
European Union were the information portals of the European Commission (www.ec.europa.eu), the 
Council of Europe (www.coe.int) and the database of legal acts of the European Union (http://eur-
lex.europa.eu-lex.europa.eu). Among the COM and JOIN documents collected in the database, those 
concerning policy and legislation in the areas of the region, local development and tourism were 
analysed. The documents containing general references to tourism development are: Communication 
from the European Commission "A renewed EU Tourism Policy: Towards a stronger partnership for 
European Tourism". (COM/2006/0134 final), Communication from the European Commission: Agenda 
for a sustainable and competitive European tourism (COM/2007/0621 final), Communication from the 
Commission to the European Parliament, the Council, the European Economic and Social Committee 
and the Committee of the Regions: Europe, the world's No 1 tourist destination - a new political 
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framework for tourism in Europe (COM/2010/0352 final). In the context of European spatial policy, 
documents on the development of cross-border tourism occupy an important place. Examples of such 
arrangements include the Convention on the Protection of the Alps (adopted in Salzburg in 1991), the 
Framework Convention for the Protection and Sustainable Development of the Carpathian Mountains 
(drawn up in Kiev on 22.05.2003) and the Protocol on Sustainable Tourism (drawn up in Bratislava on 
27.05.2011), and the Communication from the European Commission to the European Parliament, the 
Council, the European Economic and Social Committee and the Committee of the Regions - A 
European Strategy for Greater Growth and Jobs in Coastal and Maritime Tourism (COM/2014/086 
final), 
In Poland, the main source of information on opportunities for tourism development in non-urbanized 
areas was the database of the Ministry of Funds and Regional Policy (MFiPR), the Ministry of 
Agriculture and Rural Development (MRiRW), the Ministry of Development (MR) and the Internet 
Legal Acts System, run by the Chancellery of the Polish Parliament (http://isap.sejm.gov.pl). Among 
the binding long-term strategic documents, references to the tourist use of non-urbanised areas 
appear in the Concept of National Spatial Development Policy, Long-term Development Strategy 
Poland 2030, Third Wave of Modernity (DSRK), Strategy for Responsible Development, National 
Strategy for Regional Development 2010-2020: Regions, Cities, Rural Areas (KSRRR), as well as in 
the Sustainable Rural, Agricultural and Fisheries Development Strategy 2030 and the Tourism 
Development Programme until 2020. 
 
Results 
Planning documents at the European Union level underline the fact that tourism is increasingly a 
global phenomenon. More than other forms of economic activity it can develop in harmony with the 
needs of the environment and society (Agenda 2007). Sustainable tourism plays an important role in 
preserving and enhancing cultural and natural heritage (Communication 2006). Therefore, the Agenda 
(2007) includes proposals to achieve competitive and sustainable tourism, such as, inter alia, setting 
and respecting restrictions on the degree of tourism development and the number of incoming tourists 
in relation to the determination of the capacity of individual places and areas to absorb a certain 
volume of tourism. The Communication (2010) states that the competitiveness of tourism is closely 
linked to the preservation of the principles of sustainable development, as the quality of tourist facilities 
is highly dependent on their natural and cultural environment. Sustainability is seen as a driving force 
for improving the quality of the tourism offer of individual European regions. The sustainability of 
tourism, particularly cross-border tourism, requires the stimulation and coordination of measures taken 
jointly by the parties concerned (Alpine Convention). These actions should result in an increased 
contribution of tourism to the protection and promotion of cultural heritage, sustainable agriculture, 
forestry, transport and tourism infrastructure, as well as the development of high quality standards for 
sustainable tourism (Carpathian Convention). 
 Tourism in Europe has been facing many challenges in recent times. For example, the 
documents 'Renewed EU Tourism Policy' and the Communication (2010) draw attention to the fact 
that, in tourism, both the number of travellers aged over 50 and the number of tourists with reduced 
mobility are increasing. Both of these phenomena are correlated with changes in the demographic 
structure of Europe. The challenge for tour operators is also to change the climate conditions in 
Europe, which can cause major changes in travel patterns and influence the choice of destinations. 
The effects of climate change are exacerbating pressure on densely populated and unspoiled areas 
and may cause a change in the geographical and seasonal distribution of tourism (Communication 
2014). The challenge for tourism is to stimulate competitiveness but also to prevent demand volatility. 
Most of the potential social and economic benefits of developing tourism in many European countries 
are concentrated in the summer months. Seasonality is therefore becoming a challenge for operators 
in the tourism industry. Health tourism and tourism related to cultural and natural heritage are 
expected to grow most significantly in the near future. The development of tourism and recreation is in 
line with all six main objectives of Poland's spatial development policy, as defined in the Concept of 
National Spatial Development. Tourism is to develop in the perspective of the coming years, inter alia, 
through the implementation of joint, partnership projects in border areas in the field of environmental 
protection and cultural initiatives and improvement of transport accessibility (including the 
development of ports and waterways). Its development is also to be supported by greater care for 
cultural heritage objects and the legacy of the former inhabitants of Polish lands, as well as support for 
multifunctional development of rural areas and promotion of territorial specialisation development. 
According to the Long-term Strategy, Poland will intensively develop ecological tourism, leading to the 
increase of attractiveness of Polish rural areas. In turn, in the Strategy for Responsible Development 
to 2020 (with a perspective to 2030), tourism appears to be an important element for "foreign 
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expansion". Moreover, it is emphasized here that for the development of the tourism economy sector 
in Poland it will be important to use the tourism potential of rural areas as an opportunity to fully 
include these areas in the development processes taking place in the country, ensuring that rural 
areas provide public and market goods while maintaining unique natural, landscape and cultural 
values for future generations. The document notes that, in the long term, reforms in virtually every 
area of social life, including leisure, recreation, etc., will be necessary as a result of the change in the 
age structure of the population. This means 'improving accessibility to services', i.e. applying technical 
and spatial solutions, in line with universal design principles, ensuring full accessibility of public spaces 
(including means of transport) to the needs of people with reduced mobility or mobility. Poland has 
significant development potential in the field of medical tourism. Medical tourism goes far beyond the 
services offered by Polish spas. Relaxation tourism (wellness) and health tourism are also gaining in 
popularity. Poland's tourism potential is based on extensive forest complexes, alongside mountains 
and the Baltic coast, with a rich and diverse cultural heritage (Programme for the Development of 
Tourism by 2020). In the National Strategy for Regional Development 2010-2020: regions, cities, rural 
areas". (KSRR) notes that, in comparison with other European countries, Polish regions are 
characterised by a large share of areas with high natural values, which on the one hand limit 
investment opportunities and on the other hand may prove to be an extremely attractive factor 
influencing the development of tourism and the quality of life of the inhabitants. Appropriately planned 
and implemented activities aimed at tourism development are conducive to protection of natural and 
cultural heritage and cultivation of  local and regional traditions. 
The main trends in the development of tourism in Poland have been defined in the Tourism 
Development Programme until 2020. These include:  

• undertaking by society more and more frequent but shorter tourist trips; 

• increasing preferences to travel in close proximity to home, within the country; 

• change in tourists' expectations - more and more visitors expect services tailored to their 
individual needs, providing a more authentic experience; 

• growing interest in pro-healthy forms of spending free time, which indicates the possibility of 
developing active tourism. 
 
Conclusion 
The non-urbanised areas in Poland, due to their natural and cultural richness, represent a huge tourist 
potential. The tourist values of non-urbanised areas allow for the development of ecotourism, 
agritourism, health tourism, relaxation tourism and many other forms of tourist activity. The process of 
transformation of rural areas, from agricultural to agricultural-tourism functions, has been noticeable in 
Poland since the early 1990s. The development of tourism and recreation in these areas contributes to 
their activation, greater care for spatial order, aesthetics and natural environment. Taking into account 
the tourism development trends predicted in the above-mentioned documents it can be stated that in 
the future it is the non-urbanised areas that will play a key role in providing the society with tourist and 
holiday needs. Therefore, it is necessary to increase the specialisation and appropriate profiling of 
products, offers, services which may be provided by rural areas in order to adapt them to the expected 
demographic trends and changing life style and social preferences  
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Sourhn 
Turistické hodnoty neurbanizovaných oblastí umožňují rozvoj mnoha forem turistických činností. 
Rozvoj cestovního ruchu a rekreace v těchto oblastech přispívá k jejich aktivaci, zlepšuje prostorové 
uspořádání, pečuje o estetické a přírodní prostředí. S přihlédnutím k trendům rozvoje cestovního 
ruchu představených ve výše uvedených dokumentech lze konstatovat, že v budoucnu budou hrát 
neurbanizované oblasti klíčovou roli při poskytování služeb v rámci turismu. Je proto nezbytné zvýšit 
specializaci a vhodné profilování produktů, nabídek a služeb, které mohou být poskytovány 
venkovskými oblastmi, aby se přizpůsobily očekávaným demografickým trendům, měnícímu se 
životnímu stylu a sociálním preferencím. 
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Abstract 
The article explores research and design opportunities discovering the hidden potential of public 
spaces in the central part of the town of Vráble. The aim of the research is to discover new sites with a 
potential to enhance the overall public space system of the town, for instance through creating new 
green spaces or improving urban environments and their impact on the quality of life through 
innovative design solutions. The challenge is to address environmental responsibility and improve the 
condition and sustainability of existing green spaces, while developing new forms of recreation. One of 
the goals of the presented study was to find various ways to engage the widest possible range of age 
groups and create a safe and healthy environment for them. Students worked on three different design 
tasks in three working groups 1) Žitava riverfront, 2) surroundings of the town hall and 3) surroundings 
of the cinema. The paper presents, compares, evaluates and discusses selection of their design 
solutions and synthesises general open space design and research implications. 
 
Key words: public open spaces, green spaces, landscape architecture 
 
Introduction 
A continuous urban development pressure and its increasing speed causes in many situations non-
conceptual urban planning and design, while neglecting peoples’ needs (Gehl, 2010). Orsini (2012) 
sees the problem in privatisation and commercialisation forms of public space, which are more and 
more provided by the market rather than by social relations and human needs. Thus, contemporary 
public spaces often follow an uncritical replication of global market and commercial processes. In this 
context, green infrastructure, when considered as a planning approach, provides tools to address 
environmental, social, and economic challenges at the same time and makes thereby urban planning 
and open space design more conceptual, sustainable and resilient (Tóth and Timpe, 2017).  
According to Carmona (2019), public spaces range from informal street corners up to large civic 
spaces and their complexes. Formal public spaces have played an important role as perceived 
centres of human settlements of all kinds and as a focal point of public life, activities and events. Less-
formal public open spaces complement them to some extent as spaces for everyday relax, leisure and 
games, while providing a visual break in the urban environment. Open spaces and their systems 
including vegetation structures can support recreation activities in urban landscapes and human 
environments (Supuka et al., 2019). Green urban riverfronts can for instance serve as backbones of 
urban green infrastructure, while providing a healthy and attractive space for social interaction and 
recreation close to urban centres (Bihuňová et al., 2017; Čibik et al, 2019), while hospital green 
spaces can fulfil the function of open spaces for recovery and recreation of a specific group of users 
(Halajová et al., 2019). The main quality of public spaces consists in their liveability (Sedlák, 2014). 
The city needs its foyer, showcase, living room, floors and its background facilities. The sequence of 
these city “rooms” depends on the institutional character of the respective urban space (Hlaváček, 
2014). According to Faragallah (2018) an urban open space can be a large greenbelt in the urban 
area or a small open space in the city centre. He characterises urban open spaces through their 
distinctiveness, accessibility, safety, comfort, passive engagement and enjoyability. Carmona (2019) 
considers public spaces successful if they are: 1) evolving (whether formal or informal in nature), 2) 
diverse (avoiding one-size-fits-all), 3) free (with secure rights and responsibilities), 4) delineated 
(clearly public in their use), 5) engaging (designing in active uses), 6) meaningful (incorporating 
notable amenities and features), 7) social (encouraging social engagement), 8) balanced (between 
traffic and pedestrians), 9) comfortable (feeling safe and relaxing), and 10) robust (adaptable and 
distinct in the face of change). 
 
Materials and methods 
The municipal territory (cadastral area) of Vráble is situated on the central catchment area of the river 
Žitava (referred to as Požitavie), at the altitude of 140 to 240 metres above sea level (m.a.s.l.). The 
town centre is located at the altitude of 142 m.a.s.l.  The municipal area of Vráble belongs 
administratively to the Nitra Region and it is located in the eastern part of Nitra District. The total town 
area covers 38.44 square kilometres. It belongs to the warm climate area with mild winter. The 
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average annual temperature is 9.5 degrees Celsius, the average temperature in the vegetation period 
is 16.6 degrees Celsius. The hydrological conditions of the Žitava catchment area have been 
significantly modified by water management interventions in the 1970s and 80s. At the end of the 18th 
century, Vráble was a small town with an urban core of 0.3 square kilometres with the municipal office 
and the church. A continuous growth in the second half of the 19th century enhanced this area to 0.5 
square kilometres. In the 20th century the built-up area reached an area of 2.7 square kilometres by 
growing to east as the river Žitava represented a natural barrier at the western urban boundary. From 
the original oak-hornbeam Carpathian forests only fragments have been preserved. The landscape 
has been significantly deforested, drained and impacted by urban development. The tree and shrub 
vegetation is present in the landscape only in the form of linear woodlands along watercourses or as 
small-scale fragments at the urban boundaries. 
The methodology followed by this case study consisted of two main steps – 1) research for design: 
field works and mapping, thematic landscape analyses and defining key problems of selected areas, 
and 2) design: elaboration of three different design scenarios and solutions. The aim of the case study 
was to discover the potential of selected locations and propose more effective measures enhancing 
the attractivity and sustainability of open spaces. The method of case studies as argued by Francis 
(2001) can be highly useful in the design process that can involve students in the difficult process of 
problem identification and solution generation. The case study approach builds on knowledge and 
skills acquired in education, research and practice and it leads to building new theories through 
creative work, critical thinking, communication and exchange. 
Three open spaces within the town area were selected for the design – 1) Park Žitava,  2) Cinema 
Tatra, 3) Municipal office: 

1) The new part of the residential area, which is currently under construction connects to the area 
of the new park. The species composition is dominated by Acer platanoides L., Tilia cordata 
Mill.,  and Tilia platyphyllos Scop. Fast growing tree species are represented by Populus sp. 
and Salix sp. Shrubs are concentrated in larger groups mainly at the boundaries of the open 
space. Perennial beds are missing and most of the open space is covered by park lawn. The 
open space lacks a better organisation, guidance and programme. There is a small neglected 
podium in the central part, with a lack of site furniture for sitting.  

2) The space in front of the Cinema Tatra is dominated by dark green colour all year long. Woody 
plants concentrated in front of the main entrance are mainly represented by groundcover 
conifers - Juniperus sabina L., Juniperus chinensis L., coniferous trees of the genus Thuja sp. 
and deciduous trees in the open space boundaries - Acer platanoides L. ,Tilia cordata 
Mill.,  Tilia platyphyllos Scop., and Aesculus hippocastanum L. Site furniture for sitting is 
missing. 

3) The open space in front of the municipal office can be characterised by a heavy texture of 
dense planting. The dark green colour dominates hear all year long. 70 percent of the woody 
plant species composition consists of coniferous species – Picea abies L., Picea pungens, 
and Thuja occidentalis. 30 percent consist of deciduous species - Acer platanoides L., Acer 
campestre L., and Betula pendula Roth. Coniferous shrubs are mainly groundcover plants - 
Juniperus x media and Juniperus sabina L. Deciduous shrubs are mainly represented by 
Ligustrum ovalifolium L., Symphoricarpus albus L., and Hypericum calicynum L. Blossoming 
shrubs and perennials are missing. Hard surfaces vary in terms of material and colours. The 
open space lacks site furniture for sitting. The side walls of the building look very massive and 
monotonous. 

 
Results 
Contemporary dynamic changes and interventions into the urban structure of Vráble have an intensive 
impact on the current visual character of the town. The town structure lacks comfort and liveability. 
The perception of its visual character is negatively affected by non-conceptual decisions and the 
exclusion of citizens from the decision-making process. An intention to look for design solutions that 
address the needs of users leads to diverse positive implications, such as an enhanced interest from 
the citizens, enhancement of social contacts and improving the quality of public life. The aim of design 
actions should be to look for original solutions, exploring hidden potentials and enhancing the interest 
of the public to create a higher spatial quality of open spaces from small pocket parks up to complex 
open space structures across the town. An interconnectedness of urban open spaces can enhance 
their quality as perceived and experienced by users. 
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The town of Vráble has commissioned our department with the assignment to develop design 
solutions for selected open spaces in the intraurban town structure, which could be implemented 
within the planned action called “Urban Interventions”. The aim was to come up with innovative ideas 
and inspirations for enhancing and improving the open space design through landscape architectural 
interventions. The selected open spaces belong to the everyday landscape structure of the town. They 
are used as everyday routes, for leisure, meetings and gathering and other free-time activities. The 
three localities that have been selected for developing design ideas were – Žitava Park (9600 m²), 
Tatra Cinema (3600 m²) and Municipal Office (3500 m²), see figure 1. The design ideas are 
characterised below, separately for each of the selected open spaces. 
 
DESIGN_IDEAS No. 1:  PARK ŽITAVA (see figure 2) 
Orientation – Through the proposed design, the guidance and orientation in open space could be 
supported through a new orientation system aimed at maintaining continuity and interconnectedness, 
as well as through introducing order into a rather confusing spatial situation. The elaborated design 
interventions could direct the flow and organise the movement of users, and categorise elements 
based on their importance according to different criteria (hierarchy / dominance) in the space. For this, 
there different options are available: a) to complement the existing system (new functions and 
activities), b) to change the existing system and integrate another verified system into new conditions 
and c) to develop a new and original system. 
Programme – The large open space with terrain modulations offers a great opportunity for 
implementing thematic design solutions in the park. A distinct spatial and visual connection to the 
natural environment of the nearby river of Žitava can be efficiently integrated in the design themes and 
park programmes. The intention was to involve different age categories as passive observers and 
active users and create a multigenerational open space for citizens. The space is offers a wide range 
of interactive elements as follows game – theatre – labyrinth – exploring – entertainment – motion. 
 
DESIGN_IDEAS No. 2: CINEMA TATRA (see figure 3) 
Concentration of activities – the open spaces at the cinema offer opportunities for creating visually 
attractive meeting spaces and a representative entrance area to the cinema. The design solution 
integrates elements for sitting, leisure and interaction. The visualisations show possibilities of using 
the  back part of the cinema building in the form of an alternative open-air cinema with elements for 
sitting. 
Distribution of activities in the open-air cinema – the space has a great potential for extending the 
path system and enhancing the permeability in front of the cinema building and the possibility of 
creating intimate nooks with benches and improving the open space through landscape elements. 
Green walls – the cinema building has several retracted parts on its facades where vertical systems 
for climbing plants can be installed to enhance the visual quality of the building.  
 
DESIGN_IDEAS No. 3: MUNICIPALITY OFFICE (see figure 4) 
Stairs – the representative entrance area to the municipality office has a great potential for working 
with different height levels and integrating the stairs to the open space in a better way as an 
alternative extended “town bench”. The stairs can represent functionality and dynamics in the space 
and do not have to be perceived as a barrier. They can offer a different point of view in the space.  
Masking – a way of hiding visually unattractive or large monotonous surfaces of the building by 
wrapping or overlapping with vegetation elements, such as climbing plants, bigger shrubs and similar. 
The municipality office building is very structured, and its back part provides the possibility of 
enhancing the visual attractiveness of the façade through green walls. 
Continuity – a linkage to the surroundings, transition function with enough space for movement, 
overview of the space and possibilities for fast orientation and unification of path surfaces. 
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Fig. 1:  Current situation of elected open space in the town of Vráble and students during field works 

(Photos: M. Verešová, 2019) 

 

Fig. 2: Interpretations of the orientation system, visualisations of the park design (students: K.  
Karasová, M. Božeková, B. Kadlecová and B. Kucharovičová, teacher: M.Verešová,2019) 
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Fig. 3: Visualisations of the open space design around the cinema building (students: M. Flekáč and L. 
Bajči, teacher: M.Verešová, 2019) 

 

Fig. 4: Visualisation of the design interpretation of living walls and the use of stairs. 

(students: K. Opanasenko, K.Pekarovičová; teacher: M. Verešová,2019) 

 
Discussion    
Design studios provide good opportunities for teaching landscape architecture through co-designing 
a variety of different spaces. It is always a good challenge and experience for students, who must 
define problems and conflict situations and subsequently look for design solutions and forward their 
ideas to practice. Francis (2001) and Orsini (2012) highlight the case study methodology for landscape 
architecture as an effective way of sharing information. They consider design studios as generators of 
inspirations, which enable focusing on specific topics and creating high-quality design solutions for 
everyday public open spaces. Faragallah (2018) highlights interlinking economic, environmental, 
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cultural and social dimensions of sustainability in open spaces, which have a crucial role in 
environmental design and urban development. 
 
Conclusion 
The possibility of conceptual solutions for public spaces and looking for starting points and 
approaches for selected open spaces were positively seen also by representatives of the local 
government. The town is an open system and it significantly reacts on the dynamics of changes and 
growing needs and requirements of the public. During field works we could observe how people act in 
public spaces, if they have the possibility to choose from different options of open space use. We 
focused on looking for the hidden potential of each location in the spatial structure of the town and 
tried to utilise this potential and interpret it in the design process. Towns and cities are looking for 
originality and uniqueness of their public spaces and enhancing the visual attractiveness of focal 
points and reference objects in the urban structure. Implementing design studios in teaching, in 
cooperation with municipalities can significantly contribute to this process. 
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Souhrn 
Článek popisuje přehled výzkumu zaměřeného na zkvalitňování veřejných prostor v interiéru města 
pomocí krajinotvorných prvků a různých ekosystémových opatření pro zvýšení udržitelnosti podmínek 
prostředí v souvislosti s pozitivními účinky zeleně na lidské zdraví. Zeleň vytváří významný kontrast ve 
vztahu k architektuře a působí na změkčování hran stavebních objektů a jejich okolí. Kvalitní veřejné 
prostory míst tvoří důležitou platformu pro zprostředkování pro život nezbytných sociálních kontaktů a 
komunikace mezi lidmi. Vyzvednutí pobytové funkce, citlivé zacházení s prostorem, objevování 
skrytých potenciálů ať už pro pasivní nebo aktivní odpočinek podporuje zkvalitnění městských částí, 
zvýšení jejich atraktivity a zásadně pozitivní vliv na občanský život ve společnosti. Cílem vytváření 
kvalitních a prosperujících veřejných prostor by mělo být postupné a koncepční řešení dílčích částí a 
jejichž propojení do jednotného celku celé městské struktury. Studenti pracovali ve skupinách na 
vybraných veřejných prostorách se zadaným cílem pokusit se vytvořit atraktivnější a propojené 
prostředí - ve městě Vráble. Vytipované byly 3 místa - Park Žitava, okolí kina Tatra a předpolí 
městského úřadu. Příspěvek prezentuje ňekterá jejich konstrukční řešení. 
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Abstract 
In Solomon Islands, export-driven economy is heavily dependent on logging industry. Logging 
companies are annually increasing log and timber supplies to satisfy strong demand for wood in Asian 
countries. The average log prices have been increasing according to higher global demand which 
should be reflected in higher income for local communities. Most of the raw material is exported 
without being further processed domestically, that means the potential jobs and value-added wood 
products are lost. Solomon Islanders are losing the opportunity to gain more economic benefits from 
the logging industry. This article evaluates to what extent the logging industry brings economic 
benefits to local communities and focuses on overall change in their livelihood and economic 
conditions over the last decades. With increasing prices of logs and timber on a global scale, the 
foreign corporations and logging companies profit the most, while economic situation in local 
communities haven’t been improved significantly.    
 
Key words: economic benefits, export, job opportunity, local communities, logging industry 
 
Introduction  
In the past decades, large-scale logging at a highly unsustainable rate has been going on in Solomon 
Islands (Allen 2015; Katovai 2015). As a result, the country has faced heavy degradation of the 
archipelago’s sensitive ecosystems also known for its high rate of endemism (Lavery 2019). 
Unplanned logging without sustainable management of the natural forests is the key driver of 
rainforests degradation. Economic benefits of logging have been mostly captured by foreign logging 
companies as they obtain valuable natural resources for a fraction of its real value (Allen 2015). Far-
reaching environmental impacts and socio-economic problems caused by extensive logging 
outnumber the minimum logging revenues paid locally.  

The natural forests and forest plantations cover 89.9% (=2.5 million hectares) out of 2,8 million ha of 
the total land area. Based on the surveillance since 2001, degradation of forest area caused by 
logging operations has increased significantly; while in 2001 the identified area was below 5000 ha per 
annum, in 2017 it was already 60 000 ha during that year (REDD+, 2018).  
  The rate of timber harvesting per annum has been far exceeding the volume of sustainable annual 
harvest in Solomon Islands (calculated up to 250 000 cubic meters). In 2017, Solomon Islands 
exported 3,4 million m3 of logs, that exceeded estimated sustainable rate of harvest by 13,6 times. A 
recent report commissioned by the Solomon Islands’ Ministry of Finance suggested that if logging 
activities continue at their current pace, natural forests will be exhausted by 2036 (Global Witness, 
2018). 
In Solomon Islands 87% of the land is under customary ownership (World Bank, 2015). Such land is 
owned by local communities usually led by chiefs of tribes. In majority of cases, customary land is not 
defined by any legal boundaries and the rights over it are practiced outside of government (World 
Bank, 2017). Natural forests where logging is conducted by foreign contractors are owned by too 
many local landowners lacking sustainable resource management. Based on this fact, logging 
companies take advantage of communities’ inability to control resources, therefore timber harvesting 
is often practiced beyond the scope of the contract. Moreover, the timber harvested without logging 
license or legal consent is considered as illegal logging which has been observed as a serious issue 
(see cases of Mongabay, 2019) in the logging industry across Solomon Islands.  
Logging-related land disputes occur among landowners and foreigner contractors which lead to 
various social problems (Scales 2003; Loomis 2010). Allen and Porter (2015) pointed out intense 
social impacts of logging in SI: (1) unstable social order (caused by alcoholism, drug addiction, 
domestic violence, sexual abuse) (2) lack of job opportunities/ limited access to job and gender 
inequality (3) corruption cases, etc. The Justice Delivered Locally (JDL) study found that logging is the 
‘most significant determinant of community cohesion and harmony’ (Allen et al. 2013: xi)  
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Materials and methods  
This study is based on assessment of five economic indicators that can further define the economic 
impact of logging industry in Solomon Islands: (1) Economic growth (2) Export volumes (3) Job 
opportunities (4) Royalties, license fees and payments (5) Living standards, access to essential 
services  
Additional part called (6) Potential risks in the logging industry has been included in the study, since 
identified logging practices might lead to landowners’ loss of income and state’s reduction of revenues 
from the logging industry. 
The author acknowledges that there might be gaps existing and insufficient sources with analysis that 
draws upon the economic indicators in order to evaluate to what extent has logging industry brought 
economic benefits and how it improved living standards in the local communities. In defining the 
overall effect of logging industry on lives of indigenous people in SI, we have to take into account that 
almost 80% out of total population live in the rural areas, where local communities heavily depend on 
natural resources, unlike the people from the capital city - Honiara.  
 
(1) Economic growth  
The Solomon Islands economy remained stable in 2018 with real GDP growth improving to 3.9% from 
3.7% from the previous year (CBSI, 2018). According to Figure 1, the main contributors to the 
economy by 2.1% consists of non-forestry sector, primarily driven by service sector. Another 1.7% and 
0.5% comes from primary and secondary sectors (CBSI, 2018). Increase in forestry and fishery 
production led to the growth of a primary sector respectively.  
The main driver of primary sector is logging industry. Based on the fact, that harvested timber is 
directly exported without being further processed, therefore no added-value in the forestry is created. 
SI is not using its valuable natural resources efficiently and the country is losing the opportunity to 
create new jobs related to logging industry. Currently, Solomon Islands has the lowest per capita 
income in the Pacific region and according to Tokelau (2018) “land is being robbed of its financial 
potential... and its productive potential is being threatened.”  
 

 
Fig. 1: Annual round log export volumes in the Solomon Islands between 2001-2017 (CBSI, SINSO 

2018) 

(2) Export volumes   
The Figure 2 shows the volumes of SI exported logs per annum since 2001 until 2017. The volume 
between 2001 (509 400m3) and 2017 (3 402 339 m3) increased by 6,7 times. The most valuable 
export commodity for Solomon Islands have been the round logs (Allen 2011). Commercial logging 
revenue accounts for 70% of total exports and for more than 15% of government revenue (World 
Bank, 2015). In 1994 the logging industry in SI created 50% of export income (CBSI, 2012).  The 
export-oriented economy of SI depends heavily on logging industry. As a result, limited alternative of 
revenue sources still exists for national and provincial governments, therefore the current trend is 
expected to continue in the future. 
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Fig. 2: Annual round log export volumes in the Solomon Islands between 2001-2017 (REDD+, 2018) 

(3) Job opportunities 
While logging experience the boom over the given period (Fig.2), it did not lead to a commensurate 
increase in employment (Laurence et al. 2015). Taking into account the market value of the natural 
resource projects (timber harvesting), the absolute impact on the employment seems to be limited. 
Foreign workers are also being employed in the local logging projects; in practice, there are lower 
chances for locals of getting a job in the logging industry. Moreover, the rural economy is limited due 
to the lack of infrastructure such as roads, markets, schools, hospitals, airstrips. Unless the 
government improves above mentioned infrastructure, the remote areas won’t become attractive for 
future economic development which is related to new job opportunities.  
 
(4) Royalties, license fees and payments  
According to World Bank indicators in 2018, the royalties, license fees and payments in Solomon 
Islands reached 4356952 USD. The royalties (fee paid by logging company to the community) are 
distributed disproportionately and unequally among all landowners. The payments are often 
inadequately low compared to the market value of timber. Local landowners receive 1/10 of export log 
prices, often pressured by logging companies to give away the timber rights in return for constructing a 
local infrastructure, school or clinic (Skvareninova et al. 2018). Such promises are usually not kept and 
timber is harvested without returning something back to the community.  
 
(5) Living standards, access to essential services 
In 2014 Solomon Islands sat at the bottom of the Human Development Index (HDI) in the Pacific with 
average earnings of around $2000 USD per person and high aid dependency (Tokelau 2018). An 
estimated 25.1 percent of Solomon Islanders live below the international US$1.90 per person per day 
poverty line in 2011 purchasing power parity terms, and 56.7 percent live on less than US$3.10 per 
person per day (World Bank group, 2017). 
Table 1 is based on World Bank stuff analysis 2005/06 and 2012/13 Household Income & Expenditure 
Surveys data (HIES). According to existing data, we can compare the change in accessibility of basic 
services among the population in Honiara and other provinces. In the Table 1 we look at the data in 
other provinces (which represent the 80% of rural population and where the most logging sites are 
located).   
Overall, the access to electricity and sanitation has increased since 2005/06 until 2012/13 in other 
provinces: access to sanitation by 3% and access to electricity for lighting by 36%. The access to 
water source dropped for the same period of time by 2%. 
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Tab. 1: Changes in essential services access between the 2005/06 and 2012/13 (World Bank group, 
2017) 
 

 
 
(6) Potential risks in the logging industry 
Both the government and landowners (local communities) have been deprived of revenues from the 
logging industry as a result of corruption, illegal practices and the inequitable distribution of revenues 
under logging contracts (NEPCon, 2019).     
According to NEPCon’s Risk assessment summary, numerous problems with legal rights to harvest in 
SI have been identified: (I) Risk of corruption or conflicts of interests when granting tenure rights to 
customary land and risk that governmental agencies play a role in promoting interests of foreign 
logging company rather than local communities (Tokenau 2018) (II) Risk of harvesting occurring 
without the necessary Felling/Milling license (III) Risk of non-conformance with the legal requirements 
related to harvesting management and planning (IV) Risk of non-compliance with annual plans (due to 
lack of government’s control and monitoring).  
Solomon Islands scored 42 out of 100 points on the 2019 Corruption Perceptions Index reported by 
Transparency International (Fig. 3). In comparison with data 2010/11, the corruption in the country has 
increased significantly in the recent years (note that due to insufficient data, the result might differ).  
 

 
Fig. 3: Solomon Islands Corruption Index 2010-2019 (Trading Economics, Transparency International 

2019) 

Results  
Logging industry in Solomon Islands deeply affects the life of local communities, especially those living 
in rural areas, where majority of the logging operations take place. On one hand, the rural population 
has very limited alternatives of employment, therefore, it is understandable that logging sector plays 
important role in their life. In the short term, the royalties help the landowners to afford basic access to 
health care, schooling, food, electricity, etc.  
From the data analyzed above, the living standards in the country have been slightly improved, but the 
logging practices across the country have been causing serious socio-economic problems. Local 
landowners don't receive the profit from exported logs based on its real market value, but the greatest 
benefits and income is taken by foreign logging companies. Moreover, the logging industry has 
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brought many potential risks, which have very negative impact on future economic development in the 
country.    
 
Discussion 
Solomon Islands economy heavily depends on logging industry and the revenue is often distributed 
unequally among local population. SI economy should be more diversified especially in the rural 
areas, where the job opportunities are limited. Eventually, if the rural population finds different 
alternatives of income, the dependence on royalties/logging revenues will decrease. There is an 
urgent need to monitor all natural forests under customary ownership, in order to avoid illegal logging 
and serious environmental degradation due to overharvesting. The SI government must provide the 
law enforcement functions in the state, otherwise illegal logging activities won’t be reduced in the 
future.  
 
Conclusion 
It can be concluded that deals which are signed between landowners and logging contractors don’t 
usually reflect the reality afterwards. In order to ensure that logging operations are in accordance with 
law, the contracts must be legally binding. Who benefits the most out of logging industry in Solomon 
Islands? The current logging situation in the country is definitely not in a favor of local landowners. The 
greatest economic advantages are taken by foreign contractors. Logging industry doesn't seem to 
serve the national interest, since the logging practices are not properly managed and monitored. 
Moreover, extensive harvesting of tropical timber across the country has irreplaceable and devastating 
impact on the environment (Global Witness, 2018). If the current trend continues and the log volumes 
will not be reduced in the near future, SI might come across serious economic loses as a result of 
environment degradation. 
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Souhrn 
Na Šalamounových ostrovech je exportně orientované hospodářství výrazně závislé na těžebním 
průmyslu. Těžební společnosti meziročně zvyšují dodávku kulatiny a dřeva, aby uspokojily silnou 
poptávku surovin v asijských zemích. Ceny za dřevo průměrně stoupají ve smyslu rostoucí poptávky 
ve světě; to by mělo zohlednit i vyšší příjmy v místních komunitách. Většina surovin je vyvážena, aniž 
by se dále zpracovala na domácím trhu, což znamená, že země přichází o potenciální pracovní místa 
a produkty s přidanou hodnotou vyrobené ze dřeva. Obyvatelé Šalamounských ostrovů tak ztrácejí 
příležitost získávat více ekonomických výhod z těžebního průmyslu. Tento článek hodnotí, do jaké 
míry těžební průmysl přináší ekonomické výhody místním komunitám a zaměřuje se na celkové 
zhodnocení změn jejich obživy a ekonomických podmínek za poslední desetiletí. Se stoupající cenou 
kulatiny a dřeva v globálním pojetí, získávají zahraniční korporace a těžební společnosti největší 
profit, zatímco se ekonomická situace v místních komunitách výrazně nezlepšila. 
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Abstract  
The aim of this paper is to reflect on human resources in the forestry sector with a special focus on 
education. The contribution deals with basic characteristics related to employment in forestry sector, 
main current offcial documents related to human factors in this area and also expert views on the 
situation. A case  study from vocational forestry educational institution is introduced with the goal to 
summarize recommendations for the development of potential human recourses. The develpment of 
human resources in area of forestry in all sectors (public, private or non-governmental) is essencial for 
successfull implementation of sustainable changes in current societies. In this respect, education 
brings a lot of opportunities and challenges. 
 
Key words: forestry education, employment, human resources, sustainability 
 
Introduction 
The issue of human factors in forestry was intensively dealt with, for example, by the Economic 
Committee of the Department of Forestry of the Czech Academy of Agricultural Sciences, already in 
May 2010. At the seminar in Krnov there were several contributions to current issues, for example by 
Dudík, Foltánek, Kaňok, Kupčák, Lišková, Šafařík or Špičková. (Dudík, Dvořáková, 2010) Similar 
problems have been stressed in the collective publication by Petřík, Fanta, Janík, Stachura (2018) at 
the Academy of Sciences looking for a new conception in forestry sector.  
 
Material and methods 
This contribution is based on analysis of expert studies and a field research using interviews as a main 
research method. Main current offcial documents related to human factors and education in forestry 
were studied. The case study used in this text was developed after participant observation, on-site 
visit (October 2019) and an expert interview with the vice-head of the vocational forestry educational 
institution.   
 
Results and Discussion 
The National Forestry Program for the period up to 2013 was published in 2008 by the Institute for 
Forest Management of Brandýs nad Labem, on behalf of the Ministry of Agriculture. The document 
has 20 pages and parts 2.3., 5.3. and Objective III. Chapter 2 is focused on External influences 
affecting the current Czech forestry policy and is divided into economic, ecological and social part 
(2.3.). The authors state that the principles of the social pillar of the pan-European process on the 
protection of European forests are being implemented in Czech legislation. For the period 2007-2013, 
financial support for forests was foreseen to strengthen the social aspect of forestry for rural 
development. Furthermore, the validity of the European Social Charter and the change of public view 
of forests was emphasized. The vast majority of the population lived in towns and forests were 
perceived by the public mainly as an environment for recreation, recreation and sport. The latter 
refered to the underestimation of the importance of forests for the employment of rural populations and 
for the development of services in rural areas. (IFM 2008)   
The strength of the social pillar of forestry includes: forests as a provider of both rural employment and 
the developing region, but also a provider of goods and services that benefit citizens, their health, 
quality of life, leisure, recreation and sport. Furthermore, it provides free accessibility of the public, 
regardless of ownership. Last but not least, the strong point is that the public is interested in the state 
of forests including emotional ties. However, there are many weaknesses in the forestry social pillar. In 
general, the weak position of forest management in public administration and conflicts between local 
government and state forest administration. The owners' relationship to their forest property was 
forcibly interrupted for 40 years. There are no conditions to exploit the contribution of forests to the 
involvement of local forestry and woodworking entities and to the development of infrastructure and 
services for the rural economy and regions. The public is not well informed about the actual state of 
forests, the needs of forest management and the multi-functional role of forests is perceived 
inadequately. The social situation of employees in forestry is not satisfactory, in terms of wages and 
social rankings they are at one of the lowest positions. (IFM 2008) 
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The Report on the State of Forests and Forestry of the Czech Republic in 2018 (Ministry of 
Agriculture) contains chapter 3.3. about the social situation in forestry. This report has 41 pages and 
only one page is devoted to the so-called social situation, development of the number of employees 
and wages. In summary, all sectors of forest owners or employees are increasingly lacking workers to 
work in the forest. The shortage mainly concerns workers and graduates of forestry schools. As seen 
in table 1, regarding the number of employees in forestry activities in natural persons with entities in 
the business and non-business sphere, it increased in 2016-2018, which was mostly caused by the 
increase in the employment of self-employed persons (self-employed). The subject of their activities 
was work on trade license mainly in the cultivation and mining activities (logging, skidding, forest 
regeneration, pruning, care of forest cultures). Previous statistics for this group show a stabilization of 
the number in 2014-2015 after the previous permanent decline from 1989 to 2013. 
 
Tab. 1: Average registered numbers of employees in actual persons 
Year                                       2014 2015 2016 2017 2018 

Forestry total           13 320 13 125 13 132 13 386 13 646 

 including:                             

       state               5 044 5 129 5 242 5 319 5 298 

       private 6 285 6 011 5 889 6 048 6 189 

       munnicipal 1 991 1 985 2 001 2 019 2 159 

Source: Czech Statistical Office. Available at https://www.czso.cz/csu/czso/lesnictvi-2018. Accessed 
05.01.2020. 
 
The average monthly wage of employees in actual forestry and related activities increased by 8,1%. 
Nevertheless, the average wage lags by CZK 2,858 compared to industry and by CZK 1,910 
compared to the average wage in the national economy. Within the forestry sector, the highest 
average wage is in the state sector, which exceeds the average wage in the private sector by CZK 
6,754 and in the municipal forest sector by CZK 6,676. This is due to the high proportion of technical-
economical workers in state forests (such as district controllers, administrators and managers) and the 
low proportion of workers out of the total number of employees. (EAGRI 2018) Average gross monthly 
wage in a forestry sector in 2018 for an employee was 28 858 CZK, as seen in Table 2.  
 
Tab. 2: Employees and wages in forestry in 2018 
Indicator Total 
Average evidence number of employees in natural persons  13 646 
Average evidence number of employees recalculated 13 344 
Number of manually working employees included  6 609 
Wages without other personal costs (in thousands of CZK) 4 725 487 
Number of manuály working employees included  1 822 392 
Average gross monthly wage (employee – natural person)  (in CZK) 28 858 
Source: Czech Statistical Office. Available at https://www.czso.cz/csu/czso/lesnictvi-2018. Accessed 
05.01.2020. 
 
The reasons for the decrease in interest in forestry work are reflected in the sociological research 
conducted by Jana Stachová (2017). Czech   forestry offers job opportunities characterized by low 
wages, difficult conditions and seasonal work. As a result, Czech workers reduce their interest in 
working in the forest and at the same time take advantage of the offer to foreign workers, as they do in 
other sectors. (Stachová 2017) 
 
A case study - Forestry vocational education 
In order to find out the real situation with human resources in the forestry sector, an interview was held 
(18.11.2019) with the Deputy Director for Theoretical Education and Vocational Training at the 
Secondary School of Gastronomy, Hotel and Forestry in a town, located in South Moravia.  
The study fields of gastronomy, hotel industry and forestry were merged as of 1 July 2004 within the 
framework of optimization of education. At present, the school has four workplaces: the headquarters 
building along with theoretical and practical lessons in cookery and hospitality, the secluded 
workplaces contain the fields of Confectioner, Gardener, and Entrepreneurship and also workplaces of 
professional training in the field Gardener. At the detached workplace outside of town, the graduation 
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course on Ecology and the Environment, the extension course Mechanization of Agriculture and 
Forestry, the three-year apprenticeship courses Forest Mechanist and Fisherman are taught. 
 
Interview Results 
Based on the information during an interview, access to longitudinal information on staff and student 
numbers is not easy. Although the school reports that this can be found in its annual reports, these are 
not available online in electronic form. The annual report on the activities of the secondary school is 
available in an electronic form, only on a PC which is inside of the headquaters building. One has to 
go to school in person, ask for access to the lobby and see on the computer information from the 
latest annual report. 
During the interview, I was told that the school does not record such statistics in the time series and 
has not processed the total number of students for each year. Every year he only compares the 
change since last year and has some feedback on the number of students. It solves especially in 
terms of class fulfillment and the number of teachers needed. 
Scholarship programs are a good motivation for students and the school would welcome more such 
programs. This helps the school to attract students and provides them with some continuity of work 
after their studies. However, it concerns a very small number of students. Currently there is only one 
scholarship program of Lesy ČR. 
This scholarship program is part of the concept of supporting forestry education and one of the 
important forms of intensively developing cooperation with forestry schools. The program is designed 
for students of vocational fields. The general objective is to make the forest sector more attractive and 
to contribute to ensuring sufficient qualified forest workers for mechanized work in logging and forestry 
activities for Lesy ČR and the entire forestry sector, where the lack of blue-collar professions 
perceives the company as a threat to quality forestry orders. The specific aim is to create an effective 
motivational tool for studying at forestry apprenticeships, to stabilize and motivate current pupils in 
forestry apprenticeships and to support their future employment in the forestry sector. The program is 
designed for students of forestry schools providing education in forestry apprenticeships - mechanized 
work in mining and planting activities. 
The interview showed that even before graduation the employability of some students outside the field 
was evident. The potential problem with retired employees and their substitutability was mentioned. 
When opening the question about cooperation with universities, I noticed a not very positive reaction - 
the problem of inclusion in the classroom, too many offers for various events and schools (a waste of 
time), but also a lack of confidence in the quality and manner of presented expert services Studies. 
There is a barrier in real cooperation with the university. 
 
Conclusion 
Statement of the Commission for the Environment of the ASCR from January 2019, clearly 
summarizes the broad issue of forestry, but also emphasizes social aspects. Czech forestry sector 
has found itself in a difficult situation where state forests are faced with a shortage of their own 
employees and young workers are coming to the forestry sector very much. (Šrám 2019) 
Based on the case study, the education sector provides an opportunity for developing dedicated 
human resources for the future. It is recommended to study the forestry education field in more details, 
based on missing analytical studies. The open access to information (annual reports, students´ and 
staff statistics), motivation for students in forms of scholarship programs and cooperation with 
companies, public promotion and increase the prestige of the schools and forestry profession or 
cooperation with universities could be a way how to attract more workforce into forestry. 
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Souhrn 
Článek se zabývá lidskými zdroji v lesnickém sektoru se zvláštním zaměřením na vzdělávání. 
Poskytuje obecné charakteristiky týkající se zaměstnanosti v odvětví lesnictví, včetně analýzy 
úředních dokumentů týkajících se lidských faktorů a expertních pohledů na situaci. Článek zahrnuje 
případovou studii české odborné lesnické vzdělávací instituce. Soudí, že vzdělávací sektor poskytuje 
příležitost pro rozvoj vyhrazených lidských zdrojů pro budoucnost. Doporučuje podrobněji studovat 
obor lesnické vzdělávání na základě analytických studií zaměřených na lidské zdroje. Otevřený 
přístup k informacím (výroční zprávy, statistika studentů a zaměstnanců), motivace studentů ve formě 
stipendijních programů, spolupráce s podniky, propagace veřejnosti, zvyšování prestiže škol a 
lesnické profese nebo spolupráce s vysokými školami by mohli být způsobem, jak přilákat více 
pracovníků do lesnictví. V tomto ohledu přináší vzdělání spoustu příležitostí a výzev. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact: 
Mgr. Eva Abramuszkinová Pavlíková, PhD, MA 
E-mail: eva.pavlikova@mendelu.cz 



  127  

ENVIRONMENTAL TRIP DESTINATIONS OF UNIVERSITY URBAN DAY CAMPS IN OLOMOUC 
SURROUNDINGS 

 
Helena Kilianová 

Dept. of Geoinformatics, Faculty of Science, Palacký University, Olomouc, 17. listopadu 50, 771 46 
Olomouc, Czech Republic 

 

Abstract  
The aim of the paper is to outline an analysis of the destinations of trips carried out by children's 
groups within the framework of urban day camps organized by the Palacký University in Olomouc 
throughout the summer holidays. 
Trips are designed with strong emphasis on close contact with nature so the children can get their 
first-hand experience of nature. The locations are evaluated according to the following basic 
conditions: overall quality of the trip destination (QD), educational value (EV), nature - educational 
character, and transport and accessibility to the destination (TA). These field trips were divided into 
several groups according to the nature of the environment (e.g. nature, sports, sightseeing). 
The result is a map of the surroundings of Olomouc representing individual destinations. Experience 
has shown that the popularity of field trip destinations depends on personal experience of the leaders, 
accessibility and safety of the premises combined with the possibility of activities to entertain, inspire 
and educate the children. 
 
Key words: adventure in nature, surroundings of Olomouc, nature - educational value of the locality 
 
Introduction  
Suburban day camps are a modern-day variant of children summer camps, organized at the place of 
residence on weekdays (i.e. during parents' working hours Monday-Friday, 7:00-17:00). The children, 
whose parents are working, are given the opportunity to spend time outdoors, on sports grounds or in 
nature, with the possibility to enjoy many diverse activities that vary from physical activities (Neuman, 
2000), dance and sports to crafts, theatre or knowledge / science.  
Palacký University in Olomouc has been organizing suburban camps since 1997 for children of 
employed parents called „Summer of Children“ in three age groups (3-5 years, 6-10 years, and 11-16 
years) throughout the holiday and with a wide range of activities. 
Suburban camp themes have a very broad scope: 1) sports - tightly focused on sports with morning 
and afternoon training every day (e.g. floorball, tennis, badminton) or multisport camps where children 
try out several kinds of sports (e.g. Olympic Week, Fly the World with Sport), 2) movement - focused 
on a dance theme (such as StarDance, streetdance, zumba, cheerleaders) or fitness exercises 
(Aerobics). 3) arts - focused primarily on creativity suitably complemented with physical activities, 4) 
music-drama - focused on musical or theatre, 5) general - based on films, series or fairy tales and 
covering all the activities mentioned above (Hilská, 2013). The last group are camps with specific 
focus: camps with horses, run on farms in the neighbourhood (Week in a saddle, Farmers camp) and 
military camps (Army camp). 
A much appreciated element is a day trip when the groups go and explore near or distant 
surroundings of Olomouc for out-of-town locations to experience new sensations and actions 
(Pechanec et al., 2012). Contact with nature and natural phenomena is more scarce among children 
than before (Kilianová et al., 2014) due to the technological advances that offer a lot of education and 
entertainment and based on the lifestyle of their parents - whether they prefer to stay in the 
countryside or not. Trips are a source of knowledge, adventure and movement, often correspond to 
the theme of the camp. Children prefer them and are very enthusiastic about them. 
With the exception of sports camps, all groups go on a trip outside of Olomouc. The choice of trip 
destinations takes into account the basic conditions of successful trips, which are the overall quality of 
the trip destination, educational value and transport and accessibility. Fulfilment of the basic conditions 
should eliminate any problems naturally resulting from travelling with a group of children (up to 16).  
The destinations of the trips are A) natural localities with the possibility of movement of children and 
interesting landscape or educational trails (Pechanec, Machar, 2012), B) sport sites - children's' or 
workout playgrounds in the surrounding villages, outdoor activities such as rope parks or bob-sleigh 
tracks, C) ecological - localities with educational activities, e.g. ecological education centres, 
agrofarms (Machar et al., 2014), D) cultural - castle gardens and parks, E) other - combined, e.g. corn 
maze, Sv. Kopeček ZOO. All locations offer many possibilities of learning and adventure, divided 
according to prevailing use. 
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The aim of the paper is to analyse 25 trip destinations in terms of their usability by children groups with 
an emphasis on the evaluation of basic conditions by children group leaders.  
 
Materials and methods 
The methodology for the evaluation of trip destinations is based on the evaluation of the basic 
conditions of successful trips of groups of children in the given age categories, which are the overall 
quality of the trip destination, educational value and transport and accessibility.  
The overall quality of a trip destination (QD) is a basic parameter that includes comfort and safety of 
the site and the possibilities that the site offers. In practice, this means assessing the quality of the site 
for safe free movement of children - clarity, landscape variability, the composition of the vegetation, 
the presence of a watercourse or a water surface, caves, etc. At the same time, available facilities - 
variety of physical activities and educational opportunities - are assessed. 
Educational value (EV) represents the natural-educational features of the environment, possibilities of 
environmental education in particular in the simplest form, e.g. a journey through and stay in the 
nature. The best-case  scenario includes a natural educational trail or another way of presenting 
scientific information / presentation of facts to the visitors. The group leaders usually use the available 
options prepared by experts, complement them or compose them appropriately into their program. 
Transport and accessibility (TA) is given by safety, available means of transport, number of stopovers, 
distance and duration of transportation and complexity of transport to the trip destination. This means 
a thorough analysis of the pedestrian section of the group transport route from the campus in terms of 
the occurrence of busy streets and crossings, and the complexity of public transport to and from the 
destination. The organization of the transport of the children's group requires increased attention to the 
safety of the movement of children, therefore the transfer to another connection is assessed rather 
negatively, especially in busy places. Similarly, moving a children's group within a specified time limit 
is a stress factor, especially for the lower age groups of children. The time of transport also plays an 
important role in keeping the children's attention, it must not exceed the bearable limit. 
The trip destinations used by children's groups in recent years were subject to an analyses and can be 
found in the table (Tab. 1). In total, 78 leading children's groups who visited the above mentioned trip 
destinations in 2018 and 2019 were questioned in the form of an oral guided interview and evaluation 
of the basic conditions was carried out. Each trip destination was visited at least three times. The 
values in the table represent the average of the results of the structured interviews based on the 
experience of the leaders. The overall quality of the trip destinations, educational value and transport 
and availability on a scale of 2+ (best rating) to 2- (worst rating) was evaluated. The best rating 
represents an inspiring and safe location with a high educational value and a comfortable way, the 
opposite rating is for sites with a low level of safety in a less educational value site with a risky and 
inconvenient route. 
 
Results 
The result of the analysis is a clear table of 25 trip destinations with an evaluation of the basic 
conditions (Tab. 1) 
Num Location Category QD EV TA Sum 

1 Sv. Kopeček - forest complex A 1+ 2+ 2- 1+ 

2 Radíkov - forest complex A 2+ 2+ 1- 3+ 

3 Posluchov - forest complex A 2+ 1+ 1- 2+ 

4 Kosíř A 2+ 2+ 2- 2+ 

5 Terezské valley, Náměšť n. Hané A 2+ 2+ 2- 2+ 

6 Smilov, Bystřice river valley A 1+ 1+ 1- 1+ 

7 Mladeč - caves A 1+ 2+ 2- 1+ 

8 Chomoutov, Litovelské Pomoraví PLA A 1+ 2+ 2+ 5+ 

9 Poděbrady, lake, Litovelské Pomoraví 
PLA 

A 1+ 2+ 2+ 5+ 

10 Hrubá voda - sports complex B 1+ 1+ 1- 1+ 

11 Hlubočky - sports complex B 1+ 1+ 1- 1+ 

12 Hněvotín - workout playground B 0 0 0 0 



  129  

13 Ústín - workout playground B 1+ 0 1- 0 

14 Bohuňovice - indoor swimming pool B 0 1+ 1- 0 

15 Velká Bystřice - playground B 1+ 1+ 1- 1+ 

16 Horka n. M. hunting lodge C 2+ 2+ 2+ 6+ 

17 Sluňákov, Center for ecologi. activities C 2+ 2+ 2+ 6+ 

18 Doubravský Dvůr, agrofarm C 2+ 2+ 2- 2+ 

19 Zlatá farma Štětovice, agrofarm C 2+ 2+ 2- 2+ 

20 Náměšť n. Hané D 1+ 1+ 2- 0 

21 Čechy p. Kosířem D 1+ 1+ 2- 0 

22 Šternberk D 1- 1+ 2- 2- 

23 Příkazy D 1+ 1+ 1- 1+ 

24 Corn maze E 1+ 0 0 1+ 

25 Sv. Kopeček ZOO E 2- 1+ 2- 3- 
 
A total of 25 destinations of five categories were evaluated (Summer of Children location num. 26). 
Nearby destinations, reachable on foot on hiking trails, were rated better. The highest rating was 
achieved by ecological goals (C), Sluňákov and the nearby Horka n. M., hunting lodge. The main 
reason is good accessibility without the need of public transport and variety of activities offered on the 
premises.  
Of the natural localities (A), the best accessible sites are Chomoutov and Lake Poděbrady in the 
nearby Protected Landscape Area of Litovelské Pomoraví. Again, the main reason is an easy 
accessibility and variety of activities. There is no significant difference among sports sites (B). 
Interesting is the evaluation of cultural goals (D). The best ranking in the competition of châteaus with 
parks is the nearby village of Příkazy. In the group of other objectives (E), the corn maze on the 
outskirts of the city is better rated than the more distant but more interesting ZOO. This is due to poor 
accessibility and the need to cross busy roads, as well as the number of visitors that make it difficult to 
supervise, and carry out activities with children.  
The map (Fig. 1) shows that distant destinations, albeit with a high educational value, are rated less 
than closer, better accessible ones. The reason is always the increased risk when travelling with 
groups of children, especially with younger age groups. 
 
Discussion and Conclusion 
The evaluation of the trip destinations of children's groups of suburban camps gives an overview of the 
variety of trips during the holidays. Trip destinations were subject to an analysis. These destinations 
are proven by children and leaders over the years, yet there are individual differences in evaluation. 
These are given both by personal preferences - positive - of the locality they know or visit more, thus 
suppressing the negative parameter of children's group transport. Or it is a locality that fits into the 
context of the camp's program and is therefore visited. 
Furthermore, the analysis shows an effort to offer natural trip destinations that allow adventure and 
contact with nature. In the vicinity of Olomouc there are other natural sites and corners that are still 
waiting for discovery and checking.  
The present educational trend maximizes the use of computer technology and contributes to the 
separation of children from the natural environment and transforms their understanding through 
technology. That is why it is important to encourage children to return to the reality of nature, to 
promote real contact and understanding of nature and its manifestations. 
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Fig. 1: The map of evaluated trip destinations 
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Souhrn 
Příspěvek přináší analýzu 25 cílů výletů podnikaných dětskými skupinami v rámci univerzitních 
příměstských táborů, pořádaných Univerzitou Palackého v Olomouci. Výletní lokality jsou hodnoceny 
dle následujících kritérií: kvalita cíle z hlediska bezpečnosti pro děti a možností, které nabízí, přírodně 
- edukativní charakter prostředí a bezpečnost, vzdálenost a složitost přepravy do cíle. Cíle byly 
rozděleny do několika skupin podle charakteru prostředí (např. přírodní, sportovní, poznávací). 
Výsledkem je mapa okolí Olomouce představující jednotlivé cíle. Nejlépe hodnocené jsou ekologické 
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a přírodní cíle, ovšem v kombinaci s dostupností, bezpečnosti prostoru a s nabídkou aktivit, které mají 
děti zabavit, nadchnout a vzdělat.  
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Abstract 
The aim of this article is to present possibilities of bridges and footbridges realization in a landscape 
which would have a minimal environmental impact. The issue is focused on bridge structures in places 
where a hiking trail or a biking trail is interrupted by a barrier e.g. by ravines, watercourses, valleys, 
swamps or highways or other busy roads. The article also solves the structural protection of wooden 
elements, which will ensure sufficient durability without using protective means, even if they comply 
with current toxicological and ecological requirements. 
 
Key words: footbridges and bridges constructions, wooden footbridge, lifting bridge object, bridge 
deck 
 
Introduction 
Bridges and footbridges are designing as a part of the development of hiking and biking trails. 
Especially for cyclists is more comfortable to cross a stream, a river, or a ravine without dismount from 
a bicycle. As a result of footbridges is possible to avoid crossing roads, overcome line civil engineering 
structures or another barrier on bicycle tour.  
Wooden footbridges belong to the buildings that attract attention due to the sensitive relationship to 
the surrounding landscape, natural material, and practical purpose. Wood is the first material that was 
used for bridge construction. In the 20th century wood, as the major material, was replaced by 
concrete and steel. Bridges could be designed in the same quality also by using glued laminated 
beams. 
 
Materials and methods 
From the structural point of view, the bridge is composed of upper and lower building. The lower 
structure is usually formed by a concrete structure, which should be concreted on site. The upper 
construction of wooden bridges and footbridges can be realized in several ways. Most timber bridge 
structures are based on proven elementary systems or their combinations. Nowadays, they are most 
often built up to 20 meters in length in the Czech Republic. Due to the possibility of using mentioned 
technology, glued laminated segments, footbridges could be also designed for larger spans (Straka, 
2010). 
The main bearing structure which spans the space from one support to another one can be designed 
from round timber, lumber, glued laminated timber or layered veneer wood. For the bridge deck, that 
relays load of upper structure (fixed and movable) on main support structure is possible to use planks, 
round logs, square timber, nailed laminated timber, glulam timber or wood-based boards, also 
composite girders with compressed concrete layer. In simple bridge systems, e.g. panel-type 
constructions, the main support structure and the bridge deck are merged into one. 
Especially, the panel bridge constructions can be prepared in production plant, then brought to the 
construction site as a unit or several segments. Thereafter they are installed on the construction site 
and connected into one unit. Bridge structures that are projected simultaneously for the operation of 
vehicles can be designed as coupled structures. Their supporting structure is consisted of glued 
laminated timber beams. The bridge deck, that is placed on the supporting structure, is made of 
monolithic concrete, and also is coupled to individual timber beam due to special screws. 
 
Results 
The construction of the already prepared basic footbridge construction from production plant on the 
building site is lasted only few hours when are used appropriate construction techniques (mobile crane 
with the necessary load capacity). And that without damaging the surrounding vegetation, disrupting 
the stream and traffic, etc. Further finishing work (assembly of railings, laying of bridge deck elements) 
supposes only a certain share of craft work, which does not have to burden the environment in any 
way, see Fig. 1.  
Constructional measures start with the construction design which should prevent water penetration 
into wood and allow for fast water discharge as much as possible. In terms of durability of wooden 
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footbridges or bridges for pedestrians and cyclists there is a possibility of their roofing. By increasing 
construction costs, the service life of the construction is multiplied many times. An example from the 
past for this type of bridging can be the covered wooden bridge in Černvír near Bystřice pod 
Pernštejnem, which is considered to be the oldest of this kind in Moravia, see Fig. 2. In covered 
constructions, the roof sloping, the type of roofing and enough overhangs are important. If a partial or 
a complete covering of the main construction elements is not possible, unnecessary, or inadequate 
content of wood moisture can be prevented by means of a suitable solution of individual constructional 
details. 
It is necessary to limit standing water on wood surfaces. Increased attention has to be devoted to 
gradients and areas of cross sections, sloping surfaces are more suitable than horizontal ones (ČSN 
EN 1995-2). If there are horizontal wooden elements, it is necessary to guarantee water runoff by at 
minimum a natural fall and to leave gaps between the elements so that water could flow off and air 
could circulate between them. In the cases when wooden decks work as the upper covering or wear 
surface, it is necessary that there is at least 2 % gradient and water discharge provided. Separate 
decking elements are to be laid with 10–20 mm gaps. It is also necessary to avoid openings, cuts, etc. 
where water could gather. Wooden elements can be also protected against rain and water by 
sheeting, or easily replaceable wooden planks which looks auspicious at sight (Fig. 3). 
The geometry of the constructions and the details of joints have to be designed so that water does not 
gather in the joints, or so that water can evaporate thanks to air circulation.  
The lifespan of wooden bridge structures is estimated to be at least 30 to 40 years. To ensure the 
required service life, it is necessary to regularly inspect the completed constructions and their 
maintenance. However, to ensure their long life and proper function, constructional protection of wood 
and chemical surface treatment is necessary. Developing trend of further surface treatment of wooden 
footbridges and bridges in western countries is not to use impregnation and glazing at all due to the 
later ecological disposal of the material. According to this trend, the only procedure that protects the 
quality wood most is proper drying. During this process, there are no large cracks in the wood 
accelerating its decay.  
Special single-purpose devices are in particular water-repellent solutions (for wood, which is 
permanently in contact with moisture), fungicides (from fungi) and algaecides (from the creation of 
algae). For wooden members intended for the external environment, pressure impregnation is 
recommended when substances protecting wood are forced in wood: from moisture, rot, fungi, and 
wood-destroying insect. If we consider a suitable coating it is necessary to evaluate and assess 
advantages and disadvantages of particular substances. For the forest environment, it is necessary to 
use ecological, environmentally friendly means. Development in this area continues and particular 
companies offer steadily new and more ecological means. Therefore, we prefer products based on 
waxes, oils and solutions of resins. According to Štefko et al. (2009), coatings with water-repellent 
effects prevent from the penetration of precipitation water into the construction, slow the transport of 
atmospheric moisture into wood and prevent from entering the germs of biological pests into wood. 
They should be sufficiently steam-permeable in order condensed and other water could not 
accumulate under them. 
 

 
Fig. 1: Installation of wooden footbridge (www.lekon-tsk.cz) 
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Fig. 2: The covered wooden bridge in Černvír 

 
Fig. 3: Flashing of individual elements of a wooden footbridge 

 
Conclusion 
During the construction in the environment, the aim should be to minimize disruption in the landscape 
by the constructional site. From this point of view, the construction of wooden bridge structures fulfils 
this requirement. The footbridges can be prepared in the production plant and placed on site in a few 
hours. Bridges are often constructed in remote, badly accessible locations; therefore, it is necessary to 
choose the kind of construction and technology appropriate for the specific local conditions. The 
biggest problem of wooden bridges and footbridges is to ensure their sufficient durability. For the 
bridge construction is necessary to use high-quality durable materials, must be used constructional 
and chemical protection. It is appropriate to use only such substances that do not pollute the 
environment because of their composition. 
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Souhrn 
Při výstavbě v přírodním prostředí má být snaha toto prostředí minimálně narušit staveništním 
ruchem. Z tohoto pohledu výstavba dřevěných mostních konstrukcí tento požadavek může bez 
problémů splnit. Lávky lze připravit ve výrobně a uložení na dané místo je realizováno v krátké době. 
Stavba připravené základní konstrukce lávek z výrobny pak na staveništi trvá při použití potřebné 
stavební techniky pouze několik hodin, aniž by byla poškozena okolní vegetace nebo narušeno koryto 
potoka, narušena doprava apod. Mosty se často budují i v odlehlých, špatně přístupných lokalitách, 
proto je nutno volit jak druh konstrukce, tak technologii její realizace podle konkrétních místních 
podmínek. Někdy bude vhodnější sestavovat mostní konstrukci z jednotlivých prvků, protože těžkou 
techniku není možné do lokality dostat. Největším problémem dřevěných mostů a lávek je 
zabezpečení jejich dostatečné životnosti. Pro stavbu mostní konstrukce musí být použity kvalitní 
trvanlivé materiály, musí být navržena konstrukční a chemická ochrana, ale pouze látkami, které svým 
složením nezatíží životní prostředí. Pokud se rozhodujeme o vhodném nátěru, je třeba zhodnotit a 
zvážit výhody a nevýhody jednotlivých látek. Pro zabezpečení potřebné životnosti je nutná pravidelná 
kontrola realizovaných staveb a jejich údržba. 
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Abstract  
The use of photovoltaic floating solar installations (FPV) has created new opportunities to expand the 
capacity of solar energy, especially in countries where land available for this purpose is short. A major 
advantage of such systems is the use of the existing energy transport infrastructure up to consumers. 
The solar capacity can be used to increase the energy efficiency of these existing systems and can 
help manage the periods with low water. 
The development of such hybrid energy production systems may contradict the recreational role of 
many accumulation lakes. The hydropower lakes on watercourses have generated significant 
revenues from recreational activities. In these conditions, the development of methodologies meant to 
analyze the incomes and losses generated by adding the photovoltaic systems for obtaining electricity 
and for the recreational and ecosystem services is necessary. Making such investments and covering 
the surface of the accumulation lakes with floating photovoltaic systems should be done only after a 
careful analysis of the impact they generate on the developed recreational activities, of the lake 
ecosystem services. 
 
Key words: hydroelectric energy, ecosystem services, impact 
 
Introduction 
The use of floating photovoltaic solar systems (FPV) has created new opportunities to expand the 
capacity of solar energy, especially in countries where the available land for this purpose is reduced. 
Another major advantage, compared to the land systems, is the use of the existing electricity 
transmission networks from the hydroelectric plants, to the final consumers.  
Solar capacity can be used to increase the energy efficiency of these production assets and can help 
manage periods with low water resources. 
Previous researches do not offer a wide variety of analyzes regarding the relationship between FPV 
plants and their effect, positive or negative, on recreational activities, from the point of view of water 
quality, biodiversity, landscape, etc. 
The analysis would consist in a detailed detailed study of certain sites, from the point of view of the 
number of tourists in the area, of the incomes received from the recreational activities and the 
evolution after the installation of FPV plants. 
In the ranking of the countries with the highest revenues from recreational activities, at the level of 
2017 we find: USA, $ 299 billion, Spain, $ 96 billion, France, $ 86 billion, Thailand, $ 81 billion, United 
Kingdom, $ 72 billion, Italy, $ 62 billion, Australia, $ 59 billion, Germany, $ 57 billion, Macau (China), $ 
51 billion and Japan $ 48 billion (https://www.traveller.com.au/countries-that-make-the-most-money-
from-tourism-unwto-report-reveals-the-top-tourist-industries-h16hgn). 
In the year 2018, in 10 of these countries, these systems were in operation in over 300 projects 
globally, totaling 1314 MWp (MWp = megawatt-peak). China holds 73% FPV plants, followed by 
Japan with 16%, Korea 6% and other countries including the UK (Sahu et al., 2016; WB Report, 
2019). 
The first FPV system was built in 2007 in Aichi, Japan, followed by several other countries, including 
France, Italy, the Republic of Korea, Taiwan, Spain and the United States of America (WB Report, 
2019). China will rapidly reach over 1.5 GW of floating PV installed. The existing market will continue 
to expand, especially in Japan and Korea. An additional 13.7 MW program built by Kyocera on the 
Yamakura Dam reservoir in Japan's Chiba Prefecture is scheduled to be completed in 2018 (WB 
Report, 2019). There is also a growing demand for photovoltaic projects funded by EU, US and South 
American countries (Brazil) (https://www.pv-magazine.com/2018/10/03/floating-pv-goes-everywhere/). 
A visible increase in global installed floating PV capacity has been observed since 2015 (Figure 1). 
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Fig. 1: Global installed floating FPV capacity (dates after WB Report, 2019) 
 
Hydropower lakes are highly appreciated for their recreational, aesthetic, picturesque and for their 
water supply aspects (Diaconu, et al, 2019). Lakes are important habitats and food resources for a 
diverse range of fish, aquatic life and wildlife. 
At the same time, the lakes generated as a result of the development of dams, located near big cities, 
are highly appreciated by locals as places for spending leisure time and practicing various water 
sports (Diaconu et al, 2013). 
Under these conditions, the present research wants to analyze the tendency to use the surface of the 
accumulation lakes for the installation of photovoltaic panels and their impact on the recreational 
activities. 
 
Material and methods 
A relevant analysis model is the one created in Japan, being considered as the initiator of the FPVs, 
with about 70 installations along the archipelago. On the lake formed by the Yamakura dam in the 
Chiba Prefecture, Japan, is operating a 13.7 MW FPV plant, being the largest in the country. This 
plant covers an area of 180,000 square meters with an installed power of 13.7 MW. The dam with a 
height of 23 m was completed in 1964, thus generating a lake with an area of 61 ha (https://www.ciel-
et-terre.net/yamakura-dam-welcomed-floating-solar-panels-on-its-surface/). In 2019, the Faxai 
typhoon generated very strong winds that caused the panels to fail, and their overheating generated a 
strong fire (Photo 1). 
Its main function is to provide water for irrigation and energy, but also having a special landscape role. 
The installation can represent a downgrading factor in terms of a number of recreational activities, but 
at the same time it can also represent an attraction. 

 
a. 

 
b. 

Photo 1. FPV installed on the Yamakura Dam lake (a - undamaged; b – damaged by the Faxai 
typhoon) 

 
The development of methods for quantifying the impact of FPVs on recreational activities is necessary 
to be done as soon as possible, given the investments in the field and the degree of occupation of 
aquatic surfaces with such facilities. 
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Results 
In the context in which investment costs of FPVs average at $ 1.2/Wp, with the tendency in recent 
years to reach $ 0.8/Wp, and of the need for energy and especially clean energy, investments in such 
production systems of electricity will increase (IRENA, 2018). 
The close connection of the locations with that of the accumulation lakes, and especially those located 
in areas with high solar potential, will lead to occupying important areas of the water surface (Table 1). 
 
Tab. 1: Floating photovoltaic potential, capacity and energy generation by continent (man-made 
reservoirs and dams only) 

Continent 
Surface area 
available 
 (km2) 

No. of water 
bodies 
assessed 

Total FPV capacity 
potential [GWp] 
(10% of water surface 
used 
for PV installation) 

Total annual FPV energy 
output 
potential [GWh/y] 
(10% of water surface 
used for 
PV installation) 

Asia 115,621 2,041 1,156 1,286,911 
Africa 101,130 724 1,011 1,671,648 
Europa 20,424 1,082 204 195,736 
N. America 126,017 2,248 1,260 1,408,153 
S. America 36,271 299 363 581,507 
Oceania 4,991 254 50 67,131 
FPV = floating photovoltaic; GWh/y = gigawatt-hour per year; GWp = gigawatt-peak; km2 = square 
kilometer; PV = photovoltaic (source: WB Report, 2019). 
 
In Europe, in countries such as Belgium (Hesbaye Frost in Gear, Sibelco in Dessel), France (Piolenc, 
Vaucluse), Holland, Italy, Norway, United Kingdom, Portugal or Albania (Banja) and Ukraine, many 
FPVs installed on ponds, polders or accumulation lakes ensure the internal energy consumption of 
some industrial units, which also have aquatic bodies (Choi et al., 2013; EDB, 2018). 
 
Discussion 
In the context of an incipient methodology that allows the analysis of the relation of the installation of 
floating photovoltaic installations and their impact on the recreational activities, we found it appropriate 
to use a classical method of analysis, the SWOT analysis. 
It is clear that mankind's need for energy, greenhouse gas reduction, efficient use of space has led to 
the choice of these floating photovoltaic panel solutions. 
The development of such systems must be done without jeopardizing the recreational industry, which 
represents an important percentage of revenues globally. 
The research has highlighted the need for new approaches on the complex relationship between the 
components of a system, the development of alternative solutions for producing electricity using an 
important resource for tourism, lakes, must be analyzed in a wider context. The impact of these 
relationships being determined many systemic components, which are very dynamic (Petrișor et al., 
2016; Andronache et al., 2017). 
 

Strengths Weaknesses 
Reducing carbon and greenhouse gas 
emissions; 
Large-scale implementation of the use of 
renewable energy; 
Judicious administration of the territory; 
Reduction of evaporation from aquatic basins. 

Negative effects on the quality of water, flora 
and fauna; 
Reduction of the recreational potential of 
aquatic units (reduction of swimming, fishing, 
skijet, etc.); 
Artificialization of natural landscapes. 

Oportunities Threats 
New tourist attractions; 
Reduction of air pollution produced by the 
energy industry. 

Reducing the number of long-term tourists; 
Loss of jobs and income; 
Pollution in case of fire of the installations; 
Loss of biodiversity. 
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Understanding the patterns in which the systemic components relate, leads to more efficient decisions 
for the sustainable development of local economies based on recreational activities, in order to reach 
these objectives it is necessary to develop advanced methodologies such as GIS modeling and fractal 
analyzes (Andronache et al., 2016; Pintilii et al., 2017; Drăghici et al., 2017). 
 
Conclusion 
The results of this study highlight that the current investments in FPVs and the motivation of 
developing these systems is only an economic and environmental protection by reducing the 
greenhouse gas emissions of the classical energy industries. 
The functional units at the moment represent only examples of electricity production by maximizing 
space. 
The lack of a complex analysis on the impact of these investments can have on some related activities 
of the hydropower lakes, can have negative consequences on the landscape and the recreational 
activities. 
Thus, the development of complex studies that analytically highlight the relationship between the use 
of the surface of hydropower lakes for FPV installation and recreational activities is required. 
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Souhrn 
V důsledku nedostatku zvláštních předpisů využívání povrchů jezer zejména umělých pro instalaci 
plovoucích fotovoltaických elektráren jejich užívání zejména v posledních letech neustále roste. Za 
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těchto podmínek je nutné důkladně provést posouzení dopadu na vodní prostředí, ekosystémy, ale 
také na rekreační činnosti. 
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Abstract  
The aim of this contribution is to introduce the concept of green ergonomics and its relation to public 
recreation. The goals of ergonomics are effectiveness, efficiency, health, safety and usability which 
are also related to goals of environmental sustainability. Green ergonomics as such describes 
interventions with a pro-nature emphasis and explains connections between human systems and 
nature.  
Outdoor recreation can be reflected from the ergonomic point of view as integral components of 
population´s everyday physical and mental health and well-being. It can also provide important 
developmental, economic and social benefits. It is not only sports research, outdoor recreation but 
also adventure tourism. Among recent popular topic belong leader improvisation, the design of 
ergonomic methods, risk assessment or regulatory frameworks.  
Public recreation and tourism sector are slowly adjusting to societal challenges, such as ageing 
population and others which brings needs of the elderly in the central focus. This group of customers 
together with people with disabilities make an increasing number of customers with significant 
purchasing power. In this case ergonomic model in public recreation and services brings proposals for 
different needs in combination with ergonomic requirements and design.  
 

Key words: outdoor recreation, tourism, green ergonomics, well-being, design  
 
Introduction 
The main goals of ergonomics include effectiveness, efficiency, health, safety and usability. As such 
they are closely aligned with the goals of design for environmental sustainability. The term ‘green 
ergonomics’ describes interventions with ergonomic background with a pro-nature emphasis. The 
topic of Green Ergonomics is recently analysed to promote well-being, health and enhancement of 
human performance. Researchers are interested in the ways, how to identify maximization of human 
health and efficiency while simultaneously minimizing human impact on the environment. The 
research results from various fields confirm, that there is a positive impact of nature on human 
effectiveness, productivity, and well-being.  
 
Material and methods 
This contribution is based on a review of analytical studies, both theoretical and practical, dealing with 
the research field of ergonomics, green ergonomics and experience or case studies from various 
disciplines.  
 
Results and Discussion 
Green ergonomics is nested within the discipline of ergonomics, which is a field focused on improving 
the systems that people operate within to optimize human well-being and overall system 
performance (IEA, 2020). Ergonomics described by Punnett (2009) is part of public health which 
applies its scientific knowledge about human physical and psychological capacities and limitations to 
the design of products, systems, and environments for comfort, safety, and ease of use. Task and 
system design should take account of human requirements in sensory perception (vision, hearing, and 
touch), cognition and memory, and psychosocial environment. 
This emerging research area explores the connection of humans with nature and how nature 
facilitates well-being, health, productivity and effectiveness. Green ergonomics is focused on the bi-
directional connections between human systems and nature. This involves looking at (1) how 
ergonomics design and evaluation might be used to conserve, preserve, and restore nature and (2) 
how ecosystem services might be harnessed to facilitate the improved wellbeing and effectiveness of 
human systems (Thatcher, 2013). 
Green ergonomics is concerned about the development of human systems that integrate fully in a 
sustainable way with natural environments, and seeks to understand how engineered environments 
can be adapted to promote more human-nature connections (Thatcher, 2013). This research area is 
vitally important because of the continued degradation of the natural environment, and the direct link 
this has on human quality of life. It is difficult to maintain quality of life in an environment that itself is 
not healthy. One area of focus for green ergonomics is how damage to ecosystems negatively impacts 
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human well-being and effectiveness. A degraded environment cannot provide the resources needed to 
promote health and well-being such as nutritious food, clean air, fresh water, or nutrient-rich soil. 
Thatcher describes the need for green ergonomics to focus on reducing the human impact on 
ecosystems through ergonomic design to diminish or avoid natural crises. Examples of ergonomic 
focus areas include improving the eco-efficiency of products or designing and evaluating products with 
a pro-nature benefits. Biomimetic design is another area green ergonomics is embracing to impact 
human health and effectiveness. Biomimicry is nature inspired innovation.  
The discussions taking place in green ergonomics can have a significant impact in many areas. 
Occupational therapy can readily apply this research to help adapt work spaces to meet changing 
work force demands, as well as for the adaptive reuse of furniture and equipment to contribute to 
environmental sustainability (Dorsey & Miller, 2013). Horticultural therapists can build upon the 
findings of research in this field to develop programs that introduce nature to the workplace, and take 
employees out into the garden to improve well-being. Urban planners can use this type of research to 
develop urban green spaces that promote well-being and human effectiveness. Human resource 
development professionals can use this to develop work settings and systems that promote employee 
health and maximize efficiency. Perhaps most important, we are all going to be able to experience 
healthier indoor and outdoor environments that enhance our health, well-being, and productivity. 
The green building movement has gathered tremendous interest since 2008 when the US Green 
Building Council has provided an opportunity for ergonomists to actively participate by helping 
designers earn credit in the Leadership in Energy and Environmental Design (LEED) certification 
process (Hedge, 2013). 
 
Ergonomics In Sports and Outdoor Recreation 
As Salmon (2017) summarizes, sport and outdoor recreation represent integral components of the 
population’s everyday physical, mental health and well-being. This relates primarily to participation in 
physical activity, with regular moderate intensity physical activity reducing the risk of cardiovascular 
diseases, diabetes, cancers, and depression. Sport and outdoor recreation, moreover, also provide 
important developmental, economic and social benefits. They are important to society in general which 
give the floor to ergonomics to receive increasing attention. It can be a mechanism for understanding 
and optimising sport and outdoor recreation systems. 
Ergonomics applications focused on outdoor recreation and adventure tourism have emerged quite 
recently. Initial applications focused primarily on injury and accident analysis and prevention; however, 
in recent times the focus has expanded to activity leader improvisation, the design and evaluation of 
ergonomic methods, risk assessment and regulatory frameworks. 
Ergonomics research and practice is playing an increasing role in the design of sport and outdoor 
recreation systems, the optimisation, prevention of sports and outdoor recreation injuries. Sport and 
outdoor recreation systems are more complex and more technology centric. Various ergonomics 
methods are progressively being applied to understand and optimise training, tactics, injury prevention 
and regulation. The potential to inform safety critical system design and the development of 
ergonomics theory and methods through sport and outdoor recreation research and practice is being 
realised. 
As both sport and outdoor recreation systems continue to become more complex, more technology 
driven, and, in the case of sports, more competitive, the role of applied ergonomics research and 
practice in sport and outdoor recreation system design and evaluation is likely to increase (Salmon, 
2017) 
 
Specific groups of customers 
Children in playgrounds 
Ergonomics can be useful not only in sports and outdoor activities of adults, but children are often 
victims of non-suitable equipment. Based on Roderick (2004) annually, some 200,000 U.S. children 
require hospital emergency room treatment from injuries suffered on playground equipment. Most of 
these injuries (70%) are the result of falls. Climbers are responsible for the greatest percentage of 
injuries with most of these injuries the result of falls. Ergonomics provides recommendations for 
improved standards in this area with a special focus on children.  
 
Visually impaired customers in tourism  
Authors Larissa Nascimento dos Santosa, and Ricardo José Matos de Carvalho focus their 
ergonomics research interest on the visually impaired customers in tourism. Their diagnosis of luxury 
or superior hotels in the  Natal city, located in north-eastern Brazil shows that the hotels do not meet 
the normative indications of accessibility for the visually impaired tourists, their facilities are in-
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accessible (have prevented access) or of reduced accessibility and its employees are not prepared to 
provide adequate hospital services for people with visual impairment. Moreover, it was concluded that 
some of the accessibility problems faced by people with visual impairments are also faced by people 
in general. They suggest a guiding principles to design actions and interventions that must be 
considered in the preparation or revision of technical standards and manuals of good practice in 
accessibility related to people with visual impairments who are hotel users (Dos Santosa, N. L., de 
Carvalho, R.J.M. 2012) 
 
Adventure individual tourists, female, youngsters  
Content analysis done in New Zealand by Bentley, Keith and Macky (2007) of narrative text data for 
compensated injuries occurring in a place for recreation and sport over a 12-month period produced 
over 15,000 cases involving adventure tourism and adventure sport. As found in previous studies in 
New Zealand, highest claim counts were observed for activities that are often undertaken 
independently, rather than commercially. Horse riding, tramping, surfing and mountain biking were 
found to have highest claim counts, while hang gliding/paragliding/parasailing and jet boating injuries 
had highest claim costs, suggesting greatest injury severity. Highest claim incidence was observed for 
horse riding, with female claimants over-represented for this activity. Younger male claimants 
comprised the largest proportion of adventure injuries, and falls were the most common injury 
mechanism (Bentley, Keith, Macky, 2007). 
 
Elderly and people with disabilities  
Authors Butlewski and Jabłońska (2014) claim that the needs of the elderly and people with disabilities 
are noticed in the tourism sector, because of the purchasing power potential. Despite specific 
improvements, people with disabilities continue to face a number of barriers that prevent them from 
being satisfied with the use of hotel services. Services provided are more complex and require a 
number of subjective factors to be taken into account. The identified criteria have been characterized 
in the ergonomic quality model of hotel services that takes into account dimensions of different needs 
(accessibility, informativity, service) along with the formal requirements of ergonomic design. 
Supporting the activity of the elderly and people with disabilities brings positive effects not only to 
them, but also to wider community. Authors suggest the need for creation of appropriate conditions 
obtained through the use of models of ergonomic quality. Understanding the criteria of ergonomic 
quality of hotel services by policy makers may allow for breaking down both physical an mental 
barriers on the side of service providers (ignorance, lack of empathy), and also on the side of the 
recipients. It can also fight against a Seligman's helplessness syndrome, a chronic syndrome, a sense 
of powerlessness which is often common among people with disabilities and the elderly (Butlewski, 
Jabłońska, 2014). 
 
Conclusion 
Green ergonomics is settled within the discipline of ergonomics, a field focused on improving the 
systems that people operate within to optimize human well-being and overall system performance. 
Ergonomics is part of public health which applies its scientific knowledge about human physical and 
psychological capacities and limitations to the design of products, systems, and environments for 
comfort, safety, and ease of use. Task and system design takes into account human requirements in 
sensory perception, cognition, memory and psychosocial environment. The main goals of ergonomics 
include effectiveness, efficiency, health, safety and usability, which are closely aligned to 
environmental sustainability.  
Green ergonomics’ interventions provide society with ergonomic background of a pro-nature emphasis 
while promoting well-being, health and enhancement of human performance. Researchers identify 
various the ways, how to maximize human health and efficiency with minimizing human impact on the 
environment. The positive impact of nature on human effectiveness, productivity, and well-being was 
confirmed in many studies. Examples of ergonomic focus areas include improving the eco-efficiency of 
products or designing and evaluating products with a pro-nature benefits. Occupational therapy can 
apply this research to help to adapt work spaces, as well as for the adaptive reuse of furniture and 
equipment. Many professions can use results of this research such as designers, horticultural 
therapists, urban planners, human resource development professionals or even policy makers. 
Ergonomics provides recommendations for improved standards on children playgrounds. Hotel 
managers take into account suggested guiding principles to design actions and interventions of 
technical standards and manuals of good practice in accessibility related to people with visual 
impairments in hotel industry.  Understanding the criteria of ergonomic quality of hotel services, 
especially for the elderly and people with disabilities, by policy makers may allow for breaking down 
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both physical and mental barriers.  It can also fight against a sense of powerlessness which is often 
common among people with disabilities and the elderly. 
Optimisation of sport and outdoor recreation systems which are more complex and more technology 
centric. Various ergonomics methods are progressively being applied to understand and optimise 
training, tactics, injury prevention and regulation. Individual adventure tourists and a risk category 
when using horse riding, tramping, surfing or mountain biking. The role of applied ergonomics 
research and practice in above mentioned areas due to its importance is likely to increase. 
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Souhrn 
Cílem této práce je představit koncept zelené ergonomie a různých příležitostí, které se nabízí v 
oblasti rekreace. Zelená ergonomie je součástí vědní disciplíny ergonomie, což je oblast zaměřená na 
zdokonalení systémů, v nichž lidé pracují, aby optimalizovala lidskou pohodu a celkový výkon 
systému. Ergonomie je součástí veřejného zdraví, využívá své vědecké znalosti o fyzických a 
psychických schopnostech a omezeních člověka při navrhování výrobků, systémů a prostředí pro 
pohodlí, bezpečnost a snadné použití. Zelená ergonomie jako taková popisuje intervence s důrazem 
na ochranu přírody a vysvětluje souvislosti mezi lidskými systémy a přírodou.  
Vědci identifikují různé způsoby, jak maximalizovat lidské zdraví a účinnost s minimalizací dopadu 
člověka a na životní prostředí. Mnoho profesí může využívat výsledky tohoto výzkumu, například 
léčba prací, návrháři, zahradní terapie, urbanisté, odborníci na rozvoj lidských zdrojů nebo dokonce 
politici. Ergonomie poskytuje doporučení pro zlepšení standardů na dětských hřištích. Hoteloví 
manažeři se řídí hlavními zásadami pro navrhování akcí a technickými normami a příručkami 
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osvědčených postupů pro osoby se zrakovým postižením. Pochopení kritérií ergonomické kvality 
hotelových služeb, zejména pro seniory a osoby se zdravotním postižením, mohou politici použít pro 
umožnění odstranění jak fyzických, tak psychických překážek. Ergonomie může bojovat proti pocitu 
bezmoci, který je běžný u lidí se zdravotním postižením a starších osob. V oblasti sportu a rekreace 
na venkově se optimalizace a ochrana zranění zvyšují jak na kolektivní úrovni, tak i na úrovni 
individuální, jako je individuální povědomí turistů o nebezpečí. Role aplikovaného výzkumu ergonomie 
je výzvou pro mnoho oblastí, včetně zelené ergonomie a různých typů veřejné rekreace. 
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Abstract 
The article deals with the matters of geocaching and availability of this game for people using 
wheelchairs in the area of ŠLP ML Křtiny. It is practical and consists of analyzing all the caches in the 
area, the most visited caches and caches potentially available for people using wheelchairs, which are 
evaluated. The result of the evaluation of the caches is a proposal of measure and a proposal of 
creating a new suitable cache in the selected area that would be accessible for people using 
wheelchairs. 
 
Key words: geocaches, forest roads accessible for people using wheelchairs, geocaching, people 
with reduced mobility 
 
Introduction 
Nowadays, many people are attracted to the nature. They want to spend time here, relax actively and 
passively. Geocaching is a favorite activity for all generations. It is kind of a treasure hunt. Thanks to 
technological advancements everyone possesses mobile phone, and so geocaching is accessible to 
all. People with reduced mobility don't live easily, they also want to enjoy active recreation. At this 
moment, forests are accessible to these visitors. Geocaching is one alternative how disabled people 
can enjoy their free time.  This activity dispels prejudices that people in wheelchairs cannot do the 
same activities as healthy people. The aim of the article is to evaluate geocaching with regard to 
people with reduced mobility in the area of School Forest Enterprise Masaryk's Forest Křtiny. Another 
goal is to map the conditions of the most visited caches at the School Forest Enterprise, evaluate its 
surrounded environment conditions and accessibility of caches for wheelchair users in nature, or 
propose measures to improve land management in these aspects. 
Geocaching is a game that uses a device with the Global Positioning System (GPS), in Czech 
language called Globální polohový systém -Global Positioning System. Players, ’’cachers’’ (cache 
hunters) or ducks from all over the world search for hidden objects based on coordinates, to which the 
GPS receiver will lead them. The hidden object is a box called a cache, in Czech keš. (Groundspeak, 
2019). 
Cache is a container that can have different sizes and shapes. It is possible to find containers of 
different sizes either made of plastic or metal. Caches can also look like a stone. The cache always 
contains a logbook to record all the visits of hunters; it can also contain various items used for 
exchange between ’’cachers’’ (cache hunters) or items that are moved to other caches. These items 
can sometimes travel a distance of hundreds of kilometers, which are so-called trackable items. Each 
cache always indicates its founder, the date of establishment, the level of difficulty of the trail and the 
terrain by using stars (from 1 to 5): 1 indicates the lightest level and 5 being the most difficult. 
Additionally, the cache indicates its size and popularity points. However, the final cache may not 
exactly match the founder's description, because the data is entered subjectively. On the cache page, 
you will also find a more detailed description of the place, the coordinates of the cache, a hint that will 
help you to find it easier, the number of cache finds and its attributes such as accessibility for cars, 
bicycles or wheelchairs. (Groundspeak, 2019).  
• Cache level of difficulty - describes the level of difficulty of finding a cache, means that mental 
involvement is necessary to puzzle out the final coordinate; the least difficult caches can be found only 
with help or description (e.g. one tree in the surrounded area), more difficult ones are hidden for 
instance in tree stumps in the forest and include Multi and Mystery caches, which vary in its level of 
difficulty according to the number of stops and ciphers. The level of difficulty increases with the length 
of the trail and with the difficulty to solve the actual position of the cache. (Groundspeak, 2019) 
• Cache Terrain - expresses the level of difficulty of moving in the terrain when moving to a hidden 
cache location. This aspect is described in more detail in the cache listing (Groundspeak, 2019). 
According to the Czech Encyclopedia of Geocaching (2019), according to the scale from 1 to 5 stars, it 
is proposed to divide the categories as follows: 

Terrain 1 - paved roads (touristic trails, forest trails, field), sidewalks, roads; adopted for the free 
movement of wheelchair users, mothers with prams and roller-bladers, 
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Terrain 2 - unpaved roads, trodden paths, simple terrains outside forest and field roads, 
meadows and stairs; easily accessible to healthy people and children, 
Terrain 3 - off-road route, more demanding terrain (e.g. steep hill, dense vegetation); terrain 
accessible for majority of people with minor problems (shortness of breath, scratches), 
Terrain 4 - steep slopes, rocks, swamps, river wading, wall climbing without equipment, caches 
located over 2 m above the ground, where it is necessary to climb; accessible only for sports-
savvy individuals, 
Terrain 5 - very demanding terrain, equipment needed (e.g. climbing, diving). 

 
According to Die Handicaching (2019), caches available for wheelchair users are marked with the 
number 1, which is the easiest terrain, if they meet the following criteria: 
1. Cache height 60-100 cm above the ground 
2. No obstacles on the road 
3. Slope of the path - plane 
4. Road surface paved, asphalt, smooth 
5. Distance of the cache from the nearest parking lot is less than 150 m 
 
As stated by Schneider and Jadczaková (2016), the main problem of geocaching is the widening of 
roads, subsoil and soil erosion, damage to flora and tree roots, grinding of rocks and minerals, 
disturbance of fauna. 
The common colloquial use of the term "disability" is characterized by stereotyping - it is "something" 
that is related to long-term or permanent loss of health and at the same time greater or lesser limits in 
performing normal activities, more or less restricted access to certain activities, various types of care 
and support, with addiction or helplessness, etc. (…) (Krhutová, 2013) 
The website Handicaching.com (2019) aims to improve the accessibility of geocaching worldwide for 
people with health problems and disabilities. Thanks to the simple evaluation of the cache, the 
affected person verifies its accessibility and thus avoids possible disappointment from not reaching the 
cache. The cache can be evaluated by anyone; the service is publicly accessible after entering the 
cache code. The site was founded by people with the same goal of making the game accessible to 
people with disabilities worldwide. Caches are managed by the public; they are not controlled in any 
way, so there is no guarantee that the rating of caches is still current and correct. In New Mobility 
magazine, Ayers (2013) states that more than 26,000 caches were evaluated on Handicaching.com. 
This article describes the experiences of wheelchair geocachers who advise to readers to visit 
Handicaching.com, or look for caches on paved roads; they also advise to involve the family in the 
treasure hunt and thus socialize with family members. Fialová et al. (2015) state that the Czech 
Republic does not regulate barrier-free accessibility of the landscape and forests. Furthermore, based 
on a questionnaire survey, it can be concluded that the most suitable terrain for wheelchair users is 
the asphalt road surface, compacted earth road, less compacted gravel (mechanically reinforced 
aggregate). Stairs and improperly chosen barriers on forest roads cause great problem for wheelchair 
users. 
Fialová et al. (2018) divided the accessibility of caches for wheelchairs into two categories: 
1. Individually accessible caches 
2. Caches accessible with assistance 
 
Based on the division, they proposed (Fialová et al., 2018) "recommendations for different types of 
caches" as follows: 
Individually accessible caches: "This category is intended for less experienced wheelchair users, 
wheelchair users without assistance, hand wheels and electric wheelchairs." The route to the cache 
must consist of a paved (technical or natural) and even surface, which is stable in all weather 
conditions, there must be no transverse structures or crevices larger than 20 mm; the longitudinal 
slope must not be greater than 6% (part of the trail up to a length of 9 m can have a maximum of 8% 
longitudinal slope); the maximum transverse slope is 2%. The width of the roads could be preferably 
2,000 mm to fit two wheelchairs next to each other, the narrowest width could be 1,500 mm, 
exceptionally, short-term narrowed width of 900 mm. Obstacles larger than 20 mm should not occur 
on the trail. If there are obstacles along the route, the cache founder should mention them. Due to the 
limited mobility of a wheelchair user, caches should be installed minimally 200 mm above the ground, 
preferably a dispersion of a height of 400-1000 mm from the ground up to 1 400 mm (in the 
maximum). The cache cannot be placed in the corner, in a so-called "dead point" with the dimensions 
of a right triangle measuring 450 x 450 x 630 mm, as the wheelchair user cannot reach the area in the 
shape of the triangle. 
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Caches accessible with assistance: "This category is suitable for very skilled wheelchair users, electric 
wheelchairs and wheelchair users with assistance." The route to the cache must be paved (technical 
or natural surface) with even surface; in the rainy weather, it can be slightly wet or muddy, there must 
be no transverse structures or slots larger than 20 mm, the maximum longitudinal slope may be 8% 
(part of the trail up to a length of 9 m may have a maximum longitudinal slope of 8–12.5%). The 
transverse slope should be at most 7% with a maximum longitudinal slope of 4% (at a longitudinal 
slope of 4-12.5%, the transverse slope can be only 4%). The width of the road should be greater than 
1,200 mm (short direct passage exceptionally 900 mm). There should be no obstacles. If obstacles 
larger than 50 mm occur on the road, the cache founder should warn wheelchair users. When 
installing the cache, the same conditions apply as for individually accessible caches. 
Virtual caches for wheelchair users: A type of cache that doesn't physically exist, so the author only 
selects the accessible terrain directly for wheelchairs. The potential founders of these caches could be 
healthy and physically handicapped people, what may increase the interest in the game of people with 
reduced mobility. To recognize the existence a cache, you must complete tasks that are graded by 
points. The tasks do not reflect the level of difficulty of the cache, but on the contrary, they reflect the 
accessibility to a certain place chosen by the founders’ preference. The bonus task aims to motivate to 
collect more caches in one location. For a certain number of caches found, the wheelchair user will be 
rewarded (e.g. coffee) served in the local restaurant. Tasks include to take a picture of a place 
determined by the coordinates of the cache, getting to know the surrounding area (e.g. the number of 
stairs that lead to the building’s entrance) and a bonus for which the wheelchair user picks up a card in 
the information center (caches’ card of visits). 
 
The Training Forest Enterprise Masaryk's Forest Křtiny (hereinafter referred to as ŠLP ML Křtiny) is a 
part of Mendel University in Brno, especially the Faculty of Forestry and Wood Technology. It was 
established in 1923. The main role of ŠLP is to provide suitable study ground especially for students at 
the Faculty of Forestry and Wood Technology, both for research activities and education; ŠLP 
manages and takes responsibility for university's property, which serves as a recreational area for the 
public and performs other forest services. (Mendel University in Brno, 2019) 
 
Methodology 
The field survey was performed on caches located near suitable forest roads. They were evaluated on 
the basis of the methodology for evaluating caches for wheelchair users according to Fialová et al 
(2018), assessed and documented by a camera. Based on the information obtained, specific 
measures were proposed to improve the accessibility of these caches. The conclusion of this 
investigation is a proposal to establish caches accessible for wheelchair users in the selected area. 
 
Results 
With the help of available materials and map data, the map indicating accessible caches at ŠLP ML 
Křtiny was created in the ArcGis program (Fig. 1). 
A total number of caches found in the selected area was 321 (including the residential area of 
municipalities), out of which: 
a) According to the type of cache: 

• 175 Traditional Caches, 72 Mystery Caches, 54 Multi Caches, 11 Earth Caches, 2 
Letterboxes, 5 Events, 2 Wherigo 
b) According to the size of the cache 

• 45 Micro, 166 Small, 84 Regular, 5 Large, 19 Other, 2 without details 
c) According to level of difficulty 

• 19 difficulty 1, 58 difficulty 1.5, 128 difficulty 2, 54 difficulty 2.5, 39 difficulty 3, 7 difficulty 3.5, 
7 difficulty 4, 6 difficulty 4.5, 3 difficulty 5 

d) Structure of terrain 
• 4 terrain 1, 51 terrain 1.5, 109 terrain 2, 61 terrain 2.5, 57 terrain 3, 16 terrain 3.5, 10 terrain 
4, 2 terrain 4.5, 11 terrain 5 

e) Number of caches for premium players 
• 10 

In terrain 1, there are only 4 caches in the area, from which it can be concluded that many caches are 
not available for wheelchair users in the area. 
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Fig. 1: Map of caches on the Training Forest Enterprise Masaryk Forest Křtiyny (keš = cache) 

(Prepared by Eliška Matušková) 
 
The most frequently visited caches 
The most frequently visited caches include those near the city of Brno, caves, wells and other 
important sites located in the territory of ŠLP ML Křtiny- these are traditional caches. The most 
frequently visited cache in the selected area is located at the southern tip of the ŠLP border. The 
cache is called Hotel Velká Klajdovka and has more than 3,500 visits, which is probably due to the fact 
that the cache is located on the outskirts of Brno. The strange thing, however, is that it has no 
popularity among players at all. 
According to the popularity, rated in the list of caches found on the geocaching.com website, the most 
popular caches are those around the city of Brno hidden in the forest areas. Most of them are caches 
shrouded in mystery, which are Mystery caches. In order to find them, you need to solve a riddle. The 
most popular is the FOGLHAUS cache, for which you have to possess a knowledge about the birds. 
The cache itself is very interesting, the finder is really excited about it. 
 
Caches potentially accessible to wheelchair users 
Based on the analysis of terrain 1 and the attribute of wheelchairs (accessibility for wheelchair users), 
in total, there are 6 caches in the selected area. These are caches of Sancta Catharina, Bahňák, 
Výpustek Cave, SPORE 134 – Soběšice Forest Cemetery, Chapel of St. Barbora in Rudice, Spore56 - 
Klarisky, Forest trail Brno - Ochoz. These caches were not evaluated in the field survey, except for the 
only one, which is SPORE 134. The cache was visited to verify accessibility for wheelchair users. 
The main goal of wheelchair accessibility was to analyze the caches near the forest road. Using the 
program ArcGis, a total of 16 potentially accessible caches were found by combining forest paths and 
distances up to 10 m from the cache. 
 
Field survey 
A total of 14 caches were visited, for which a brief description and their evaluation are given. The 
study included assessment whether caches are also rated on Handicaching.com. As an example, we 
use the location of the Forest Nursery. See Table 1 for evaluation. 
 
Accessibility: The forest road made of mechanically reinforced aggregate has an unsuitable barrier in 
the direction from Rudice; the wheelchair user can go around it only with help, as there are roots and 
stones at the detour point (see Fig. 2). The cache is located at the back of the information board 1.5 m 
from the forest road (see Fig. 3) on a grassy area where it can be difficult for wheelchair users to 
move. The cache is 180 cm high (see Fig. 4), means that it is too high for wheelchair users. 
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Influence of geocaching: Trampled vegetation from behind the information board (geo-highway). 
Suggested measures: Place the cache on a lower transverse wooden prism so that the cache is 120 
cm above the ground. The assistant will help the wheelchair user to reach to the board. 
 
Tab. 1: Evaluation of Forest Nursery 

Code: GC3RQYP 
Name: Lesni skolky 
Type: Traditional Cache 
Level of difficulty: 1,5 
Terrain: 1,5 
Forest road: K Hliníkovým dolům (1L) 
Hiding place: Behind the information board 
Type according to methodology: Caches accessible with assistance 
Rating on Handicaching.com: no 
Suitable for wheelchair user: No, too high 

 
 

 
Fig. 2: Unsuitable barrier and its pass through on the forest road K Hliníkovým dolum (Photo by Eliška 

Matušková, 2019) 
 

 
Fig. 3: Cache location, Forest Nursery (Photo by Eliška Matušková, 2019) 

 

 
Fig. 4: Unsuitable location of the cache Forest Nursery for wheelchair users (Photo by Eliška 

Matušková, 2019) 
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Evaluation of caches for wheelchair users 
Based on the field survey we found, that no cache near forest roads is suitable and accessible for 
wheelchair users. According to the methodology, majority of caches are evaluated as accessible 
caches with assistance, which means in reality that none of the wheelchair user can reach any of them 
by himself. However, these caches require help from an assistant along the way (major part of the 
route distance), or the wheelchair user cannot reach half of the distance towards the cache. In order 
for a wheelchair user to be able to reach caches independently, it is essencial to move some caches a 
few tens of centimeters lower. Another disadvantage is that many caches located on a forest road are 
actually located a few tens or hundreds of meters further, especially Mystery and Multi caches. It was 
also found that no cache is rated on the Handicaching.com website, which makes the game 
accessible to wheelchair users. 
 
Design of a suitable cache 
It would be best to place the caches so that they are accessible directly from the road, e.g. on an 
information or educational board, bench, sign, etc., where it would be attached by a magnet. However, 
the conditions must be taken into account in accordance with accessible distance for a wheelchair 
user and the other technical parameters necessary for his movement around the cache. The proposed 
land measures may also include the reconstruction or access to forest roads for wheelchair users, 
especially the replacement of barriers. The Forest road called Svitavská which is located between 
Adamov and Blansko covered with an asphalt is a suitable and undemanding path for wheelchair 
users, accessible by car and public transport. Therefore, it would be best option to place a cache on 
this forest road. The problem may be the high number of cyclists and people with roller skates, but the 
forest path is wide enough. A suitable solution would be to establish at least one cache on the territory 
of ŠLP ML Křtiny, accessible for wheelchair users. Further on, it can be sufficiently promoted among 
the target group. 
 
Discussion and conclusion 
Caches were searched on forest roads 1L and 2L and in their vicinity. As a matter of fact, that forest 
roads are found in nature, in a forest environment, so they are much more attractive for relaxation and 
stay in nature. Urban areas are accessible for wheelchair users, but are not the goal of this study. 
The main aim of this work was to evaluate geocaching on the territory of ŠLP ML Křtiny for people 
using wheelchairs. The evaluation was carried out on the basis of a field survey of caches, which are 
located on forest roads suitable for wheelchair users. The forest roads were selected as a transport 
route and at the same time with an average longitudinal slope of up to 8%. Based on the evaluation of 
caches and the necessary knowledge, a proposal was made to establish a cache accessible for 
wheelchair users in the selected area. 
The work is divided into two parts: theoretical and practical. The theoretical part deals with the issue of 
geocaching and the target group, which consists of wheelchair users. Geocaching as a world-famous 
game is described in great detail in the work. The work contains the history of the game, the division of 
caches, a description of the cache and more. Furthermore, the target group is described, based on 
division of disabilities and its legal basis, as well as the relationship between wheelchair users and 
geocaching, the accessibility of wheelchair users on the forest roads and the methodology for 
evaluating caches for wheelchair users are mentioned. The theoretical part was drawn from available 
literature and electronic sources, from the oral presentation, too. 
The practical part contains an analysis of caches in the area, an analysis of the most frequently visited 
caches and potentially accessible caches for wheelchair users. A total of 321 caches were found, 
most of which are traditional caches. The most frequently visited caches are near the city of Brno, 
including interesting sites such as caves. The most frequently visited cache was visited by more than 
3,500 players. Potentially accessible caches were evaluated according to the terrain and forest roads 
accessible for wheelchairs. In the level of difficulty of the terrain 1 or with the attribute wheelchair 
(accessibility for wheelchair users) 6 caches were found. One of them with terrain 1 was evaluated as 
inaccessible for an independent wheelchair user. 16 caches were found on forest roads, 3 of them 
were not visited during the field survey due to terrain inaccessibility for wheelchair users. Each 
examined cache is described and evaluated. None of the caches on forest roads were evaluated as 
an individually accessible cache for wheelchair users. The conclusion of the practical part of the work 
is the proposal to establish a suitable cache in the area. 
There is no cache accessible for wheelchair user in the territory of ŠLP ML Křtiny along the forest 
roads, which they could find themselves. We suggested solution to establish a suitable cache, 
preferably on the forest road, directly attached to a magnet. This would increase the interest of 
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wheelchair users visitors in the territory of ŠLP , who could actively recreate in the local natural 
environment. 
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Souhrn 
Článek se zabývá problematikou geocachingu a dostupnosti této hry pro lidi, kteří používají invalidní 
vozíky, v oblasti ŠLP ML Křtiny. Práce spočívala v analýze všech keší v oblasti, nejnavštěvovanějších 
keší a keší, které jsou potenciálně dostupné pro lidi používající invalidní vozíky. Výsledkem 
vycházejícím z analýzy keší je návrh opatření a návrh vytvoření nové vhodné keše ve vybrané oblasti, 
která by byla samostatně přístupná pro osoby používající invalidní vozíky. 
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Abstract 
The structure of cultivated crops highly influences the erosion processes. Crop-management should 
be designed according to C factor and average annual soil loss values calculated by USLE. Several 
methods were developed due to lack of optimal data required in original methodology. For designing 
optimal crop rotation expressed by C factor can be used STD-C tool and permissible soil loss limits 
respectively C factor limits. Phenological data for C values calculation were obtained from 30 year 
monitoring of 4 phenological stations and 36 year period records of rainfall data from 54 rain gauges 
stations in Moravia. Using proposed methodology the erosion control effectiveness of conventional 
intensive, Norfolk and ecological crop rotation systems and their influence of sustainable soil 
productivity and biodiversity of rural areas were compared in 4 localities of Moravia. 
 
Key words: crop-management, C factor, USLE,  rural landscape, agrotourism 
  
Introduction 
One of the most problems of land use in the CR is soil erosion caused by water from heavy rainfall 
and snow melting or by wind. It is necessary to know erosion processes intensity for optimal designing 
of crop management on the field. The most often used method for determination of soil erosion 
intensity is USLE (Wischmeier & Smith, 1978) for calculating average annual soil loss. Protective 
influence of vegetation cover and crop management is expressed by crop-management factor C. 
Many authors developed different methods of C factor estimation and calculation due to lack of 
optimal data defined in original methodology. Brychta et al. (2018) divided approaches for C 
calculation into several groups – based on: 1) long-term monitoring of runoff plots (Janeček et al. 
2012, Wischmeier and Smith 1978), 2) defining subfactor values (Dissmeyer and Foster 1981), 3) 
simulated rainfall (Gacia-Orenes et al. 2009), 4) land cover classification method and average values 
(Panagos et al. 2015), 5) satellite multispectral data and vegetation indices (Van der Knijff et al. 2000), 
6) regression and correlation analyses with climate data (Toman and Kadlec 2003), 7) Spatial-
temporal distributed C factor tool (Brychta et al., 2018). 
We used method of group 7 and data of 36 year phenological monitoring from 4 stations for 
comparisons of intensive monocultural, Norfolk and ecological crop rotation. Current agriculture in EU 
states is controlled and managed by quotas and a number of direct and indirect subsidies. Despite 
some improvement most of farmers set up a crop rotation system primarily according to market 
requirements and short-term large-scale production is at the expense of sustainable production. 
Among erosion control effectiveness and sustainable agriculture, also the influence of biodiversity and 
their connection to supporting of relationship to agricultural land by agrotourism is discussed. 
 
Materials and methods 
Data for C values calculation were obtained from 30 year monitoring of 4 phenological stations and 36 
year period rainfall records from 17 rain gauges with continuous recording and 37 rain gauge stations 
on Moravia. Location of used station are shown on Figure 1 (left). Used phenological stations (model 
localities) were chosen in 4 types of agricultural production areas - potato, cereal, maize and fodder 
crop areas (Figure 1 right). Phenological data from 36 year period were summarized in Table 1. Using 
proposed methodology the erosion control effectiveness of conventional intensive, Norfolk and 
ecological crop rotation systems and their influence of soil quality, productivity and biodiversity of rural 
areas were compared in 4 localities of Moravia. Compared 4 year crop rotations are consist of these 
crops: 1) intensive monocultural - winter wheat, rye, 2) Norfolk - clover, winter wheat, maize, rye, 3) 
ecological - alfalfa, winter wheat, clover. 
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Fig. 1: Location of used stations for Moravian region - RG - rain gauge, RGCR - continuous recording 

RG 
 
C factor have to be determined with respect to occurrence of erosive rainfalls which occur in Moravian 
region from April to October. Erosivity of rainfalls is determined by R factor. For R factor values 
calculation was used methodology according to Wischmeier and Smith (1978) with modification of 
erosive rainfall parameters according to Brychta and Janeček (2019)  using equations 1 - 3: 
 R = E × i30/100,         (1) 
where: R - rainfall erosivity factor (M/ha×cm/h), E - total kinetic energy of rainfall (J/m2), i30 - max 30-
min intensity (cm/h). The total kinetic energy of rainfall is: 
 ,         (2) 

where: Ei - kinetic energy of rainfall in the i-section (n - number of section):  
 Ei = (206 + 87 log isi) × Hsi ,                 (3) 
where: isi - intensity of rainfall in the i-section (cm/h), Hsi - rainfall total in the i-section (cm). For 
calculation were considered rainfalls with total > 12.5 mm AND (simultaneously) intensity > 6.25 
mm/15 min separated from other rainfall at least by 6 hours or less if the section was considered as 
one erosive rainfall. R factor values were calculated for each month. For interpolation were used 
geostatistical methods Simple Cokriging (Figure 2). 
 
C factor values were calculated by STD-C factor tool (Brychta et al. 2018). All steps of time-consuming 
C calculation are automated in this tool with innovative procedure of R factor weights determination for 
each agro-phase using fully distributed monthly R factor maps (Figure 2). The resultant STD-C factor 
values are calculated according to following equations (4–6): 

STD C = ( )/yr ,                                   (4) 

Ci = Ri × Cp ,                                                     (5) 
Ri = (Rd/Nm) × Np  ,                                          (6) 

where: STD-C – spatial-temporal distributed C factor, i, n – sequential number of months where 
erosive rainfalls were detected (April–October),  Ci – C factor values for each month that occurs in a 
given agro-phase, yr – number of years, Cp – soil loss ratio between given vegetation conditions and 
black fallow (SLR) (Wischmeier and Smith 1978) for each agro-phase, Ri - R factor weights for each 
month that occurs in a given phase, Np – number of days that occur in a given month and agro-phase, 
Rd – percentage distribution of R throughout the year (decimal number), Nm – number of days in a 
month (e.g. 31 for August). 
 
Results and discussion 
Resulting R factor values are shown in created maps on Figure 2. We can see occurrence of high 
spatial temporal variability mainly in period June - August which highly influence resulting C factor 
values and erosion effectiveness of crop rotation systems. We can see differences in percentage 
distribution of R values throughout the year for selected localities on graph in Figure 3. Comparison of 
these values for Moravia and all area of Czech Republic (Brychta et al. 2018, Janeček et al. 2012) 
shows higher values in June and July and lower values in the rest of the year for Moravia.  
Resulting comparison of all tested localities are summarized in Table 1. Ecological system has the 
best erosion control effectiveness in all cases. On the other side monoculture system bring high short-
term productivity but in long term productivity decreases. Norfolk system brings high long term 
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productivity and also quite good erosion control effectiveness. Detailed comparisons is shown on 
Figure 5.  Erosion effectiveness can be improve by applying sowing in to stubble and mulching or 
using intercrops especially in risk period in August occurring in all monitored crop systems. Also basic 
rules of crop rotation should be respected: shallow seasoning with deep seasoning, narrow leaves 
with broad leaves, less and more water-intensive, demanding fertilization with stable manure with 
undemanding, nitrogen-enriching soil with nitrogen-intensive crops, with longer and shorter growing 
times, with different: nutrient requirements, spectrum of pests and diseases, demands on soil 
preparation before sowing or planting and which are well tolerated with pre-crops. 

 
Fig. 2: Average R factor values for Moravia - a) April, b) May, c) June, d) July, e) August, f) 

September, g) October, h) all year 
¨ 
The willingness of farmers to adhere to above mentioned and other principles of crop management 
depends on their relationship to the land. In the CR, there is a high property fragmentation of land and 
therefore the owner prefer to rent land to large agribusinesses rather than to cultivate their smaller 
fields themselves. One of the tools how  to promote the relationship to the land and a willingness to 
work in agriculture and promote sustainable soil quality is agrotourism.  Agrotourism is a rapidly 
developing sector that uniquely connects tourism and agriculture, especially developing eco-
agrotourism. Agrotourism and similar activities should help young people's interest in expanding 
employment opportunities, self-realization and preventing rural population decline. They should also 
increase the value of the agricultural landscape, its maintenance in accordance with the principles of 
ecological balance and sustainable agriculture (Kantorková, 2016). 

Conclusion 
Structure of cultivated crops highly influences the erosion processes, sustainable soil quality and 
productivity. Erosion control effectiveness was analysed for 4 localities using STD C tool, 30 year 
period phenological data  and created maps of monthly and annual R factor from 36 year period data 
of 54 RG. The best results exhibits ecological system. Focusing on sustainable productivity, 
biodiversity and effectiveness bring Norfolk system good solution and its erosion control effectiveness 
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is also sufficient and can be improved by applying sowing in to stubble or mulching. In the CR, there is 
a high property fragmentation of land and is therefore rented to large agribusinesses, where market 
prices are the main factor in crop management. Agritourism is a promising tool to support the 
relationship to soil and the willingness of smaller farmers to work in agriculture and to promote 
sustainable soil quality. 

Tab. 1: Summarization of 36 year period phenological data and resulting C values for model localities.  

Explanations: crop-management - C1 - monoculture, C2 - Norfolk, C3 - ecology. 
 

 
Fig. 3: Percentage distribution of R factor throughout the year 

 
Fig. 4: Monthly distribution of C values of monitored crop rotation systems 

winter cereals spring cereals maize 
locality 

sowing harvest sowing harvest sowing harvest 
C1 C2 C3 

Tvrdonice 1.10 25.7 24.3 13.7 26.4 18.9 0.323 0.238 0.189 

Koněšín 23.9 7.8 2.4 28.7 15.5 28.9 0.304 0.209 0.168 

K. Myslová 30.9 14.8 10.4 13.8 9.5 2.10 0.311 0.216 0.176 

Protivanov 1.10 18.8 12.4 19.8 11.5 12.10 0.339 0.242 0.194 
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Souhrn 
Struktura pěstovaných plodin výrazně ovlivňuje erozní procesy, trvale udržitelnou kvalitu půdy a její 
produktivitu. Management plodin by měl zohledňovat hodnoty faktoru C a průměrné roční hodnoty 
ztráty půdy vypočtených pomocí USLE. Protierozní účinnost byla analyzována pro 3 typy osevních 
postupů a 4 lokality pomocí nástroje STD C, fenologických dat za 30 let a vytvořených map 
průměrných měsíčních a ročních R faktorů pomocí záznamů ze 36 letého období z 54 stanic. Nejvyšší 
protierozní účinnost vykazuje ekologický systém. S ohledem na udržitelnou produktivitu, biologickou 
rozmanitost přináší Norfolkský systém dobré řešení a jeho protierozní účinnost je uspokojivá a lze ji 
zvýšit použitím setí do strniště nebo mulčováním. Dodržování zásad střídání plodin závisí na vztahu k 
půdě. V ČR je vysoká vlastnická fragmentace půdy a proto je pronajímána velkým agropodnikům, kde 
o managementu plodin rozhodují především tržních ceny. Perspektivním nástrojem na podporu vztahu 
k půdě a ochoty menších farmářů pracovat v zemědělství a na podporu udržitelné kvality půdy je 
agroturistika. 
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Abstract 
Due to significant erosion damage caused by snow melting is important evaluation of erosion risk in 
this part of season. The most endangered parts of season are after harvest period in summer and 
snow melting period in spring. There are particular differences in erosion control effectiveness of 
spring and winter crops. This research is focused on evaluation crop-management factor of winter 
cereals in non-growing and snow melting period.  For calculation is used STD-C tool with integrated 
data of snow water equivalent and snow cover depth and resulting snow melting rate. Using proposed 
methodology the erosion control effectiveness of crop rotation system can be evaluated completely 
with snow melting period. It enable incorporation of snow melting erosion in calculation of average 
annual soil loss by USLE-GIS method.  
 
Key words: winter cereals, C factor, snow melting erosivity, USLE,  agrotourism 
 
Introduction 
Soil erosion is serious problem in the Czech Republic. According to Janeček et al. (2012) more than 
50% of arable land is threatened by water erosion. Brychta (2019) summarized data of monitoring 
suspended solids in several Czech and Slovak rivers by Zachar (1982) and Kliment et al. (2007). He 
states that on average 58% of soil losses occurs in period November - March  without erosive rainfalls. 
Wischmeier and Smith (1978) modified USLE equation for snow melting erosion. They recommended 
modify R factor by adding Rs subfactor obtained by taking 1.5 times December-March precipitation 
for given localities where snow melting erosion occurs. McCool et al. (1982, 2002) calculated Rs 
subfactor as snow water equivalent (SWE) of average snow amount at 31th March. Zachar (1982) 
replaced R factor by erosion potential of snow cover calculated as a product of  SWE, snow melting 
rate and runoff coefficient. Středová and Toman (2002) calculated erosivity of snow cover according to 
Zachar (1982) for 50 meteo stations in CR and created map of erosion potential of snow cover for CR. 
This contribution is focused on crop and management factor (C) calculation during whole year period 
(in vegetation and also non-vegetation period) weighted by rainfall and snow melting erosivity. This 
approach connects original methodology according Wishmeier and Smith (1978) and Zachar (1982).  
 
Materials and methods 
Model locality is a part of Olšava river basin. Data for C values calculation were obtained from 30 year 
monitoring of phenological station Bojkovice and 36 year period rainfall records from 17 rain gauges 
with continuous recording, 37 rain gauge stations and 22 station with measurement of SWE on 
Moravia. Locations of used stations are shown on Figure 1.  

 
Fig. 1: Location of used stations in Moravian region - RG - rain gauge, RGCR - continuous recording 

RG, SWE - snow water equivalent measurement 
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R factor values were calculated according to Brychta and Janeček (2019) using 
equation: 

R = E × i30/100,         (1) 

where: R - rainfall erosivity factor (M/ha×cm/h), E - total kinetic energy of rainfall (J/m2), i30 - max 30-
min intensity (cm/h). The total kinetic energy of rainfall is: 

,          (2) 

where: Ei - kinetic energy of rainfall in the i-section (n - number of section):  

Ei = (206 + 87 log isi) × Hsi ,                 (3) 

where: isi - intensity of rainfall in the i-section (cm/h), Hsi - rainfall total in the i-section (cm). For 
calculation were considered rainfalls with total > 12.5 mm AND (simultaneously) intensity > 6.25 
mm/15 min separated from other rainfall at least by 6 hours or less if the section was considered as 
one erosive rainfall. R factor values were calculated for each month. For interpolation were used 
geostatistical methods Simple Cokriging.  

Snow melting erosivity factor (RSM) were calculated according to Zachar (1982) and Středová and 
Toman (2012) using equation: 

RSM = m × h × k,     (2) 
where: RSM – snow melting erosivity factor (cm • mm/day) m – snow melting rate (mm/day), h – 
amount of water created during snow-melting period, calculated using SWE value (cm), k – runoff 
coefficient determined as value 0.5 times to value between 1.5–3 according to freezing of soil profile. If 
data are not available then middle value of soil freezing 2 can be used and then k = 1. Resulted values 
were interpolated using Simple Cokriging method with covariates of altitude and climatic regions.  
The sum of both resulted rasters of R and RSM factor (Figure 3 left) presented erosive forces of 
rainfalls and snow melting and can be used for C factor calculation weighted by spatiotemporal 
distribution of rain and snow erosivity during the year (Figure 4). Percentage share of RSM  values are 
shown on Figure 3 (right). 
The resulted weighted STD-C factor (Brychta et al., 2019) values were calculated according to 
following equations (6–8):  

STD C = ( )/yr      (6) 
Ci = Ri × Cp        (7) 
Ri = (Rd/Nm) × Np       (8) 

where: STD-C – spatial-temporal distributed C factor, i, n – sequential number of months where 
erosive rainfalls were detected (January–December),  Ci – C factor values for each month that occurs 
in a given agro-phase, yr – number of years, Cp – soil loss ratio between given vegetation conditions 
and black fallow (SLR) ( Wischmeier and Smith 1978) for each agro-phase (according to Figure 2),  
Ri - R factor weights for each month that occurs in a given phase, Np – number of days that occurs 
in a given month and agro-phase, Rd – percentage distribution of R throughout the year (decimal 
number), Nm – number of days in a month (e.g. 31 for August, 30 for April etc.).  
Tested crops was winter wheat cultivated with 3 precrops - clover, corn, cereal and with or without 
erosion control agrotechnology (sowing in to stubble and left straw after harvest). Soil loss ratio values 
were determined according to Table 1 (Brychta et al., 2019). 

 
Fig. 2: The timeline of 5 agro-phases for C factor calculation 
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Tab. 1: C factor values for 5 phenological phases and different crop rotations and used agro-
technique. 

Explanations: J - after clovers, O - after cereals, B - after root crops and corn, P - sowing into 
ploughed land, S - sowing into stubble, m - straw left (not harvested). 
 
Results and discusion 
Resulting sum of R and RSM factor values are shown in created maps on Figure 3 (left). Percentage of 
only RSM values are shown on Figure 3 (right). We can see occurrence of high spatial-temporal 
variability which highly influence resulting C factor values and erosion control effectiveness of 
evaluated winter wheat with given precrop and used agro-technology.  We can see differences in 
percentage distribution of R+RMS vs. only R values throughout the year for selected locality Bojkovice 
on graph in Figure 4 (left). Comparison of resulted C factor values distribution calculated by modified 
STD-C tool (Brychta et al. 2o018) are shown on Figure 4 (right). Resulting C factor values of all tested 
variants of winter wheat cultivation are summarized in Table 2. 
 
 

 
Fig. 3: Sum of R and RSM factor values (left) and percentage of only RSM values (right) 

 
 

 
Fig. 4: differences in percentage distribution of R+RMS vs. only R values (left), resulted C factor values 

distribution of tested variants (right) throughout the year. 
Explanations: JP, JSm, OP, OSm, BP, BSm see in Table 1. 
 

C factor for each phenophase (Cp) - SLR crop code - crop rotation and 
used agro-technique 

1 2 3 4 5 5m 
JP 0.5 0.55 0.3 0.05 0.2 0.04 
JS 0.02 0.02 0.02 0.02 0.02 0.02 
OP 0.65 0.7 0.45 0.08 0.25 0.04 
OS 0.25 0.25 0.2 0.08 0.25 0.04 
BP 0.7 0.75 0.5 0.08 0.25 0.04 

cereals,  
oilseeds 

BS 0.7 0.7 0.45 0.08 0.25 0.04 
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Tab. 2: Resulting C factor values of all tested variants of winter wheat cultivation. 

variant SLR 3rd agro-phase C factor 

JP 0.123 0.213 

JSm 0.008 0.023 

OP 0.184 0.306 

Osm 0.082 0.14 

BP 0.205 0.379 

BSm 0.184 0.319 
 

The best erosion control effectiveness exhibits variant JSm (after clover, sowing in to stubble, straw 
left after harvest). We can see on Figure 4 (left) especially high SLR values of 3rd  agro-phase (period 
November - April) when snow melting occur (Figure 4 right). The worst results exhibits variant BP 
(after corn, without any erosion control agro-technology). Motivation of farmers to apply given erosion 
control agro-technology depends on their relationship to the land. It is difficult to realize given erosion 
control agro-technology due to demands on expensive and high-performance technology and primary 
focusing on current production instead of sustainable production. In the CR is low number of small 
farmers or ecological farms and owner prefer to rent land to larger agribusinesses. It is necessary to 
find new ways and activities for supporting  the relationship to the land and sustainable soil quality. 
One of the promising way can be agrotourism, especially rapidly developing eco-agrotourism. 
(Kantorková, 2016). 

Conclusion 
For practical application in land consolidation and erosion control measures designing is necessary 
to developed methodology for calculation of soil loss during the nongrowing period when the soil is not 
protected by vegetation cover especially after harvest period and period of the most intensive snow 
melt. For these purposes snow melting and rainfall erosivity maps and their percentage distribution 
throughout the year were created. Using this created raster datasets was modified STD-C tool 
(Brychta et al., 2018) for calculation of C factor for the whole year period including period November - 
March when no erosive rainfalls occur. The best results of evaluated variants of winter wheat 
cultivation exhibits JSm (after clover, sowing in to stubble, straw left after harvest). This variant 
required higher financial expenses and therefore is difficult to force farmers to its application. It can be 
healpful supporting  the relationship to the land and sustainable soil quality by the agrotourism, 
especially rapidly developing eco-agrotourism. 
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Souhrn 
Pro praktické uplatnění v procesu pozemkových úprav a navrhování protierozních opatření je nutné 
vyvinout metodiku výpočtu ztráty půdy v mimovegetačním období, kdy půda není chráněna 
vegetačním pokryvem, zejména po sklizni a v období nejintenzivnějšího tání sněhu. Pro tyto účely byly 
vytvořeny mapy erozivity tání sněhu a erozivity deště (R a RSM faktor) a jejich procentuální rozložení v 
průběhu roku. Pomocí vytvořených rastrových datasetů byl upraven nástroj STD-C (Brychta et al., 
2018) pro výpočet faktoru C pro celoroční období včetně období listopad - březen, bez výskytu 
erozních srážek. Nejlepší výsledky z hodnocených variant pěstování ozimé pšenice vykazuje JSm (po 
jeteli, zasetí do strniště, sláma po sklizni ponechána). Tato varianta se zařazením protierozních 
agrotechnických opatření vyžaduje vyšší finanční náklady, a proto je obtížné donutit zemědělce k 
jejich aplikaci. Jednou z možností jak jak podporovat vztah k půdě a její trvale udržitelnou kvalitu a 
produkci, je motivace prostřednictvím agroturistiky, zejména rychle se rozvíjejícího odvětví 
ekologického agroturistiky. 
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Abstract  
Sustainable forest management is characterized mainly by considerate access to nature. A careful 
approach to nature increased structural, spatial and species diversity with maximum use of natural 
processes should be used. This way of silviculture is associated with higher technological demands 
and forests with different structures require a different approach. Emphasis on sustainable and close 
to nature management should be put especially in recreational areas, where forest stands in the 
landscape fulfill not only production, soil protection, but also recreational function.  
Experimental plots were established in selected forest stands to compare two different types of 
management. Based on inventory data from these plots, a simulation (in the forest biodynamics 
simulator SIBYLA) of development of the stand structure was carried out using different management 
types. The first type of forest management was the currently used method of silviculture. The second 
type of silviculture was chosen with an emphasis on creating a structurally rich forest with sustainable 
management. The results show that the second variant (with a richer forest structure) can be not only 
economically advantageous but also a higher potential for fulfilling non-production functions can be 
expected. 
 
Key words: forest structure and growth simulation, continuous cover forestry, the sustainability of 
production, target tree method, biodiversity index 
 
Introduction 
There are dominant large forests with predominance of European beech (Fagus sylvatica L.) in the 
Chřiby area, Little and White Carpathian Mountains (Czech Republic). The main addmixture in this 
forest is composed mainly from Norway spruce, but also from maples, larch, oak and silver fir. The 
forests in the White Carpathian Mountains area are managed “temporarily” in a structurally rich way 
when forest stands are grown in a maximum of two-storeyed stand during their regeneration under a 
shelterwood (Fig. 1).  
The ideas of permanent and sustainable management were described by Möller in 1922 (Schabel and 
Palmer, 1999), and these ideas are being implemented currently in the form of ontinuous cover 
forestry (CCF), including Plenterwald or an un-even aged forest (Helliwell, 1997; O'hara) et al., 2007). 
In the context of changing climate, transformations from coniferous to mixed forests are also 
increasingly discussed (Schütz and Pommerening, 2013).  
 

 
Fig. 10: Two-storeyed forest stand in the Javorník village area (Kománek, 2018) 

 
The suitability of silviculture according to principles applied e.g. in Dauerwald or CCF has been proven 
and described in Germany, Italy, Switzerland and France, and Great Britain (Patrone, 1944; 
Leibundgut, 1946; Pukkala, 2016). Usually, this method of silviculture is defined by using a multi-sized 
forest structure (Davies and Kerr, 2011). The structure of these forest stands is usually not suitable for 
light-sensitive tree species that cannot handle longer shading (Smith and Hawley, 1986). 
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The silviculture of structurally rich forest stands with a predominance of one specie (e.g. beech) is also 
possible with respect to the sustainability of such management, e.g. if conditions such as the average 
stock volume of around 250 m3/ha are met (Schütz, 2006). 
The article aim is to evaluate the management potential of forest as a structurally rich in the Filipovské 
údolí recreational area in the White Carpathians Mountains (Czech Republic) using simulations of 
forest stand structure development to the future. 
 
Materials and methods 
The measurement was performed at the White Carpathians Mountains (Czech Republic), near the 
village of Javorník nad Veličkou. The dominant soils are cambisems, luvisems and rankers. The 
climate is classified as slightly warm, with an annual rainfall of 600–750 mm according to Quitt (1971). 
Four stands were selected in the area of interest regarding to their different thickness, species and 
spatial structure. A total of eight measurement plots was created (Tab. 1). 
 
Tab. 1: Basic information of research plots 

PLOT NUMBER 
  

1 2 3 4 5 6 7 8 
DIMENSIONS (m) 25×25 25×50 50×50 
AGE OF THE STAND (year) 58 71 99 106 
SLOPE ORIENTATION JZ JZ SZ SZ V V SZ SZ 
HEIGHT ABOVE MEAN SEA 
LEVEL 505 512 542 528 555 585 475 535 
 
Two models of stand growth for each plot were chosen. The development of both management 
models was simulated in the SIBYLA software (Simulator of forest biodynamic). It is a growth 
simulator based on empirical distance-dependent tree models (Fabrika and Adamec, 2015).  
The first type of forest management was chosen according to a commonly used method of 
management (COMMON model). As part of this management model, thinning from above was applied 
in the middle age of the crop (40–80 years) with removal of trees with inappropriate crown shape. At a 
later age (90-100 years) were reduced density of trees to support the natural regeneration of the forest 
stand, and in 110-150 years the forest stand was gradually regenerated using strips. 
The second type of management was chosen with an emphasis on the creation of a structurally rich 
stand and longtime sustainability of forest stand diversity. Within this management model, 
interventions were chosen in combination with the support of target trees and felling of trees of the 
target diameter (TARGET model). 
All results were taken from simulation outputs. For this paper, the following parameters were 
evaluated for plot 5 only: 

• total volume increase, 
• volume per hectare, 
• total wood harvested, 
• total wood harvested per intervention per hectare, 
• stand diversity index. 

Stand diversity index according to Jaehne and Dohrenbush (1997) expresses a combination of 
species composition, vertical structure, horizontal structure and crown differentiation (Neuman and 
Starlinger, 2001). Forest stand structure is divided into five groups according to the diversity index 
values (Tab. 2). 
 
Tab. 2: Stand diversity index according to Jaehne a Dohrenbush (1997) 
Index value Description 
Less than 4,000 Monotonous stand structure 
4,000 – 5,999  Regular stand structure 
6,000 – 7,999  Irregular stand structure 
8,000 – 8,999  Diverse stand structure 
8,999 and more  Extremely diverse stand structure 
 
The results related to the economic evaluation are presented for all 8 plots - the assortment 
composition for individual tree species was evaluated according to the prices of IV. a quarter of 2018 
(Czech Statistical Office, 2019). 
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Results and discussion 
The results of the simulation of the development of selected dendrometric parameters in the growth 
simulator are shown in Fig. 2 and 3. Significant differences can be seen in the course of the curves of 
total volume increments and total volumes of harvested timber. The upper storey of the forest stands 
in the simulation by the COMMON model (Fig. 2) disappears when these two curves meet (2069). As 
a result of harvest of trees, we can see a sharp decline in the volume/ha curve and stagnation of the 
total volume production values. Thus, the production function of the forest in the COMMON model is 
reduced. 
 

 
Fig. 11: Development of dendrometric parameters in timeline – model COMMON (for plot 5) 

 
These two curves (total volume increment and total volume of timber harvested) are almost parallel in 
TARGET model (Fig. 3). The character of silviculture in this model was chosen with regard to ensuring 
regular harvesting dependent on increment with higher forest stability. Further, almost linear growth of 
these two curves can be seen. In terms of sustainability, the TARGET model at the stand level is 
higher than the COMMON model. If we wanted to apply the findings of Schütz (2006), the volume of 
forests would decline to an average value of about 250 m3/ha and would probably stay around this 
value in the course of further development. The curve of the volume per hectare and the volume of the 
harvested wood per intervention in the TARGET model shows a slightly fluctuating, almost balanced 
course. 

 
Fig. 12: Development of dendrometric parameters in timeline – TARGET model (for plot 5) 

 
Fig. 4 shows a simulation of the development of the stand diversity in both models. Within the 
COMMON model, structural diversity is increasing to the felling completion stage of forest stands. 
Then we return to the one storey forest stand and the diversity index decreases to the values of nearly 
regular forest stand structure. In the TARGET model, stand diversity index has longtime more 
balanced curve. After reaching the values indicating irregular stand structure, the diversity index 
remains unchanged at the same level. Harvest of the upper storey (in the COMMON model) also 
results in a decrease in its structural diversity. 
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Fig. 13: Development of the value of the stand diversity index according to Jaehne and Dohrenbush 

 
Within the COMMON model, the forest stand that has reached the age of 150 has automatically 
switched to age 0 and has been registered with the age of 10 in the following period. Values at the age 
of 150 are given before the forest stand is harvested. Within the TARGET model, the forest stand was 
not harvested, so with the continuing development of the stand, the age of 160 years and up was 
replaced by a new time series. The values in years 30, 40 and 50 were not represented in the 
simulations, so they are not in the time series. The average difference of assortments value between 
the models COMMON and TARGET is 129,000 CZK (Fig. 5). Assuming exponential decrease of 
assortment value in the 30-50 age curve, this difference could increase even further. Davies and Kerr 
(2011) in their study point out the financial loss of early felling in CCF. However, they also point to 
lower costs in restoring stands by natural regeneration. In the long term, they also point to CCF 
managements earnings that are close to normal management. 
 

 
Fig. 14: Economical evaluation of assortments within COMMON and TARGET models depending on 

age 
 
Conclusion  
The potential for using the possibility to cultivate structurally rich forests in the area of interest (White 
Carpathians Mountains - Czech Republic) is very good. The model of target trees and target diameter 
(TARGET) shows a constant supply of stands over time and an overall higher value of stands (in 
terms of monetization of assortments value). In addition to the possibility of creating a richer forest in 
terms of species, thickness and height with continuous soil cover, this model also brings the higher 
value of forest stands, an average of 129,000 CZK. Therefore, the main recommendation for practice 
is to take a decisive step and grow forests as structurally rich. In this case, it is necessary to start 
structural thinning in stands 40-80 years old to differentiate stand structure. At later age (81-110) 
management depends mainly on the diameter structure of the forest stand. If this structure is 
sufficiently diverse and there are also enough high-quality seedlings, these stands can be converted to 
structurally rich or group selectition forest. In the case of inadequate species composition, it is 
preferable to choose underplants to increase the species diversity of the stand. However, if these 
stands suffer from a shortage of undergrowth, it is better to choose the group regeneration with shade-
tolerant trees and thus create a species-rich new stand, which will then be easier to work with. 
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Based on the results of the simulations, it is clear that the variant of forest management with a richer 
vegetation structure can be not only economically advantageous, but it can also have a higher 
potential for fulfilling non-production functions. 
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Souhrn 
Trvale udržitelné hospodaření se vyznačuje především šetrným přístupem k přírodě. S tímto 
způsobem pěstování lesů je spojena vyšší technologická náročnost, přičemž lesy s odlišnou 
strukturou vyžadují různý přístup. Důraz na trvale udržitelné a přírodě blízké hospodaření by měl být 
kladen zejména v rekreačních oblastech, kde plní lesní porosty v krajině nejen funkci produkční, 
půdoochranou, ale i rekreační.  
Za účelem srovnání dvou odlišných typů managementu byly založeny ve vybraných lesních porostech 
zkusné plochy. Na základě dat z inventarizace těchto ploch byla provedena simulace (v simulátoru 
biodynamiky lesa SIBYLA).  
První typ managementu lesa byl zvolen dle současně běžně používaného způsobu hospodaření. 
Druhý typ managementu byl zvolen s důrazem na vytvoření strukturně bohatého porostu a trvalou 
udržitelnost hospodaření.  
Z výsledků vyplývá, že druhá varianta (s bohatší strukturou porostu) může být nejen ekonomicky 
výhodnější, ale lze předpokládat i vyšší potenciál plnění mimoprodukčních funkcí. 
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Abstract  
In the Czech Republic, USLE is a standard method used to assess the risk of water erosion in the 
design of erosion control. The accuracy of the resulting USLE values depends on the quality of the 
input data and the algorithms used. In the Czech Republic, 2 methods of LS factor calculation are 
recommended. It is a calculation method using USLE 2D software (Van Oost, K, Govers, G., 2004) 
and a calculation method by equation from Mitasova et al. (1996). The results of the evaluation by 
these methods differ from each other. The aim of the paper is to show the differences that the use of 
different methods of LS factor evaluation shows on the example of the strongly erosion-endangered 
model area Starovice - Hustopeče. The calculation of erosion risk affects the design of anti-erosion 
and landscape-forming measures. These measures changes our landscape and rural space. 
 
Key words: Soil erosion; USLE; LS factor; USLE 2D; GIS; landscape; rural space  
 
Introduction 
Soil erosion is a natural process which has, however, been markedly accelerated in the present epoch 
by the activities of man, in particular by intensive farming. In the Czech Republic (CR), more than 50% 
of farmland is threatened by soil erosion (Dostál et al. 2006; Podhrázská et al., 2015, Podhrázská et 
al., 2019). The main reasons of the high erosion threat in CR were insensitive human interventions 
into the landscape in the second half of the 20th century. Until this period, agricultural production 
exploited land blocks of a mean size of 0.5 ha. The most popular method of water erosion risk 
modelling is represented by the empiric equation “Universal Soil Loss Equation” (USLE) (Wischmeier, 
Smith, 1978). Interpretation of the universal equation factors in the conditions of CR was done by 
several authors, and USLE was applied to the conditions of CR by Zdražil (1965), Holý (1978, 1994) 
Pasák (1984), Toman (2000), Janeček et al. (2012), Karásek et al. (2019).  
 
Materials and methods 
Model locality Starovice – Hustopeče u Brna 
To analyse the erosion caused by intensive management, we selected a model locality in the region of 
South Moravia. This locality is characterized by soils with high productive quality and frequent 
occurrence of water erosion. The locality is represented by a land block situated at the borderline of 
cadastral areas between Starovice and Hustopeče u Brna. The locality is situated at the altitude of 228 
m, with 223.5 ha surface, and its average slope is 7 %. 
 
Assessment of erosion risk 
From the point of view of erosion hazard modeling, the USLE standard is used in the Czech Republic. 
Its application (including recommended values of USLE factors) was determined by Janeček et al. 
2012 in the methodological manual “Protection of agricultural land from erosion”. Two different 
methods can be used to calculate the LS factor. 
LS factor calculated by USLE 2D software (Van Oost, K,  Govers, G., 2004) 
USLE2D software was developed by Van Oost and Govers in Belgium in 2000. Sofware is designed to 
calculate the LS factor in combination with GIS. The LS factor is made up of a digital terrain model 
(DMT) and a plot of plots. 
LS factor calculated by equation from Mitasova et al. (1996) 
The LS factor in this equation is modified for rugged terrain. The calculated LS factor takes better 
account of the effect of concentrated runoff on increasing erosion. The following was used to calculate 
the LS values in USLE: 
    

where A is the upslope contribution factor (flow accumulation), B is the slope steepness in 
degrees.  
 
Results  
Different approaches of LS factor determination were also reflected in the results of the long-term 
average loss of soil using the USLE method. Average value of long-term average soil loss by water 
erosion (G t / ha / year): 
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- variant 1 (LS factor calculated by USLE 2D): Ø G = 13,7 [t/ha/year] 
- variant 2 (LS factor calculated by Mitasova equation): Ø G = 9,8 [t/ha/year] 

 
Fig. 1: Evaluation of water erosion (LS factor according to USLE 2D used on the left; LS factor 

according to Mitášová equation on the right (1996)) 
 
The dispersion of the average soil loss by water erosion is around 28%. At the same time, we evaluate 
the same state of the area under different methods. In the Czech Republic, the limit of long-term 
average soil loss (permissible) up to 4 [t / ha / year] is currently binding. For erosion control designers, 
this limit is binding. Thus, the design of anti-erosion measures must be effective at least to reduce the 
long-term average soil loss by water erosion below this level. The results of the paper clearly show 
that the resulting value of long-term average soil loss can be significantly influenced not only by the 
used input factor values, but also by the used method of LS factor determination. 
 
Tab. 1: Evaluation of water erosion by USLE method using different methods of LS factor evaluation 

LS factor calculated by 
USLE 2D (Van Oost, K,  
Govers, G., 2004) 

LS factor calculated by 
equation from Mitasova 
et al. (1996) 

Soil loss G [t/ha/year] 

[ha] [%] [ha] [%] 

0 - 4 47,9 21,5 90,7 40,6 

4 - 8 55,0 24,6 52,3 23,4 

8 - 12 35,4 15,9 21,0 9,4 

12 - 16 21,6 9,7 17,0 7,6 

16 - 20 17,1 7,6 14,1 6,3 

> 20 46,5 20,8 28,3 12,7 

total 223,5 100,0 223,5 100,0 
 
Conclusion  
The aim of the paper is to show that the choice of the LS factor method alone is crucial for the overall 
outcome of the long-term average USLE loss. In the Czech Republic it is possible to use both above 
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mentioned methods of LS factor evaluation. The set limit of long-term permissible soil loss by water 
erosion at 4 t / ha / year (for the Czech Republic) is binding for designers of erosion control. However, 
by using alternative methods of determining the LS factor, this permissible soil loss can be achieved in 
an easier but more difficult way. In our study, the differences are around 28-29%. The erosion 
calculated on the basis of LS factor according to Mitášová et al. (1996). 
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Souhrn 
V České republice je USLE standardní metodou používanou k posouzení rizika vodní eroze při 
navrhování regulace eroze. Přesnost výsledných hodnot USLE závisí na kvalitě vstupních dat a 
použitých algoritmech. V České republice jsou doporučeny 2 metody výpočtu faktoru LS. Je to metoda 
výpočtu používající software USLE 2D (Van Oost, K, Govers, G., 2004) a metoda výpočtu pomocí 
rovnice od Mitasova et al. (1996). Výsledky hodnocení těmito metodami se od sebe liší. Cílem 
příspěvku je ukázat rozdíly, které ukazuje použití různých metod hodnocení LS faktoru na příkladu 
silně erozní modelové oblasti Starovice - Hustopeče. Výpočet rizika eroze ovlivňuje návrh opatření 
proti erozi a tvorby krajiny. Tato opatření mění naši krajinu a venkovský prostor. 
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Abstract  
The Brno Reservoir on the Svratka River is an important recreation site. However, this reservoir, which 
is managed by Povodí Moravy,s.p., has been struggling with the issue of eutrophication for a number 
of years. The submitted paper briefly summarizes the implemented remedial measures, which have a 
positive impact on the quality of water in the reservoir. This paper also includes evaluation of selected 
indicators of the water quality in tributaries to the reservoir. This concerns the tributaries Veverka, 
Kuřimka Bílý potok and Svratka, where regular monthly monitoring took place. The analysed indicators 
include pH, conductivity, dissolved oxygen levels, water temperature, nitrates, and total phosphorus. 
The results were evaluated according to the limits stipulated by Government Decree 401/2015 Coll. 
and ČSN 75 7221. One of the most problematic indicators in the long-term is phosphorus, which was 
also confirmed by the results of our study.  
 
Key words: eutrophication, phosphorus, water contamination 
 
Introduction 
The term eutrophication of water can be explained as excessive enrichment of water with nutrients, 
particularly nitrogen and phosphorus, and the subsequent vigorous expansion of autotrophic 
organisms - cyanobacteria, algae, water macrophytes. The resulting organic mass subsequently 
partially decomposes and partially settles on the bottom. Eutrophication of the water therefore means 
a series of phenomena and processes caused by excessive nutrients. Typical phenomena in eutrophic 
water include: low visibility through the water as a result of the massive numbers of cyanobacteria, 
algae or water macrophytes, fluctuation of oxygen concentrations and pH, both over time (day/night) 
and also from the aspect of distribution between the bottom and surface (Pokorný, 2014). 
Eutrophication is a natural phenomenon to a specific degree and is caused by nutrients being flushed 
out of the soil, dead organisms decomposing or falling volcanic ash for example. 
Eutrophication caused by human activities - i.e. unnatural eutrophication - is linked to intensive 
agricultural production and use of mineral fertilizers, discharged sewage and industrial wastewater, 
atmospheric settlement of nitrogen from cattle kept for meat and from combustion emissions 
(transport). This phenomenon may also be caused by agricultural use of still water - carp/duck 
breeding, feeding fish, fish excrement, fertilization of ponds, etc. (Oppeltová, 2015). 
The term eutrophication has been a worldwide problem from the second half of the twentieth century. 
Improvement of the health of the reservoir is a costly and long-term matter. It requires a combination 
of internal and external interventions, it requires collaboration between experts, politicians and the 
understanding of the public (Pokorný, 2014). The best option would be a situation when excessive 
eutrophication does not occur at all, i.e. when no pollution reaches the reservoir from the tributaries. 
We are talking about pro-active protective measures. These include restriction of water pollution, 
preventing fertilizers from being flushed out of agricultural soil (and the related anti-erosion and anti-
flood measures) and thorough treatment of wastewater.  
In the event that measures implemented in the waters above the reservoir are not sufficient, additional 
measures must be implemented to eliminate eutrophication and its consequences. The methods 
utilized to restrict growth of water plants can be divided into mechanical, chemical and biological 
(application of the natural enemies of cyanobacteria). Mechanical methods include extraction of 
submersed macrophytes using special harvesters, extraction of sediment, elimination of cyanobacteria 
and algae using ultrasound, cutting out emergent plant growth. Another method is to use food dyes or 
shading to restrict light (Spurný et al., 2015). Chemical methods include use of algicides (substances 
reducing cyanobacteria growth) or precipitation of phosphorus using coagulants and flocculants. 
Compounds of aluminium or iron are used to precipitate phosphorus for example. The principle is that 
these compounds bind phosphorus, subsequently creating gelatinous floccules, which settle on the 
bottom and thereby become unusable by cyanobacteria and algae. Aeration, i.e. a process that affects 
the water column, is also an important and effective tool. Water from various depths is aerated and 
mixed, which prevents formation of a temperature gradient and concentration of the oxygen gradient. 
The principle of this method is that oxygen is also present at the bottom when the water is mixed, 
which helps accelerate decomposition of organic matter, precipitates phosphates and keeps the 
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surface of the sediment in oxidized form. Cyanobacteria and algae die off, because they reach the 
deeper layers where there is insufficient light (Centre for cyanobacteria and their toxins, 2005). 
The quality of the water in reservoirs with a high presence of algal blooms declines, with the related 
subsequent restriction of use of the reservoir. This means increased costs for treatment of water used 
for irrigation or for drinking water production. Furthermore, if this is a reservoir intended for 
recreational use, it results in restriction or complete prohibition of swimming and water sports. Poor 
water quality has a negative impact on fish and other organisms. 
 
Brno Reservoir 
The Brno Reservoir is located in the South Moravian Region, Brno - city District, and is managed by 
Povodí Moravy, s.p. (Morava River Board s.e.). It spreads over two cadastral areas - Kníničky and 
Bystrc. It was constructed on the Svratka River (56.19 km) for the purpose of generating electricity in a 
first-class hydroelectric station, to reduce flood flow rates, for recreation and water sports, sailing and 
fishing. It was put into operation in 1940. The hydrologic series number is 4-15-01-147, the water 
catchment area covers 1,586.23 km², the reservoir itself covers an area of 259 ha (Povodí Moravy, 
s.p., 2010). The maximum depth of the reservoir is 17 m and the average depth is 11 m. The reservoir 
level rises from below the weir by Tejkaluv mill in Veverská Bítyška, the dam lies on the border 
between Brno city districts Bystrc and Kníničky. This is a reservoir with a short water retaining period 
of approximately 1 month, which means that the quality of the water in the reservoir is governed by the 
quality of the water in the tributaries (Maršálek 2009; Kosour 2016). 
Before 2009 a massive occurrence of cyanobacteria blooms, high chlorophyll content and low visibility 
was regularly registered at all monitored bathing areas. Repeated bathing prohibition orders were 
issued (Kosour, 2016). This resulted in creation of two important projects, which dealt with and 
continue to deal with reduction of pollution of the reservoir: A Clean Svratka and Implementation of 
measures at the Brno Valley Reservoir (Čistá Svratka a Realizace  opatření). Preparatory work began 
in 2007 and chiefly consisted of adding lime to exposed sediment when the water level of the reservoir 
was regularly lowered for the winter period, for the purpose of promoting mineralization of organic 
matter present in the sediment. The quantity of fish stock was also modified and mussels were 
collected when the water level was lowered. These activities culminated in 2009, when the water level 
was reduced to the historic minimum of 10 m (to a level of 219 MASL) and the sediment underwent 
winterization and summerization, sediment was removed by digger in specific locations and lime was 
applied to exposed sediment. Aeration towers were then installed in the prepared area of the reservoir 
and dosage of iron sulfate was commenced at the tributary. The water quality was monitored closely 
throughout the entire season by Povodí Moravy, s.p. and by the Regional Hygiene Station. The 
quantity of fish stock in the reservoir was modified, predatory fish were introduced and white fish were 
removed. After completion of the "Implementation of measures at the Brno Valley Reservoir" project, 
which was subsidized from the Operational Programme Environment, an agreement was reached to 
continue these measures and financial support was provided for the project "Implementation of 
measures at the Brno Valley Reservoir, 2nd phase 2013-2017 and 3rd phase 2018 – 2022” 
(Jihomoravský kraj, 2018). 
 
Materials and methods 
Water quality indicators were analysed on four tributaries of the Brno Reservoir - Veverka, Bílý potok, 
Kuřimka and Svratka. Samples were collected regularly every month for a period of one year from 
June 2018. Conductivity, dissolved oxygen, pH and water temperature were measured in the field. 
Selected quality indicators (phosphorus, nitrates) were analysed by spectrophotometer at the Mendel 
University laboratory according to certified HACH methodology. The acquired results were compared 
with Government Decree (G.D.) No. 401/2015 Coll. (where the annual average was calculated) and 
with Czech Technical Standard No. 75 7221 Water quality - Classification of the quality of surface 
water. 
 
Results and discussion 
Nitrogen nitrate is not a problematic indicator. Fig 1 indicates that increased concentrations were 
registered in the Svratka River and in Bílý potok in July, August and September 2018, when they 
ranged within the 3rd to 4th class of quality according to ČSN 75 7221. These values fall within the 1st 
class of quality throughout the remainder of the year.  
On all the monitored profiles the annual average ranged from 1.4 mg/l to 3 mg/l and was therefore 
below the limit value of 5.4 mg/l according to G.D. 401/2015 Coll. 
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Fig. 1: Evaluation of nitrate nitrogen acc. to ČSN 75 7221 

 
Throughout monitoring, conductivity was substantially higher in the Kuřimka and Veverka, where it 
ranged from 800 µS/cm to 1000 µS/cm (i.e. in the 3rd class of quality according to ČSN 75 7221). 
These values ranged in the 2nd class of quality in Bílý potok and mostly in the 1st to 2nd class of 
quality in the Svratka River. 
The results of monitoring clearly indicate that phosphorus is a very problematic indicator. As  Fig.2 
shows, the highest concentrations were established on all profiles in July, August and September 
2018, when values ranged in the 5th class of quality acc. to ČSN 75 7221. This means that the annual 
average on all profiles was several times above the limit value of 0.5 mg/l acc. to 401/2015 Coll., 
which is determined for catchment areas above bathing areas (Fig.3). The highest annual average of 
0.73 mg/l was registered on the Veverka, the lowest (0.47 mg/l) on the Svratka, which has a higher 
flow rate and pollution is diluted (Fig 3).  
The dry weather in 2018 had a significant impact on the quality of water, this is also evident in 
development of nitrate nitrogen and total phosphorus values over the year, whereas the concentration 
of nutrients in the water courses was very high as a result of low flow rates.  
Another extreme phenomenon in 2018 was the torrential rains, when a large volume of rain fell over a 
small area within a short period and was unable to infiltrate into the soil. Most of this rain drained away 
as surface run-off and flushed away pollutants, particularly from integrated sewer systems and rain 
separators. These pollutants caused sudden leaps in pollution values in the water reservoir. Surface 
pollutants from farmed land were also flushed into the water courses and subsequently into the 
reservoir during torrential rain. As a result of low flow rates in the summer of 2018, the period for which 
the water was retained in the reservoir was extended from the usual 20 to 30 days to up to 75 days, 
which had a negative impact on keeping balanced values in the surface water. All these aspects 
contributed substantially to reducing the quality of the water for bathing in 2018, despite all the 
measures implemented by Povodí Moravy, s.p., i.e. application of coagulants on the tributaries and 
destratification (Povodí Moravy, s.p.,  2018). 
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Fig. 2: Development of total P during the monitored period 

 
We must mention that the aforementioned measures implemented by Povodí Moravy, s.p., essentially 
replace the actions that should be taken in the catchment area above the reservoir. Most wastewater 
treatment plants in the catchment area above the reservoir do not purify the water sufficiently with 
regard to the fact that they are located within a catchment area above a body of water used for 
bathing. As stated above, the limit value for "water used for bathing" is 0.05 mg/l for total phosphorus 
and 0.15 mg/l for “body of water not used for bathing”. The results indicate that none of the monitored 
tributaries actually meet the required value of 0.15 mg/l (Fig. 3). A number of small municipalities also 
lack wastewater treatment plants and sewer systems. 

 
Fig. 3: Annual average concentration (from monthly measurements) of total phosphorus, acc. to 

Government Decree 401/2015 Coll. 
 
Povodí Moravy, s.p. states that even though the success of the implemented measures depends on 
climatic and hydrologic conditions, which cannot be influenced by humans, a substantial positive effect 
on the quality of the surface water was recorded in 2019 and the entire reservoir could be used for 
swimming throughout the summer bathing season. 
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Povodí Moravy, s.p. is currently preparing to launch measures that help maintain the good quality of 
water in the Brno Reservoir for the oncoming bathing season. Precipitation of phosphorus on the 
tributary and also all aeration and destratification towers will be ready at the beginning of April (Povodí 
Moravy, s.p., 2020). 
 
Conclusion 
The Brno Reservoir is a major recreational area and the measures that are implemented within the 
terms of the "Realization of measures at the Brno Valley Reservoir 2018 - 2022" project have 
improved the quality of the water in the reservoir considerably. These measures are jointly 
implemented by the South Moravian Region, the City of Brno and Povodí Moravy, s.p. Efforts are 
made to maintain the balance in the surface water in the Brno Valley Reservoir so that conditions for 
massive expansion of toxic cyanobacteria are prevented. The implemented measures consist of 
precipitation of phosphorus on the tributary to the Brno Reservoir, which is the main supplier of 
nutrients used by cyanobacteria. There is also an aeration system in operation on the main lake, 
which helps oxygenate water at the bottom and then mixes the entire water column, during which time 
the oxygenated water from the top layers moves towards the bottom and complicates the life cycle of 
the cyanobacteria.  
However, the issue of insufficient treatment of wastewater is often not the problem of the operator of 
the specific wastewater treatment plant, whereas water discharged by a number of wastewater 
treatment plants meets the limits according to valid legislative regulations. The problem is actually in 
these limits, because the amount of total phosphorus discharged in wastewater from communal 
treatment plants is only legislatively regulated in relation to wastewater treatment plants with 
population equivalent of over 2,000. However, there are no emission standards for total phosphorus 
set at all for smaller treatment plants (G.D. No. 401/2015 Coll.). 
The current landscape suffers from chronic eutrophication and it is due to unsatisfactory management 
of eutrophication of water that the Czech Phosphorus Platform (CPP) was established in the Czech 
Republic in 2017, as the tenth platform in the world engaged in the issue of phosphates and nutrients 
in general. The CPP points out the very benevolent legislation in this area, which enables 
unacceptably high emissions of phosphorus compounds in wastewater into the environment, which 
results in the unavoidable eutrophication. The goal of this platform is sustainable management of 
phosphorus in the Czech Republic by means of the increased efficiency of use of phosphorus in 
agriculture and in the food industry. Promotion of recycling of phosphorus and thereby reduction of the 
phosphorus burden on surface water and contribution towards limitation of the process of 
eutrophication of water (Duras, 2019). 
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Souhrn 
Brněnská přehrada na řece Svratce patří k významným rekreačním místům. Tato nádrž, která je ve 
správě státního podniku Povodí Moravy, se však řadu let potýká s problémem eutrofizace. 
Předkládaný článek stručně shrnuje realizovaná nápravná opatření, která mají pozitivní vliv na jakost 
vody v nádrži. Součástí článku je rovněž zhodnocení vybraných ukazatelů jakosti vody na přítocích do 
nádrže. Jedná se o toky Veverka, Kuřimka, Bílý potok a Svratka, kde byl prováděn pravidelný měsíční 
monitoring. K analyzovaným ukazatelům patří, pH, konduktivita, obsah rozpuštěného kyslíku, teplota 
vody, dusičnany a celkový fosfor. Výsledky byly hodnoceny dle limitů daných NV 401/2015 Sb. a ČSN 
75 7221. K nejvíce problematickým ukazatelům patří dlouhodobě fosfor, což také potvrdily výsledky 
naší studie.  
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Abstract 
The article presents the results of the students´ theses focused on extinct settlements (physically 
abandoned after 1945). Extinct settlements can be observed particularly at Czech, Moravian and 
Silesian borderland but there are also several localities inland. From regional point of view the theses 
solve Moravia and Silesia area, within professional focus, there are several topics:     1) extinct 
settlements summarization and documentation within Moravia a Silesia area with interactive map 
output; 2) analysis of landscape structure dynamics as background for landscape plan focused on 
enhanced of recreational potential for residents.; 3) analysis of historical context of demise based on 
interviews with natives (concerned social as well as the environmental changes) – the output is in the 
form of multimedia chronicle of village. 
 
Key words: landscape memory, extinct settlement, local identity, tourism, educational trail 
 
Introduction 
Cultural landscape is a dynamic medium – within anthropic as well as natural driving force. Structural 
changes of landscape can be relatively well quantitatively and qualitatively analysed, evaluated and 
transposed into decision-making processes and planning tools (strategical pan, master plan). 
However, the social and mental dimension of these changes is rarely used in such proposals. But 
these mental links to the landscape are often decisive factor for local identity shaping and for 
stabilizing rural settlements. Local identity linked to the cultural landscape often plays a role in the 
regional development. This relationship can be used to develop (often marginal) rural areas, especially 
with focus on tourism development based on regional unique links. 
All presented theses are based on the need to record the disappearing heritage of the society and the 
landscape and the need to create a network of informants and local experts. 
 
Student theses can be divided into three areas according to the thematic focus: 
1) Extinct settlements summarisation, including a summary of professional and popular educational 
information connected to these localities 
2) Landscape structure analysis with emphasis on human-landscape interaction 
3) Historical analysis of territory development – with particularly emphasis on social context of 
changes in landscape structure and projection of these knowledge into development practice 
 
Materials and methods  
Methodology is used for each theses individually: 
 
Theme 1: analysis of the available historical, geographical and statistical documentation and map 
visualization 
Theme 2: analysis of the historical landscape structure based on the Imperial Obligatory Imprint of the 
Stable cadastre, aerial photographs from the 1950s and the current state of the landscape (field 
survey with map entry) 
Theme 3: the conception of the multimedia village chronicle (the methodologically unified document 
containing data, texts, images and sound recordings on the historical and contemporary landscape 
structure and on the values of the landscape) is used for the outputs creation. This activity we can 
called mental memory of the landscape. This concept can be used very well in the development of 
recreational potential. 
 
The theme of extinct settlements is significantly multidisciplinary, in addition to the primary focus on 
geographical themes, it also deals with the environmental history (e.g. Bičík et all, 2015; Jeleček et all, 
2010) and oral history (e.g. Hlaváček, 2012). For complete searches see Vavrouchová et all. (2018). 
From the formal and legislative sources of the international level it is necessary to mention the 
European Landscape Convention. 
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Results 
1. Interakctive map of abandonent settlement – map vizualisation 
There are over than 5,000 physically extinct settlements (without administrative changes) in the Czech 
Republic. The settlements disappeared mainly in the period from the 11th to the 19th century; the 
reasons were both social and natural. In the middle of the 20th century, the expulsion of the Germans 
after WW II was the prevailing reason (in total, about 1,000 settlements have disappeared). In frame of 
the theses, there are created the interactive map of abandonend settlement (extincted during 20th 
century) on Moravia a Silesia. In this interactive map, there are about 60 locations with detailed 
information (in the form of a reference to already performed professional work of other authors or in 
the form of own template of information and photo documentation) – see Fig. 1. The map visualization 
will be available via internet. 
 
2. Landscape dynamics – landscape structure change during the time 
The influence of human society on the landscape is enormous and mostly negative in the long run. To 
some extent, this condition is predetermined by the lack of knowledge of the links between human 
activities and landscape functions. The landscape protection and effective territory management is 
conditional on the responsible attitude of society based on knowledge – e.g. concerned to landscape 
structure development including analysis of main factors of the changes. 
In abandoned settlements context we can observe differences from the other localities marked by 
social or natural changes. As you can see on Fig. 2, the specific landscape structure is preserved over 
the centuries. 
The analysis of thesis is mainly based on GIS analysis of the landscape structure changes (e.g. see 
Fig. 3). 
 

 
 

 
Fig. 1: Web design of interactive map (abandoned settlements on Moravia and Silesia) 

Zdroj:   https://maphub.net/eliskapetru/zanikla-sidla 
            https://maphub.net/eliskapetru/zanikla-sidla-na-morave (Eliška Petrů) 
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Fig. 2: Specific landscape structure in cadastre area Velký Valdštejn in different periods 
Zdroj: Mapový server Moravskoslezského kraje (geoportal.msk.cz) 

 

 
Fig. 3: GIS analysis of landscape structure 

Zdroj: Tomáš Mašíček 
 
Multimedia chronicle of the village 
The abandoned settlements in the Czech border area are one of the characteristic manifestations of 
the post-war landscape transformation. By examining the current functions of these sites, it is possible 
to find their benefits for society as well as their new use. These places play a role in historical memory 
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and become memorial sites where various social and memorial activities can take place. Active 
research of these sites from the qualitative point of view (not only from the quantitative point of view) 
and its findings can serve both for educational purposes and for optimization in the area of landscape 
planning in accordance with the principles of the European Landscape Convention. 
The multimedia chronicles of the village concept is based on the identification, analysis and 
permanent documentation of disappearing cultural landscape structure recorded in the memories of 
older generation and residents. One of the main methodological principles of multimedia chronicle 
creation is semi-structured interviews with natives and witnesses generally. A related objective of this 
activity is to obtain documentation on the theoretical-methodological and applied basis for improving 
planning practices (Vavrouchová, et all, 2015). 
Within this theme, three localities are detailed.The first locality is the extinct village of Prameny 
(Stollnhau / Štolnava) in the district of Šumperk. A nature trail has been designed for this locality (see 
fig. 4). In the second stage, the multimedia village chronicle will be formed, interviews with witnesses 
have started. 
The other two localities are in the district of Jeseník - the abandoned settlements Zastávka and 
Hřibová and Zlaté Hory (more information see Vavrouchová et all, 2019). For more information about 
the concept see pametkrajiny.mendelu.cz. 
 

 
Fig. 4: Design of the educational trail – Stollnhau (Šumperk district) 

Source: Hana Prachařová 
 
Conclusion 
The paper deals with the issue of abandoned settlements – the presented theses have confirmed the 
great potential of extinct settlements in Moravia and Silesia for local development. These theses can 
be understood as a contribution to the preservation of the historical continuity of extinct settlements 
and as an initial basis for practical use in both local development and education process. 
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Souhrn 
V článku jsou představeny výsledky prací studentů zaměřených na zaniklé osídlení (fyzicky opuštěné 
po roce 1945). Zaniklé osady lze pozorovat zejména na českém, moravském a slezském pohraničí, 
ale i ve vnitrozemí kde je také několik lokalit. Z regionálního hlediska se práce zabývá oblastí Moravy 
a Slezska. V rámci odborného zaměření se zabývá několika tématy:  
1) shrnutí zaniklých sídel a dokumentace v oblasti Moravy a Slezska s interaktivním mapovým 
výstupem 
2) analýzou dynamiky krajinné struktury jako podkladu pro krajinný plán zaměřený na zvýšení 
rekreačního potenciálu obyvatel 
3) analýzou historického kontextu zániku na základě rozhovorů s domorodci (potýkajícími se se 
sociálními i environmentálními změnami) - výstup je ve formě multimediální kroniky vesnice. 
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Abstract  
The aim of this work was evaluation of plants species composition in wine-growing villages Hlohovec, 
Moravský Žižkov and Sudoměřice (South Moravian Region, Czech Republic). Observations took place 
in July 2018 and 2019. The composition of plants species was evaluated by using the 
phytosociological relevés. We observed 165 plant species in total. In the vineyard of the wine-growing 
village Hlohovec there was a high presence of the following species: Chenopodium hybridum, 
Artemisia absinthium, Consolida regalis. In the vineyard of the wine-growing village Moravský Žižkov 
there were mainly species: Plantago major, Festuca rubra, Carduus acanthoides. There were species 
in the vineyards of the wine-growing village Sudoměřice: Festuca pratensis, Daucus carota, Picris 
hieracioides. Some found plant species can provide an interesting tourist and aesthetic experience. 
The rich flora can contribute to the high tourist attractiveness of the region. 
 
Key words: South Moravia, vegetation, tourism  
 
Introduction  
The vines, the area under the grapevine plants and inter-rows form the production area of the 
vineyards. The inter-rows occupy approximately half of the vineyard area and they are an ideal place 
to increase the biodiversity of vineyards with native plant species that are environmentally compatible. 
Changes in the inter-rows can increase biodiversity in the vineyard. Herbaceous vegetation in inter-
rows protects the soil from water erosion, enriches the soil with organic matter and prevents rinsing of 
nutrients both on the soil surface and their leaching to the lower horizons of soil (Retallack 2010).  
There are a number of ways to care for vineyards. The most important methods concern weed control, 
soil protection and soil water management. The differences in vineyard management must take into 
account the age of the vines, the design of the vineyards, the type of soil and the production area 
(Martinson, Hellman, 2015).  
The aim of this work was to assess species composition of vineyard vegetation in selected localities. 
Furthermore, to evaluate the importance and use of found plant species from the perspective of man - 
tourists. 
 
Materials and methods  
The vegetation monitoring of vineyards was carried in 3 localities. Selected vineyard are in the area of 
South Moravia Region (Czech Republic).  
The first was the locality Hlohovec, which is in the district Břeclav of the South Moravian Region. The 
altitude ranges from the lowest point of 170 meters above sea level to the highest point located at an 
altitude of 214.7 meters above sea level. The wine-growing village Hlohovec belongs to the Mikulov 
sub-region. The vineyard lines are Šulaperk, Stará hora and Dělice. It is the largest and hottest wine-
growing sub-region under the slopes of Pálava.  
The second locality is situated near the village Moravský Žizkov (in the northern part of the district 
Břeclav of South Moravian Region). The altitude is around 190 m above sea level. Moravský Žižkov is 
located in the sub-area of Velké Pavlovice. This locality is characterized by areas of calcareous clays, 
marl and sandstone, ensuring the wine enough minerals. Likewise, red wine flourishes well thanks to 
the favorable climate and soil with a high concentration of magnesium. The vineyard lines of Moravský 
Žižkov are Sahara and Stará hora.  
The Sudoměřice wine-growing region is also located in the South Moravian Region, in Hodonín 
district. The village lies at an altitude of 182 meters above sea level. Sudoměřice belongs to the 
Slovácko sub-region. This area is characterized as the smallest sub-region. Sudoměřice vineyards are 
planted almost on the national border. On the other hand, there are very good climatic and geological 
conditions, and so the quality of the wine is very good. The vineyard lines of Sudoměřice include Stará 
hora, Vápenky and Díly za zahradou.  
Evaluation of vegetation was carried out by the method of floristic inventory of found species. The 
evaluation took place in July 2018 and 2019. The scientific names of the individual plant species were 
used according to Kubat (2002). In our chosen area within the wine trails were determined routes 
where it was possible to pass through the vineyards. In the area, which we have chosen within the 
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vineyard lines, there were paths where it was possible to walk through the vineyards. All the plant 
species found on these paths were written down.  At the end of these paths, the species were 
evaluated using a simple three-point scale:  
3 - very abundant species with dominant occurrence (dominant species)  
2 - common species with numerous occurrences only in some places of the vineyard (subdominant 
species)  
1 - rare species with occasional occurrences 
 
Results  
During the monitoring of vineyards in selected localities 165 plant species were found. Table 1 shows 
the numbers of plant species found on the vineyard lines under review. Species are further divided 
according to selected criteria. 
Some plant species are used as medicinal plants. They can be collected by tourists and subsequently 
used for medical purposes (Agrimonia eupatoria, Achillea collina, Achillea millefolium, Allium 
oleraceum, Aristolochia clematitis, Artemisia absinthium, Artemisia vulgaris, Cichorium intybus, 
Daucus carota, Echinops sphaerocephalus, Elytrigia repens, Fragaria viridis, Humulus lupulus, 
Hypericum perforatum, Inula hirta, Inula salicina, Lamium amplexicaule, Lathyrus tuberosus, Malva 
verticillata, Medicago sativa, Origanum vulgare, Pastinaca sativa, Reseda lutea, Robinia pseudacacia, 
Rosa canina, Rubus sp., Rumex acetosa, Rumex acetosella, Rumex crispus, Rumex obtusifolius, 
Sambucus ebulus, Sambucus nigra, Silybum marianum, Taraxacum sect. Ruderalia, Thymus sp., 
Trifolium pratense, Urtica dioica, Verbascum blattaria).  
 
Tab. 1: The number of found plant species in vine lines in wine villages 

Wine-growing villages and vineyard lines 

Moravský Žižkov Sudoměřice Hlohovec 
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Total number of 
species 54 55 72 47 40 61 57 46 

Medicinal plants 12 13 28 18 11 16 16 19 

Endangered species 1 0 5 2 0 0 3 3 
Aesthetically 
interesting species 24 31 36 23 20 35 32 21 

 
There are also endangered and protected species in the vineyards. These species need to be 
protected and it is therefore necessary to contribute to the awareness of tourists. Information about 
these plant species should be placed on information boards near hiking trails. The following rare plant 
species were found within the monitoring: Melampyrum arvense (C3), Peucedanum alsaticum (C3), 
Stachys annua (C2t), Allium oleraceum, Caucalis platycarpos, Lathyrus latifolius, Trifolium aureum, 
Festuca valesiaca, Inula hirta, Inula salicina, Artemisia absinthium.  
Many found species have aesthetic value, which increases the positive perception of the whole 
landscape, among these we can include for example: Agrimonia eupatoria, Achillea collina, Achillea 
millefolium, Aristolochia clematitis, Artemisia absinthium, Aster bellidiastrum, Astragalus glycyphyllos,  
Ballota nigra, Calamagrostis epigejos, Cardaria draba, Carduus acanthoides, Caucalis platycarpos, 
Centaurea jacea, Centaurea scabiosa, Centaurea stoebe, Cerinthe minor, Cichorium intybus, 
Consolida regalis, Datura stramonium, Dipsacus fullonum, Echium vulgare, Echinops 
sphaerocephalus, Epilobium ciliatum, Erigeron annuus, Eryngium campestre, Falcaria vulgaris, 
Fragaria viridis, Geranium dissectum, Geranium pusillum, Helianthus tuberosus, Hieracium pilosella, 
Hypericum perforatum, Inula hirta, Inula salicina, Lamium amplexicaule, Lathyrus latifolius, Lathyrus 
pratensis, Lathyrus tuberosus, Lotus corniculatus, Lycopsis arvensis, Malva neglecta, Malva 
verticillata, Medicago falcata, Medicago lupulina, Medicago sativa, Melampyrum arvense, Onobrychis 
viciifolia, Origanum vulgare, Peucedanum alsaticum, Picris hieracioides, Potentilla arenaria, Reseda 
lutea, Robinia pseudacacia, Rosa canina, Scabiosa ochroleuca, Securigera varia, Senecio jacobaea, 
Silene latifolia, Silene vulgaris, Silybum marianum, Sisymbrium orientale, Solidago canadensis, 
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Tanacetum vulgare, Taraxacum sect. Ruderalia, Thymus sp., Tragopogon dubius, Tragopogon 
orientalis, Trifolium arvense, Trifolium aureum, Trifolium hybridum, Trifolium incarnatum, Trifolium 
pratense, Tripleurospermum inodorum, Verbascum blattaria, Vicia cracca. 
 
Discussion  
The evaluation in the monitored wine-growing villages shows that the species representation was very 
rich. There were species both annual and biennial and perennial.  
If we compare the diversity from other vineyards in South Moravia we find out that the monitored areas 
are rather poorer in terms of species. There were 104 plant species found in the vineyards of Popice, 
102 plant species were identified in the wine-growing village Pouzdřany, and 40 plant species in the 
vineyards of wine-growing village Syrovice (Maxianová et al., 2016; Lišková et al., 2016; Šťastný et al. 
2017). The species composition of vineyard vegetation is associated with a number of factors.  
According to Ragas et al. (2019) there are significant differences between regions and localities in 
vineyards in South Moravia. These differences are due to the history of the use of the vineyards, the 
size of the vineyards and also the neighboring landscape features (e.g. protected landscape area, 
agricultural land). Furthermore, the author points out that there are still many localities where inter-row 
vegetation consists of spontaneous vegetation. This is a prerequisite for the occurrence of interesting 
plant species. 
 
Conclusion  
Currently, vineyards are perceived as an association of plants, where besides the vine grow other 
types of plants. The occurrence of many plant species prevents erosion, expands biodiversity and 
increases the aesthetic value of the landscape.  
Some plant species can enhance the interesting aesthetic experience of the whole landscape. The 
rich flora of the wine-growing zones contributes to the higher tourist attractiveness of the region. The 
protection of plant biodiversity should be part of the assessment of the whole region from the 
perspective of tourism. 
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Souhrn  
Cílem práce bylo posoudit druhové  složení vegetace vinic ve vybraných lokalitách. Zhodnotit význam 
a využití nalezených druhů rostlin z pohledu člověka – turisty. V oblasti jižní Moravy byly vybrány 3 
lokality, ve kterých proběh monitoring vegetace vinic. Hodnocení vegetace bylo provedeno metodou 
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floristického soupisu nalezených druhů. Vyhodnocení probíhalo během července roku 2018 a 2019. 
V průběhu monitoringu vinic ve vybraných lokalitách bylo nalezeno 165 druhů. Některé druhy rostlin 
jsou využívány jako léčivé rostliny a mohou být turisty sbírány a následně využity k léčebným účelům. 
Ve vinicích se nachází také druhy ohrožené a chráněné. Řada nalezených druhů má estetickou 
hodnotou, která zvyšuje pozitivní vnímání celé krajiny. Z vyhodnocení ve sledovaných viničních obcích 
vyplývá, že druhové zastoupení bylo velmi bohaté. Vyskytovaly se zde druhy jak jednoleté, tak 
dvouleté i vytrvalé. Bohatá flóra vinařských oblastí přispívá k vyšší turistické atraktivitě tohoto regionu. 
Ochrana biodiverzity rostlin by měla součástí hodnocení celého regionu z pohledu turistiky. 
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Abstract  
Historical maps are useful sources of geographical information for territorial research. The optimal 
distribution of the rural road network is a crucial tool for forestry and agricultural land management. 
This study provides a general framework for the assessment of the rural road network density and 
distribution in terms of historical development. The derived knowledge can be applied in the planning 
of the landscape in order to implement the study findings. For the study, a part of the hydrographic 
basin of the Svitava River (Blansko district, The South Moravian Region, Czech Republic) was 
selected. The examination of road distribution dynamics on the historical cartography over a period of 
almost 300 years was conducted. The basin map was created in ArcGIS software and the single map 
layers from the 2nd military mapping in years 1836 − 1852, as well as the topography mapping in 1952 
and 2020 were used for comparison. Vector layers of the rural road network and borders of the area 
were created for the evaluation of their density and distribution. Macro analysis of the area identified 
that the density of the rural road network mostly increased in the period between 1952 − 2020. 
 
Key words: Forest road distribution, GIS, Historical cartography, Landscape planning, South 
Moravian Region 
 
Introduction 
The use of historical cartography is fundamental to characterize the evolution of the territory and to 
quantify the impacts due to changes in land cover and use. Even if it is complex to be processed, this 
type of cartography allows the inclusion of the “time” factor in the methodology of forest and rural 
development analysis, which makes it possible to establish both the “how” and the “why” a land has 
been transformed so as to become as it appears in its present structure (Picuno et al., 2019). Thanks 
to the availability of an increasing number of historical archive cartographies and new GIS 
technologies, the assessment of the evolution in time of the rural territory has become more and more 
accurate. One of the fundamental components to understand the territorial dynamics is represented by 
road distribution dynamics. In this paper, a part of Svitava River hydrographic basin (South Moravian) 
has been considered as a case study. Using cartographies from three different years (1852 – 1952 – 
2015), the density and distribution of forest and rural road network by GIS software were analyzed. 
After a quantitative evaluation by comparing the results obtained for the different years, the causes 
that determined the evolution of the road network were also analyzed. With this methodology it is 
possible to retrieve a lot of information about the original structure of the rural and forest road network 
to plan sustainable rural development actions and landscape enhancement. 
 
Materials and methods 
Study area  
For this study, a part of the hydrographic basin of the Svitava River (Habruvka, Blansko district, South 
Moravian Region of Czechia) was chosen (Figure 1), which was frequently used for industrial 
purposes (Olišarová et al., 2018). The name of the main village close to the river (Habruvka) derives 
from the predominant tree species, hornbeam (habr in Czech) (Habruvka Official Website, 2008). The 
altitude of the study area ranges from 485 to 520 m a.s.l. The population density of Habruvka district is 
43 inhabitants per hectare. The geological bedrock is formed by limestone and alluvial sediments 
(Geology, 2020). 
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Fig. 1: Location of the study area (49.3035000 N, 16.7235144 E − WGS 1984) 

 
Cartography  
Data were analyzed on three single historical map layers. The oldest map dates back to the second 
military mapping – called "Francis" – which took place between 1836 and 1852. The map is in scale 
1:28800 and the basis for its creation was a map of the Stable Cadastre in scale 1:2880, which also 
had a positive effect on the accuracy of maps (Oldmaps, 2017). The second map for the analysis was 
a topographic map in scale 1:25000, in the coordinate system S−1952, which was provided by the 
military topographic service as well after the Second World War. The photogrammetric measurement 
was used in the area of Czech Republic in bulk (KGM, 2015) as the third layer. A combination of basic 
map 1:10000, aerial and cadastral map of the area from present time was used for data evaluation. 
The hydrographic basin of Habruvka (ID 4-15-02-1000) of area 1023,29 ha, was used as the area 
border. 
 
The Data Analysis Process 
In order to determine the density and distribution of forest and rural road network in time for selected 
area, each map layer by ESRI's ArcGIS Desktop 10.5.1 software was analyzed. 
At first, the borders of the forest, arable land, urban areas and permanent grassland polygons in each 
of the individual map layers for the Svitava river basin were marked. 
Subsequently, linear vector layers of the road network on raster layers (separately for forest and rural 
lands) were created, according to the detail of the historical maps and relevant resolution enabling the 
identification of the forest roads. These data were used for the determination of forest and rural road 
length within the area of forest and agricultural land (arable land together with permanent grassland), 
for every time period. For the purpose of this study, a forest road means a road in the forest that 
allows a tractor skidding of timber as well as hauling the timber. This means skidding roads have been 
included in the current concept of the forest road classification. The data gained were used to 
calculate the density and distribution of forest and field road networks over time. 
Road network by methodology of Beneš (1986) in each period and each map layer was evaluated. 
The practical application is usually used in the road network optimization of various morphologic areas 
(flatlands, uplands, and mountains). Although the method was originally developed for forest haul road 
network evaluation (Hrůza et al., 2019), this research also deals with the efficient distribution of rural 
roads to gain an equal parameter for comparison between forest and rural road networks. 
A theoretical 10-hectare network was used to analyze geometrical distances to determine the road 
distribution, which is expressed by the following efficiency parameters (Beneš, 1986): 

I) U = the efficiency distribution defined as:   [%], where: 
Dt = theoretical distances [m]; 

Dg = mean geometrical distance, defined as:  [m], i.e.: the 
arithmetic mean of geometrical distances [m]; 
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Dg = geometrical distance, i.e.: the shortest distance from the theoretical 10-hectare network point to a 
road. 
The efficiency distribution parameter U shows how regularly roads are distributed throughout the 
concerned area. The theoretical and mean geometrical distances and their efficiency were determined 
for individual map layers. This was done for the forest land (forest roads), arable land (rural roads), 
and arable land together with permanent grassland (rural roads), each layer separately.  

II) H = density of the forest and rural road networks, defined as:   [m*ha-1], where: D = length of 
the roads [m]; S = size of the area [ha].  

III) Dt = theoretical optimal distance, defined as:   [m]. 
 
Results 
After analyzing the basin area Habruvka on the Francis map (1852), we can state that the forest road 
network consisted of nearly 30 km of forest roads (29863 m) within a forest area of 775,20 ha. This 
represents the density of forest roads H = 38,52 m*ha-1 and the efficiency of distribution U= 45.07%. 
The length of rural roads reached about 8 km (8205 m) within an area of 234 ha of agricultural land 
with a density H = 46,55 [m*ha-1] and an efficiency of distribution U = 36.56%. The efficiency does not 
change much or is even lower when we take into account the arable land only, which reduces the 
distribution efficiency U of rural roads used for pure agricultural production to 33.36%. Mean transport 
distance in the forest from the extraction site (harvesting place, in forest terminology known as 
“stump”) to a forest road was 144 m, in the agricultural land (arable land together with permanent 
grassland) it was 195 m, and on arable land only 161 m.  
Compared with the access situation in the landscape area of Habruvka after the Second World War in 
the year 1952, there has been a big increase in the forest road length by about 46% to nearly 44 km 
(43635 m) and a reduction of rural roads by about 14.7% to 7 km (6997 m). Due to the increased 
length of forest roads, the density of forest roads similarly increased by about 45.6% to 56.07 m*ha-1 
with a similar forest land area of about 180.76 ha. The density of rural roads decreased by about 
16.8% to 38.71 m*ha-1. It is interesting that the efficiency of distribution of the forest road network 
increased by only about 17,8% to U = 53,08% and the efficiency of distribution of the rural road 
network on the arable land even dropped by about 54% to U = 15,34%, while the result was not better 
within the agricultural land as a whole, where the efficiency of distribution reached a value U = 
19,42%. Mean transport distance in the forest stand to a forest road was shorter by about 41,7 m and 
reached 84 m; on the other hand, the mean transport distances in both arable and arable and 
permanent grassland were enormous, with values 421 m and 425 m, respectively (increased by about 
161,5% and 117,9%, respectively). 
Nowadays, we can see the same trend, with the forest and rural road length changes. The length of 
forest roads has increased to 56377 m (compared to the year 1952 it is by about +29.2%, but not as 
much as in the previous period), and the length of rural roads has gone down continuously to 5717 m 
(by about -18.3% compared to the previous -14.7%). This was reflected on the density of forest road 
network, which reached H = 70.56 m·ha–1, but not in the density of agriculture land (H = 39,98 m*ha-1), 
and arable land (29,73 m·ha–1), which was particularly the same as in the previous analysed mapping. 
This can be explained by a decline of agricultural land in favour of the urban development of the 
Habruvka village and a large building-up of the arable area. Indeed, the development of urban area of 
Habruvka changes in individual years 1852, 1952, 2020 has been respectively equal to: +14,10 ha; 
+14,03 ha; +32,01 ha. The expansion of the built-up area after the Second World War was twofold. 
The important thing we can state here is that the efficiency of forest accessing with the constantly 
increasing length over years has been rising, with 59.05% now, the arable land kept its efficiency of 
distribution U =16,81%, while a big rise back in agricultural land occurred, thanks to permanent 
grassland accessing from 19,42% to 42,47%. The mean transport distance in the forest stand to a 
forest road was again shorter, reaching 60 m. The mean transport distances on arable land were still 
372 m, but on the agricultural land (arable and permanent grassland) they dropped by more than a 
half to 192 m. 
 
Discussion and Conclusion 
As regards the forest road network, we can see that the forest roads were extended over time 
gradually, while historical roads were taken as a basis for this upgrade. The development after the 
Second World War was mainly related to the development of machinery for timber skidding and 
transport and its possible movement on difficult terrains. At the same time, we can see the efforts of 
forest managers to purposefully distribute forest roads by increased efficiency of their distribution in 
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forest stands and decreased clearance distances. We can see a significant effort to plan forest access 
network. The achieved density and geometric distances to forest roads show that there is no need for 
further access solutions for the forest in this area. The overall length of the rural roads was gradually 
reduced and some rural roads disappeared completely. This may be related to field merging and 
increased agricultural machinery performance. It is positive that the reduction of the rural road length 
does not further reduce the efficiency. Effective distribution of rural roads is currently an important 
parameter for agricultural land management. The data obtained from historical maps can help to 
identify the original routes of rural roads that have disappeared over time for various reasons. These 
data can be crucial to initiate their restoration in an effort to increase the diversity of soil units and the 
restoration of interactive features in this area. 
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Souhrn 
Historická lesní cestní síť tvořila základ pro současnou infrastrukturu. Po druhé světové válce jejich 
rozšiřování a distribuce souvisela s vývojem strojů pro těžbu a odvoz dříví. Z výpočtů vyplývá, že 
zpřístupnění lesa je dostatečné. Naproti tomu polní cesty postupně zanikají. Svůj podíl na tom neslo i 
scelování pozemků a vyšší výkon zemědělských strojů. Nejen pro obdělávání orné půdy je 
zpřístupnění důležité. Tato data mohou být rozhodující pro zahájení obnovy polních cest a 
interaktivních prvků v tomto území. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact: 
doc. Ing. Petr Hrůza, Ph.D.  
E-mail: petr.hruza@mendelu.cz  



  190  

GEOCULTURAL BRANDING AS AN INNOVATIVE STRATEGY OF TOURISTIC DEVELOPMENT 
OF THE “COLD WORLD” 

 
Ekaterina Romanova, Liudmila Zamorshchikova 

Institute of Human Science of Siberian Branch of Russian Academy of Science, M.K.Ammosov North-
Eastern Federal University, Russia 

 
Abstract   
The geocultural branding of the “cold world” of the Arctic and the North has not yet become the object 
of special scientific study; moreover, the lack of geocultural studies of cold territories in terms of the 
phenomenology of imagination has led to the lagging of Arctic urbanism as a cognitive science. The 
fundamental basic of our research is the geocultural branding of the territory, including archetypal 
geographic images, natural and cultural landscapes, historical and ethnical heritage, and specific 
regional identity (D.N. Zamyatin). The development of the theory of geoculture and the realization of 
its applied aspects is a geocultural branding, within the framework of which is created a specific 
recreational space and resource. Correctly conducted geocultural branding of the territory promotes 
the cultural, social and economic innovations, most natural and organic for the territory.  
Against this background, the recreational space of the “cold world” has a specific context of the 
construction of urban and territorial identity on the use of natural phenomena, remains beyond the 
scope of research optics, especially it concerns the interpretation of the urban space of cold territories. 
In the research's boundaries and solution of the scientific problem, an interdisciplinary methodology of 
humanitarian and geographical urbanistics will be developed by the authors of this project.. 
 
Key words: Geoculture, Arctic, “cold world”, branding, innovative strategy 
 
Introduction  
More recently, branding of northern regions has become particularly relevant due to closer market 
relations in various spheres, entering international investments, expanded communication space and 
tourism development. Naturally, this makes creating an image of a region necessary. An innovative 
strategy of developing historical and cultural brands of Yakutia for promoting tourism shapes values of 
the Arctic identity, with the features of natural and cultural landscapes of the cold world determined by 
original geocultures. 
 In the age of modernization and globalization, the ethnic origin of a certain traditional culture 
and the identity of an ethnic group are becoming more attractive for the tourism industry. In the frame 
of the efforts to improve the attractiveness of cold lands, presenting the cultural heritage of the 
indigenous peoples of Yakutia is becoming a promising direction for the development of the tourism 
cluster in the North. The symbolic potential of unique natural and cultural sites of Yakutia is considered 
as an image resource of the tourism promotion strategy. 
  
Material and methods 
The research is based on a rich body of field research and on methodological and conceptual 
innovations of russian and foreign research in humanities. Offers the first comprehensive geo-cultural 
study of the Arctic, bringing together the most effective fundamental and applied concepts of the 
humanities, developing in the course of the "spatial turn" that defines the dominant scientific, cultural 
and social policies in the modern world. This approach allows to develop a basic range of effective 
geo-cultural policies and strategies  for territories of the Arctic zone. 
 The studying of the Arctic images in the methodological dimension of foreign researchers 
refers to the methodology of "nordicity", where the notion of  
“maginary of the North" shifts the way of understanding the territory and suggests a close relationship 
between the cultural representations and the territories, and that the actual place can have an impact 
on the shape of its representations (L.-E. Hamelin, D. Chartier).  
    Studying the aspects of creating and constructing an image, a brand of a northern region as 
an informational and cultural space; exploring heritage as a specific mediative mental and material 
layer of cultural codes symbolizing a region; shifts in mainstream and local cultures; and “peripheral” 
perspectives in various historical narratives – all create those key registers of the culture that give rise 
to a “cognitive turn” in their representation. (Zamyatin N.D.,Romanova E.N.) 
 The research involves an interdisciplinary study of urban spaces in the North and the Arctic 
based on geocultural research as an innovative brand resource in the tourism development. Research 
in the field of Arctic urbanism is necessary to find ways to solve social and cultural problems of the 
region and to build its competitive tourism potential. The underlying theoretical research paradigm is 
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the concept of an ethnic group based on information connections. In the light of this concept, ethnic 
values and symbols appear as codified carriers of the information units most important from the point 
of view of being an ethnic group, which enables the group to have a common name, a myth about 
common origin, collective historical memory, etc.; and an individual – to perceive the world not as a 
chaotic stream of images, but in compliance with a certain worldview (Arutyunov, 1989). 
In northern regions, as an innovative resource for regional development, urban spaces are a topical 
direction in the sustainable development strategy for the Arctic. Geocultural branding of Arctic cities 
and towns can be a key factor in the process of social, cultural, image, and intellectual capitalization of 
the space where the cultural component still remains on the periphery of state and municipal interests. 
Urban space forms a complex combination, which derives from its background, discourse, material 
assets, culture, and memory. Thus, a modern cities in the North and Arctic represent a dynamic 
process of continuing production of new cultural “texts” of imagination to comprehend its geocultural 
images based on the cold.  
 
The brand of the Cold in academic discourse. Yakutia is known as the Pole of Cold; the city of 
Yakutsk is home to the Melnikov Institute of Permafrost, the only one in the world, focusing on 
geocryology, a science of national significant for Russia. In the tourism industry of the cold, there 
stands out the underground scientific laboratory of the Institute, which the British newspaper “The 
Daily Telegraph” included in the list of 20 most interesting sights in 2015. Scientists have developed a 
tourist route into the depth of “permafrost”, which demonstrates 10,000-years-old frozen strata, 
remains of ancient flora and fauna, as well as scientific equipment for geocrylogical research. 
 
The cold in contemporary art. Geocultural branding of a city and a region is a promising area of 
intellectual activities, one of the creative industries. A unique geoculture of a particular region itself 
serves as a natural basis for place branding. Geocultural branding of a city and a region contributes to 
their faster sociocultural development. The Zero Arctic Biennale of Contemporary Art in the Science 
Art format in 2016 became a practical implementation of geocultural branding of Yakutia. For the first 
time, the ambitious permafrost-focused project presented a conceptual vision of images of the Arctic 
as an outcome of artistic research and academic creativity. The collaboration of Moscow and Yakut 
artists with academic institutions in search of the "imaginary" Arctic has expanded the horizons of both 
academic and artistic cognition. The theme of the Biennale was “Permafrost”, which affects various 
aspects of our lives. The core project of the Biennale was aimed at understanding the natural, cultural, 
and linguistic features of the Arctic zone, and was represented by the Northern landscape. The first 
Arctic artist-in-residence was a part of the Biennale concept. During the residence, invited Russian 
and Yakut artists worked on projects based on academic permafrost studies. In this context, the 
residents and visitors of the city were impressed by the project posted on the walls of the underground 
scientific laboratory of the Melnikov Permafrost Institute, Siberian Branch, Russian Academy of 
Sciences.  

 
Fig. 1: Portraits of permafrost studies scientists established in the gallery of the Institute of permafrost.  

Painter Irina Filatova (Archive of the Laboratory for Complex Geocultural Research of the Arctic. 
Yakutsk. 2016 Report). 

 
The geocultural brand of the cold is used in the organizational format of cultural events held in winter. 
For example, in March 2020, as part of the Festival of Short Films in Yakutsk, there was a plan to build 
an ice cinema theater in order to set a kind of record for “The Coldest Film Screening in the World”. 
Unfortunately, due to the unfavorable epidemiological situation, this project was canceled. 
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Permafrost and Mammoth brands. The World Mammoth Museum was initiated in the capital of the 
Sakha Republic (Yakutia) in 1991 by Petr Lazarev, the first Yakut mammoth researcher, as a scientific 
and cultural center for studying the mammoth fauna and its environment, and promoting scientific 
knowledge. Now it is a part of the M.K. Ammosov North-Eastern Federal University. Before the 
establishment of the Mammoth Museum, almost all fossil animals found in Yakutia were sent to 
Moscow, Saint Petersburg, or Novosibirsk. With the Mammoth Museum here, it became possible to 
study, exhibit and store them in Yakutsk. Yakutia accounts for 75% of all remains of mammoth and 
other representatives of the mammoth fauna with preserved soft tissues. Numerous joint international 
expeditions to the northern regions of Yakutia have been organized to find mammoth remains.  
 
In the contemporary culture of Yakutia, the mammoth image appears in various symbols; the symbol 
of winter – the Yakut Chyyskhan - represents the image of cold and frost, and is associated with the 
myths about the water bull-mammoth. The image of Chyskhaan was created by Augustina Filippova, a 
famous Yakut fashion designer; and it is a contemporary embodiment of the Yakut mythical image of 
the Bull of Winter. The Bull of Winter combines two images: the Mammoth and the Bull, the spirit 
master of winter. According to Yakut beliefs, the mammoth is a huge water bull. In winter, when it 
touched the river ice with its horns, the ice cracked and broke. Yakut people believed the mammoth to 
be the spirit master of water. 
 
Mammoth image in the contemporary urban space. In Yakutsk, a mammoth sculpture can be seen 
in front of the Melnikov Permafrost Institute, Siberian Branch, Russian Academy of Sciences. The 
museum of the scientific institute exhibits unique remains of ancient animals preserved and found in 
the permafrost of Yakutia, including a cast of mammoth Dima, whose complete carcass was found in 
the upper Kolyma River in 1977. This sculpture is a symbol of the Institute and one of the attractions of 
the city. 
Another sculpture "Baby Mammoth" is installed on the square in front of the State Circus of Yakutia. 
The smiling baby mammoth balances on a ball. It is believed that baby mammoth Dima served as a 
model for this image. 
The mammoth image in the heraldry of the Sakha Republic (Yakutia) clearly shows that the perception 
of this image is connected with the theme of cold and permafrost. The mammoth image appears on 
the coat of arms of Srednekolymsk, a town in the north of the republic. The symbolic image of the 
mammoth is correlated with the distribution of permafrost, with frozen rocks shown in silver (snow) 
color, where most significant remains of mammoths are found. 
 
Results 
The research provided the comprehensive interpretation of the methodology of philosophy of 
landscape and offers an interdisciplinary discourse in understanding the historical and cultural heritage 
as a development resource site. Historical-cognitive and discursive methods rich the common 
research methodology.Integrating complex geocultural approach may be particularly promising for 
research of the Arctic zone, because synthesizing policy and strategy have the greatest humanitarian 
and socio-economic efficiency. 
The historical and cognitive analysis showed that the northern regions with a fragile socio-cultural and 
ecological system need the permanent dialogue between the fundamental  and social sciences, 
between the social science and the cultural studies, between. the cultural studies and the cultural 
creativity practices We must acknowledge that the impact of conditions of the North on the urban 
planning and arrangement, the resource management, the collective and individual adaptation of 
lifestyle is not well studied, because in the common image the North is represented as a sparsely 
populated, barren region. For understand the circumpolar world it is important to consider the 
problems of urban and non-urban areas.  
One of the features that identify northern cities and towns of Yakutia is a life strategy determined by 
cold and permafrost. Thus, permafrost is considered not only as a natural phenomenon, which greatly 
shapes the conditions, culture and lifestyle in this cold region, but also as a metaphor for all 
hyperprocesses and hyperphenomena that are crucial for human existence. Yakutia is a region where 
everyone feels as an element in the hyperphenomenon that is outside human control and 
understanding. The inventive resource of the urban environment is coupled with artistic potential and 
creative code of the ethnic culture. 
 
Conclusion                                                                                                              
For northern regions of Russia, the development of a brand model of a “creative-cold” region is 
implemented as part of the innovative development of the tourism potential of the Arctic zone. When 
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developing a branding and rebranding strategy for the northern regions, interdisciplinary discourse 
should set a new positive rating scale in the perception of the image of Yakutia as the coldest 
inhabited region on the Earth, with the permafrost culture as a creative adaptive strategy. The creative 
strategy, based on the idea of cold as an advantage, dictates new principles of shaping urban 
landscapes (urban concept of light and ethnic design). 
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Souhrn 
Branding severních regionů se stal zvláště důležitým díky užším tržním vztahům v různých oblastech, 
při vstupu na mezinárodní trh, rozšíření komunikačního prostoru a rozvoji cestovního ruchu. To 
přirozeně vyžaduje vytvoření obrazu regionu. Inovativní strategie rozvoje historických a kulturních 
značek Jakutska pro propagaci cestovního ruchu utváří hodnoty arktické identity s rysy přírodních a 
kulturních krajin studeného světa určeného původními geokulturami. Jedním z rysů, které identifikují 
severní města a měst Jakutska, je životní strategie určená chladem a permafrostem: permafrost je 
považován nejen za přírodní jev, který velmi formuje podmínky, kulturu a životní styl v tomto chladném 
regionu, ale také jako metafora pro všechny hyperprocesy a hyperfenomény, které jsou zásadní pro 
lidskou existenci v Arktidě. 
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Abstract 
Green systems can be an environmentally-friendly solution for sustainable urban development. These 
systems have accompanied humanity throughout many centuries. Nowadays, including green roofs 
and external vertical gardens in urban areas can contribute towards cooling the interior, noise 
reduction, beneficial impact on the microclimate and general health improvement. These systems 
provide a suitable environment for heath improvement by creating accessible areas for relaxation and 
sports. At the same time, these green systems increase the overall green spaces in urban areas.  
 
Key words: Green systems, urban areas, health improvement  
 
Introduction  
The urbanization process is one of the anthropic actions that generated major environmental impacts, 
mainly due to the changes in the original ways of land use (Miguez et al, 2015). This is closely linked 
to the economic development in Europe and North America during the 19th and 20th centuries, as a 
result of the industrial revolution and economic growth. Urbanization poses significant changes in 
certain components of the water cycle such as reduction of the infiltration rates and increase of water 
runoff. These two phenomena usually take place simultaneously, resulting in floods and flood 
problems due to increased and accelerated peak flow in the basins (Yang, Zhang, 2011). To manage 
the rainfall runoff in urbanized areas, it is advisable to implement green roofs that would enhance the 
water retention capacity and thus reduce the surface runoff. By increasing the built-up areas in urban 
agglomerations, the possibilities for creating quiet resting areas, areas for active use and areas for 
food production are also greatly reduced. Appropriately chosen concepts of green roofs and vertical 
gardens can be used to fulfil these purposes. Therefore, the ecosystem services (ESS) provided by 
the green roofs include improvement of the quality and quantity of rainwater, reduction the rate and 
volume of runoff (Speak et al., 2013), mitigation of the thermal effect in urban islands, facilitation of 
energy efficiency by reducing the maintenance costs, fire retardation and noise reduction. They can 
also increase the air quality, provide biodiversity and wildlife habitats, contribute towards agriculture 
and food production, increase educational opportunities and have a positive impact on the health.  
 
The Green Roofs 
The history of green roofs dates back to the 7th and 8th century BC in the Mesopotamian region, where 
the inhabitants beautified their roofs by using vegetation. They served as insulation from the desert 
heat and the green areas were watered with sophisticated irrigation systems.  
Nowadays, green roofs are one of the ways of brining back parts of nature in the built-up areas. The 
use of green roofs has advantages and disadvantages. (Berardi et al., 2015). The main disadvantages 
are the initial and maintenance cost, which directly dependent on the green roof type (Bianchini, 
Hewage, 2012). Another disadvantage is the mass of the soil substrate which along with the retained 
water and vegetation that can be a concern for the structural resistance of the building. This makes it 
unlikely for intensive green roofs to be installed in older buildings (Silva, 2016).  
Advantages of green roofs include: reducing the effect of a heat island in cities - removing heat from 
the air by evapotranspiration and reducing ambient air temperatures (Santamouris, 2014); reduction of 
rainwater runoff and floods prevention; retain rainwater in the substrate and then returning it to the 
atmosphere through transpiration and evaporation; filtration of pollutants and heavy metals from the 
rainwater; reduction of air pollution and greenhouse gas emissions - vegetation is able to filter the air 
(Yang et al., 2008); increased sound insulation; improving the quality of life - green roofs can provide 
aesthetic value and space for many species that are otherwise limited in urban areas (Sproul et al., 
2014); reduced energy use – absorb heat and act as a thermal insulator, reducing the energy needed 
for cooling and heating (Jaffal et al., 2012).  
Green roofs are separated in three different types, depending on use, construction factors and the 
method used to carry out the work. These all play a critical role when determining both the plant 
species and the overral look of the vegetation. Green roofs can be: (a) intensive, (b) simple intensive 
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or (c) extensive. Each of these types involves different ways of cultivation, with seamless transition 
and site-specific differentiation (Losken et al., 2008). 
Green roofs can serve different functions on buildings and create different environments. In the case 
of pitched roofs (Fig. 1), the function of deceleration of rainwater outflow predominates. In the case of 
flat roofs, it is possible to take advantage and improve the quality of life, where the various roof spaces 
can used to create areas for relaxation and active enjoyment. Increasing the property value can also 
be an added advantage of roofs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Green roof on a family house in Statenice  (source:zelenastrecharoku.cz) 
 
Examples of such residential areas are green roofs on Prague buildings Main Point Pankrác (Fig. 2) 
and Visionary (Fig. 3). 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: Green roof at the Main Point Pankrac building in Prague  (source:asb-portal.cz) 
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Fig. 3: Visionary Praha Holešovice - running track on the roof (source:officeguide.cz/visionary) 

 
As already mentioned, the disadvantage of these roofs is higher costs for establishment and 
operation. These can increase due to regular roof maintenance, e.g. removing seedlings, operation of 
irrigation systems, substrate replenishment, fertilization, vegetation replenishment, crop cutting, etc. 
 
The Vertical Gardens/Walls 
Exterior vegetation has been used for centuries, starting from the famous Hanging Gardens of 
Babylon, one of the seven wonders of the ancient world. This testifies that the concept of greening 
vertical system is ancient one, but for long time this has been seen only through various climbing 
plants with or without the support, to only serve an aesthetic function (Kingsbury  et al., 2008).  
Green wall as a term commonly refers to all types of a technological system consisting in vertical 
building elements covered with plants, including all elements for supporting the plants growing 
(Susorova, 2015). distinguishes between: Green Façade (GF) and Living Wall (LW). The main 
difference is that in GF, the plants are rooted in the soil on ground and they climb directly on façade or 
are attached to supporting structure; On the other hand, LW consists in a pre-vegetated sheet 
(substrate) that is directly attached to a structural wall or frame, where plants can grow (Fig. 4). 
The installation of a greening vertical system provides engineering solutions for rainwater 
management and climate change mitigation at building and city levels by improving the indoor comfort 
conditions and reduction of the energy demand. The disadvantage of building vertical systems is the 
high investment and maintenance costs. 
The natural elements of these systems have an aesthetic function and have a beneficial effect on the 
psyche. And, like green roofs, they help to improve air quality, the acoustic properties of buildings, 
compensate for temperature extremes in the dry summer season, and can be used for food 
production.  
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Fig. 4: The vertical garden is located in Ho Chi Minh city (source:zahradanastenu.cz) 
 
As with green roofs, the construction is important for vertical systems. There needs to be proper 
insulation from the walls of buildings, anchoring systems, sophisticated irrigation system, the right 
choice of plants, etc. The density of leaves affects the phenomenon of evapotranspiration and thus the 
cooling effect. 
Plant species have a significant effect on the overall functionality of the system. Key aspects of choice 
are - adaptability to the outdoor environment, pest problems, maintenance and irrigation needs. These 
aspects are interconnected because, for example, leaf density affects the phenomenon of 
evapotranspiration and thus the cooling effect. 
 
Conclusion  
Being some of the most innovative and environmental friendly solutions, the green systems can be 
used as a key in a strategy to meet the challenges of sustainable development since they contribute 
for purification of the air and water, climate change mitigation and adaptation and they can favour a 
landscape that reflects local biodiversity and character. Over the past decades, the development of 
new materials and construction technologies has made it possible to maximize the benefits of these 
systems. 
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Souhrn 
Zelené systémy mohou být ekologickým řešením pro udržitelný rozvoj měst. Tyto systémy provázely 
lidstvo po celá staletí. V dnešní době, včetně zelených střech a vertikálních zahrad v městských 
oblastech, mohou přispět k ochlazení interiéru, snížení hluku, příznivému dopadu na mikroklima a 
zlepšení celkového zdraví. Tyto systémy poskytují vhodné prostředí pro zlepšování zdraví vytvořením 
přístupných oblastí pro relaxaci a sport. Zároveň tyto zelené systémy zvyšují celkové zelené plochy v 
městských oblastech. 
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Abstract  
This paper deals with a history of mountain Acidophilous spruce forests below the alpine tree line in 
the Hruby Jesenik Mountains (Czech Republic). Currently, these forest ecosystems are in the focus of 
the recreational activities in regional scale of Central Europe. Forest and conservation management 
strategy for these mountain spruce forests ecosystems significantly influence the recreational (cultural) 
ecosystem services of montane forests. Maintaining of the defined forest habitat character, especially 
for certain types of forests historically affected by humans, is the main target of forest management 
strategy reflecting needs of recreational activities development. This knowledge is also very important 
for sustainable forest management strategy, which builds upon ecosystem adaptation approach to 
forest ecosystems. In the study area, forest management in combination with grazing and hay making 
in the past caused a downward shift of the alpine tree line about 100 meters of altitude. Recently, a 
gradual upward shift of the alpine tree line ecotone is being observed in the study area under climate 
change impacts. The results of this study suggest that research on forest management history can be 
consider as a decision-support tool for recreational management strategies hand in hand to 
conservation of biodiversity in protected areas. 
 
Key words: Forest management, mountain forest, recreational ecosystem service of forests 
 
Introduction 
The alpine tree line ecotone (ATLE) representing a transition zone between mountain forests and 
alpine grasslands is considered one of the most important ecological interfaces in the mountain 
landscapes around the world. In the temperate zone of Europe, forests with a natural dominance of 
Norway spruce (Picea abies L. Karst) below the ATLE are the predominant type of the natural 
potential vegetation in montane vegetation zones (Svoboda et al. 2012). Forest and conservation 
management strategy for these mountain spruce forests ecosystems in widely discuss under climate 
change impacts, in the frame of bark beetles as a driver for forest dynamics and of course in the 
context of ecosystem services of montane forests.   
In the Hruby Jesenik Mountains (Czech Republic), the Dwarf mountain pine was artificially planted 
precisely to stabilize the ATLE against erosion (caused by grazing in the past) and to induce its 
upward altitudinal shift, as it has been earlier pushed to lower elevations by grazing (Machar et al. 
2017). Below the ATLE, the forest vegetation is formed by habitat type of Acidophilous spruce forests. 
Today, these Acidophilous spruce forests are protected within the Natura 2000 European network 
(Oprsal et al. 2018). The knowledge of forest management history helps us to objectively understand 
the current state of the forest ecosystem determined by the forest management and other human 
activities carried out in the past (Pechanec et al. 2018). Thus, we focused on the forest history 
mountain forests below alpine tree line in the Hruby Jesenik Mountains (Czech Republic). 
 
Material and methods 
The study area is located in the Hruby Jesenik Mountains (HJM) in the northeastern part of the Czech 
Republic. Until 1620, there are no specific known historical documents that would map the historical 
development of the forests in the study area. To study the historical development between the years 
1621 and 1947, we used preserved original written records from forest inventory books and 
accounting books of the forest owners. This archival documentation (written in German) is deposited 
in the State Regional Archive in Opava (the “Bruntal Estate” collection), in the State Regional Archive 
in Janovice (the “Loucna Estate”, “Janovice Estate”, “Zlate Hory Estate” and “Velke Losiny Estate” 
collections) and in the State Regional Archive in Brno (“G 10 archive collection”).  
 
Results 
First significant colonization efforts of the HJM associated with anthropogenic impacts on the mountain 
forests in the form of selective logging date back to the 15th century, as the exploitation of iron ore and 
gold has started in the peripheral areas of the mountain range. Since at least the 17th century, top 
parts of the central HJM above the tree line (formed by natural forest-free areas, alpine grasslands) 
were used for agricultural purposes (mowing and harvesting of hay, cattle and sheep grazing in 
summer months). The first literary reference to the agricultural utilization of alpine grasslands in the 
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Loucna Estate dates back to 1639, when, according to the accounting books, fourteen persons were 
paid to harvest hay in the mountains for two days. Livestock grazing on the alpine grasslands is first 
mentioned in the urbaria of Janovice and Velke Losiny Estates, who were both buying young bullocks 
in Poland and Hungary for this purpose. Other estates soon followed their example and by the 
beginning of the 18th century, alpine grasslands of the HJM were all used for summer (mostly sheep) 
grazing, which has become a common activity pursued in the area during the following 200 years. 
Grazing sheep stayed on the alpine grasslands from spring until fall when they were brought to the 
sheepfolds in the submontane villages. A cattle grazing was causing damages on the naturally sparse 
forest of the tree line ecotone, therefore it has been slowly reduced, and then completely terminated 
by 1800. Sheep grazing did not end until the mid 19th century, when sheep farming became gradually 
unreasonable due to an import of cheap wool from Australia to Europe. Scything and haymaking 
persisted on the top parts of the HJM longest of all agricultural activities. In 1871, however, these 
activities were forbidden for damages caused to the forest (mowing along timberline areas has 
occasionally caused unintentional damage to tree seedlings, which are especially rare in the local 
conditions).  
Based on the economic interests of the Teutonic Order (the owner of the Bruntal Estate since 1621) in 
further wood production, a first forest management plan was formulated in 1803 by the forest chief 
manager Jan Vavrinec Knappe. He divided forest districts into smaller units in order to reduce the 
annual harvest volumes. According to the management plan, clear cuts were pursued right below the 
timberline. The combination of large clear cuts, livestock grazing and mowing led to a downward shift 
of the tree line. 
The exact extent of the tree line shift in the HJM in the past, however, cannot be exactly detected. The 
original tree line before the anthropogenic exploitation of habitats was likely located at an altitude of 
1,340–1,380 m a. s. l.  When comparing today’s extent of the alpine spruce forests, we estimate the 
downward shift of the tree line on the Bruntal Estate by approximately 100 meters of altitude. 
In the mid-19th century, a turnover in the management of mountain forests occurred in the HJM. In 
1852, the imperial patent No. 250 came into force in Austria-Hungary. According to it, wood harvesting 
on steep slopes in high altitudes was allowed only in narrow strips or by means of gradual thinning, 
clear cuts were forbidden and harvested areas had to be immediately reforested.  
The gradual decline in harvesting led to changes in age structure of the forest stands along the tree 
line, particularly to an increase of older tree age classes. Towards the end of the 19th century, there 
were no more prescribed harvests in the protected spruce forests below the tree line on all estates 
and all of these forests were under a non-intervention regime. This forest management approach to 
alpine spruce forests below the tree line in the HJM has persisted throughout the entire 20th century 
until today. 
At the turn of the 20th century, an entirely new trend has arisen on the top parts of the HJM after the 
economically forced termination of sheep grazing: attempts for intentional artificial afforestation of 
natural alpine grasslands above the tree line. The artificial afforestation of the natural alpine 
grasslands was conducted with a geographically non-native Swiss stone pine (Pinus cembra L.). The 
forest border areas were planted with also non-native Dwarf mountain pine. In some areas, these 
actions caused a short-term shift of the tree line all the way to the mountain ridge top. Thereby, the 
tree line has returned to the level of the late 19th century, although the planted stripes of Dwarf 
mountain pine remained on the former natural alpine grasslands until today and their potential removal 
is frequently discussed by the local conservationists and foresters. 
  
Discussion 
Norway spruce was a major economic species in the Central European mountain forests, but currently 
the monocultures of Norway spruce suffer from climate change because of drought, bark-beetle 
outbreaks, and windthrow. The structure and dynamics of managed and unmanaged Norway spruce 
forests have long been a center of interest to the European foresters and a subject to many ecological 
studies (Honnay et al. 2004). A high environmental value of the protected Central European 
Mountains Norway spruce forests (confirmed by their inclusion in the national and European 
conservation networks) requires a multidisciplinary approach to develop and assess forest 
management plans and policy instruments, to evaluate management regimes and to seek specific 
forest management alternatives (Pechanec et al. 2017). 
A lack of specific information regarding management history is one of the common practical limitations 
of forest mechanistic growth models. Understanding the historical development of mountain Norway 
spruce forests is of great importance for their sustainable management. Our study of the historical 
development of mountain spruce forests in the Hruby Jesenik Mountains supports these facts and, 
moreover, emphasizes the importance of transport accessibility in the past for the current state of the 
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mountain spruce forest. Up to the present, this factor has been overlooked by the traditional ecological 
studies of mountain forests ecosystems (Vahalik & Mikita 2011). 
In fact, the long-term anthropogenic influence makes it difficult to assess the effects of current climate 
changes on the former pastoral tree line in the Hruby Jesenik Mountains, as documented in our study 
– the preserved autochthonous spruce forests extend to the current alpine tree line (Simon et al. 
2015). Understanding the past anthropogenic influence on the mountain forests in the Hruby Jesenik 
Mountains makes it possible to explain the current environmental processes taking place below and 
above alpine tree line ecotone in the study area. Today, the historical influence of grazing and hay 
making on the alpine grasslands on the top parts of the study area is being partly replaced by downhill 
skiing (Machar et al. 2017). In terms of biodiversity conservation on the alpine grasslands it is also 
important that the upward shift of the tree line, both as a consequence of finished grazing and global 
climate change, causes a gradual fragmentation and loss of alpine forest-free habitats (Svajda 2008). 
 
Conclusion 
The historical investigation revealed major anthropogenic impacts on mountain forests in the study 
area, despite of the extreme (both in terms of productivity and climate) mountain conditions just below 
the tree line. 
Until the early 18th century, the remnants of climax Norway spruce forests below the tree line in the 
Hruby Jesenik Mountains was only affected by a locally conducted selection logging. By the end of the 
18th century, these same forests were utilized in two different ways based on available wood transport: 
(i) forests that allowed transport of harvested wood to the valleys by river drives were intensively 
harvested by clearcutting with no subsequent artificial restoration, leaving the stands to be 
spontaneously renewed by natural regeneration, whereas (ii) forests that did not allow river drives 
maintained their primeval character. The results of this study suggest that research on forest 
management history can be consider as a decision-support tool for conservation management 
strategies for mountain forest habitats in protected areas. 
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Souhrn 
Studie je zaměřena na významné aspekty z historie horských lesů v Hrubém Jeseníku. Tyto lesní 
ekosystémy jsou v současné době v centru zájmu nejrůznějších rekreačních aktivit (letní i zimní 
turistika) a představují bezprostřední zázemí nadregionálně významných sportovních center. 
Současně jde o lesní ekosystémy, které jsou v hledáčku zájmu ochrany přírody – jedná se o 
ekosystémy přirozených horských smrčin u horní (alpínské) hranice lesa. Předkládaný příspěvek 
formou stručné exkurze do historie (opřené o studium archivních pramenů) prezentuje fakt, že 
současnou kapacitu horských lesů k poskytování rekreačních (kulturních) ekosystémových služeb 
zásadně ovlivnily historické formy managementu (lesní pastva, historický lesní management). Tato 
studie ukazuje, že pro strategie managementu horského lesa (zohledňující zájmy ochrany přírody i 
rekreačního využití) může být poznání historického kontextu klíčem k pochopení současného stavu 
lesních ekosystémů a podpůrným nástrojem k tvorbě plánů péče o tyto cenné lesní ekosystémy. 
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Abstract 
Maintaining forestry efficiency and ensuring the accessibility of landscape areas requires a good 
quality transport network. However, any construction and subsequent use of a linear construction 
contributes to some extent to the disruption of adjacent ecosystems, soil degradation, erosion and 
changes in vegetation. The present study analyzes the effects and impacts of materials used for road 
construction and for improving the bearing capacity of road pavements of Low Volume Roads (LVR) 
on changes in chemistry in the vicinity of the structure. The aim of this work was to quantify the impact 
of improving materials on pH and carbonate changes in the vicinity of the NKK roadway on the 
Kuběnka forest road in the Bílovice forest near Brno and from the region of Asturias in northern Spain 
in the Picos de Europa, pointing out the possibilities of "biological tools" (vegetation) in controlling and 
minimizing the impact of human activities on the ecosystem. Vegetative control – phytoremediation, 
increases soil resistance to erosion, improves water retention in the landscape and maintains its 
original balance, and can be an effective tool for reducing the impact of road construction materials 
and technologies.  
 
Key words: Erosion, low-capacity roads, road subsoil improvement, soil chemistry 
 
Introduction 
Roads used to ensure the accessibility of landscape areas are defined according to Czech technical 
regulations (TP 170, 2004) as purpose roads with lower traffic load class TDZ VI and the design level 
of road type D2. According to certified methodology 23327/2015-MZE-16222/M108 “Methodical guide 
to the design and implementation of Low Volume Roads” (MP NKK, 2015), that was in the year 2016 
implemented into higher standards, these are newly classified as low-capacity communications (NKK). 
This term includes communications with the average daily intensity of heavy vehicles at maximum 400 
crossings for all road in the design period, which also complies with foreign regulations for this type of 
road. Foreign regulations define low-capacity roads as Low volume roads (LVRs) of American 
Association of State Highway and Transportation Officials (AASTHO, 2001). 
Road construction NKK are usually prepared from unbound layers of natural or recycled materials and 
mixtures of different fractions prepared from them – for example: mechanically reinforced aggregates, 
mechanically reinforced soil with vibrated gravel. To increase the bearing capacity of the subsoil, 
methodical guide for low-capacity roads recommends mechanical adjustments or usage of road 
binders. The preference for unbonded structural layers, even in road linings, can lead to leaching of 
structural materials in the surrounding area due to erosion, both natural and human-induced (Arias, 
Ševelová, 2017; Bellito, Burroughs, 1990). This work presents changes in pH values and the total 
amount of carbonates in the soil near the forest path Kuběnka in the Bílovice forests near Brno (Fig. 
1.) and two roads in northern Spain, road Leiramanza and Percería, near the mountains Picos de 
Europa on the border of autonomous regions Asturias y Leon (Fig. 2). 

 
Fig. 1: Low-capacity road Kuběnka – Czech Republic 
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Fig. 2: Low Volume Roads Leiramanza and Percería – Spain 

 
Road construction materials 
The Kuběnka Forest Road was built as an experimental construction to test various materials used for 
underground and road construction (Florian, Ševelová, 2015). It is divided into two sections (I., II.), 
which differ in the road construction layers, which were used. The path of the first section (I) consists 
of a single 250mm thick layer of mechanically reinforced aggregate. Second section II. It consists of a 
two-layer construction: 250mm gravel base layer and 200mm cover layer of mechanically reinforced 
aggregate. To compare the options for subsoil improvement, each section was divided into seven 
segments (Xi) with a different subsoil treatment. Seven different materials were used: two types of 
fluid fly ash (X1, X2), lime (X3), Dorosol C50 (X4), technical hemp fiber (X5), recycled brick (X6) and 
quarry material (X7). The control of changes in chemist it was analyzed in the first five segments only 
X1 to X5. 
Road Leiramanza and Percería in northern Spain, were built as single-layered and primarily serve for 
wood cutting and removal and forest management, we can found three important production species; 
“Quercus petraea“, “Pinus radiata“ and “Eucalyptus globulus“. Both pavements have a construction 
layer of natural crushed stone. Waste from the coal mine was used to improve the core of the 
Leiramanza road (XL) and mechanically enhanced soil from natural macadam was used for the 
Percería road (XP). 
 
Methodology 
The sampling methodology was the same at all three road analyzed. Near the road of Kubenka sets of 
six samples were taken in each of the five segments tested X1 to X5, on the roads in Spain a set of six 
samples was taken around each road. The results include roadway samples Leiramanza marked as 
segment XL, from the roadway Percería as a segment XP, to see on the table 1.  
Sets of samples were always taken on the transverse axis of the test segment in three profiles (Yi), 
which were determined at three distances from the longitudinal axis of the road and at two different 
height levels (Zi). Samples were always taken from a cross slope of the road, where the outflow is 
directed and where higher levels of contamination can be expected due to channeling. First profile 
(Y1) was determined in a drainage ditch, close to the road construction, second profile (Y2) 1 meter 
from profile Y1 and the third profile (Y3) 2 meters from profile Y1. Two different height levels were set 
for sampling, where Z1 is the terrain surface and Z2 means the sampling depth from 25-30 
centimeters. In total, it was analyzed 42 samples from areas affected by a weir from the structure. 
Samples were also taken from sites from unaffected areas beyond the reach of individual structures. 
Two basic types of analyzes were performed on the samples taken – geotechnical and chemical. 
Geotechnical tests, needed for classify soils according to a uniform soil classification system (USCS) 
ČSN EN ISO 14689-1 and ČSN EN ISO 14688-2 were realized in the laboratory of the Institute of Civil 
Engineering, of Landscape Creation and Protection at the Faculty of Forestry and Wood Technology 
at Mendel University in Brno. The following tests were carried out: Determination of moisture content 
ČSN ISO/TS 17892-1; determination of grain size according to ČSN ISO/TS 17892-4; determination of 
consistency limits according to ČSN ISO/TS 17892-12. These tests serve for the basic classification of 
soils according to their granulometric composition and Atterberg limits. 
Chemical tests, necessary to determine the alkalinity or acidity of the soil and the total percentage of 
carbonate, were done in the laboratory of the Institute of Geology and Pedology, Faculty of Forestry 
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and Wood Technology at Mendel University in Brno. Analysis of pH according to ISO 10390: 1994 and 
a plurality of carbonates (CO3)2- according to ISO 10693: 2015. The total amount of carbonates was 
determined from the volume ratio of the amount of CO2 produced in gaseous state. 
 
Results and discussion 
Based on the geotechnical laboratory tests, the soil samples of the above mentioned constructions 
were assigned to groups F3-F6 and also S4 see table 1. 

 
Tab. 1: Avarage pH and (CO3)2- 

pH (CO3)
2- pH (CO3)

2-

X1 7,94 2,25 7,80 1,45

X2 7,75 2,06 7,43 3,22

X3 7,97 1,33 7,31 0,45

X4 7,76 0,45 5,65 0,11

X5 6,44 0,49 4,74 0,04

XL 4,32 0,00 4,72 0,00

XP 4,95 0,00 4,47 0,00

Segment

2017

Z1 Z2

 
 
The values of pH and carbonates in the segments analyzed are exemplified in the tab. 1 and fig. 3, 
detailed results will be presented in the presentation. For determination of the amount of carbonates 
(CO3)2- in the soil, following evaluation is used: carbonate content between 0,3 to 0,5% - very low, 
between 0,6% to 3% - low, between 3,1% to 5 % - medium, between 5,1% to 10% medium, between 
10,1% a 20% - high, between 20,1% to 40% - very tall and over 40,1% extremely high. 
The chemical analyzes of non-affected areas showed samples with values pH between 4,6 to 5,2, ie. 
as an acid medium. The carbonates showed zero values. 
In the affected areas, almost all samples show a clear increase in pH values into the alkalic segment 
with maximum of 8,1. The materials from Kubenka is an increase pH up to double, about the Spanish 
road Leiramanza is just about 7 % and in the case of Percería it even decreased in value pH about 17 
%. Significant changes in carbonate values can only be observed in the first four segments of 
Kubenka, where it increased significantly to 8 % defined as the medium value. 

 
Fig. 3: Avarage of pH 

 
These results document the movement of materials from the structure and subsoil into the surrounding 
environment. They are moved by the wind and/or water to the edges of the road and further to the 
surrounding fluvial channels (García, 2002) results in changes in the chemistry of the surrounding 
ecosystem Sanka, O., et al. Possible solution, how to limit this shift is to stabilize the surrounding 
terrain and reduce leaching of materials from the structure by using phytoremediation technologies. 
The root system of vegetation can be used to minimize erosion, located near a forest road. Moreover, 
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the above-ground part of the plants will be a barrier against dust, that arises during transportation of 
the wood or other uses given to these forest roads such as cycling, walks in the forest, etc. Therefore, 
it is advisable to maintain protective vegetation zones along with the drainage and slope areas, 
minimize water leakage into the road structure, ensuring effective drainage of road cover water 
through a cross-system and of course follow all technological procedures of road construction, as 
codified in the relevant Technical Conditions of the Ministry of Transport of the Czech Republic. 
 
Conclusion 
The forest road have an impact on the landscape that we should avoid. This impact can be visual, 
acoustic, contamination of aquifers or contamination of the areas near the forest road; either by 
movement of layers of the soil in its construction, for the materials used or for the uses it will have in 
the future. 
In this study we will analyse how the materials of construction affects the areas near the forest roads 
and its potential solutions through of phytoremediation, to reduce its impact on reserves and natural 
parks or areas for forest leisure.  
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Souhrn 
Udržení efektivity lesního hospodářství a zajištění dostupnosti krajinných oblastí vyžaduje kvalitní 
dopravní síť. Každá výstavba a následné používání liniové stavby však přispívá jistou mírou 
k narušování přilehlých ekosystémů, degradaci půdy, erozi a ke změnám ve vegetaci. Předkládaná 
studie analyzuje vlivy a dopady materiálů používaných ke konstrukci vozovek a ke zlepšení únosnosti 
podloží vozovek nízkokapacitních komunikací (NKK) na změny chemismu v blízkém okolí konstrukce. 
Cílem práce bylo kvantifikovat dopady zlepšujících materiálů na změny pH a množství uhličitanů   
v blízkém okolí vozovky NKK na lesní cestě Kuběnka v polesí Bílovice u Brna a z regionu Asturias v 
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severním Španělsku v pohoří Picos de Europa, a poukázat na možnosti "biologických nástrojů" 
(vegetace) při kontrole a minimalizaci dopadů lidských aktivit na ekosystém. Vegetativní kontrola - 
fytoremediace - zvyšuje odolnost půdy vůči erozi, zlepšuje schopnost zadržovat vodu v krajině a 
udržuje původní rovnováhu a může být efektivním nástrojem snižujícím dopady materiálů a 
technologií používaných pro konstrukci vozovek. 
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Abstract 
The cultural landscape of the Czech Republic is very rich and varied due to changing natural 
conditions, but also to historical development. The Czech landscape is a typical historically cultural 
landscape with built-up areas - towns, villages, connected by a network of roads and field roads. Field 
roads are used to make land accessible for agricultural production, transport, landscape access, i.e. 
(completion of the existing network of roads, interconnection of important points in the open 
countryside, cycle routes, etc.), connection to roads, local roads, forest transport network, to other 
purpose-built communication. The harmonious integration of existing and newly realized field roads 
into the landscape is important. In recent years, the implementation of new field roads, especially in 
the process of land consolidation. The paper presents an example of good practice where a new field 
road with a multifunctional effect was built. 
 
Key words: Field roads; land consolidation; land use; landscape  
 
Introduction 
The landscape in the Czech Republic has undergone a complex development by humankind activities 
that has been influenced by alternating political and economic processes. As a result of large-scale 
cultivation of land, the field roads, natural line elements and other natural and landscape-forming 
elements disappeared. The road network must be adapted to the evolution of agriculture, and a 
number of requirements must be ensured in order to use public funds efficiently and economically 
(Jonáš et al., 1990). The less the road network is adapted to natural conditions, the greater the 
problems it brings not only for its own locality but for the whole territory. At the same time, the higher 
the degree of the technical design of the building, the higher the subsequent maintenance and repair 
demand. The cultural, social, aesthetic and ethical dimensions of these buildings in the landscape are 
also significant. In the land consolidation process, it is necessary to consider the wider 
interrelationship of the territory, landscape, individual natural components and settlement 
infrastructure. It also includes solutions for the protection of soil, water and biota (Mazín, 1998). Old 
maps with original paths may also be an inspiration (Dumbrovský, 2004). Field roads have historically 
developed in places of natural communication, in optimal routes within the rural landscape. The 
fundamental changes and insensitive interventions have often resulted in their broad remove, and at 
present, we sometimes face the task of restoring the permeability of the transformed landscape and 
the making accessible individual land plots. If this task would be solved systematically, land 
consolidation is the most suitable way of designing and implementing new field roads (Mazín, 1998). 
Land consolidations have had a great influence both in the past and at present on the creation and 
design of road networks. Initial requirements were always the land fund, which was associated with 
the structure of field roads that ensure the accessibility and manageability of land plots. The road 
network within the infrastructure solved by land consolidation can, in addition to the transport function, 
also serve as an anti-erosion element (suitably dimensioned ditches) and together with the 
accompanying vegetation (alley plantations) significantly influence the resulting landscape character. 
The newly built road infrastructure has a prospective potential for connecting neighbouring 
municipality areas, increasing tourism in the area and last but not least, increasing the market value of 
adjacent land (Varga et al., 2013). A field road is a purpose-built road intended for public use by  
vehicles and pedestrians. Field roads, as publicly accessible facilities, are used to connect individual 
properties for the needs of the owners of these properties, to link these properties with other roads or 
serve for the cultivation of agricultural and forest land (Act No. 13/1997). The field roads and their 
accompanying greenery create the landscape physique, increase the biodiversity of the area and 
demarcate the land and municipality boundaries in a permanent and expressive way. These roads are 
undivided roads whose main purpose is to make the land property accessible, to make the landscape 
accessible and to connect local roads, forest road network or roads of higher importance. Depending 
on the importance, the field roads are divided into main, secondary and supplementary (seasonal) 
roads. 
 



  209  

Material and methods 
For the purposes of this article, a site with completed land consolidation in the municipality area 
Kuželov was selected. The village Kuželov is situated on the southeast periphery of the Hodonín 
district and in the southwest, it borders on the Slovak Republic. The village lies 13 km southeast of 
Veselí nad Moravou and is part of a large regional unit Hodonínsko. The area of interest has an 
acreage of 1019 ha, of which 500 ha are arable land, 477 ha of meadows and 275 ha of forest. 
Surrounding the village is intensively farmed and the whole village is surrounded by a large area of 
arable land. The immediate environment of the village is grassed. The watercourses are mostly 
artificially regulated, or they are completely artificial, occasionally flowing stream channels. The area of 
interest is shown in Fig. 1. The following measures have been proposed as part of the plan of common 
land consolidation facilities: 
•elements of erosion control: elimination of row crops (127.1 ha), grassing (119.4 ha); 
•water management facilities: 5 measures (22.69 ha) were proposed - 3 drainage ditches, 1 small 
water reservoir and 1 revitalization of the stream bed; 
•measures to strengthen the ecological stability of the landscape (ecological network) - a total of 57.1 
ha of bio- corridors and bio- centres. 
•elements of transport infrastructure - field roads: 9 main field roads (HC), 35 secondary field roads 
(VC) and 28 supplementary field roads (DC) were solved. 
For a more detailed analysis, the main field road designated as C2 was chosen, which runs behind the 
gardens, on the inner perimeter of the urban area of the village (Fig. 2 - 4). The road was originally 
gravel, sometimes paved with asphalt (Fig. 5 and 6). Within the framework of land consolidation, this 
road was designed for reconstruction and was determined by the municipality Board of 
Representatives as a priority, ie the highest emphasis was placed on the implementation of this 
measure. The reason was the poor condition of the field road surface and worse throughput. The 
reconstruction could divert traffic from the village centre and improve access to the open countryside. 
 

 
Fig. 1: Localization of the area of municipality Kuželov in the Czech Republic 
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Fig. 2: Area of interest 

 

 
Fig. 3: Cut-out of Plan of common facilities with the design of field road C2 

 
Results and Discussion 
In 2017 the selected field road C2 was constructed. The route was carried out in accordance with CSN 
73 6109 regulation. It was broadened, paved with bituminous cover and equipped with ditch drainage.  
(Fig. 7). The road now meets the requirements of municipal councillors and residents to put the traffic 
away from the centre (Fig. 8 and 9). The movement of agricultural machines does not disturb the 
activity of the village and does not pollute the urban area. In addition, this road allows access to 
property plots, suitably separates the personal household area from the open landscape and protects 
it from harmful surface runoff and erosion. Residents of the village can use the road for recreation, 
easier movement in the countryside and more convenient transport. 
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Fig. 4: Detail of field road  on the topographic map before construction 

 

 
Fig. 5 and 6: View of the original road 

 

 
Fig. 7: Cross section of dirt road 
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Fig. 8 and 9: View of the renovated road 

 
Conclusion  
The task of land consolidation is to arrange the land plots so that they best suit their owners and 
farmed tenants, the plots are consolidated or divided, their boundaries are adjusted for rational 
management, and last but not least their accessibility is ensured. Field road C2  provides access to 
new and current plots, serves as erosion control, but also assumes its role as an ecological and 
aesthetic element in the current landscape. It can also be used for sports and recreation. The road will 
be appreciated by residents of the urban area of the territory, as it acts as a bypass around the village 
centre and localises transport of agricultural machines outside the urban area. Its function as a natural 
boundary between land plots cannot be neglected and the role of water runoff control in the landscape 
is also important.  
Field roads are an integral part of land consolidation and thus fulfil an important function not only in 
agriculture but also in the lifetime of local residents and visitors. 
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Souhrn  
Kulturní krajina České republiky je velmi bohatá a rozmanitá díky svým přírodním podmínkám, ale 
také díky historickému vývoji. Česká krajina je typickou historicky kulturní krajinou se zastavěnými 
oblastmi - městy, vesnicemi, propojenými sítí silnic a polních cest. Polní cesty se využívají k 
zpřístupnění půdy pro zemědělskou výrobu, dopravu, pro zlepšení prostupnosti krajiny dobudováním 
stávající sítě, propojením důležitých míst v otevřené krajině, využitím pro mimoprodukční funkce (např 
cyklostezky, výhledová místa, odklon pěší dopravy od frekventovaných lokalit atd.), Důležitá je 
harmonická integrace stávajících a nově realizovaných polních cest do krajiny. V posledních letech 
byla vybudována řada  nových polních cest, zejména v procesu pozemkových úprav. Článek 
představuje příklad dobré praxe, kdy byla postavena nová polní cesta s multifunkčním efektem. 
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E-mail: xszturc@mendelu.cz  



  213  

INFLUENCE OF LAND USE CHANGES ON ECOLOGICAL STABILITY IN KRÁĽOVA HOĽA AREA 
(NAPANT, SLOVAKIA) 

 
Regina Mišovičová, Henrich Grežo, Zuzana Pucherová 

Department of Ecology and Environmentalistics, Faculty of Natural Sciences, Constantine the 
Philosopher University in Nitra, Tr. A. Hlinku 1, 949 01 Nitra, Slovak Republic 

 
Abstract  
Kráľova hoľa area is very attractive because of natural conditions, settlement, culture and tourism. To 
find out the degree of influence in this area by natural or anthropic processes or to specify the 
landscape changes which have happened due to these processes in selected time horizons is 
possible by using methodology of study and evaluation secondary landscape structure. For 
determination of land use changes in Šumiac municipality have been used 3-time horizons (1995, 
2015 and prognosis of development approved in the territorial plan). There have identified these 
factors of changes (1995 – prognosis): urbanization (3,2 %), agriculture intensification (1,5 %), 
agriculture extensification (1,3 %), afforestation (3,0 %) and deforestation (12,3 %). The 78,7 % of 
territory is without changing. The hypothetical occurrence of new technical elements of semi-natural 
and artificial origin has reduced the ecological stability of the area. It is necessary and appropriate to 
make sensible changes in this area based on the management measures that respect the nature of 
the alpine landscape (part of the protected area), to motivate mayor of municipality, users and 
business community not to prioritize the influx of investments to the detriment of nature conservation 
and preservation of the typical nature of the landscape. 
 
Key words: Landscape changes, quality of landscape structure, Šumiac municipality  
 
Introduction  
Kráľova Hoľa area, as the part of the national park, is very attractive from the point of view of natural 
conditions, settlement, culture and tourism. Kráľova Hoľa (1,946 m asl.) is the highest peak of the 
eastern part of Low Tatra Mts. (also known as Kráľovohoľské Tatry). The landscape structure has 
typical character of grassy uplands. Getting to know and respecting natural and socio-economic 
landscape determinants of using this area is the basis of the landscape ecological planning 
methodology (LANDEP) (Ružička, Miklós, 1982). It is based on the analysis of landscape structures 
with subsequent synthesis and interpretation for the purposes of assessing the landscape. The basis 
of the paper is the method of identification of the secondary landscape structure (SLS) elements, 
which identifies and compares changes in the spatial structure. According to Ružička (2000), SLS has 
different content in terms of time. Therefore, it is possible to distinguish between the Historical (HLS) 
and Present Landscape Structure (PLS) in the SLS, which represent different specific arrangement of 
the landscape elements in different time horizons. PLS gives a framework concept of the ecological 
potential of the area with regard to its current use (Ružička et al., 1978). Mapping of the SLS elements 
enables to determine the degree of the area change in detailed scale and to compare particular time 
horizons of SLS.  
The aim of the paper is the appraisal of the landscape usage effect on the quality of the landscape 
structure in the Kráľova hoľa area, cadastral area of Šumiac municipality in three time horizons.  
 
Materials and methods  
The area of interest is the cadastral area of Šumiac municipality with the area of 3,923.79 ha situated 
in the eastern part of the Low Tatra Mts. (Fig. 1).  
The combination of natural and administrative boundaries was used to demarcate the area of interest. 
Out of the geomorphological units, area of the interest is bounded by Horehronské Podolie being the 
southern boundary. Remaining part of the area is bounded by the cadastral boundary of Šumiac 
municipality. The area of interest is part of the Low Tatras National Park (abbr. NAPANT). 
The basis for the determination of the impact of land use changes on the ecological quality of the 
landscape structure is the analysis of the SLS elements according to the LANDEP methodology 
(Ružička, Miklós, 1982). Landscape elements are categorised into 6 basic groups: 1. forest 
vegetation, 2. permanent grasslands, 3. agricultural crops, 4. water streams and areas, 5. rocks and 
raw substrates, 6. technical parts and seats. Three time horizons were used to find spatial changes in 
the landscape structure – year 1995 (evaluated according to map data), year 2015 evaluated on the 
basis of orthophotos from 2003, updated by field research in months May – September 2015. The 
third time horizon is the state of the cadastral area approved in the Territory Plan (TP) of the 
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municipality Šumiac representing the planned development of the municipality – prognosis of the 
development and the heading of the municipality.  
 

 
Fig. 1: Localization of research area – Šumiac municipality and Kráľova hoľa – as part of broader 

relationship 
 
Input analytical data was processed in GIS Programs ArcView 3.2. and ArcGIS. Area presence of 
individual groups of elements forming SLS in selected time horizons was evaluated. Identification of 
the main factors contributing to the changes in the use of the area according to Cebecauerová (2007), 
who according to the work and methodological principles of Feranec et al. (2002 and 2004) singles out 
two main types of changes – formation of new landscape elements in landscape structures and their 
extinction. 
In order to assess the impact of land use changes on the ecological quality of the landscape structure, 
three methodologies for the determination of the coefficient of ecological stability (CES) were used, 
which they allow to objectively assess the ecological quality of the landscape structure by assessing 
qualitative and quantitative parameters. The methodology according to Jurko (1986), modified by 
Miklós (1986) is based on the landscape-ecological significance coefficient of SLS landscape 
elements (coefficient CES1), the methodology according to Karlubíková (1993) is based on the area 
presence ratio of the positive and negative elements on the soil font (quantitative character) – 
coefficient CES2. When establishing CES3, Löw et al. (1985) takes into consideration the overall size 
of the individual types of landscape structure elements and the degree of their ecological stability. 
Common to all CES calculations is taking into consideration the ecological quality of assessed 
landscape elements that takes into consideration the degree of anthropogenic impact to these 
elements, while their originality, consistency and relevance is emphasised.  
  
Results  
The SLS analysis is based on a comparison of the representation of landscape elements qualitatively 
(occurrence in the landscape structure) and quantitatively (their area occurrence in the structure of the 
area). In 1995 the landscape structure comprised of 32 landscape elements, 31 elements in 2015 and 
38 landscape elements according to the prognosis.  Landscape elements that are always present in 
the landscape structure include forest covers – continuous, small-area and linear, and meadow 
vegetation – mountain meadows, intensive and extensive meadows. From the point of view of 
changes in the occurrence of landscape elements, the most dynamic is the group of technical parts 
and seats, whose number will increase from 13 elements in 1995 to 18 in the prognosis. 
In the area presence of element groups of all time periods a group of forest vegetation elements 
(about 60%) and a group of permanent grassland (about 30%) dominates. This state corresponds to 
the character of the area. As far as planned activities of the municipality are concerned, the group of 
elements of technical parts and seats will change the most.  Its’ area share will gradually increase 
from 2.4 % in 1995 to 5.4 % in the prognosis. Technical elements (transport, production technical 
objects and warehouses, recreational and sports facilities) will increase in number in the landscape 
structure, at the expense of permanent grasslands and forest lands. 
Spatial changes of SLS (Tab. 1) were recorded in all group of elements. Significant changes occurred 
in a group of elements of permanent grasslands, where the total area decline (1995 – prognosis) was 
156.13 ha at the expense of forest elements and the elements of agricultural crops. Fluctuating area 
change occurred in the group of forest vegetation elements, that increased its total area by 18.6 ha 
mainly at the expense of a group of permanent grassland by changing the area of two landscape 
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elements – forest glade (spatial increase from 3.91 ha to 319.60 ha) and coniferous forest which area 
was only declining (a total of 349.42 ha). In the group of agricultural crops, the area grow increased by 
36.25 ha by occurrence of fields in the landscape structure at the expense of a group of permanent 
grasslands. The group of technical parts and seats recorded a very significant change in area 
presence (the increase of 120.68 ha) due to the approved TP of the municipality, where the expansion 
of the village territory is planned for needs of tourism.  
 
Tab. 1: Difference in spatial occurrence of groups of elements in Kráľova hoľa area 

 Difference in ha GROUPS OF ELEMENTS 
1995 2015 TP/P  1995 – 

2015 
2015   –

TP/P  
1995     –

TP/P  

1 forest vegetation 2372,10 2407,62 2390,7 35,52 16,92 18,6 
2 permanent grassland 1392,47 1304,75 1236,34 -87,72 -68,41 -156,13 
3 fields and arable crops 1,98 63,58 38,23 61,60 -25,35 36,25 
4 water elements 4,76 5,10 6,56 0,34 1,46 1,8 
5 rocks, sub soils and raw soils 59,11 44,27 37,91 -14,27 -6,36 -21,2 
6 technical parts and seats 93,37 98,47 214,05 5,10 115,58 120,68 

Overall    3923,79 3923,79 3923,79    
Explanatory note: TP/P territorial plan/Prognosis 
 
Based on the SLS analysis in selected time horizons, it was possible to compare changes in the 
landscape structure and to determine factors of these changes according to Cebecauerova's 
methodology (2007). These are: 1 – urbanisation, 2 – intensification of agriculture, 3 – afforestation, 4 
– deforestation, 5 – extensification of agriculture. Area with no change is marked as 0. The biggest 
part of the area of the interest is without any change. No new landscape element occurred in the 
territory, nor did the landscape element change into another, but it does not exclude the change of the 
area (share of the area) of the landscape element during the assessed period. Between the years 
1995 and 2015 it was 76.5% and in 1995 it was 78.7% compared to the prognosis (Tab. 2).  
The most considerable factor of changes is the deforestation that is manifested as a consequence of 
forestry activities and the development of tourism. Afforestation mainly refers to the lush communities 
naturally occurring as alpine meadows above the upper border of the forest, intensive and extensive 
meadows. Intensification of agriculture has been manifested in the area differently, mostly around the 
residential area of Šumiac municipality. It directly relates to the occurrence of a new element in the 
structure – fields that border Šumiac municipality all around the periphery, except of the north-eastern 
part of the municipality.   
Factors with minimal area manifestation include urbanisation (related to the expansion of residential 
area and the construction of recreational objects, especially in the south-eastern part of the area) and 
the extensification of the agriculture, which is related to the conversion of intensive meadows to 
extensive. 
Míchal (1992) defines the ecological stability as the ability of ecological systems to last even during 
the disruptive influence, preservation and reproduction of their essential characteristics even under 
outside disruptive conditions. Selected indicators of the ecological stability have a common basis – an 
area share of landscape features with a certain degree of originality in the landscape structure 
(Reháčková, Pauditšová, 2007).  
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Tab. 2: Landscape changes factors in Kraľova hoľa area 
Time period 1995 – 2015 2015 – prognosis 1995 – prognosis 

Factors of changes Area 
(ha) 

Share in 
area (%) 

Area 
(ha) 

Share in 
area (%) 

Area 
(ha) 

Share in 
area (%) 

0 area without changes 3003,83 76,5 3644,86 92,9 3088,02 78,7 
1 urbanization 15,63 0,4 104,41 2,7 126,36 3,2 
2 agricultural intensification  96,67 2,5 147,23 3,8 59,92 1,5 
3 afforestation 297,58 7,6 4,27 0,1 119,32 3,0 
4 deforestation 460,11 11,7 19,00 0,4 479,45 12,3 
5 agricultural extensification  49,97 1,3 4,02 0,1 50,72 1,3 
Overall  3 923,7

9 
100,0 3923,79 100,0 3923,79 100 

 
By comparing the determined coefficients, the ecological stability decline was one degree apart from 
the coefficient determined based on the landscape-ecological significance of the elements (CES1) 
(Tab. 3). For this method, the category remained unchanged – in the middle of the scale (area 
moderately stabilized) – over the entire assessed period, even though the coefficient values were 
decreasing. This was the most significant in the determination based on the prognosis and compared 
to the year 2015. In other methodologies, values of coefficients varied and degrees of ecological 
stability were changed too. The area changed the most significantly in the determination of the 
ecological stability based on the area representation of crops in the area of interest (CES2). The 
degree of ecological stability has changed from the category of an area markedly stabilised in 1995 to 
an area partially stabilized in 2015 up to an area stabilised in the development prognosis.    
The comparison of the coefficients also shows that the year 2015 and the prognosis of the state after 
the realisation of the territory plan are the milestones, when there is on the one hand, a change in the 
representation of the landscape elements in the structure (especially technical) and consequently on 
the other hand, also the deterioration of the area quality by the decrease of degree of the ecological 
stability. It has been confirmed that new technical elements will affect the ecological stability of the 
area (of course, depending on its nature), as well as land abandonment, deforestation and new 
construction.   
 
Tab. 3: Degrees of ecological stability in research area 

Time horizon Type coefficient  for 
ES 1995 2015 Prognosis 

CES1 0,62 0,57 0,56 
ES category  territory moderately stabilized 

CES2 4,48 2,13 3,56 
ES category territory markedly 

stabilized 
territory partially 

stabilized 
territory stabilized 

CES3 3,78  3,5 
ES category high ES moderately ES 

Explanatory notes: 
CES1 Computation methodology of ES by Jurko (1985) – modified by Miklós (1986) 
CES2 Criteria – spatial representation of cultures in research area (quantity sign) – methodology by 
Karlubíková (1993) 
CES3 Computation methodology of ES by Löw et al. (1995) – particular degree of ES for each 
landscape elements  
 
Discussion and conclusion  
The most significant change in the landscape structure occurs in the development prognosis approved 
in the TP in all surveyed parameters. Over the entire monitored time period, most of the area was 
unchanged, but still the land use has caused changes. The historical way of land use was mining, 
pastoralism, timber production and forestry. Around the year 1995, it was pastoralism primarily linked 
to extensive meadows, agricultural production linked to intensive meadows, forestry and tourism. In 
2015, the situation in the land use is different, pastoralism and agriculture are on the decline, the 
forestry sector develops mainly in private urban areas and emphasis is placed on the development of 
tourism. All these ways of use are in compliance with landscape potential, they only have different 
proportions and intensity in the landscape. In regard to the sustainable quality of the landscape 
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structure, agriculture with a focus on meadow associations should have superiority. This mode of 
exploitation is on the decline, resulting in the neglect of meadows and pastures, the abandonment of 
land and the shifting of the forest zone closer to the habitations. Dominant position in the use of the 
landscape has tourism, as evidenced by annual events of various kind (hiking, bicycle tourism, non-
motorised flying, etc.).  
However, not all tourism-related activities are in accordance with ecological conditions of the 
environment and historical ways of land use, e.g. golf course, mountain hotel, Low-Tatra safari, 
chairlift at Kráľova hoľa peak. Planned municipal development projects should also be aimed at 
helping self-employed farmers, whose activity is not sufficiently developed and does not cover the 
entire area with agricultural potential. Primarily, land abandonment would be eliminated, its 
overgrowing, or its conversion to other plots. The secondary consequence would be to help 
unemployed people and possible reduction of unemployment and migration of the population. 
Another argument for preserving the character of the area is the assessment of the ecological stability 
of the area by determining its coefficients (CES). At present, it represents a key element for the 
proposal of measures within the landscape formation resulting from the proposals of local territorial 
system of ecological stability processed for land consolidation projects. 
From the findings it can be concluded that changes in the landscape structure indicate a certain 
negative trend in the development of the area. The hypothetical occurrence of new technical elements 
of semi-natural and artificial origin has reduced the ecological stability of the area. Therefore, it is 
necessary and appropriate to make sensible changes in the landscape based on the management 
measures that respect the nature of the alpine landscape which is part of the protected area. It is also 
necessary to motivate mayors of municipalities, users and business community not to prioritize the 
influx of investments to the detriment of nature conservation and preservation of the typical nature of 
the landscape. At the present day, the territory retains its character, but Šumiac municipality TP is 
approved and valid and there is theoretically no obstacle to build up the tourist locality with a number 
of attractions for a comfortable tourist. 
Change and development of the area is a natural phenomenon, as is the effort of the self-government 
for its development. However, all these activities should be in accordance with the conditions of the 
environment and the tradition, whose preservation and support will preserve the typical character of 
this area substantiated historically. This part of NAPANT is a so-called ”soft tourism area”, with a 
private accommodation, with the prevalence of hiking and bicycle tourism. All development activities 
as well as possible management measures for this area should be based on the following principles: 
respect the European Landscape Convention by ensuring regular landscape maintenance in order to 
guide and align changes resulting from social, economic and environmental processes; preserve the 
characteristic appearance of the landscape by way of the protection of existing significant landscape 
features with a high eco-stabilising function and involve the public, in particular landowners and land 
users, local and regional authorities in self-government. 
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Souhrn 
Oblast Kráľova hoľa je velmi atraktivní díky přírodním podmínkám, osídlení, kultuře a turistice. Zjištění 
míry vlivu přírodních či antropických procesů nebo určení změn v krajině, ke kterým došlo v důsledku 
těchto procesů ve vybraných časových horizontech, je možné pomocí metody studia a hodnocení 
sekundární krajinné struktury. Pro stanovení změn ve využívání území v obci Šumiac byly použity 3 
časové horizonty (1995, 2015 a prognóza rozvoje schválena v územním plánu). Byly identifikovány 
tyto faktory změn (1995 - prognóza): urbanizace (3,2%), intenzifikace zemědělství (1,5%), 
extenzifikace zemědělství (1,3%), zalesňování (3,0%) a odlesňování (12,3%). 78,7% území se 
nezměnilo. Předpokládaný výskyt nových technických prvků polopřirozeného a umělého původu snížil 
ekologickou stabilitu oblasti. Je vhodné a nezbytně nutné provést v této oblasti smysluplné změny na 
základě navržených opatření, která respektují povahu alpské krajiny (součást chráněné oblasti), 
motivovat starostu obce, uživatele a podnikatelskou komunitu, aby neupřednostňovali příliv investic na 
úkor ochrany přírody a zachování typické přírody krajiny. 
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Abstract 
Low Volume Roads have many features in the landscape. In addition to making forest areas 
accessible with economic reason, they also have recreation potential, as they often pass through the 
national parks and protected areas. These areas often suffer from an unfavourable water amount and 
varying levels of soil compaction, which have a negative effect on the resulting load capacity. The 
design requires a proper preparation of the material module, is a characteristic which can capture the 
effects of the moisture and compaction of the soil, it plays a crucial role in the optimizing the thickness 
of road construction layers for minimising the impact on non-renewable resources consumption. The 
of this work is to show the effect of the level/degree/ of the compaction, expressed by density, on the 
variability of the resilient module. The data used are obtained by cyclic tests of the California Bearing 
Ratio in the Mendel University laboratory. 
 
Key words: Low Volume Roads, Resilient Modulus, Cyclic California Bearing Ratio, Compaction of 
Soil 
 
Introduction 
Low Volume Roads, according to American Association of State Highway and Transportation Officials 
(AASHTO, 2001) regulation, this roads are called as Low Volume Roads (LVR) due to the low 
frequency of traffic, they are rural roads essential for the forestry and agricultural economy, and at the 
se time serve to connect communities with a low population located in mountainous or semi-desert 
areas. The term includes roads with an average daily heavy vehicle intensity of a maximum of 400 
level crossings for all lanes in the design period. These roads have a great role in recreational 
activities by making the natural landscapes and protected areas of nature passable (Deutscher, 2014). 
Regarding the quality and durability of a road, there are many factors or uncertain events that directly 
affect – from weather events to human factors. The amount of humidity on the roads varies during the 
day to day of the year. At the same time the humidity and the density of the road can vary and cause 
problems. The level of compaction given by material density and humidity are important parameters 
for designing and optimizing the thickness of road construction layers and thereby minimizing the 
impact on the consumption of non-renewable resources. 
With a higher degree of compaction, that is a higher density, the design parameters of the materials 
are supposed to grows, given by comparative value of the California Bearing Ratio (CBR) test as the 
design module (Hauser, Ševelová, Kozumplíková, 2009) which is essential to minimize deformations 
and thereby achieve a quality structure design. In general, the design of the structure requires 
knowledge of the module of elasticity, in the case of soil, the Resilient Module (Mr) which represents 
the relations between deformation and stress produced by cyclic load of the soil and at the same time 
is able to describe the influence of moisture content and density – compaction - (Ortiz, Ševelová 
2015).For the calculation of this module, on the recommendation of ASSHTO , regarding public roads, 
the cyclic triaxial test is used. In this case, for rural roads, it allows the use of the California Bearing 
Ratio (CBR) test and its correlations with the module, or modifications of the cyclic load test. This 
innovative way began to be developed since 2011 at the Faculty of Forestry and Wood Technology 
Mendel University and during the research two different cyclic tests are verified. The first CBR test 
with the cyclic load consists of constant penetration of up to 2.5 mm (Mr,2) and on the other hand, the 
second repeated test, consists of a constant tension of 210 MPa (Mr,3). 
The objective of this work is to assess the influence of one of the basic properties – as humidity and 
compaction - of a high-quality road (Florian, Ševelová, Žák, 2015). The compaction parameter given 
by the density is a fundamental characteristic and one basic property of a high-quality road. The 
presented results of Mr modules determined from test with cyclic loads, is based on research carried 
out in the laboratories of Mendel University in Brno (Ševelová, Murua, 2018). 
 
Material and methods 
The laboratory analysis consisted of two different geotechnical tests- the classification of subgrade soil 
materials and determination of the resilience modulus using the cyclical CBR test. 
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To classify the subsoil according to Unified Soil Clasification System (USCS), which is based on the 
regulation (ČSN EN ISO 14689-1, 2004, ČSN EN ISO 14688-2, 2005) Three different tests have been 
done: humidity (ČSN EN ISO 17892-1, 2015). Granulometry with aerometry (ČSN EN ISO 17892-4, 
2017) and Atterberg limits (ČSN EN ISO 17892-12, 2018). 
To determine the optimal state of compaction, following the regulations the standard Proctor test was 
performed to obtain the optimal humidity and maximum dry density, which are used for subgrade 
compaction.  
For the determination of the resilience modulus cyclic load test where used, the way developed in the 
MENDELU laboratories, using the standard CBR machine. It consists of two different CBR tests with 
the repeated load directed by the software (P 304642, 2014). 
Both tests are considered cyclic, as penetrations are repeated until the elastic state of the material is 
achieved. This state, with respect to a geotechnical point of view is considered when the deformation 
obtained in the last three cycles falls within a range of 0.005 mm. Both tests are treated according to 
Molenaar's theory (Molenaar, 2009) therefore the elastic state of the test is being taken into account 
and the deformation and stress values of the last cycle are obtained and the Mr module 
Two types of analysis were carryed out to compare the influence of the level of compaction to the 
Resilience Module (Mr). To change the level of compaction, a strategy was used that takes into 
account the application of the different number of cycles of repeated loading by means of cyclic CBR 
tests; for the test with constant penetration - Mr,2 and then in the test with constant tension 210 kPa – 
Mr,3. Three materails with increasing humidity were analiysed from 2 to 12%. In the first analysis it has 
been carried out with the number of cycles, the data of this is collected when the condition of the 
elastic deforamation is fulfilled for the first time, naming it as real state. In the second analysis, the 
amount of the cycles was applied until when - the conditions of the elastic deformations were repeated 
at least twice - named final state. The tests with increasing humidity were repeated twice (named as 
T1 y T2), always with the same humidity. 
 
Results 
For the analysis, three subgrade soil materials from LVR roads were used. The soil samples had been 
classified by the USCS (Normative) system. The classification, natural humidity and the properties of 
the standard proctor test (optimal humidity - w_opt, maximum dry density – ρ d, max) of those three 
materials (M1, M2, M3) can be seen in Tab 1: 
 
Tab. 1: USCS Classification 

Fine 
composition 

w_natur Poisson's 
Ratio 

w_opt ρ d, max 
Material USCS 

% % - % Kg·m-3 

M1 S3 S-F 9,4 2,18 0,3 9,10 2.025,0 

M2 S4-SM 18,5 1,58 0,3 7,20 2.170,0 

M3 S4-SM 21,3 2,65 0,3 8,90 2.020,0 

 
In the presented article, is shows as an example the results of the analysis of the influence of the 
compaction level of the soil material on the Resilience Modulus value of the two cyclical tests carried 
out on the M1 material. The number of cycles during the application of the repeated load changed for 
the end state of Mr,2 ranged from 18 to 206 cycles, for Mr,3 from 16 to 275 cycles (Fig. 1). The number 
of cycles during the application of the repeated load for real state of Mr, 2 ranged from 9 to 45 cycles, 
for Mr,3 from 3 to 47 cycles (Fig. 1). The differences in the number of cycles applied in the final and real 
state varied up to 90% for the two types of the Mr,2 and Mr,3. For extreme cases such as the test that 
ended after applying the load for 275 cycles in the final state, on the contrary for the real state only 47. 
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Fig. 1: Amount of cycles for final and real state. 

 
The value of the Resilience Module calculated in the final state for Mr,2 ranged from 19 to 181 MPa, for 
Mr,3 from 31 to 116 MPa (Fig. 2, 3). On the contrary, the Resilience Modulus value calculated for the 
real state for Mr,2 ranged from 8 to 170 MPa, for with to Mr,3 from 11 to 92 MPa (Fig. 2, 3). In 90% 
cases the difference was positive, that means that the modules in the final state are greater than those 
in the real state. 

 
Fig. 2: Resilient Modulus of the test Mr,2 for final and real state. 
Fig. 3: Resilient Modulus of the test Mr,3 for final and real state. 

 
The difference between the modules is a maximum of 67 MPa, which means up to 67% difference 
between the module calculated by the final and actual states. 
 
Discussion 
The analyses carried out showed that the Resilient Module reaches higher values in the case with 
greater compaction caused by a greater number of cycles. Only in 9% the condition was inverted and 
the module in a smaller compaction the module was higher. At the same time, the M1 results showed 
a clear dependence of the Mr,2 and Mr,3 modules on humidity. They peaked at optimum humidity. With 
increased moisture growth, the modulus decreased significantly. Humidity has been shown to be more 
dominant in the modulus value and despite increasing humidity cycles the Mr modulus decreases. 
It was interesting to note that although the number of final cycles was sometimes twenty times greater 
than the number of actual cycles, the module had no such consequences. The modules have 
undergone changes of approximately 10 to 20%. Only in the case of samples made at a humidity 
higher than 10%, the changes in the module values reached from 30 to 70%. The least number of 
cycles was required to determine the modulus at optimum humidity. Similarly, the smallest differences 
in cycle numbers can be observed. 
 
Conclusion 
The results obtained in the M1 material show the influence of the subgrade compaction level on the 
Resilience Module value. The number of cycles needed to finish the test positively influences the 
value of the Mr module, that is with higher compaction, higher modulus values are obtained, but this 
value has the maximum value in optimal humidity. At the same time, the value of the cycles affects the 
performance of the tests. It prolongs the time and increases the energy required during the process. 
For material M1 the final number of cycles was sometimes twenty times greater than the number of 
actual cycles, the modulus changed from 15 to 25%. It is necessary to consider the need for the 
enough cycles and continue with the analysis of the different materials. 
 



  222  

References 
AASHTO. (2001). Guidelines for Geometric Design of Very Low-Volume Local Roads. ISBN 1-56051-
166-3. 
Deutscher, J. (2014). The visual beauty of linear green-structures in rural landscape, principles of 
aesthetic evaluation and its application in landscape management. In. Public recreation and landscape 
protection - with nature hand in hand, Krtiny 2014. 
Hauser, J., Ševelová, L., Kozumplíková, A. (2009). Vlhkost a míra zhutnění ve zkušebnictví zemin pro 
dopravní stavby. In Realizácia a ekonomika stavieb. Košice: Etela Bačenková - Dom techniky, 2009, 
s. 73--78. ISBN 978-80-232-0301-1. 
Ortiz De Zarate, G., Ševelová, L. (2015). The statistical analysis of the resilience module. Public 
recreation and landscape protection - with man hand in hand. 2015, s. 258-264. ID: 43888505.  
Florian, A., Ševelová, L., Žák, J. (2015). Influence of environmental humidity on mechanical properties 
of natural and recycled unbound materials. Acta Universitatis agriculturae et silviculturae Mendelianae 
Brunensis. 2015. vol. 63, no. 2, ISSN 1211-8516, p. 405—409. 
Ševelová, L., Murua, J. (2018). The statistical analysis of the resilience modulus of low volume roads 
pavement design in the context of natural resources protection. In Public recreation and landscape 
protection – with nature hand in hand! :2018, s. 383--389. ISBN 978-80-7509-550-3. 
ČSN EN ISO 14689-1: Geotechnický průzkum a zkoušení - Pojmenování a zatřiďování hornin - Část 
1: Pojmenování a popis. Český normalizační institut. Praha. 2004 
ČSN EN ISO 14688-2: Geotechnický průzkum a zkoušení - Pojmenování a zatřiďování zemin - Část 
2: Zásady pro zatřiďování. Český normalizační institut. Praha. 2005 
ČSN EN ISO 17892-1 (721007): Geotechnický průzkum a zkoušení - Laboratorní zkoušky zemin - 
Část 1: Stanovení vlhkosti. Český normalizační institut. Praha. 2015 
ČSN EN ISO 17892-4 (721007). Geotechnický průzkum a zkoušení - Laboratorní zkoušky zemin - 
Část 4: Stanovení zrnitosti. Český normalizační institut. Praha. 2017 
ČSN EN ISO 17892-12 (721007). Geotechnický průzkum a zkoušení - Laboratorní zkoušky zemin - 
Část 12: Stanovení meze tekutosti a meze plasticity. Český normalizační institut. Praha. 2018 
Ševelová, L., Hauser, J., P 304642 2014, Automatic control equipment geotechnical equipment for 
measuring soil bearing capacity and methods of work with this device 
Moolenar, A.A.A Repeated load CBR testing, a simple but effective tool for the characterization of fine 
soils and unbound materials. 2009. Delft, the Netherlands 
 
Acknowledgement 
Supported by the Specific University Research Fund of the FFWT Mendel University in Brno. 
 
Souhrn 
Vozovky lesních a polních cest, které mnohdy křižují cenná přírodní území, mají vysoký ekonomicko-
hospodářský potenciál, propojují oblasti s nižší hustotou osídlení a zpřístupňují tyto oblasti pro 
volnočasové aktivity. Řadí se mezi tzv. nízkokapacitní komunikace. Do jejich konstrukce je 
preferováno použití přírodních materiálů, aby byly minimalizovány negativní dopady na 
zpřístupňované oblasti a aby byly naplněna estetická kritéria liniových prvků v krajině. 
Cílem práce bylo ověřit vliv zhutnění na Resilient Modul stanovený z opakovaného zatěžování při 
CBR testu, kterým je simulováno zatěžování dopravou. Takto stanovený modul je zásadním 
parametrem pro optimální návrh konstrukce vozovky. Materiál podloží klasifikovaný jako S-3-S-F byl 
analyzován za vzůstající vlhkosti od 2 % do 12 % a zhutňovaný proctorovou energií. Vlastní míra 
zhutnění pak byla aplikována při cyklickém testu CBR, při konstantní penetraci Mr,2 a při konstantním 
zatížení Mr,3.  
Z výsledků je patrný jednoznačný vliv opakovaného zhutňování na růst Resilient Modulu. V 90 % 
případů dosahovaly moduly Mr vyšších hodnot při vyším počtu cyklů. Současně tato závislost rostla 
jen do hodnoty optimální vlhkosti. Po dosažení maxima hodnoty modulů opět klesaly. Mezi počtem 
cyklů a velikostií modulu však nebyla jednoznačná závislost. Ačkoli počet konečných cyklů byl někdy 
dvacetkrát větší než počet reálných cyklů, moduly prošly změnami přibližně jen o 10 až 20 %.  
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Abstract  
For hunters in Slovak and Czech Republic is hunting of hares an interesting and attractive experience. 
The hunting function is considered by modern forestry as one of the important ecosystem services. As 
one of the three main species of "small game", the brown hare  sensitively responds to the country 
change, what is reflected in the decline of hares' population across Europe. However the hare's 
vitality, which is closely related to its population, is largely influenced by the meteorological 
environmental conditions. Therefore is the brown hare suitable bioindicator of climate change and not 
only of country change. This article is focused on the comparison of the influence of meteorological 
factors on brown hare's abundance (Lepus europaeus PALL) in Slovakia and the Czech Republic for 
the period 2001 - 2008. As the representational data are used the numbers of hares caught in the 
haunting ground of Hlohovec and Kroměříž district. We focused on the birth period, as a prerequisite 
for the future large population is a sufficient number of vital young individual. We researched 
simultaneous influence of air temperature and total rainfall and the results were evaluated by 
thermopluviograms. 
 
Key words: brown hares, hunting, meteorological factors, Slovakia, Czech Republic 
 
Introduction 
In the past, in former Czechoslovakia, the brown hare was the main game species, with the caught 
numbers representing several hundred thousands. Nobody questioned the substantial financial profits 
ameliorating the budget of the local hunting associations. The high numbers of hares were the result 
of the appropriate land management and economy. The large variety of the cultivated agricultural 
crops enhanced the nutrient supply in the hunting grounds; providing, in such a way, almost ideal life 
conditions for the hare game. With establishing the agricultural cooperative farms, however, small 
farming parcels were deprived from the original farmers and integrated to large units. This changed 
the land character completely. Moreover, the today-applied land management system has reduced the 
hare abundance so severely that the current hare management is more a rarity than a rule. 
The brown hare abundance depends most probably on the landscape structure; another important 
cofactor is climatic conditions. There is evidence that wet weather makes the species more prone to 
diseases, probably due to the fact that the hare´s origin has been in drier areas.  Unlike the rabbit, 
equally prone to several diseases, the hare does not create dry and warm underground burrows. 
Thus, it is very probable that especially the small decrease in the hare population recorded in the 
recent years was, to a considerable extent, due to the weather. This gives legitimacy and validity for 
the research on and for seeking new knowledge about the impacts of climatic extremes on the hare 
game vigorousness. 
 
Brown hare abundance in Europe  
The European hare population displays a high variability at the local and regional levels. In the 
Netherlands, it commonly represents 50 – 60 ex. per 100 ha (Broeckhuizen, 1976), which is the 
average value obtained for the best habitats in Poland (Pielowski, Raczyński, 1976) with the common 
numbers in this land 10 - 50 ex. per 100 ha (Pielowski, 1976), and in the former German Democratic 
Republic 20 - 60 ex. per 100 ha (Möller, 1967). This variability is mostly dependent on the habitat and 
climate (Pielowski, Raczyński, 1976). In the years in which the above-reported data were collected, 
the hare numbers in the Czech Republic (CzR) and in the Slovak Republic (SR) were also noticeably 
higher compared to the today ones. The same is evident for the numbers of the hares killed in the SR 
and CzR (Fig.1 and 2). In 1997 and 2009 large floods on the Morava River (Hlavčová et al. 2005; 
Szolgay et al. 2016) largely decimated habitats and populations of brown hare. 
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Fig. 1: Number of hares hunted in SR in 1968 – 2011 

 (Hlaváčová, 2013) 
 

 
Fig. 2: Number of hares hunted in CzR in 1966 – 2011  

(Matoušková, Ernst, 2013) 
 
Materials and Methods 
Description of the hunting area in the CzR 
The Hunting association (HA) Postoupky – Hradisko has recorded a many-year history of hare game 
hunting. Since 1970, the brown hare, together with the pheasant, represented the prominent game 
species. Despite the drop in the hare number, in this HA, this species has saved its leading position up 
to these days. 
The HA Postoupky – Hradisko has an area of 691ha. It is situated in the central Moravia, near the 
town of Kroměříž. Approximately 50 % of the total area are lowlands at altitude of 191 to 195 m. 
Namely this area was hit with extreme floods in 1997. This event had severely reduced the brown hare 
population in Postoupky – Hradisko. The other half of the hunting district consists of moderately 
undulated landscape from 220 to 230 m (Zelinka et al., 2008, 2011, 2019). 
The climatic classification of the surroundings of the  Holešov town was set on the background of 
meteorological data assembled from 1961 to 2000, reported in the Atlas podnebí Česka/Climate atlas 
of Czechia (2007). According to these data, the concerned climatic region is warm, with more than 50 
summer days (day with a maximum air temperature of 25 °C and more). The average temperature in 
January does not drop under -3°C, which is characteristic for regions with mild winters. The area is 
situated in the mostly dry agro-climatic sub-region, where the potential evapotranspiration in summer 
is from 100 to 150 mm higher than the precipitation. The climatic district is characterised with relatively 
mild winters, with the mean value of the absolute annual minimums ranging from -18 to -20 °C. As a 
result of estimation of meteorological and hydrological indexes, central and southern Moravia, will be 
more vulnerable to drought (Středa et al. 2019; Středová et al. 2013). 
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Description of the hunting area in the SR 
The hunting ground area in the district Hlohovec is 22 753 ha. From the small game species, there are 
present our two most common ones: the pheasant and the brown hare. Currently, brown hare 
exemplars occur in grounds of all the hunting associations in the district; but only seven of these 
associations are hunting on the species. 
The district Hlohovec is situated in the Danubian lowland, at the foothills of the Považský Inovec, hills 
and partly the Nitrianska pahorkatina, hills. The eastern part is a fertile lowland, the district is crossed 
with the Váh River. The land along the river is plain, transforming stepwise to hills, drawing apart from 
the river. 
The town of Hlohovec with its surroundings is situated in the warm climatic region of Slovakia, with 
mild winters with the mean air temperature in January – 1.6 °C, and warm summers with the mean air 
temperature in July 20.0 °C. Maximum cloudiness occurs in November and December (75% sky 
cover), minimum in September (47%). The annual precipitation sum is 558 mm, which is a long-term 
mean corresponding to the altitude. The annual precipitation course shows a maximum in July (82 
mm), with minimums in January and February (31 mm). The snow cover in winter is neither compact 
nor long-lasting but patchy and intermittent (Climate atlas of Slovakia 2015). In the past decade, 
drought episodes have been regularly affected in the second half of the growing season (Hrvoľ et. al 
2009; Škvarenina et al. 2009, Vido et al. 2019). 
 
Methods 
The impact of meteorological variables on the numbers of the killed hares was evaluated based on the 
shot numbers in the hunting grounds HC Postoupky – Hradisko and the ground in the district 
Hlohovec. 
The meteorological data were provided by the Czech and the Slovak Meteorological Institutes, 
stations Holešov (temperature and precipitation), Hlohovec (precipitation) and Jaslovské Bohunice 
(temperature). In this paper we focus on evaluation of two main meteorological variables: mean 
monthly air temperature and mean precipitation total, in the years from 2001 to 2008. We evaluated 
the deviation of the mean monthly temperature (January to December) from the long-term monthly 
temperature mean and the percentage of monthly precipitation related to the long term mean average 
of the monthly sums of atmospheric precipitation (1961-90). 
A year was considered as hare-prosperous one if the shot number in this year was higher by 1.2 times 
at least compared to the shot number in the preceding year. 
The summarising bioclimatic evaluation of the impact of air temperature and precipitation was 
performed based on thermopluviograms. The principles and details of tis methods are, among other, 
in Zelinka et al. (2019). 
 
Results and discussion  
The Fig. 3 illustrates the number of hares killed in the hounting ground Postoupky – Hradisko and in 
the Hlohovec district in years from 2001 to 2008. The highest numbers of the killed hares were in 
2007. Contrarily, the lowest ones were (except the specific year 2003 with extremely low temperatures 
in Postoupky Hradisko) in the years 2003 and 2004. The effect of strong frosts on the hare game 
condition in 2003 in Postoupky Hradisko was aggravated due to their food loss. As the results of 
frosts, the winter crops had frozen and the weather in summer was dry and hot. Subsequently 
drought, documented e.g. SPI values will affect the physiological state of vegetation (Vido et al. 2016), 
and food availability to hares. Yield and its quality are markedly affected by the length of the 
vegetation season (Středová et al. 2017). In addition to the spring frosts and droughts, it is also 
influenced by the sum of effective temperatures, which determines the onset of important phenological 
phases. 
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Fig. 3: Hunting and trapping of hares from 2001 to 2008 

 
 As we have reported in the Methods section, a year has been defined as a hare-prosperous 
one when the number of shot hares was at least 1.2-times higher compared to the number of hares 
shot in the preceding year. Within the years 2001 to 2008 we have identified three hare prosperous 
years in Postoupky Hradisko (2003, 2004, 2006), and three hare-prosperous years (2001, 2003, 2004) 
in the district Hlohovec. The kill numbers for these years are in Fig.3. 
Thermopluviograms (Figs 4 and 5) we used as a tool for evaluating the impacts of atmospheric 
precipitation and air temperature on the hare game population. The most hare-prosperous years are in 
the quadrant IV. This implies that the best conditions for the brown hare occur during dry and warm 
years. As for the other study years, these ones were above the long-term temperature mean too, 
nevertheless, the precipitation amounts and several other unidentified factors did not support the 
growth of the hare populations in the SR and CzR. 
 
Conclusion  
This contribution demonstrates the influence of weather course (air temperature and precipitation), on 
the abundance of brown hare in the SR and CzR. According to the suppositions deduced based on 
the former research, the prominent meteorological factors influencing the brown hare population are 
temperature and precipitation. We evaluated these two factors performuing in interaction, with the aid 
of thermopluviograms. According to our observations, the impacts of precipitation and temperature 
were the most obvious during the reproduction period (March to August), especially in April and May. 
Namely in these months, when the females are laying their young directly on the ground, the brown 
hare abundance is favourably stimulated by warm and dry weather. In case when these two 
prerequisites are not met, young hares die in high numbers as the result of sub-cooling. 
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Fig. 4: Termopl. for the months of April to May (2001 – 2008) 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Fig. 5: Termopl. for the months of March to August (2001 – 2008)
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Souhrn 
Příspěvek je zaměřen na vliv průběhu počasí (teploty vzduchu a srážek), na četnost zajíce polního na 
území SR (myslivecké sdružení okresu Hurbanovo) a ČR (Myslivecký spolek Postoupky - Hradisko). 
Jak se předpokládalo z předešlých výzkumů, které byly provedeny na území bývalého 
Československa, meteorologické faktory, které nejvíce ovlivňují četnost zaječí zvěř jsou srážky a 
teplota. Jejich souběžné působení bylo vyhodnoceno pomocí termopluviogramov. Bylo zjištěno, že 
srážky a teplota mají největší vliv během období rozmnožování (období měsíců březen až srpen). 
Jejich vliv byl však nejvýraznější během měsíců duben a květen. Právě během těchto měsíců, 
zaječice vrhají největší množství mladých zajíců na rozdíl od králíka přímo na zem. Proto příznivě 
působí na četnost zaječí zvěře teplejší a sušší počasí hlavně v měsících duben a květen. Je vysoká 
pravděpodobnost, že pokud nejsou splněny tyto dvě podmínky (teplo a sucho), nízká odolnost a 
vysoká úmrtnost mladých zajíců nepříznivě působí na četnost této v minulosti myslivecký atraktivní 
zvěře. 
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Abstract  
Food delivery represents a new way for many restaurants to increase their business. Offering local 
products and culinary traditions to international and national visitors adds a new component to the 
image of the tourist destinations and creates additional economic activity. In recent years Basilicata 
region (Southern Italy) has seen its tourist importance growing continuously, so many restaurants are 
interested to most innovative ways to distribute ready to eat meals. This paper concerns the study of 
an innovative technology for the smart delivery of ready to eat meals. Results provide a 
methodological approach designed for the management of the food delivery system, in the innovative 
context of "Smart Cities and Communities". 
 
Key words: Smart cities and communities, microwave heating, food waste reduction 
 
Introduction 
Basilicata is a small region located in the Southern Italy, with a surface area of about 9,992 square 
kilometres and 617,000 inhabitants shared in the provinces of Matera and Potenza 
(https://tinyurl.com/v43bxmn). In the last years Basilicata has seen its tourist importance to grow, 
especially thanks to the central role of Matera, European Capital of Culture in the year 2019. As 
reported by the National Statistics Institute - ISTAT (https://www.istat.it/it/files/2019/10/infografica.pdf) 
in Basilicata there are 8 of the most beautiful villages in Italy, 2 UNESCO World Heritage Sites, 45 
open museums (3.5% in Southern Italy) of which 67% have a dedicated website. There are several 
routes available to visitors, and each one allows to meet cultural, tourist, food and wine expectations. 
Among the various tourist routes, the following deserve special mention (https://tinyurl.com/vve4xnn): 
- Potenza and Vulture Area: Potenza is the regional capital. Not far from it, the villages of 
Castelmezzano (Fig.1a) and Pietrapertosa, offer evocative panoramas and spaces for walks and 
excursions. The Vulture Mountain (1,326 m) has a volcanic origin and started forming 800,000 years 
ago, when the first explosions took place. The "Wine Way" e the "Olive Oil Way" mainly embrace the 
Vulture area, where the particular microclimate favours viticulture and the production of an excellent 
olive oil. 
- Matera: The town of Matera rises on a characteristic landscape. This town has many faces, the most 
famous of which is certainly ‘Sassi di Matera’ (Fig.1b), which the UNESCO has recognized as 
‘humanity's patrimony to hand down to future generations. 

a) b) 
Fig. 1a: aerial view of Castelmezzano, a small village not far from Potenza, with its wonderful 

mountains.  
Fig. 1b: view of Sassi, humanity's patrimony. 

 
- Maratea: in the Policastro Gulf, meets the Tyrrhenian Sea, thus creating an extraordinary 
landscape,where there are several small beaches, only reachable by boat. 
- The National Park of Pollino, created as a Regional Park in 1985 and changed into National Park in 
1989 widening its area to 192,565 hectares, half in Calabria and half in Basilicata. In this area live 
175,000 inhabitants spread in 56 villages.  
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Tourism development in Basilicata has led, recently, to peaks in the number of visitors, especially 
during the summer, the Easter and Christmas holidays. 
During that periods, restaurants are often stormed and, at the same time, many tourists, guests of the 
recently created accommodation facilities (apartments, bed&breakfasts) would be interested to 
receive, at their own residence, typical dishes of the local cuisine, ready for consumption. Food 
delivery could offer a useful solution in order to satisfy the request of most visitors in touristic areas 
(Smith and Costello, 2009) and represents a different way, for many restaurants, to offer local 
products and culinary traditions, increasing business by optimizing personnel and raw materials, 
surviving also in periods of crisis, protecting their employees and giving continuity to their work, also in 
order to reduce food waste, test new concepts, amortize the cost of labour and the space available in 
the kitchen (Skinner et al., 2020; James and Halkier, 2016; Hall& Sharples, 2003). The food delivery 
market was worth 1.1 billion in Italy in 2018 (overall 74.9 billion) and it is expected to be more than 87 
billion at the end of 2020. Ready meals are defined within the NOVA classification system (Monteiro et 
al., 2019) and include ready-to-eat (RTE) or ready-to-heat (RTH) products (Daelman et al., 2013a; 
2013b; Monterio, 2019). In the e-commerce frame for the distribution of RTH meals, both temperature 
control and maintenance are fundamental, in order to prevent microbiological risks (absence of L. 
monocytogenens in 25 g of product - EC reg. 2073/2005). Microwave (MW) heating is a promising 
eco-friendly technology, finding increasing application in a wide variety of domestic and industrial food 
processing, ensuring energy efficiency if compared with conventional electric ovens (Atuonwu and 
Tassou, 2018). With regard to the previous considerations, this paper aims at proposing an innovative 
technology for the smart delivery of ready to eat meals, in the context of the "smart city" organisation, 
based on a modified domestic microwave oven.  
 
Material and methods 
Four recipes from Southern Italy cuisine tradition were chosen for this study: orecchiette (a traditional 
shape of fresh pasta) with broccoli (PB, fig.2a), meatballs with sauce (MT, fig.2b), codfish (CT, fig.2c), 
broad bean soup with chicory (BC, fig.2d).  

a) b) c) d) 
Fig. 1: traditional meals used in the experimental study. 

 
A domestic microwave oven was modified and equipped with specific temperature probes, in order to 
carry out the experimental tests. In a first step the efficiency of microwave generation was determined, 
using a standard reference method (IEC 60705 standards). In the second step of the study, the four 
traditional recipes (100 grams for each portion, six repetitions) were used to assess the heating 
performance of the prototype. Prior to the MW heating, they were characterized for the nutritional 
values (data not shown) in order to calculate (Heldman and Singh, 2008) the specific heat capacity Cp 
(kJ/kg/°C). A mathematical model was built, in order to assess the thermal power to be supplied to the 
four selected meals to obtain the optimal warming. Statistical analysis (Tukey’s test) was performed in 
order to evaluate the significance of the results. 
 
Results and Discussion 
Energetic characterization 
In order to characterise the smart MW oven, the engaged electric power, the power of the output of 
the MW generated by the magnetron, and the power of the microwaves available in the cavity of the 
oven were calculated (Tab. 1). The total energetic consumption resulted in 32±0.48 W. The energetic 
performance (η) of the MW prototype increases (Tukey HSD, p<0.05) as electric power increased, 
ranging to 71.1 and 75.1%. Results show that almost 25-30% of the engaged electric energy was lost. 
When the minimum MW power was used (100W), the prototype expressed the lower energetic 
performance (23%). By raising the energy requirement, the energetic efficiency of the module 
significantly increased (Tukey HSD, p<0.05). The best performances were measured at 600 and 900 
W of required MW power, wherein corresponds energetic efficiency higher than 50% and significantly 
different respect to the lowest oven setting (100 and 180 W). 
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Tab. 3: Results of the energetic characterization of the microwave (MW) heating module. Values 
represent the mean of 6 repetitions. The standard deviation of the mean is shown in parenthesis. In 
the same column, values with different letters are significantly different. 

Oven 
Setting 

(W) 

Time ON 
Magnetron 

(s) 

Electric 
Power 

Engaged 
(W) 

MW 
Output 

(W) 

η 
MW 

Output 

MW 
Available 

(W) 

η 
MW 

Available 

100 8.7 (0.3) 181 (7) 131 (5) 0.711 (0.007)a 31 (3) 0.23 (0.03)c 

180 13.6 (0.3) 284 (6) 204 (4) 0.711 (0.002)a 86 (2) 0.42 (0.01)b 

300 22.5 (0.4) 468 (8) 338 (6) 0.711 (0.003)a 165 (2) 0.49 (0.01)ab 

450 32.2 (0.4) 669 (10) 483 (7) 0.715 (0.002)a 229 (19) 0.47 (0.04)ab 

600 41.8 (0.2) 870 (6) 627 (3) 0.730 (0.002)b 339 (19) 0.54 (0.03)a 

900 59.4 (0.1) 1236 (7) 891 (2) 0.751 (0.007)c 479 (13) 0.54 (0.01)a 

 
Susequently, the energy demand to heat up the meals, from +4 to +75°C, was computed (Tab. 2). 
Once the meal temperature was rose up to 75 °C, the oven keeps it over 2 minutes using the proper 
thermal power based on the heat exchange coefficient of the meal and dish, avoiding the meal 
overheating or cooling. 
 
Tab. 4: Results of the calculation to determine the thermal power for the heating. 

Heating computing PB CT MT BC 

Starting Temperature (°C) 4 4 4 4 

Final Temperature (°C) 75 75 75 75 

Energy Demand (J) 50453 46532 43324 40680 

Specific Energy (Wh/kg) 64 72 60 71 

Surrounding air T (°C) 35 35 35 35 

Maintenance Time (min) 2 2 2 2 

H (W/m2/°C) 13.4 11.0 10.4 13.5 

Surface (cm2) 615 615 615 615 

Maintenance Power (W) 33 27 26 33 

coefficient a 0.0073 0.0041 0.0016 0.0071 

coefficient b 2.0086 3.0908 2.6788 2.2018 

Oven setting in maintenance (W) 74 87 70 81 

R2 0.9764 0.9915 0.9978 0.9645 

Furthermore, the relationship between the thermal power to be supplied and the power to be set on 
the MW oven was calculated. The mathematical relationship was represented by a polynomial function 
(y= ax2 + bx). Value of the coefficients ranged between 0.96 and 0.99.  
 
General representation of the delivery system 
At last, the Smart Manager system was created (Fig.3), made of five fundamental units, as reported in 
the following general scheme: 
1. Smart Manager: a web platform to manage the orders and record the primary data. 
2. Smart Box: microwave-assisted heating prototype, made up of a Samsung household 
microwave oven (2450 MHz) controlled by Raspberry PI 3 board (1.2 GHz Processor, Linux Ubuntu-
Mate) equipped with a touchpad screen with an Arduino board, and linked to the oven control by some 
relays. An IR probe was placed into the upper side of the chamber. 
3. Smart Server, to manage the orders, and to calculate the delivering time. 
4. Smart Driver: a driver operator assigned for the delivering, equipped with a smart-phone 
connected to the Wi-Fi network of the Smart Box. 
5. Smart Loader: allows to check the correct loading of the orders on the Smart oven system, 
and allows to activate the control for the heating management during the transport. 
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Fig. 2: Representation of the smart manager. The user interacts with the sales website and the 

confirmation of the order activates the entire chain of validation, preparation and delivery of the order. 
 
Conclusion 
MW heating is a low-energy technology intended for both domestic and industrial application. This 
paper concerns a methodological approach for designing an innovative food delivery system, and it is 
based on the energetic characterization of a microwave oven. The system is eco-friendly, as the 
energy request for the heating is well calibrated upon the distance occurring from the stock area (e.g. 
restaurant) to the customer. The proposed technology can be exploited for touristic purposes, but also 
as a food waste reduction strategy, as the raw material intended for the weekly production could be 
supplied upon of the actual daily market request. 
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Souhrn  
Tato práce se zabývá studiem inovativní technologie chytrých dodávek hotových jídel. Ohřev pomocí 
mikrovlnné trouby byl testován na čtyřech místních jídlech. Toto řešení má být integrováno do 
chytrého systému dodávky potravin a mohlo by velmi užitečné nabídnout místní produkty a kulinářské 
tradice návštěvníkům z jiných regionů a mezinárodním návštěvníkům, jako je tomu v případě regionu 
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Basilicata (jižní Itálie), jehož turistický význam v posledních deseti letech neustále roste. Výsledky 
studie poskytují metodický přístup navržený pro řízení systému dodávky potravin v inovativním 
kontextu „Chytrých měst a obcí “. 
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Abstract 
Geotourism is a form of knowledge-based tourism that has been increasing in recent years. The most 
popular destinations of geotourism in the Czech Republic are rock towns and outcrops, volcanic 
areas, mineralogical and paleontological localities, or museum collections. Somewhat of interest are 
secondary geodiversity sites such as quarries, rock castles, mills and dwellings, the remains of old 
mining activities, anthropogenic landforms, various rock reliefs, etc. Compared to the often-dramatic 
geological processes that lasted millions of years and created immense masses of rocks, these 
geosites offer less colossal stories, but that does not mean they are less interesting. 
The key to arousing interest in these sites is a good interpretation, which is not limited to the 
professional description of the sites, but is able to inspire the visitor with its story. The example of two 
geosites (quarry and rock dwelling) explains how to use the strengths of secondary geodiversity for its 
interesting and attractive interpretation. The underlying data are evaluation questionnaires from 
geological walks, field workshops and educational field events (co-) organized by the Technical 
University of Liberec in the years 2017 - 2020. 
 
Key words: Geoeducation, anthropogenic landforms, geotourism, sustainable tourism, geosites 
 
Introduction 
A good interpretation of the local heritage has a great influence on the preservation of these values in 
the territory and can positively stimulate the local economy. It does not matter whether the interpreted 
objects are cultural and technical monuments, local folklore and traditions, natural monuments, 
biodiversity or geodiversity - the way of interpretation influences the relationship the visitor creates to 
the subject. From a nature conservation point of view, it is important that visitors understand what is 
valuable in the landscape through a good interpretation. The enlightened visitor, who identifies himself 
with the principles of protection, protects nature or at least does not destroy it. The beginning of 
modern interpretation Tilden’s book Interpreting Our Heritage (Tilden, 1957). Although more than 60 
years have passed since then, most tourist materials do not respect these principles. 
The main rules of good interpretation include influencing the visitor's emotions, bringing the situation 
closer to the visitor's personality or situations that he knows, and using as many visitors' senses as 
possible. Each post should have one key message that the visitor should learn in the form of an 
interesting story. If it is a controversial story, try to interpret it in a conciliatory spirit (Böhm, Drápela, 
2017). But how can we interpret geosites, where the visitor's experience can hardly be used to 
interpret processes that have lasted millions of years, during which huge masses of rocks interact? 
How to summarize hundreds of millions of years of geological development into one key message? 
And how to create a story that would be engaging to the average visitor who rarely belongs to 
geological enthusiasts? It's hard, but possible. As relevant for geotourism can be described books by 
Ham (1992; 2013), Beck and Cable (2002; 2011), Brochu (2003), and articles by Hose (2012), Gordon 
(2012; 2018), Walliss and Kok (2014), Robertson (2015), Neches (2016), Pica et al. (2018), Migon and 
Pijet-Migon (2019) and others. For those interested in deeper understanding of interpretation, we can 
recommend the website of the SIMID Association (SIMID, 2020). 
One of the possibilities, which is described in this article, is to use secondary geodiversity because it 
was created by man. This approach will be explained at two localities located in the territory of Proseč 
pod Ještědem, namely the rock dwelling Skalákovna and the limestone quarry Basa. Both geosites lie 
on the official hiking trail and there are boards of the educational trails. Moreover, both places are 
connected with literary works by Karolina Světlá, who used to go to nearby Světlá pod Ještědem for 
holidays and loved the region very much. Both sites are located in the area of the upcoming 
Neisseland Geopark (see Drápela, Büchner, 2019). 
 
Materials and methods 
The data used comes from evaluation questionnaires from geological walks, field workshops and 
educational field events (co-)organized by the Technical University of Liberec in the years 2017 - 
2020. These questionnaires have a completely free form where participants should comment on how 



  236  

they liked the walk, what they liked most and least, and add any comment to the program. Other 
findings were recorded during free interviews with participants. 
The target group (visitors) was very heterogeneous: they were (a) university students, (b) people 
interested in geology, (c) school groups aged 14-16, (d) seniors in a third age university course (50+ 
years), and (e) ordinary tourists with no particular interest in geology. Of course, each group had a 
tour tailored to their knowledge and interests. Although these groups are very diverse, experience has 
shown that the principles of good interpretation work the same in all cases, it is particularly important 
to bridge the gap between a professional and a layman. 
 
Results 
Skalákovna (Fig. 1) is a rock dwelling in middle Turonian sandstone, built in the 19th century by 
Jáchym Skalák. The origin of the dwelling was caused by a family tragedy, when J. Skalák lost his 
house in cards. This event and the following period, when a family living in a rock dwelling died 9 of 10 
children, describes Karolina Světlá in the short story “Skalák”. Skalákovna is part of two educational 
trails, but the interpretation of local heritage is not ideal. As follows from the evaluation questionnaires, 
the visitor is particularly interested in 2 questions: How did it come about? How did people live in that?  
The board of the trail "In the footsteps of Karolina Světlá" (Fig. 1C) adequately answers the first 
question, but does not address the second question at all. Instead, half of the board is devoted to the 
relationship between Světlá and Neruda, which is only marginally related to the place. A good idea 
used on the trail is an audio recording that can be played by reading a QR code. Unfortunately, the 
audio recording is from correspondence with Neruda and not from the short story. From the visitor's 
point of view, this is a missed opportunity. The second educational board (Fig. 1D) is devoted to the 
whole locality Mazova horka, of which the Skalákovna is a part. It describes in great detail local 
geology and biology, and even the spread of the invasive black locust. However, the first question is 
answered very briefly and the second at all. Overall, the board is interesting for biology and geology 
enthusiasts, but not for the average visitor. 

 
Fig. 1: Rock dwelling Skalákovna: (A) front view, (B) side view, (C) board of the educational trail "In 

the footsteps of Karolina Světlá", (D) board of the educational trail "Ještěd limestones" 
 
The Basa Quarry (Fig. 2B, 2D) is one of a group of five limestone quarries located on the Ještěd ridge 
at a high altitude. It is an important paleontological locality (middle Devon) and there is an inaccessible 
cave. Karolina Světlá placed here the story of her novel "Lamač a jeho dítě" describing life here in the 
19th century, when quarries were active. The evaluation questionnaires showed that visitors are 
interested in the following: Why are quarries so high on a slope? What technology did they use then? 
Can I see some fossils here? 
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Fig. 2: The Basa quarry: (A) board of the educational trail "New primeval forest", (B) side view, (C) 

near quarry with waterfall, (D) a pile of rocks fallen from the quarry wall during spring thaw 
 
Directly in the quarry is an educational trail board "Ještěd limestones" (design is shown in Fig. 1D), in 
another quarry to the north there is a board of the trail "New primeval forest" (Fig. 2A). Regarding the 
questions mentioned above, it should be noted that both boards answer the second question but not 
the others. However, the form of the communication is rather descriptive and does not use the 
emotions that could be involved if part of the text from the novel were used. The thing to consider is 
whether the quarry Basa is a suitable representative of these five quarries in the vicinity, because it is 
largely overgrown, fossils can only be found here with difficulty and is dangerous due to falling stones 
from the quarry wall (see Fig. 2D). The visitor may be disappointed that he is on a paleontological site 
with a cave, but he cannot look into the cave, fossils are difficult to find and he is threatened by falling 
rocks. A smaller quarry at the hiking trail with an interesting waterfall (Fig. 2C) seems to be a more 
suitable place for educational boards. 
 
Conclusion 
Described geosites have great potential in terms of interpretation: both are linked to a literary story 
and both raise questions in visitors that they would like to know the answers to. Unfortunately, this 
potential is not yet properly exploited, because the authors of the educational boards devote their 
attention to their expertise in detail, without thinking about what the visitor actually wants to know. The 
chosen form is descriptive, there is little effect on the visitor's emotions, the boards contain too many 
topics, sometimes without a direct relation to geosite. A suitable solution is to carry out several 
excursions of the planned educational trail and then carry out an evaluation. Although the boards lack 
a human element in the form of a guide, the evaluation will help to understand the topics of interest to 
the visitors and to better target the whole project. 
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Souhrn 
Článek se věnuje problematice interpretace v geoturismu. Nejprve je představena teorie dobré 
interpretace a relevantní literatura. Ta vychází z předpokladu, že interpretace není o pouhém 
předávání informací, ale o komplexním působení na osobnost návštěvníka a jeho emoce. To 
v geoturismu může být poněkud problém, protože řadu dobrých praktik, využívajících zkušenost 
návštěvníka či jeho hodnotové postoje, nelze využít. Přesto tento problém lze překlenout, pokud se 
jedná o geodiverzitu, kterou vytvořil člověk. V tomto případě již lze využít lidské příběhy spojené 
s lokalitou, v článku jsou použity jako příklady dvě geostanoviště spojená s literární tvorbou Karoliny 
Světlé. Je analyzován současný stav interpretace na stávajících naučných cedulích a navržena 
doporučení, jakým způsobem by se měl tento stav do budoucna změnit, příp. na co by se měl 
průvodce zaměřit při svých exkurzích. 
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Abstract 
Nowadays, the problem of invasive plants of foreign origin is becoming increasingly apparent in the 
environment - they are gradually overcoming new ecological niches, threatening the preservation of 
biodiversity and degrading local natural resources Among the woody plants are, for example: black 
cherry (Prunus serotina Ehrh.), northern red oak (Quercus rubra L.), boxelder maple (Acer negundo 
L.), black locust (Robinia pseudoacacia L.); and from herbaceous plants, e.g.: japanese knotweed 
(Reynoutria japonica Houtt.), bohemian knotweed (Reynotria xbohemica Chrtek et Chyrtkova), 
himalayan balsam (Impatiens glandulifera Royle), small balsam (Impatiens parviflora DC.), canadian 
goldenrod (Solidago canadensis L.), late goldenrod (Solidago gigantea Aiton), wild cucumber 
(Echinocystis lobata). 
In the years 2011-2018, the authors conducted research in selected urbanized and rural areas of 
diversified development - subjected to strong anthropopressure. Observed objects were facilities of 
recreational functions (so-called “established” - parks) or technical functions (e.g. by-water 
shelterbelts) - used for recreation. Studies have shown that in such areas invasive and expansion 
plants occur irrespective of the natural conditions of the area and the type and function of the object. 
Especially at risk are fragments of terrain devoid of vegetation’s planned maintenance. 
 
Key words: alien plant species, anthropogenic pressure, biodiversity, vegetation maintenance 
 
Introduction 
The invasive plants of foreign origin are gradually taking over new habitats and thus threatening the 
preservation of biodiversity and environmental balance (Regulation (EU) No. 1143/2014; Resolution of 
the Minister of Environment of 9th September 2011). In places such as walking parks and arranged 
greenery - they degrade local natural resources and composed spatial forms. 
Invasive plant species have been introduced into the environment by man - either deliberately (by 
introducing utility plants) or inadvertently (accidentally introduced species). Some species, initially 
grown cultivated in a controlled manner (agricultural cultivation, botanical gardens), have found their 
way into the environment, such as Impatiens parviflora DC (Gwiazdowicz 2014). The others, e.g. black 
cherry (Prunus serotina (Ehrh.) Borkh.) and northern red oak (Quercus rubra L.), initially planted for 
practical reasons, then to improve biotic communities (Hejmanowski et al. 1964; Strzelecki, Sobczak 
1972; Seneta, Dolatowski 2012), have successfully acclimatized in new areas (Sudnik-Wójcikowska 
1987), in many places effectively blocking the development of other native tree species hindering 
forest renewal. 
Since the middle of 20th century a clear increased expansiveness of many foreign tree species can 
be observed (e.g. Acer negundo, Prunus serotina, Robinia pseudoacacia) as well as herbaceous plant 
species (e.g. Reynoutria japonica, Echinocystis lobata, Solidago gigantea, Impatiens parviflora) 
(Sudnik-Wójcikowska 1987). Expansion of cities and industrial areas, exerting anthropogenic pressure 
over greater swaths of land contributes to the transformation of habitats and their plant communities. 
This results in an increased number of sites with disturbed soil and water conditions, often polluted - 
suitable for highly tolerant species, which continue to take over a particular ecosystem. Highly 
expansive alien species may replace local populations leading to a reduction in species count and 
finally to a change of ecosystem structure and destabilisation of the entire natural system in a 
given area. Presence of invasive vegetation replacing native vegetation is a threat for biodiversity 
and ecological balance at the species level (change of ecosystem species compositions) and 
super-species level (threat to habitat and ecosystem diversity) (Gwiazdowicz 2014). Thus, human-
induced disorders can be a determining factor for ecosystem susceptibility to invasion (Obidziński, 
Marciszewska 2014). 
 
Material and methods 
In the years 2011-2018, the authors conducted research in urbanized and rural areas, in selected 
arranged facilities - with recreational functions (parks) and technical functions (eg. by-water belt trees), 
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which saw the presence of strong athropopression. The selected research training grounds are 
subject to varying degrees of anthropogenic pressure; for the last 40 to 80 years, vegetation 
succession took place in whole or part of these areas (limited human interference). The research in 
facilities included: 
• general research: analysis of natural conditions (climate, soil, water conditions, habitat etc.); 

functional and spatial analyses; 
• detailed research: dendrological inventories and phytosociological assessments. 

Inventories were used for a detailed assessment of both condition and structure of tree-stands, 
including accounting for invasive and expansive species. These included: identification of taxons, their 
frequency and distribution, dendrometric measurements of trees/shrubs (e.g. Fortuna-Antoszkiewicz, 
Łukaszkiewicz 2014; Fortuna-Antoszkiewicz et al. 2017, 2018a, 2018b; Łukaszkiewicz, Fortuna-
Antoszkiewicz 2017; Łukaszkiewicz et al. 2018). Phytosociological assessment (phytosociological 
photographs using a 5-point Braun-Blanquet scale) was used to identify vegetation communities and 
formed a basis for forecasting ecological stability of individual phytocenoses (Wysocki, Sikorski 2014). 
 
Results 
On the testing grounds presence was noted: 
• woody plants: black cherry (Prunus serotina Ehrh.), northern red oak (Quercus rubra L.), boxelder 

maple (Acer negundo L.), black locust (Robinia pseudoacacia L.); 
• herbaceous plants: japanese knotweed (Reynoutria japonica Houtt.), bohemian knotweed 

(Reynotria xbohemica Chrtek et Chyrtkova), himalayan balsam (Impatiens glandulifera Royle), 
small balsam (Impatiens parviflora DC.), canadian goldenrod (Solidago canadensis L.), late 
goldenrod (Solidago gigantea Aiton), wild cucumber (Echinocystis lobata). 

The most common invasive taxons in the researched areas include Robinia pseudoacacia L., Acer 
negundo L. and Reynoutria japonica Houtt. - each found in 4 sites; the least common – Echinocystis 
lobata - found in one site. In decreasing frequency: in 3 sites - Quercus rubra L., Prunus serotina 
Ehrh., Impatiens parviflora DC.; in 2 sites - Reynotria xbohemica Chrtek et Chyrtkova, Impatiens 
glandulifera Royle, Solidago canadensis L., Solidago gigantea Aiton. 
 
Frequency and numbers of individual invasive taxons are varied: 
• they are more numerous in areas intensively utilised with a stronger anthropogenic 

pressure, unmaintained or maintained only to a minimum degree (such as Silesia Park in 
Chorzów; historic park in Radziejowice; Warsaw: Ursynów park - reservation part, Żerański 
Canal, Exhibition Canal - areas with high penetration) (Fig. 1-3, 5-8, 10); 

• in areas with weaker anthropogenic pressure invasive plants are less numerous (e.g. Żerań 
Canal - in less-used locations) and is less varied in terms of species (e.g. Wielgie park - only 1 
taxon: Echinocystis lobata, Fig. 4); 

• in heavily used sites with strong anthropogenic pressure in plots subject to maintenance 
activities (such as mowing, clearing/correction of undergrowth) - invasive plants are basically 
absent (e.g. Ursynów park in escarpment crown) or are present only in controlled spots (e.g. 
Silesia Park - western intensive zone, Fig. 9). 

In the existing locations, invasive tree species can be found mainly around mother specimens, but 
they also invade open areas (unused park interiors, mini-interiors created after the felling of dead 
large tree specimens, at fringes of the tree-stand). In researched sites, invasive herbaceous plants 
can be found in open and well sunlit patches of land, mainly in synanthropic habitats (e.g. near 
communication routes). 
 
Discussion 
The high frequency of occurrence in recreational areas of some taxa (Quercus rubra L., Prunus 
serotina Ehrh., Robinia pseudoacacia L., Impatiens parviflora DC., Acer negundo L.) is confirmed by 
research conducted in forest areas throughout Poland (np. Gazda, Augustynowicz 2012; Obidziński, 
Marciszewska 2014). Research on the expansion of individual species (e.g. Prunus serotina Ehrh. in 
the Kampinos National Park) shows that there the species is frequently found in ecosystems which 
underwent an anthropogenic transformation of soil conditions and vegetation The need for 
rational maintenance of vegetation and management of stands in such areas is confirmed by research 
carried out e.g. in places under legal protection or where, as a result of the disappearance of existing 
forms of use, a process of secondary succession towards forest communities occurs (Obidziński, 
Marciszewska 2014). In such cases, inaction may lead to the permanent disappearance of cultural 
landscapes. 
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Fig. 1: Quercus rubra L., Silesia Park, 

Chorzów (photo: B. Fortuna-Antoszkiewicz, 
2013) 

Fig. 2: Prunus serotina (Ehrh.) Borkh., Silesia 
Park, Chorzów  

(photo: P. Wiśniewski, 2013) 
 

 
Fig. 3: In the foreground - Acer negundo L., 

Exhibition Canal, Warsaw (photo: P. 
Wiśniewski, 2017) 

Fig. 4: Echinocystis lobata (Michx.) Torr. &. Gray, 
Park in Wielgie, Mazovia region (photo: B. 

Fortuna-Antoszkiewicz, 2012) 
 

 
Fig. 5: Reynotria xbohemica Chrtek et 

Chyrtkova, Silesia Park, Chorzów 
(photo: B. Fortuna-Antoszkiewicz, 2014) 

Fig. 6: Reynoutria japonica Houtt., Żerański 
Canal (photo: P. Wiśniewski, 2015) 
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Fig. 7: Impatiens parviflora DC.,  

Park Ursynów, Warsaw 
(photo: J. Łukaszkiewicz, 2018) 

Fig. 8. Impatiens parviflora DC.,  
Park in Radziejowice, Mazovia region 

(photo: P. Wiśniewski, 2015) 
 

  
Fig. 9: Impatiens glandulifera Royle, Silesia 

Park, Chorzów (photo: B. Fortuna-
Antoszkiewicz, 2013) 

Fig. 10: Solidago canadensis L., Exhibition Canal, 
Warsaw 

(photo: P. Wiśniewski, 2017) 
 
Conclusion 
• The presence of invasive plant species is symptomatic of unfavourable vegetation 

succession in a given area. To a large degree, it is connected with increasing anthropogenic 
pressure on the environment. 

• Invasive species may cause disturbance of the ecological balance of an ecosystem in a 
given area - impoverishing of species structure → decreasing biodiversity. 

• Own research confirms invasive and expansive species’ pressure is present irrespective of 
location, natural conditions of terrain and the location, size, type and function of the object. 

• In all cases, the pressure of invasive plants is particularly marked on fragments of land without 
control and planned vegetation maintenance (Fortuna-Antoszkiewicz et al. 2018). 

• Currently, in areas subjected to anthropopressure (especially urban or non-urban areas used, 
inter alia, for recreation), maintaining naturalistic communities (currently uncritical "re- 
naturalisation") is practically impossible without constant interference and conscious, 
comprehensive maintenance. 
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Souhrn 
V dnešní době se stále více potýkáme s problémem invazivních rostlin cizího původu - postupně se V 
dnešní době se stále více potýkáme s problémem invazivních rostlin cizího původu - postupně se 
dostávají na nová ekologická stanoviště, ohrožují zachování biodiverzity a zhoršují místní přírodní 
zdroje. Mezi dřeviny patří například: střemcha pozdní (Prunus serotina Ehrh.), dub červený (Quercus 
rubra L.), javor jasanolistý (Acer negundo L.), trnovník akát (Robinia pseudoacacia L.); a z bylinných 
rostlin, např.: křídlatka japonská (Reynoutria japonica Houtt.), křídlatka česká (Reynotria  x bohemica 
Chrtek et Chyrtkova), netykavka žlaznatá (Impatiens glandulifera Royle), netykavka malokvětá 
(Impatiens parviflora DC.), zlatobýl kanadský (Solidago canadensis L.), zlatobýl obrovský (Solidago 
gigantea Aiton), štětinec laločnatý (Echinocystis lobata). 
V letech 2011–2018 prováděli autoři výzkum ve vybraných urbanizovaných a venkovských oblastech 
diverzifikovaného rozvoje - vystavených silné antropopresi. Pozorovanými objekty byly zařízení 
rekreačních funkcí (tzv. „vyhlášené “- parky) nebo technických funkcí (např. přístřešky) sloužící k 
rekreaci. Studie ukázaly, že v těchto oblastech se vyskytují invazivní a expanzní rostliny bez ohledu 
na přírodní podmínky oblasti, typ a funkci objektu. Zvláště ohrožené jsou úseky bez plánované údržby 
vegetace. 
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Abstract 
The predicted climate change resulting from global warming of the Earth also affects the climate of the 
Czech Republic by increasing the occurrence of drought. The need for efficient use of water resources 
is currently indisputable in relation to the negative consequences of climate change on water 
management. In this context, attention is now being paid to irrigation systems built in the last century 
as part of a planned economy and ensuring food security for the population. In South Moravia, the 
deficit of water needed for irrigation was solved primarily by the construction of the Nové Mlýny 
waterworks. Irrigation systems were to distribute water all over South Moravia and parts of Slovakia. 
As a result of political and economic changes after 1990, the demand for irrigation water has 
diminished and the project has no longer fulfilled its main purpose. However, the past amelioration 
construction involved a number of design stages, including important environmental, technical and 
economic surveys, and as such demonstrates the justification for reflection on their restoration. 
Currently, exploration and design activities are underway in the Hustopeče region with the aim of 
renewing and rebuilding irrigation facilities. However, the situation is complicated by complex 
ownership and user relationships. In this connection was carried out analysis of land adjustments in 
the cadastral area, affected by the planned route. The aim is to enable construction mainly on the 
plots of common facilities that are owned by the state or municipalities. 
 
Key words: Drought, water demand, irrigation system, land consolidation 
 
Introduction 
Global warming is a serious problem requiring increased attention in the Czech Republic. Water 
conservation is of particular importance in high agricultural production areas with deficit rainfall and 
water resources. The need for water resources conservation is currently indisputable in relation to the 
negative consequences of climate change impact on water management (Drought Protection Concept 
for the Czech Republic (2017)).One of the most important results of analyses of impacts of climate 
change on agricultural production is, inter alia, a recommendation to regularly increase the area of 
irrigation and the capacity of the necessary water resources, to support reconstructions, eventually to 
increase the number of water sources. The construction of efficient irrigation systems and stimulate 
these activities through state-managed platforms and funding (Spitz et al 2001, Riediger 2014). In this 
context, attention is now being paid to irrigation systems built in the last century as part of the planned 
economy and ensuring food security for the population (Strategy of the Ministry of Agriculture with a 
view to 2030, 2016). In South Moravia, the deficit of water needed for irrigation was mainly solved by 
the construction of the Nové Mlýny waterworks. As a result of political and economic changes after 
1990, the demand for irrigation water has diminished, thus ceasing to fulfill the main purpose for which 
it was originally built. Consequently, in the period 1990 - 1995 resp. to 2000, the area of privatization 
of irrigation systems and small water reservoirs (belonging to irrigation systems) has been privatized. 
A number of irrigation structures were subsequently continued in irrigation mode. However, a large 
number of buildings and entire irrigation structures were used for purposes other than the operation of 
irrigation after privatization. Owing to extensive privatization, ownership relations were not clear (Study 
on Development of Irrigation Systems in the Czech Republic, 2018). In 2016, an inventory of irrigation 
systems in the Czech Republic was prepared (Study of the state of irrigation systems and their 
inventory). This study was commissioned on the basis of Government Resolution No. 620 of 29 July 
2015 to prepare the implementation of measures to mitigate the negative impacts of drought and 
water scarcity (Strategy of the Ministry of Agriculture with a view to 2030, 2016). The study was 
focused mainly on the detection of the status of unused or extinct irrigation structures, and systems. 
Nevertheless, this survey served as a valuable source material in determining the possibilities and 
limits of the construction of new or reconstruction of the original irrigation facilities. At the initiative of 
the State Land Office, a pilot project was commissioned to determine the feasibility of an irrigation 
system in the Hustopeče region (Feasibility study of an irrigation system in the Hustopeče region). In 
this area, there is a great interest in expanding irrigable areas with the aim of enabling the 
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development of areas of special crops (vineyards, orchards) and compensating for the water deficit in 
other cultivated areas. A number of studies were carried out in the area concerned with the threat of 
water and wind erosion of the area, as well as the risks of agricultural land deterioration by its 
occupation (General Water Management Plan of the Czech Republic, 2017; Szturc et.al. 2017; 
Karásek et al. 2019; Podhrazska et al. 2015). Studies show, among others, the possibility to use areas 
of special cultures as important anti-erosion and ecological measures in areas of degraded arable 
land.  
 
Material and methods 
The region of Hustopeče lies in the middle of southern Moravia, occupies the southern part of the 
geomorphological units Ždánický forest and Kyjovská upland and the northern edge of the 
Dolnomoravský ravine. The area is made up of hills on calcareous flysh and loess. The country is 
typical by rare forests, fields, vineyards and orchards (Demek 1987). In the area under consideration, 
there is a prevalence of Chernozems on the agricultural soil fund - both typical and degraded. The 
area of interest is characterized by a very long, warm and very dry summer. The transitional seasons 
are very short. Spring and autumn are warm, winter is short, slightly warm and dry to very dry with a 
very short duration of snow cover. As a part of the preparation of possible variants of irrigation 
systems and areas needed for their implementation, a total of 34 cadastral territories, the total area of 
which is 42 869.81 ha, were included in the area under the interest of stakeholders. Possibilities of 
realization of new constructions are partially limited by ownership conditions in the area. There is a 
certain possibility to use the land of the state and municipalities, which, however, must be suitably 
located in order for the planned construction to be carried out (Act 139/2002 Coll.).In the optimal 
spatial and functional placement of plots, complex (CLC) and simple (SLC) land consolidation play an 
irreplaceable role, through which the land in question can be effectively arranged, coupled or divided 
to meet the needs of landowners and users while fulfilling the public interests represented in the plan 
of common facilities. Upon completion of the land consolidation, the State Land Office implements 
those common facilities for which municipal or state land is set aside in the proposal. For this reason, 
the selected area was analysed in terms of the possibility of using the institute of land consolidation for 
the implementation of the intended project. In terms of assessing the state of completion of land 
consolidation, the whole area can be divided into several categories: 
- sites with completed land consolidation (CLC) 
- sites with CLC initiated 
- sites that are at the start of CLC 
- sites with completed simple land consolidation (SLC) 
- sites with SLC initiated- sites without land consolidation (LC) 
 
Results and discussion 
The analysis showed that complex land consolidation was completed in 13 cadastral areas with an 
area of 17,942.41 ha, which corresponds to 41.85% of the area (Table 1). Furthermore, it was found 
that in 11 cadastral territories complex land consolidation had already begun and the whole process of 
CLC is still in progress. This is an area of 13 031 ha (30.40% of the area). Overview cadastral area is 
shown in Table 2. The results also showed that in two cadastral areas complex land consolidations 
are ready for commencement (Table 3). The total area of both localities is 2,916.87 ha (6.8% of the 
territory). Considering the state of simple land consolidation, four cadastral areas with completed 
simple land consolidation with a total area of 3,888.47 ha, which corresponds to 9.07% of the territory, 
were identified in the area under investigation. A detailed overview of each territory is given in Table 4. 
Furthermore, there is a simple land consolidation in the area, which has been started and is still 
ongoing. These are two cadastral areas with a total area of 3,469.53 ha (8.09% of the territory), which 
are listed in Table 5. Locations for which no land consolidation has been carried out so far have been 
identified in the area (Table 6). Both localities are located in the northeastern part of the territory with a 
total area of 1,621.51 ha.  
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Tab.  1: Overview of completed CLC (finished) 

Finished CLS Area (ha) Registration to cadastre 

Diváky 848,63 20.11.2002 

Hustopeče u Brna 2453,36 15.6.2009 

Kurdějov 926,37 28.4.2011 

Němčičky u 
Hustopečí 772,14 24.10.2014 

Popice 999,37 5.12.2007 

Pouzdřany 1359,64 20.11.2009 

Přítluky 1057,45 10.1.2004 

Rakvice 2178,68 11.3.2015 

Starovice 819,24 20.4.2017 

Strachotín 1414,08 8.10.2014 

Šakvice 1195,73 17.10.2016 

Velké Pavlovice 2331,56 16.12.2015 

Zaječí 1586,16 10.4.2007 

 
Tab.  2:Overview of  CLC in progress (starting) 

Starting CLC Area (ha) Start date 

Brumovice 1048,8 10.2.2019 

Horní Bojanovice 838,22 30.6.2016 

Krumvíř 1011,88 21.9.2014 

Křepice u Hustopečí 672,01 8.9.2017 

Nikolčice 1606,33 1.8.2012 

Starovičky 858,07 17.11.2012 

Šitbořice 1225,1 2.6.2016 

Těšany 1622,08 22.3.2011 

Uherčice u Hustopečí 1358,35 18.11.2016 

Velké Němčice 2197,02 16.11.2011 

Židlochovice 593,14 4.10.2018 

 
Tab.  3:Overview of CLC ready for commencement (preparing) 

Preparing CLC Area (ha) 

Boleradice 1210,82 

Nosislav 1706,05 

 
Tab.  4: Overview of completed SLC (finished) 

Finished SLC Area (ha) 
Registration 
to cadastre 

Blučina 1666,55 16.12.2009 

Borkovany 1394,3 16.3.2004 

Kašnice 155,82 23.6.1998 

Morkůvky 671,8 8.3.1999 
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Tab.  5: Overview of  ongoing SLC (starting) 

Starting SLC Area (ha) Start date 

Bořetice u 
Hustopečí 906,37 20.5.2018 

Klobouky u Brna 2563,16 21. 05 2015 

 
Tab.  6: Overview of cadastral area with  no land consolidation 

Without LC Area (ha) 

Bohumilice 563,87 

Velké Hostěrádky 1057,66 

 
Figure 1 gives a general overview of the status of land consolidation of individual cadastral areas of 
the area of interest. In a detailed analysis of the plot of the main irrigation route, a total of 726 affected 
plots were identified, while 225 plots were owned by the municipality or the state. The percentage of 
ownership relationships affected by the main irrigation route is expressed in Figure 2. 
 

 
Fig. 1: Summary of land consolidation in area of interest 
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Fig. 2: Percentage representation of ownership relations 

 
Conclusion  

In areas with completed land consolidation, suitable land can be identified according to the plan of 
common facilities and the construction route can be adapted, for example, to land intended for field 
roads or other line elements. For unfinished land consolidations, it depends on the state of work-in 
process and whether it is still possible to intervene in the proposal for a new layout of the land. An 
area without land consolidation can be included in the priority areas for land consolidation due to the 
necessity of solving water management conditions in the area, which is the responsibility of the State 
Land Office. The proposed route of the main irrigation system should run through thirteen cadastral 
areas. From the performed analysis it was found out that in six localities the land consolidation was 
already finished and in three localities the CLC was almost finished. The route of the main irrigation 
facilities should be run in such a way that its course runs as far as possible through land owned by 
municipalities and the state. In all areas where complex land consolidation has already been carried 
out, the implemented elements of the plan of common facilities are mostly used for the guided main 
irrigation facilities route. Implementation of the irrigation system can improve the possibilities of 
planting special cultures (vineyards, orchards etc.) as an important mitigation and adaptation 
measures in the area endangered by drought and land degradation.  
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Souhrn 
Predikovaná klimatická změna vyplývající z globálního oteplování Země ovlivňuje i podnebí České 
republiky zvýšením výskytů sucha. Potřebnost efektivního využívání vodních zdrojů je v současné 
době neoddiskutovatelné ve vazbě na negativní důsledky dopadu klimatických změn na vodní 
hospodářství. V tomto kontextu se nyní obrací pozornost na závlahové systémy, vybudované 
v minulém století jako součást plánovaného hospodářství a zajištění potravinové bezpečnosti 
obyvatelstva. V současné době probíhají průzkumné a projekční činnosti v regionu Hustopečska 
s cílem obnovy a nové výstavby závlahových zařízení. Situace je však komplikována složitými 
vlastnickými a uživatelskými vztahy. V této návaznosti byla provedena analýza pozemkových úprav 
v k.ú. dotčených plánovanou trasou. Cílem je umožnit výstavbu hlavně na pozemcích společných 
zařízení, která jsou v majetku státu či obcí. Navrhovaná trasa hlavního zavlažovacího řádu by měla 
být vedena přes třináct katastrálních území. Z provedené analýzy bylo zjištěno, že v šesti lokalitách je 
již ukončená pozemková úprava a ve 3 lokalitách je KoPÚ téměř u konce. Trasa hlavních závlahových 
řadů (HZŘ) by měla být vedena tak, aby její průběh vedl v maximální možné míře přes pozemky ve 
vlastnictví obcí a státu. Ve všech územích, kde již byly komplexní pozemkové úpravy realizovány, jsou 
pro vedenou trasu HZŘ ve většině případů využity realizované prvky plánu společných zařízení 
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Abstract  
The article deals with the torrent control justification on the example of torrents in High Tatras, which 
are a part of Tatra National Park (TANAP). The Slovak Republic has the watercourses extending 
a total lenght of 61,147 km. Of that lenght, approximately 24,000 km (39,25%) have a character of 
torrents. All of the torrents in the Slovak Republic are situated in large-scale protected areas (national 
parks and protected landscape areas). Therefore, torrent control and mountain watershed 
management in these areas are very demanding. Torrents can be dangerous for several reasons, 
including the risk of flash floods and extreme erosion processes. On the other hand, the torrents have 
many important functions in the landcsape (they are an significant landscape element, an important 
source of quality water, they are irreplaceable in terms of biodiversity, recreation, etc.). On the 
example of 26 experimental torrent beds on 26 torrents of the High Tatras in the TANAP we evaluated 
the bankfull discharges in relation to  T-yearly maximal discharges. The analysis has shown that the 
bankfull discharges of natural torrent beds is variable and ranges from Qbf<T=20 to Qbf<T=20. In the 
article are suggested some nature-friendly measures of torrent control to improve the flood and 
erosion control in  analyzed protected area. 
 
Key words: protected areas, watercourses, flash floods, erosion 
 
Introduction  
The Slovak Republic has the watercourses extending a total lenght of 61,147 km. Of that lenght, 
approximately 24,000 km (39.25%) have a character of torrents. Within the framework of state forestry 
organizations, these enterprises manage 19,412 km of small watercourses (31.75%) which are 
predominantly torrents. From these lenght of watercourses, the State forests of the Tatra National 
Park manage 995.38 kilometers of torrents (COMPOSITE AUTHORS 2019). All of the torrents in the 
Slovak Republic are situated in large-scale protected areas (national parks and protected landscape 
areas). Therefore, torrent control and mountain watershed management in these areas are very 
demanding. Torrents can be dangerous for several reasons, including the risk of flash floods and 
extreme erosion processes. On the other hand, the torrents have many important functions in the 
landcsape (they are an significant landscape element, an important source of quality water, they are 
irreplaceable in terms of biodiversity, recreation, etc.). According to the Slovak Technical Standard 
STN 48 2506: Forestry amelioration – Torrent and gully control, there is an important specific activities 
in this standard - care for torrents. The article explains the importance of these activities in flash flood 
and erosion control of torrents in protected areas through nature-friendly measures. The article deals 
with the torrent control justification on the example of torrents in High Tatras, which are a part of Tatra 
National Park.  
 
Materials and methods  
On the example of 26 experimental sections (ES) with natural experimental profiles (EP) without 
human interventions on 26 torrents of the High Tatras in the Tatra National Park we evaluated the 
bankfull discharges  in relation to T – yearly maximal discharges. Geometric characteristics of EP 
(width of the bed inside the banks Bbf (m), depth of the bed Dbf (m) were determined by leveling.  We 
also determined area of EP Abf (m

2) and the hydraulic radius Rbf  (m) during the office-run processing. 
The longitudinal gradient S (%) of ES was determined by leveling, too. More than fifty kilogram of 
sediment samples were collected on each ES in order to conduct of sieve granulometric analyses 
used to determine the grain diameter  D50  (m). The bankfull discharge of EP was calculated by the 
formula suggested by PARKER (2010). Characteristics of analyzed watersheds are shown in Tab. 1. 
Geometric and hydraulic characteristics of  EP are shown in Tab. 2.  
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Tab. 1:  Characteristics of experimental watersheds and torrents  

No. Torrent Aw 

(km2) 
Af  

(km2) 

f 
(%) 

φHw 
(m 
asl) 

Lt 

(km) 
Lv 

(km) 

Hmin 

w,t 

(m 
asl) 

Hmax 

w 

(m 
asl) 

Hmax t 

(m 
asl) 

Ww 
(km) 

Ww : 
Lv 

(-) 

φIt 
(%) 

1 Beliansky  3,17 2,00 63,1 1614 3,75 4,10 1140 2494 2310 0,77 1:5,32 31,20 

2 Tri 
studničky 

0,36 0,36 100,0 
1278 0,99 1,19 1160 1510 1295 0,30 1:3,97 13,64 

3 Mlyničná  2,18 1,86 85,3 1544 1,03 2,81 1160 2310 1320 0,78 1:3,60 15,53 
4 Jamský  0,60 0,60 100,0 1407 1,12 1,81 1200 1580 1455 0,33 1:5,48 22,77 

5 Važecký  0,25 0,25 100,0 
1350 

 
1,11 1,33 1210 1600 1536 0,19 1:7,00 29,37 

6 Biely Váh 10,62 6,11 57,5 1812 3,93 5,37 1220 2494 1840 1,98 1:2,71 15,78 
7 Lieskovec 1,57 1,56 99,4 1434 0,82 2,35 1200 1840 1325 0,67 1:3,51 15,24 
8 Mlynica 6,90 2,68 38,8 1740 5,67 7,13 1260 2428 1800 0,97 1:7,35 9,52 
9 Poprad 19,34 8,72 45,1 1789 7,20 8,60 1200 2499 1740 2,26 1:3,80 7,50 
10 Veľký šum 4,86 4,70 96,7 1548 2,89 3,70 1122 2280 1618 1,31 1:2,82 17,16 
11 Malý šum 3,07 2,49 81,1 1665 3,51 4,42 1080 2366 1840 0,69 1:6,41 21,65 
12 Háganský 0,71 0,68 95,8 1277 1,39 1,92 1082 1490 1323 0,37 1:5,19 17,34 
13 Batizovský 5,69 3,86 67,8 1696 3,81 5,30 1030 2654 1884 1,07 1:4,95 22,41 
14 Hromadná  3,25 2,88 88,6 1510 2,77 5,31 990 2640 1460 0,61 1:8,70 16,97 
15 Velický 6,16 3,45 56,0 1736 6,00 6,60 993 2654 1860 0,93 1:7,10 14,45 
16 Slavkovský  5,31 3,58 67,4 1655 1,57 5,50 1010 2452 1260 0,97 1:5,67 15,92 

17 Malý 
Štiavnik 

0,88 0,80 90,9 1273 0,93 3,08 1005 1970 1129 0,28 1:11,0 13,41 

18 Veľký Jazyk 1,19 0,91 76,5 1306 0,98 3,20 998 2040 1124 0,37 1:8,65 12,92 
19 Štiavnik 1,64 0,91 55,5 1528 1,93 3,58 997 2273 1315 0,46 1:7,78 16,52 

20 Päť 
prameňov 

0,98 0,87 88,8 1239 1,37 2,75 990 1700 1150 0,36   
1:7,64 11,64 

21 Pod 
Hrebienkom 

2,73 2,27 83,2 1308 1,50 3,30 985 2060 1173 0,83 1:3,98 12,53 

22 Studený 
potok  

18,13  8,34 46,0 1793 8,39 8,65 920 2633 2057 2,10 1:4,12 13,55 

23 Hlboký  4,88 4,46 91,4 1304 3,42 4,43 860 2230 1440 1,10 1:4,03 16,97 
24 Skalnatý  9,37 6,47 69,1 1506 6,32 6,53 890 2634 2500 1,43 1:4,57 25,47 
25 Kežm. Biela  18,29 12,16 66,5 1612 8,51 8,76 910 2634 2100 2,09 1:4,19 13,98 

26 Sedem 
prameňov 

4,58 3,82 83,4 
1241 3,51 3,90 905 1946 1420 1,17 1:3,33 14,67 

Explanatory notes to Tab. 1: Aw - watershed area (km2); Af - forested watershed area (km2); f – 
watershed forestation (%);  φHw – mean altidude of the waterhed (m asl);  Lt - length of main stream 
(km); Lv - length of the valley (km);  Hmin w,t – minimal altitude of the watershed and torrent (m asl); Hmax 

w  – maximal altitude of the watershed (m asl);  Hmax t   – maximal altitude of the torrent - spring (m asl); 
Ww -  main width of watershed (km);  Ww : Lv  – watershed main width to length of valley ratio (-); φIt  -  
main torrent gradient (%). 
 
The main reasons of torrent control across submountainous areas of High Tatras are: 
- dense settlement of foothill areas of High Tatras and endangerment of foothill settlements by flash 
floods and erosion; 
- leaving the upper parts of the watersheds without forestry amelioration measures (from the point of 
view of nature and landscape protection); 
- threatening an important state road II. 537 (in Slovak Cesta slobody) which is coupling road between 
sebontainous Tatra´s villages in the west – east direction etc.  
Steep and low forested mountain torrent watersheds with shallow soils can cause catastrophic flash 
floods and subsequent erosion processes after long or short-term intensive  rainfall. Floods can occur 
even after rapid thawing of snow reserves in the upper parts of the watersheds. 
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Tab. 2:  Characteristics of experimental profiles 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Explanatory notes to Tab. 2:  Bbf – bankfull width (m);    Hbf  - bankfull depth (m);     Abf – bankfull  
cross section area (m2);    S – gradient of experimental section (%);   Rbf –  hydraulic radius (m);   
D50 – grain diameter (m);   Qbf – bankfull discharge (m3. s-1). 

No. Torrent Bbf 

(m) 
Dbf 

(m) 
Abf 

(m2) 
S 

(%) 

Rbf  
(m) 

D50   
(m) 

Qbf 

(m3.s-1) 

1 Beliansky  3.7 0.65 2.0 2.8
5 

0.435 0.141 4.22 

2 Tri studničky 0.9 0.35 0.3 2.1
0 

0.214 0.105 0.30 

3 Mlyničná voda 2.9 0.55 1.2 2.7
7 

0.364 0.091 2.70 

4 Jamský  1.0 0.40 0.4 3.5
5 

0.267 0.090 0.61 

5 Važecký  0.8 0.30 0.2 2.9
0 

0.154 0.077 0.24 

6 Biely Váh 7.2 0.80 4.9 2.3
7 

0.620 0.123 12.53 

7 Lieskovec 2.0 0.40 0.7 3.9
0 

0.292 0.152 1.19 

8 Mlynica 4.5 0.65 1.9 3.9
3 

0.413 0.129 5.93 

9 Poprad 10.4 1.10 8.9 0,9
4 

0.848 0.210 17,26 

10 Veľký šum 3.2 0.60 1.5 3.7
2 

0.417 0.131 3.80 

11 Malý šum 1.9 0.50 1.0 2.3
1 

0.417 0.135 1.47 

12 Háganský  1.0 0.30 0.3 3.7
0 

0.188 0.091 0.35 

13 Batizovský  4.5 0.60 2.0 2,3
3 

0.417 0.149 4,09 

14 Hromadná voda 2.7 0.50 1.1 4.2
0 

0.355 0.093 2.75 

15 Velický  4.5 0.70 2.1 3.3
0 

0.404 0.122 5.83 

16 Slavkovský  4.0 0.60 1.7 2.2
0 

0.370 0.099 3.58 

17 Malý Štiavnik 1.9 0.45 0.8 0.8
5 

0.308 0.060 0.79 

18 Veľký Jazyk 1.9 0.40 0.8 2.1
8 

0.348 0.065 1.21 

19 Štiavnik 2.2 0.50 0.8 2.9
0 

0.320 0.070 1.85 

20 Päť prameňov 2.0 0.40 0.7 1.1
3 

0.318 0.072 0.83 

21 Pod 
Hrebienkom 

2.6 0.50 1.0 1.8
5 

0.345 0.078 1.80 

22 Studený  9.8 1.10 7.3 1,5
3 

0.716 0.400 15,33 

23 Hlboký  2.4 0.55 1.3 2.5
3 

0.464 0.069 2.68 

24 Skalnatý  6.2 0.75 3.5 1,9
2 

0.530 0.196 7,12 

25 Kežm. Biela  9.2 1.00 6.3 1,4
2 

0.656 0.213 13,96 

26 Sedem 
prameňov 

4.0 0.60 1.6 2.8
0 

0.372 0.099 4.07 
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Results  
The analysis has shown (Tab. 3) that the bankull discharge of natural torrent beds in relation to T – 
yearly discharges  is variable and ranges from Qbf< T=1 to Qbf<T=20. If we agree (from the point of 
view of nature and landscape protection) with the assumption that the upper parts of the torrent 
watersheds should be preserved without human intervention (but not only for foresters, but also for 
developers and other human activities), the more we must realize the necessity of torrent control 
activities in built-up foothill areas. A separate part of Slovak Technical Standard STN 48 2506: Forest-
technical amelioration – Torrent an gully control included informations about important specific 
activities - torrent care through nature-friendly measures. Within the meaning of these measures, we 
point to some proposals of torrent control measurements in submountainous villages of High Tatras. 
These proposals include: 
- evaluation of discharge capacity of torrent beds, bridges, culverts  and footbridges in relation to T – 
eyarly maximal discharges in submountainous villages and areas of High Tatras; 
- if necessary, construction of reinforced small earth dams along torrents to increase of torrent beds 
discharge capacity;  
- reduction of roughness coefficient of bottom and slopes in torrent beds to increase their discharge 
capacity by changing the type of longitudinal reinforcement;  
- construction of small wooden weirs with reservoirs for water and sediments retention in suitable 
places above villages with regular removal of sediments;  
- proper tending about riparian vegetation (JAKUBISOVÁ 2009a, 2009b, 2009 c, 2012, 2013); 
- regular care, maintenance and repair of torrent beds longitudinal reinforcements etc. 
 
Tab. 3:   T – yearly maximal discharges in experimental  profiles 

T – year maximal discharges  (m3.s-1) 
No
. Torrent Q1 

 
Q2 

 
Q5 

 
Q10 

 

Q20 
 

Q50 
 

Q100 
 

 
Qbf 

(m3.s-1) 

 
TQ 

(years
) 

         
        qmax 
(m3.s-1.km-

2) 
1 Beliansky  2,1 3,4 5,6 7,3 9,1 12,1 14,3 4.22 < T=5 4,52 
2 Tri studničky 0,32 0,49 0,82 1,07 1,33 1,77 2,1 0.30 < T=1 5,70 

3 Mlyničná 
voda 1,4 2,3 3,7 4,9 6,1 8,1 9,6 2.70 < T 

=5 4,40 

4 Jamský  0,5 0,8 1,2 1,6 2,0 2,7 3,2 0.61 < T=2 5,31 
5 Važecký  0,2 0,4 0,6 0,8 1,0 1,3 1,5 0.24 < T=2 5,91 
6 Biely Váh 5,4 8,4 13,9 18,2 22,7 30,2 35,7 12.53 < T=5 3,36 
7 Lieskovec 0,5 0,8 1,3 1,8 2,4 3,5 4,7 1.19 < T=5 2,98 

8 Mlynica 2,0   3,1 5,1 7,1 9,6 14,2 18,9 5.93 < 
T=10 2,74 

9 Poprad 3,6 5,7 9,3 13,0 17,6 26,0 34,6 17,26 < 
T=20 1,79 

10 Veľký šum 1,3 2,0 3,3 4,5 6,2 9,1 12,1 3.80 < 
T=10 2,48 

11 Malý šum 0,9 1,4 2,3 3,2 4,4 6,5 8,6 1.47 < T=5 2,81 
12 Háganský 0,27 0,43 0,7 0,98 1,33 1,95 2,6 0.35 < T=2 3,64 

13 Batizovský 1,5 2,3 3,8 5,3 7,2 10,7 14,2 4,09 < 
T=10 2,49 

14 Hromadná 
voda 0,9 1,4 2,3 3,2 4,3 6,4 8,5 2.75 < 

T=10 2,62 

15 Velický 1,7 2,6 4,3 6,0 8,2 12,0 16,0 5.83 < 
T=10 2,59 

16 Slavkovský  1,4 2,2 3,7 5,1 6,9 10,2 13,6 3.58 < T=5 2,55 
17 Malý Štiavnik 0,3 0,5 0,9 1,2 1,6 2,4 3,2 0.79 < T=5 3,61 

18 Veľký Jazyk 0,5 0,7 1,2 1,7 2,3 3,4 4,5 1.21 < 
T=10 3,74 

19 Štiavnik 0,7 1,1 1,8 2,4 3,3 4,9 6,5 1.85 <T=5 3,94 
20 Päť prameňov 0,37 0,58 0,95 1,31 1,79 2,63 3,5 0.83 <T=5 3,59 

21 Pod 
Hrebienkom 0,8 1,3 2,1 2,9 4,0 5,9 7,8 1.80 < T=5 2,87 

22 Studený 
potok  3,5 5,5 8,9 12,4 16,9 24,8 33,1 15,33 < 

T=20 1,82 
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23 Hlboký  1,14 1,8 2,94 4,09 5,56 8,18 10,9 2.68 < T=5 2,24 

24 Skalnatý  2,0 3,2 5,2 7,2 9,8 14,5 19,3 7,12 < 
T=10 2,06 

25 Kežm. Biela 
voda 3,1 4,9 8,0 11,1 15,1 22,2 29,6 13,96 < 

T=20 1,62 

26 Sedem 
prameňov 1,3 2,1 3,4 4,7 6,4 9,5 12,6 4.07 < 

T=10 2,75 

Explanatory notes to Tab. 3:   Qbf - bankfull discharge of experimental cross section,TQ bf - T – yearly 
discharge in relation to experimental cross sections bankfull discharge,  qmax  -  maximal specific runoff 
(m3.s-1.km-2). 
 
Conclusion  
The question of the justification of torrent control in protected areas  is often discussed especially 
among conservationists and foresters. The article explains the importance of these activities in flash 
flood and erosion protection in populated parts of protected areas  through nature-friendly measures of 
torrent control. In the Slovak Republic, there are many positive examples from solving of torrent 
control activities also in national parks. These measures have been used for many years to protect 
against floods and erosion without disturbing the surrounding landscape and related ecosystems. 
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Souhrn  
Článek se zabývá odůvodněním  činností hrazení bystřin na příkladu bystřin Vysokých Tater, které 
jsou součástí Tatranského národního parku (TANAPu). Slovenská republika má vodní toky s celkovou 
délkou 61 147 km. Z této délky má přibližně 24 000 km (39,25%) charakter bystřin. Všechny bystřiny 
na Slovensku se nacházejí ve velkoplošných chráněných územích (národní parky a chráněné krajinné 
oblasti). Z těchto důvodů jsou v podobných oblastech činnosti hrazení bystřin a management horských 
povodí velmi náročné. Bystřiny mohou být nebezpečné z několika důvodů, včetně rizika výskytu 
bleskových povodní a extrémních erozních procesů. Na druhé straně, bystřiny mají v krajině mnoho 
důležitých funkcí (jsou významným krajinným prvkem, důležitým zdrojem kvalitní vody, jsou 
nenahraditelné z hlediska biologické rozmanitosti, rekreace atd.). Na příkladu 26 pokusných 
průtokových profilů založených na 26 bystřinách Vysokých Tater v TANAPu jsme hodnotili průtokové 
kapacity ve vztahu k T - ročním maximálním průtokům. Analýza prokázala, že průtoková kapacita 
přirozených průtokových profilů je variabilní a pohybuje se v rozmezí od Qbf<T=1 do Qbf<T=20. V 
článku jsou navrženy některé činnosti hrazení bystřin šetrné k přírodě, vycházející z STN 48 2506 
Lesnickotechnické meliorace – Hrazení bystřin a strží, které umožňují zlepšit ochranu před povodněmi 
a erozí v analyzovaném chráněném území, především v podhorských obcích a dalších podobných 
lokalitách Vysokých Tater, které jsou součástí TANAPu. Ve Slovenské republice existuje mnoho 
pozitivních příkladů z řešení činností hrazení bystřin i v národních parcích. Tato opatření se již mnoho 
let používají k ochraně před povodněmi a erozí, aniž by narušovala okolní krajinu a související 
ekosystémy. 
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Abstract 
Uganda commonly known as the pearl of Africa is greatly endowed with flora and fauna. Until the 
2000s, most of her vegetation were natural forests. It is argued that human activities have largely 
damaged these forests lately. Understanding the value people of Uganda attach to such endangered 
forest resources is very paramount. We hypothesized that willingness to pay (WTP) for forest 
existence value depends on the preference for the forest existence. The study carried out field 
questionnaire interviews to obtain WTP for forest existence values. The WTP values were in a range 
between 1 and 200 USD based on the Contingent Valuation Method (CVM). Cross-tabulation results 
of the expressed preferences illustrated that over 80% of the representative sample is willing to pay for 
forest existence value. Bias mitigation results showed that the mean WTP in this region is 15 USD per 
year and that over 60% were willing to pay this amount.  
 
Key words: Deforestation, forest services and functions, valuation methods  
 
Introduction 
Like the other tropics, Uganda is vastly endowed with natural forests with numerous species of the 
African prominent hard and the broadleaf trees, and shrubs. These forests support huge global 
biodiversity and forest ecosystem. They equally contribute to national Growth Domestic Product 
(GDP) through wood production and trade, and eco-tourism mostly, as well as benefiting and 
supporting the forest nearby communities with various non-timber products ranging from fruits, bush 
meat/hunting, mushrooms, and herbal medicines (Bamwesigye and Hlavackova, 2017 & 2018, 
Bamwesigye et al., 2020).  
In Uganda, many households depend on firewood fuel for energy. Over the years, Uganda has lost 
more than half of its natural forests, and this is contributed to human activities and choices. For 
example, charcoal fuel production has been increasing at an average of over 10% per year with some 
years shooting to 25%.  In 2005, Uganda had approximately 5 million hectares of the natural forest 
and by 2015, this had reduced to 3.5 million hectares (Bamwesigye and Hlavackova, 2017 & 2018, 
Bamwesigye et al., 2020). 
Forests play numerous roles in humans and eco-systems' wellbeing (Haal 2000, Amirnejad et al., 
2006, Wainger et al., 2018). Much as many researchers, especially economists usually focus on the 
market value of forest products; the trend has significantly changed. Forest existence values which we 
refer to herein as the forest non-use value is increasingly valued, and many people appreciate it 
differently by showing their willingness to pay to conserve the forests (Bishop, 1999, Christie et al., 
2006, Suzuki and Parker, 2019).  
Forest existence value including ecosystem services has attracted the attention of many researchers 
in a bid to investigate its value (Bishop, 1999, Christie et al., 2006, Suzuki and Parker, 2019). 
Biological diversity in relation to forest existence value usually improves other ecosystems such as 
water quality, flood protection, which are important to human survival without necessarily having to 
use the forest directly. In other words, biodiversity is significant when it comes to stabilizing other 
forest ecosystem services. In this case, therefore, forest existence ensures biodiversity, which 
significantly contributes to not only human well-being and livelihood but also habitat (Amirnejad et al., 
2006, Wainger et al., 2018). When it comes to biological diversity, forests have a high existence value 
since they are critically important habitats with great ecological functions.  
The forest existence values, as suggested by [Bishop 1999] can best be examined by the contingent 
valuation method (CVM) using questionnaires to obtain this nonmarket value which is equally referred 
to as a hypothetical assessment. This is because individuals/communities can express how much 
value they attach to such a resource (Bishop 1999, Deb 2014, Ninan and Inoue 2014). 
This study focused on the willingness to pay (WTP) for forest existence values in Uganda. We 
modeled a choice set so that the respondents can state their preference. This is mainly to ascertain if 
people would prefer forest use or non-use values. The study hypothesized that WTP for forest 
existence values depends on the preference for forest non-use values.  
 



  257  

Material and methods 
Primary data were collected from two districts in Uganda. These were Wakiso and Mbarara Districts. 
Wakiso District is located in the central region of Uganda near Kampala the Capital City of Uganda 
which has about 2 million people, and about 1942.49 sq km. Whereas, Mbarara District is the largest 
city in the western region of Uganda with a population of about 500,000 people, covering the 
magnitude of about 1812.99 sq km of land. The villages around these coordinates were visited for 
data collection with a questionnaire based on the hypothesis. Hypothesis: WTP for forest existence 
value and sustainability depends on the preference for forest existence value and sustainability.  
Data Collection and Analysis  
The investigation satisfied research ethical requirements and values.  The study team leader, upon 
arrival to the selected areas of data collection thought permission from the local leaders before data 
collection, which he did. Data representative of the target population was collected at one point in time 
between December 2018 and March 2019. Structured interview questionnaires were conducted in the 
period.   
A probability sampling was used to get participants for interviewing. This is because it is a quick and 
inexpensive approach. The members of the population had equal chances of being selected and 
participated in the study. The studied villages all together have a population of about 2500 inhabitants. 
We interviewed 203 respondents who compose approximately 8% of the studied population.  
We conducted Stated Preference (SP) to obtain the willingness to pay (WTP) forest existence value 
and sustainability. We used SP because it is the best approach to ascertain the WTP for a given 
resource based on the contingent valuation method (CVM). The CVM is one of the widely used in a 
cost-benefit analysis to provide a monetary measure of natural resources (Bishop, 1999, Christie et 
al., 2006, Suzuki and Parker, 2019).  
1.         Use value: Primary forest use: timber, fuelwood, forage and fodder, and Recreation 
2.         Non-use forest value and non-perceived value: Option forest value, Bequest forest value, 
Biodiversity, wildlife, and scenery. After this, the main question was asked: Would you be willing to pay 
for forest existence values?  
We conducted interviews of structured questionnaires to obtain the WTP for forest existence values. 
We asked people how much they were willing to pay for forest existence values i.e. To mitigate 
hypothetical bias, we asked: What would you be willing to pay for the forest existence value per year? 

1.       Less than UGX 17,500 or $ 5 
2.       UGX 17,500 or $ 5 
3.       UGX 35,000 or $ 10 
4.       UGX 52,500 or $ 15 
5.       UGX 75,000 or $ 20 
6.       UGX 175,000 or $ 50 
7.       UGX 350,000 $ 100 and more (Bamwesigye et al., 2020) 

Collected data were subjected to both descriptive and statistical analysis using the Statistical Package 
for Social Science (SPSS). Chi-Square Tests were conducted. Also, referred to as the Pearson Chi-
square test, it is one of the utmost advantageous statistics for testing hypotheses when the variables 
are nominal. A regression could not be run on two categorical variables, we performed a logit model.  

Y=α+βX 
Where; 

Y represents WTP for forest existence, X represents variables; preference for forest non-use values, 
and α – Level of significance, and β – Beta coefficient 
 
Results and Discussion 
The sample size n=203 of which 133 were in the urban area and 70 participants in the rural areas. The 
minimum age of participants was 17 years, maximum 101, and the mean age being 32.75 years.  60% 
(122) of the respondents were males and 40% (8) of the respondents are females.  
A cross-tabulation between preference for the non-use forest value and willingness to pay for forest 
existence (Table 1) was conducted. It contains responses to: “Would you be willing to pay for forest 
existence and the preference for non-use value.  Hypothesis: WTP for forest existence value and 
sustainability depends on the preference for forest existence value and sustainability. 
The responses from participants illustrated that 17.1% very strongly prefer the no-use forest value, 
15.1% strongly prefer, and 18.1% (Table 1) and very willing to pay for this value. This means that up 
to 50.3% of the respondents preferred forest existence value or what we refer to herein as the non-use 
forest.  
The cross-tabulation showed that a total of 81.9% were willing to pay and prefer forest existence value 
and sustainability. The remaining 19.1% were 5% who preferred but unwilling to pay for forest 
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existence, and 4% to prefer but were neither willing nor unwilling to. The remaining about 10.1% did 
not prefer and were unwilling to pay for the forest existence (Table 1). 
The Pearson chi-square value (0.000) was less than 0.05, this implies that the null hypothesis was 
rejected. We concluded that willingness to pay for forest existence depends on the preference for 
forest existence value at the level of significance (α) = 5% (0.05). 
The stated preference results showed that 1% of the respondents were willing to pay less than 5$ for 
forest existence, 15% for 5$, 24% for 10$, 10% for 15$, 38% for 20$, 11.6% for 50$ and 0.5% for 
100$ and more. The mean WTP stood at 15$ and over 60% were willing to pay it to keep the forest in 
existence. Over 80% were also willing to pay at least 10$ and above (Bamwesigye et al 2020). 
 
Tab. 1: Preference for forest existence value and sustainability and willing to pay a fee per year for the 
forest existence value: Cross tabulation 

willing to pay a fee per year for the forest existence value   
Very willing Somewhat 

willing 
Neither willing 
nor Unwilling  

Somewhat 
Unwilling 

Very 
Unwilling 

Total 

Co
unt 

34 9 0 2 6 51 Very strongly 
Prefer 

%  17.1% 4.5% 0.0% 1.0% 3.0% 25.6% 
Co
unt 

30 15 1 0 1 47 
Strongly Prefer 

%  15.1% 7.5% 0.5% 0.0% 0.5% 23.6% 
Co
unt 

36 39 7 0 3 85 
Prefer 

%  18.1% 19.6% 3.5% 0.0% 1.5% 42.7% 
Co
unt 

4 7 1 2 0 14 
Don’t Prefer 

%  2.0% 3.5% 0.5% 1.0% 0.0% 7.0% 
Co
unt 

0 1 0 1 0 2 

 

Strongly don’t 
Prefer 

%  0.0% 0.5% 0.0% 0.5% 0.0% 1.0% 
 104 71 9 5 10 199 

Total 
%  

52.3% 35.7% 4.5% 2.5% 5.0% 100.0% 

 
Our findings agree with (Bishop, 1999, Christie et al., 2006, Ojea et al. 2016, Suzuki and Parker, 
2019) who equally analyzed the non-use forest services and benefits.   
Forest existence values are components of non-use value that arise the idea where some individuals 
are willing to pay to conserve forest biodiversity and ecosystems despite other economic and use-
value that forests offer. Forest existence values include biodiversity, scenery, recreation, community 
integrity, wildlife, spiritual health, aesthetic enjoyment, and intrinsic rights (Christie et al., 2006, Ojea et 
al. 2016, Suzuki and Parker, 2019). Our findings show that many people appreciate a wide range of 
non-use benefits and services that come from forests’ conservation.  
 
Conclusion 
The study hypothesized that the preference for forest non-use values influences people’s WTP for 
forest existence. Conferring to the chi-square results, the null hypothesis was rejected, and the study 
concluded that WTP for forest existence is influenced by the preference for forest non-use values of 
services and benefits. WTP for forest existence values and preference for forest non-use 
demonstrated that over 80% of the participants were willing to pay for forest existence. Altogether, 
over 90% of the respondents were willing to pay for the forest existence. 
The investigation concluded that many people in Uganda appreciate forest existence/non-use values. 
This is illustrated by their WTP to conserve forests with the preference for forest non-use. Future 
studies should use larger and regionally distributed sample size since the results of the topic of study 
are paramount for sensitive decision policy making regarding development. 
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Souhrn 
Studie předpokládala, že preference neužitné hodnoty lesů ovlivňuje ochotu lidí platit za existenci 
lesů. Na základě výsledků chí-kvadrát testu dospěla studie k závěru, že ochota platit za existenci lesa 
je ovlivněna preferencí lesních neužitných hodnot služeb a výhod. Ochota platit za hodnoty existence 
lesa a preference neužitné hodnoty lesa prokázaly, že více než 80% účastníků bylo ochotno platit za 
existenci lesa. Celkem bylo více než 90% respondentů ochotno zaplatit za existenci lesa. 
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Abstract 
Land-use structure reflects human needs during a certain historical period and provides an outline of 
the historical development of the landscape. Changes in land-use are frequent, sometimes have a 
significant impact and are often assessed. As an example, the land-use structure is used to monitor 
the development of agriculture, forestry or the spread of urban areas and sealed soil. The type of land-
use was selected as an indicator for tracking such land-use changes. A register of property relations 
has existed in the Czech Republic from the second half of the 19th century. Types of land-use were 
registered in addition to parameters such as plots, plot area and owners. Land-use changes were 
monitored after the historical milestones from 1840 up to 2020. Potential tourist interest was 
determined indirectly via the coefficient of Ecological Stability (KES) and the coefficient of Cultural 
Landscape Originality (KPKK).  
The Anenská Studánka cadastral area (4,52 km2) located in the Czech Republic was selected as a 
study site. This study site historically belonged to the Sudetenland and was heavily affected by events 
following the Second World War. The biggest change in land-use in the study site occurred following 
land consolidation in the 1990s. 
 
Key words: type of land-use, cadastre, historical property records, development of the rural 
landscape, Sudetenland 
 
Introduction 
Land is the most important and fundamental natural resource (Ziadat and Al-Bakri, 2006). Suitable 
and sustainable land management must be based on a proper understanding of the current land-use 
structure, analysis of land-use changes and assessment of economic and environmental benefits and 
risks (Wu et al., 2001). Land-use can be defined as the usage of landscape and soil by mankind, 
where individual types of land-use are characterized by the same or similar kind of management. 
In the Czech Republic, the development of land-use can be tracked via the types of land-use, which 
were recorded in historical and current property records and had primary a tax purpose. The type of 
land-use is an obligatory characteristic of the management of a plot (Bumba, 2007) but is often 
disregarded. Currently registered types of land-use are arable lands, hop fields, vineyards, gardens, 
orchards, permanent grasslands, woodlands, bodies of water, built-up areas, and other areas (Bumba, 
2007). The main goal of this article is to evaluate and identify land-use structure and land-use changes 
over time. 
Land-use changes have a major impact on the supply of goods and services (Lautenbach et al., 
2011). Many events occurred in the Czech Republic during the past 180 years, many of which had a 
mainly negative impact (e.g.: agricultural intensification, urbanization, gentrification, homogenization, 
land abandonment etc.). The Industrial and Agricultural Revolution came to an end during the second 
half of the 19th century, which meant the establishment of industry and transport, beginning 
of urbanization and the transfer from extensive farming systems to intensive systems. The area of 
arable land in Bohemia was above average to high when compared to the European mean (Jeleček, 
1985). Land-use structure was also influenced by the Patent of Abolition of Tributary and Forced 
Labour and the patent of Free Divisibility of Plots and the first attempts of land consolidation occurred 
in relation to the latter (Bumba, 2007). After the First World War the Abolition of Nobility and Titles, 
which was followed by the First Land Reform, which was intended to confiscate and redistribute the 
property of a noble class, had the biggest impact on the land-use structure (Ulrich, 2016). The New 
Land Reform took place immediately after the Second World War and all land over 50 ha and land that 
was not used by its owner was confiscated. Also, the land of Sudeten Germans and Hungarians and 
traitors and enemies of the Czech and Slovak people was confiscated and redistributed. The period 
between 1949-1989 was typified by socialist mass production. The soil blocks were enlarged in size 
to, tens and even hundreds of hectares and collective farms were established and built (Bumba, 
2007). Furthermore, right of use had precedence over property rights. The Velvet Revolution sparked 
the hope of a return to a more sustainable agriculture and a better environment, but practically not 
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much has happened since then and any changes take place very slowly. Following the Velvet 
Revolution, there is only one major tool – Land Consolidation, which can change the adverse condition 
of the landscape, but its application is slow and costly. 
Land-use structure is a specific prerequisite for recreational use (Ottitsch, 1996; Hahn et al., 2017). An 
agricultural/rural landscape has high potential to provide a cultural ecosystem service (e.g.: education, 
traditional knowledge, recreation, tourism etc.) (Ottisch, 1996; Plieninger et al. 2014; Hanaček 
and Rodríguez-Labajos, 2018; Ayhan et al. 2020) if maintained in a traditional or environmental-
friendly (sustainable) manner. The natural environment has a positive effect on the human psyche. 
Berman et al. (2008) state that nature has an important effect on improving human cognitive function 
and people relax more in the natural environment than in an urban environment. The aesthetic value 
is one of the most important values that people associate with the landscape and vitally contributes 
to human well-being (Schirpke et al., 2019). Aesthetic perception is subjective, influenced by personal 
experience and values, so it is difficult to standardize the aesthetic value (Lothian, 1999; Hanaček and 
Rodríguez-Labajos, 2018). Schirpke et al. (2019) and Hahn et al. (2017) also state that aesthetic value 
is influenced by land accessibility, landscape changes and the structural heterogeneity of the 
landscape. 
Potential tourist interest in the past and the present state was determined indirectly via the coefficient 
of Ecological Stability (KES) by Míchal (1985) and the coefficient of Cultural Landscape Originality 
(KPKK) by Žigrai (2001). The coefficients were chosen on the basis that they express 
the stability/instability of the landscape and potentially also the aesthetic value of the landscape. 
 
Study site 
The Anenská Studánka municipality is located in the Lanškroun District of the Pardubice Region 
(Czech Republic) (Fig. 1). This municipality consists of two cadastral areas: Anenská Studánka 
(4.52 km2) and Helvíkov (3.39 km2), but only Anenská Studánka was examined. The Anenská 
Studánka cadastral area is located at the edge of Hřebečovský ridge, which is a long cuesta. The 
average altitude is between 500-550 m a.s.l. Soil in the cadastral area is characteristic by its low 
fertility (cambisols) and most of the land is only suitable for extensive grazing or forest management. 
The average annual temperature ranges from 5 to 7°C and the average annual rainfall is between 
700-800 mm. The prevailing wind is in the westerly direction. The municipality has a population of 175 
(Ulrich, 2016). 

 
Fig. 1: Localization of the Anenská Studánka cadastral area 

 
The Anenská Studánka municipality has a long history and was first mentioned in 1292. Significant 
cultural monuments at the study site are: Church of St Lawrence, Chapel of Our Lady of Perpetual 
Help and the House by the Spring. The study site was part of the German-language region called 
"Schönhengstgau.” From the 13th century until the Expulsion of the Germans, most of the residents 
were Sudeten Germans. After the Second World War around 90% of the population of Anenská 
Studánka was expelled, many people were murdered and even more committed suicide (Novák, 
2011). The relationship between humans and the land was heavily damaged as a result of this 
continuity being broken. Historical structures in the landscape referring to the past are slowly fading 
away.  
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Data and methods 
Data about historical land-use was obtained from the archives of the Cadastral Office in Ústí nad 
Orlicí. The type of land-use had to be obtained for each plot because there were no summaries for the 
Anenská Studánka cadastral area available. More types of land-use were registered in historical 
property records (especially the Stable Cadastre), but for comparison with the current state these were 
reclassified into the most related currently registered land-use types (e.g.: meadow and pasture → 
permanent grassland etc.). Data was obtained from following historical property records: Stable 
Cadastre – parcel protocol (1839-1950), Land Register, Uniform Land Registry – parcel protocol 
(1964-1993) and the current Cadastre of Real Estate (1993-to the present). 
The coefficient of Ecological Stability (KES) was calculated using the equation (1.1) determined 
by Míchal (1985), where S is relatively stable land (woodland, permanent grassland, orchards, 
gardens, vineyards and water surface) and L is relatively unstable land (arable land, built-up area, hop 
field and other areas). The lower the ratio, the more disrupted the landscape. 
 
KES = S/L                (1.1) 
The coefficient of Cultural Landscape Originality (KPKK) was calculated using the equation (1.2) 
determined by Žigrai (2001), where Wa is woodland, PGa is permanent grassland and AL is arable 
land. The greater the ratio over 1, the more stable the landscape. 
 
KPKK = (Wa + PGa)/AL                   (1.2) 
 
Results 
Summaries of obtained data for each land-use type in each year are given in Fig. 2 and a table with 
changes to land-use year-on-year expressed as a percentage was executed and is portrayed 
available in Fig. 3. For better insight, Fig. 4 gives two maps, one from 1840 and the second from 2020. 
These give a spatial representation of the land-use structure. Comparison of there maps gives a clear 
picture of the loss of landscape heterogeneity. 

 
Fig. 2: Representation of individual land-use types in the study site over time 

 

 1840-1900 
[%] 

1900-1930 
[%] 

1930-1970 
[%] 

1970-2001 
[%] 

2001-2020 
[%] 

arable land +0.75 -0.81 -16.33 -43.60 +0.46 
gardens +118.79 +3.65 +63.58 +6.56 +0.33 
orchards 0.00 0.00 -2.22 -4.59 -19.59 
permanent grassland +14.80 -0.79 -0.34 +112.39 -0.95 
bodies of water 0.00 0.00 +240.22 -1.03 +70.93 
built-up area +4.91 +5.88 +5.28 +6.28 +2.17 
other areas +7.43 -31.33 +75.01 +2.25 +2.51 
woodland -7.67 +4.22 +12.78 +1.50 +0.03 

Fig. 3: Changes in land-use between time periods 
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In 1840 arable land covered the largest area of the study site (44.87%), followed by woodland 
(38.17%), permanent grassland (12.18%) and other areas (3.23%). Less than one per cent of the 
study site was covered by orchards (0.54%), gardens (0.51%), built-up areas (0.48%) and bodies of 
water (0.03%). 
In 1900 arable land covered the largest area of the study site (45.17%), followed by woodland 
(35.22%), permanent grassland (13.97%), other areas (3.47%) and gardens (1.11%). Less than one 
per cent of the study site was covered by orchards (0.54%), built-up areas (0.50%) and bodies of 
water (0.03%). Land-use changes at the end of the 19th century do not show any significant impact 
from the Agricultural or Industrial Revolution. There was actually an increase in the area of permanent 
grassland (+14.80%). This can be explained by the fact soil was not very fertile and some areas at the 
study site was poorly accessible. The study site was also not very perspective for intensive agricultural 
production.  
In 1930 arable land covered the largest area of the study site (44.81%), followed by woodland 
(36.71%), permanent grassland (13.86%), other areas (2.38%) and gardens (1.15%). Less than one 
per cent of the study site was occupied by orchards (0.54 %), built-up areas (0.53%) and bodies of 
water (0.03%). Only minor changes to land-use have occurred. 

 
Fig. 4: Spatial representation of land-use in 1839 and 2020 

 
In the 1970 woodland covered the largest area of the study site (41.43%), followed by arable land 
(37.51%), permanent grassland (13.52%), other areas (4.17%) and gardens (1.88%). Less than one 
per cent of the study site was covered by built-up areas (0.56%), orchards (0.52%) and bodies of 
water (0.11%). Practically the entire village was depopulated due to the Expulsion of the Germans 
after the Second World War. The property of the expelled Germans was redistributed to settlers from 
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the interior of Bohemia. This had very little impact on the structure of land-use. A collective farm was 
established here in 1949-1950. Immediately after its establishment, land in the cadastral area was 
consolidated and homogenized, but a lot of the land at this site was not consolidated, due to 
inaccessible terrain and a high inclination which was not suitable for agricultural mechanization. Some 
of the arable land (-16.33%) was converted to woodland (+12.78%) and other areas (+75.01%). 
In 2001 woodland covered the largest area of the study site (42.04%), followed by permanent 
grassland (29.35%), arable land (21.15%), other areas (4.17%) and gardens (2.00%). Less than one 
per cent of the study site was covered by built-up areas (0.59%), orchards (0.50%) and bodies of 
water (0.11%). In the 1990s a massive land-use change took place due to implementation of Complex 
Land Consolidation. Nearly half of the arable land (-43.60%) was converted to permanent grassland 
(+112.39%). Most likely due to low soil fertility, low yield and soil protection against water erosion. 
In 2020, woodland covered the largest area of the study site (42.08%), followed by permanent 
grassland (29.09%), arable land (21.26%), other areas (4.37 %) and gardens (2.01%). Less than one 
per cent of the study site was covered by built-up areas (0.61%), orchards (0.40%) and bodies of 
water (0.19%). Only minor changes to land-use have occurred. 
 
The KES and the KPKK coefficients were relatively constant until 1970. A major change occurred in the 
1990s where Complex Land Consolidation took place and nearly half of the arable land was converted 
to permanent grassland. This change increased both KES and KPKK (Fig. 5). From 1840 to 2020 the KES 
ratio was > 1.00 and < 3.00, which means that the landscape was quite balanced and technical 
structures were in equilibrium with natural elements (Míchal, 1985). KPKK more than tripled and 
landscape stability increased. 

 
Fig. 5: Changes of KES and KPKK 

 
Discussion 
In order to accomplish an analysis of tourist potential based on land-use structure, a comprehensive 
survey of methods was conducted, but no simple and accessible method was found. KES and KPKK 
coefficients were chosen to express the stability/instability and potentially the aesthetic value of the 
landscape. Although there was a great increase in values, the results cannot be considered 
completely reliable. Resulting values are based on simplified inputs, which do not take landscape 
heterogeneity into consideration. Hahn et al. (2007) and Schirpke et al. (2019) consider landscape 
heterogeneity an important factor, which correlates with the aesthetic and recreational values of the 
landscape (Hahn et al., 2017). This means that it would be appropriate to propose a new coefficient, 
which takes into account the spatial heterogeneity of land-use. 
The fact that the types of land-use registered in property relations records do not always correspond to 
the actual situation in the field results in major uncertainty. This situation is very common and, in some 
cases, up to half of the plots in the cadastral area have the incorrect land-use type assigned.  
 
Conclusion 
This article provides a complex analysis of land-use structure and land-use changes in the Anenská 
Studánka cadastral area from 1840 to 2020 and endeavours to estimate tourist potential based on the 
land-use structure. In the history of the Czech Republic, land-use changes were frequent and are 
strongly associated with changes to the government regime and directly reflects the demands of 
society. At the study site, the greatest change in land-use structure occurred in the 1990s following 
implementing of Complex Land Consolidation when nearly half of the arable land was converted to 
permanent grassland. The loss of landscape heterogeneity is clear when comparing maps from 1840 
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and 2020. Homogenization of land-use structure is considered to have a strong negative impact on the 
performance of ecosystem functions (Lautenbach et al., 2011) and has a strong influence on tourist 
potential (Ayhan, 2020). The KES and KPKK coefficients showed an increase over the years because 
they are based on an area of relatively stable ecosystems (types of land-use). Even though 
the coefficients showed an increase in the overall stability of landscape, the results cannot 
be considered fully reliable, because the loss of the landscape heterogeneity was not taken into an 
account. The results have shown that retroactive evaluating of landscape stability/instability cannot be 
based simply on quantitative summaries of the types of land-use but must also take into consideration 
spatial configuration and distribution of plots (heterogeneity).  
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Souhrn 
Cílem studie bylo analyzovat využití území a jeho změny v letech 1840 až 2020 pro katastrální území 
Anenská Studánka a určit turistický potenciál založený právě na struktuře využití území. Aktuální 
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a historické využití území bylo zhotoveno na základě druhů využití pozemků. Historická i současná 
data o využití území byla čerpána z archivu katastrálního úřadu Ústí nad Orlicí. Jmenovitě se jednalo 
o stabilní katastr (parcelní protokol), jednotnou evidenci půdy (soupis parcel), evidenci nemovitostí 
(soupis parcel) a současný katastr nemovitostí. Turistický potenciál byl hodnocen nepřímo skrze 
koeficient ekologické stability (KES) dle Míchala (1985) a koeficient původnosti kulturní krajiny (KPKK) 
dle Žigraje (2001).  
Lze říct, že socialistická intenzifikace zemědělství zapříčinila ztrátu krajinné mozaiky, ale největší 
změny ve využití území způsobila až komplexní pozemkové úprava, které proběhla v 90. letech 20. 
století, kdy skoro 50 % orné půdy bylo zatravněno. Hodnoty KES a KPKK byly relativně konstantní až do 
roku 1970, největší změna ale nastala po komplexní pozemkové úpravě. Od roku 1840 až do roku 
2020 se KES pohyboval v rozmezí >1,0 až <3,0 což znamená, že území bylo vyvážené. KPKK se více 
než ztrojnásobil z hodnoty 1,1 na hodnotu 3,4, což znamená, že se stabilita krajiny výrazně zlepšila. 
Výsledky ale nelze považovat za plně důvěryhodné, protože nezohledňují ztrátu krajinné mozaiky, 
kterou Hahn a kol., 2007 a Schirpke a kol., 2019 považují za významnou a mající vliv na estetické 
vnímání a turistický potenciál krajiny. Výsledky ukazují, že zpětné hodnocení krajiny nemůže být 
založeno pouze na souhrnech druhů využití pozemků, ale musí být zohledněno i prostorové 
rozmístění pozemků. 
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Abstract 
This article presents preliminary results of the project on monitoring of landscape changes of the 
large-scale protected areas in the Czechia. Here, we focused on increasing human impact in the 
areas, especially on urban and recreational structures. We prepared data describing development of 
landscape from 1950s till recent. Topographic maps and aerial images were used for fine-scale (0,2 
ha) mapping of urban and recreational structures.  
Based on the data we classified protected areas (PA) according to the human impact and analysed 
landscape fragmentation. For the classification we used K-means clustering in SPSS (IBM) and for 
fragmentation Effective Mesh Size approach. 
Results show a significant increase of anthropogenic structures in the PA. PA in the central parts of 
the Czech Republic had larger growth of urban areas, on the other hand total extent of recreational 
areas increased more in the mountainous PA along the border. Subsequently, the landscape 
fragmentation increased during the monitored period as well. Our results can be useful source for 
management planning of the PA to preserve their values. In next steps an analysis with more detailed 
data e.g. intensity of use hiking trails could explore further relationships between human pressure and 
wildlife. 
 
Key words: Landscape monitoring, Anthropogenic structures, Landscape fragmentation, National 
parks, Protected landscape areas 
 
Introduction 
Anthropogenic pressure affects significantly natural systems, it causes intensification of land-use, 
landscape fragmentation, habitat loss, and subsequently a decrease of biodiversity (Ceausu et al. 
2015). PA are established for minimizing this negative influence (Pouzols et al. 2014). The joint project 
of VÚKOZ with funding from Ministry of the Environment of the Czech Republic “Landscape 
monitoring of PA” is a long-term project lasting from 2018 to 2022. The project aims to analyse 
development of the landscape in all large-scale PA (protected landscapes areas and national parks) 
and in selected NATURA 2000 sites. Here, we focused on anthropogenic pressure on landscape in 
selected areas, which we have analysed so far. 
More specifically, we were interested in question whether level and type of anthropogenic pressure in 
PA is similar or different, how they are affected and if it is possible to classify areas according to 
anthropogenic pressure. We analysed built-up areas, recreational areas and infrastructure, extent of 
road network and landscape fragmentation. 
 
Materials and methods 
Within the project we prepared spatial data on land cover, urban areas, recreational areas and 
infrastructure and road data for four temporal horizons (1950s, 1990s, 2004, 2016). Data were derived 
from topographic maps and aerial images. For analysing anthropogenic pressure, urban and 
recreational structures were defined as follows:  

• urban areas were defined as built-up areas and eventually gardens and estates surrounding 
the building, areas larger than 0.2 ha were mapped; 

• recreational areas were defined as playgrounds, golf courses, beaches, shooting ranges, ski 
slopes, camps, tracks for motocross and cyclocross, areas larger than 0.2 ha were mapped; 

• recreational infrastructure was mapped as lines of ski lifts and cable cars. 
In this study we worked with fourteen large-scale PA – protected landscape areas (PLA) and national 
parks (NP): Beskydy PLA, Český kras PLA, České Švýcarsko NP, Jeseníky PLA, Jizerské hory PLA, 
Krkonošský NP (including buffer zone) (KRNAP), Labské Pískovce PLA, Litovelské Pomoraví PLA, 
Lužické hory PLA, Moravský kras PLA, Podyjí NP (including buffer zone), Šumava NP and PLA 
(together), Žďárské vrchy PLA and Železné hory PLA. 
Then, we analysed share of urban areas and recreational areas and length of recreational 
infrastructure within the areas and demonstrated different development and rate of anthropogenic 
pressure among analysed areas. We used cluster analyses (K-means clustering in SPSS) and set 
groups of PA with similar characteristics. 
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Fig. 1: Development of urban and recreational structures in Železné hory PLA 

 
Most of anthropogenic structures mentioned above brings pressure and can become potential 
migration barriers obstructing the movement of endangered species. Therefore, we analysed the level 
of landscape fragmentation by using the Effective Mesh Size (EMS) tool (Jaeger 2000) based on 
intersection of fragmentation geometry and regular squared network (500x500m). The EMS is based 
on the probability that two points chosen randomly within a region are connected. It means that the 
higher the EMS value is, the smaller the level of landscape fragmentation is (and vice versa). In our 
case, EMS was classified into 5 classes: very high – high – medium – low – very low level of 
landscape fragmentation. 
The fragmentation geometry consists of built-up areas, roads, tracks, recreational areas and 
infrastructure. The level of landscape fragmentation was computed for all temporal horizons and finally 
mutually compared. 
 
Results 
Preliminary results suggest that anthropogenic structures increased significantly: during the whole 
period urban areas in analysed areas increased more than 1.5 times (from 155.7 to 239.2 km2 on area 
of all analysed PA 6492 km2). Recreational areas and infrastructure created only small part of areas 
but increased massively: recreational infrastructures show enormous increase from 9.2 km in 1950 to 
262.6 km in 2016, i.e. 28-fold increase. The total extent of the recreational areas was in 2016 even 
more than 49 times larger than in 1950s (from 0.3 to 16.5 km2) (recreation were not analysed in Český 
kras and Litovelské Pomoraví). See Tab. 1, an example from KRNAP with the huge increase of 
anthropogenic pressure. 
 
Tab. 1: An example of enormous growth of anthropogenic structures in protected areas: A case of 
Krkonošský National Park including buffer zone (550 km2). 
Year Urban areas (km2) Recreational areas (km2) Recreational infrastructure 

(km) 
1950 18.26 0.08 7.64 

1990 19.98 3.35 60.76 

2004 22.93 4.56 86.43 

2016 23.91 5.79 116.34 
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For better understanding of spatial development of anthropogenic structures within PA, we classified 
the fourteen areas, which we have done so far, in perspective of development of urban areas and 
recreational structures. Classification of urban development in PA showed: 1, two areas with the small 
share of urban areas during the period (Šumava PLA and NP, České Švýcarsko NP). 2, Beskydy PLA, 
Jeseníky PLA and KRNAP had medium rate of increase and 3, the rest of the areas were clustered 
with the highest rate of urban areas growth (see Fig. 1, example of Železné hory PLA with one of the 
largest growths). 
 

 
Fig. 2: Development of urban and recreational structures in KRNAP 

 
Fig. 3: Level of landscape fragmentation (2016) in Krkonošský NP (KRNAP) caused by built-up areas, 

roads, tracks, cable cars, slopes and recreational areas. 
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Fig. 4: Level of landscape fragmentation (2016) in Moravský kras PLA caused by built-up areas, 

roads, tracks and recreational areas 
 
Analysis of recreational structures revealed similar pattern. KRNAP (Fig. 2) represents its own 
category with the highest share and development of recreational areas and infrastructure. Medium 
growth was recorded within a group of mountainous PA: Beskydy PLA, Jeseníky PLA, Jizerské hory 
PLA and Lužické hory PLA and concerning the infrastructure this group is created by same areas 
without Lužické hory PLA. Other PLAs and NPs are in the group of less-affected areas. 
Moreover, anthropogenic areas and infrastructure are limiting landscape connectivity for some 
species. Therefore, we computed level of fragmentation based on urban areas, road network and 
recreational areas in each PA. 
Main results for all PA show that environmental factors (especially topography) are crucial for level of 
landscape fragmentation. Topography of PA (mountains, highland, lowland, deep valleys etc.) 
determines road network density and subsequently level of landscape fragmentation (e.g. KRNAP, 
Šumava NP, Jizerské hory PLA). Despite the topography effect, the landscape fragmentation by urban 
areas is increasing in all assessed PA in accordance with urban areas development. Furthermore, 
urban areas development brings more pressure on the development of road network and recreational 
areas (e.g. in Moravský kras PLA, Český kras PLA, Podyjí NP, etc.). 
We selected KRNAP and Moravský kras PLA as two examples with different topography but under the 
intensive pressure of recreation and development of anthropogenic structures. In KRNAP low values 
of EMS (1.5 and 4.5 km2 respectively) cause very high and high level of landscape fragmentation. On 
the other hand, we identified two un-fragmented areas the value of EMS 30 km2 and 18 km2 
respectively (Fig. 3). These are located on the mountain ridge with a high level of protection but few 
anthropogenic structures (particularly ski lift Sedmidolí and Sněžka cable car) or unconsolidated tracks 
occur here. Such tracks are used as hiking trails not only in KRNAP. This is essential problem in PA. 
Really un-fragmented areas are very small (a few km2) and it may not be sufficient for protected 
species with high territorial requirements.  
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At the first sight, Moravský kras PLA compared to KRNAP is less fragmented but EMS reach only 2.6 
km2 (Fig. 4). Very low of landscape fragmentation is located between Rudice and Vilémovice, 
nevertheless, this area is intensively used arable land. Finally, in KRNAP and Moravský kras PLA, we 
observed increasing level of landscape fragmentation in all temporal horizons. Fig. 5 shows 
comparison between level of landscape fragmentation in 2016 (on the x-axis) and mean of EMS (on 
the y-axis) in other horizons. Small and gradual decrease in very high and high level was caused by 
increasing built-up areas in all temporal horizons. Bigger changes were affected by varying 
(un)consolidated tracks density in relation to forestry (1950s and 1990 in KRNAP) or land 
consolidation (very low level in Moravský kras between 1950s and 1990). The most significant 
increase of EMS value was caused by changing unconsolidated tracks to pathways. Because of data 
availability, we did not include unconsolidated tracks or hiking trails in analysis of the landscape 
fragmentation. 
 

 
Fig. 5: Development of landscape fragmentation according to year 2016 in KRNAP (left) and in 

Moravský kras PLA (right) 
 
Discussion 
Results show patterns in urban and recreational areas development. The small increase of 
anthropogenic structures was recorded in the Šumava NP and PLA and the České Švýcarsko NP, 
likely due to location on the border with decline of settlements in 1950s and subsequently higher level 
of protection (NP). Furthermore, these areas are densely forested. On the other hand, non-
mountainous PA in lower and medium altitude and often in inland of Czechia with continuous spatial 
and social development recorded higher rate of urban areas growth and share. 
Regarding recreation, we can see that mountainous PA show generally higher share of recreational 
structures. Enormous rate of growth and the highest share was recorded in KRNAP. Despite the NP 
level of protection, KRNAP has been traditionally and continuously used for residential and 
recreational activities. As the highest mountains in Czechia, KRNAP is very attractive for people in 
summer as well as in winter. The group of other mountainous PA - Beskydy PLA, Jeseníky PLA and 
Jizerské hory PLA - recorded medium increase of recreational structures. They have dense network of 
cross-country skiing tracks in winter and hiking trails in summer. Other non-mountainous areas were 
classified into the group with lower development and were less affected by recreational areas growth. 
 
Conclusion 
Generally, we can see enormous increase of anthropogenic structures within all assessed PA, but with 
significant geographical differentiation. Regardless the level of protection (NP, PLA), the attraction for 
recreation works as the most important driver of recent dynamics of human pressure. Our comparison 
wants to attract the attention especially to the most affected areas such as KRNAP and to bring 
relevant data for broad discussion about management measures needed in PA. For further research, 
we would like to analyse quality of less fragmented habitats and secondary effects of landscape 
fragmentation that we did not analyse – ski lifts lighting, noise pollution and intensity of use of the 
hiking trails and paths. 
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Souhrn 
Tento příspěvek vznikl z dosavadních výsledků projektu „Monitoring krajiny“, který má za cíl za 
podpory Ministerstva životního prostředí analyzovat velkoplošná zvláště chráněná území Česka. Pro 
tento článek je důležité pořizování dat o zástavbě a rekreaci. Všechna data získávaná v rámci projektu 
zachycují vývoj od 50. let do současnosti ve čtyřech časových horizontech (50. léta, 90. léta, 2004 a 
2016). Na základě topografických a ortofoto map jsou vytvořeny datové vrstvy zástavby a rekreační 
ploch a prvků s velikostí nad 0,2 ha. 
Již z porovnání časových horizontů je zřejmý vysoký nárůst všech těchto antropogenních struktur. 
Zastavěné plochy narostly více než 1,5x a u rekreace je to mnohonásobně více. Data vstupovala do 
klastrové analýzy, ze které vznikly skupiny území s charakteristickým vývojem. Vyšší nárůst zástavby 
lze pozorovat u vnitrozemských chráněných území, pravděpodobně díky kontinuálnímu vývoji. 
V horských příhraničních oblastech je pak zřejmý vyšší nárůst rekreačních struktur. Výjimkou je 
Šumava, která společně s Českým Švýcarskem vykazuje nižší nárůsty ploch rekreace i zástavby. 
Krkonošský národní park se oproti tomu vyznačuje co do rekreace nárůsty nejvyššími. Na základě dat 
antropogenní infrastruktury byla hodnocena také míra fragmentace krajiny, která vlivem rozvoje 
zastavěných a rekreačních ploch většinou narůstá a vlivem uzavírání silnic pro motorová vozidla 
naopak jinde klesá (např. CHKO Moravský kras, NP České Švýcarsko). Do budoucna by bylo 
podnětné pracovat s detailnějšími daty popisujícími kvalitu nefragmentovaných habitatů či s daty o 
návštěvnosti jednotlivých turistických tras. Věříme, že tento článek a výstupy z projektu mohou být 
vhodným podkladem pro plánování péče v dotčených chráněných územích. 
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Abstract  
Generally, agricultural landscapes present landscapes of long-term deficiency of landscape structures 
useful for recreational purposes. A lot of management requirements are put on these landscapes, 
except of farming land especially woody vegetation structures are claimed many landscape activities. 
Wide agricultural landscapes where only a small number of woody vegetation structures are situated 
provide only a short attractivity for recreation. Within this consequences, elements of terrestrial system 
of ecological stability can serve not only as a biodiversity supporting landscape components but also 
as the objects of landscape recreational attractivity rising. Except of passive recreational attractivity 
which is given by the uniquity of woody landscape structures situated in agricultural countryside also 
the active ones are in the focus of landscape planners and local decision makers at present. The 
article presents practical example of local biocentre Radosov located in cadastral area Veseli and 
Moravou and the process of its designing as the biodiversity defining landscape component with 
additional recreational usage. 
 
Key words: Biodiversity, Recreation, Local biocentre Radosov 
 
Introduction 
Article presents example of solution of typical conflict of interest within the Czech landscape, 
recreation versus nature protection. Moreover, an example described in the article is specific by 
institutional protection of the area of interest (local bio-centrum of terrestrial system of ecological 
stability - TSES) on one site and the declared demand of recreational usage (urban plan of Veselí nad 
Miravou city) on the second one. A lot of authors dedicated their works to mentioned conflict from 
different points of view. The basis of applied landscape ecology put Forman and Godron in 1993. In 
the Czech environment for example the work of Mareček (2005) can be used for landscape woody 
vegetation structures characterization and Vyskot (2003) classification can serve for their functions 
defining. There are also a lot of works focused on the TSES. For this article especially those of them 
are important which work with definitions of ecological stability and frame of landscape ecological 
stability. Within these consequences, for example the work by Culek (1996, 2017) could be 
mentioned. Some authors put their interest on some typical landscape structures. For example, 
speaking about old orchards the works by Deutscher (Deutscher 2015, Deutscher a Klíma 2018) are 
convenient to be noticed. Author of this article carried out research focused on the bank vegetation 
(Škrdla a Kupec 2011) and green wedges (Drábková a Kupec, 2017). Landscape recreation, 
presently, is one of the most popular topics to be published. By the authors of this article for example 
works by Schneider (e. g. Schneider et al., 2008, 2009) were used as the basis for presented study. 
 
Material and methods 
The area of interest of presented study is located in the south part of South Moravian Region in the 
cadastral area of Veselí nad Moravou. Locality is situated in the southeast part of the cadastral area 
on the small hill (246 m a.s.l.) called Radošov. Its area is approximately 10 000 m2 (see maps in 
Figures 1 and 2) and as was mentioned above its primary purposes are recreation (urban plan of 
Veselí nad Moravou) and ecological stabilization (local bio-centrum). Locality is characterized by the 
1st vegetational altitude zone vegetation formations historically however is covered by waste locust 
(Robinia pseudoacacia) forest stand. What is also important for the study solution, the area was used 
as the historical farm fully equipped for all kind of agriculture. At present, the locality is a property of 
Veslí nad Moravou municipality.  
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Fig. 1 (left): Location of the area of interest (red point locates the area) 
Fig. 2 (right): Border of the area of interest (red line shows the border) 

 
Methodologically, the first step of the study was oriented to the understanding and following formal 
description of the locality in the levels of site typology, description of vegetation (divided between tree 
and brush vegetation) and finally the description of technical equipment of the locality. All these 
investigations were carried out in 2018 and 2019 years by the field works. In simply way said, the 
locality was segmented into certain homogenous pars which were analyzed by classical methods of 
dendrometry then. The technical equipment was mapped simultaneously during the vegetation 
surveys. 
The second step of the study was focused on the definition, evaluation and final decision of the 
options of above-mentioned conflict of interest solution. It was done by the definition of adequate 
options of solution and their mutual comparison. 
The third part of the study which is not presented in this article was related with designing the selected 
option of the solution into the implementation project. 
 
Results 
The analytic part of the study provided following results. The density of bushes on the locality is over 
30% mostly over 50%, segments with density over 90% are not excepted (see Figure 3). 

 
Fig. 3: Density of bushes layer 

 
Figure 4 shows final segmentation of the locality for the tree layer assessment.  
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1. Water well 
2. Wild animals’ shelter 
3. Iron ring 
4. Fireplace 
5. Toilets 
6. Seating shelter 
7. Informational board 
8. Watchtower 
9. Bicycles stand 

 
Fig. 4: Final segmentation of the locality for the tree layer assessment 

 
After tree layer assessment it could be claimed that locust (Robinia pseudoacacia) dominates in 97%. 
In small numbers also walnut trees (Juglans regia), lime trees (Tilia cordata) and poplars (Populus 
alba, Polpulus tremula) are presented. 
Finally Figure 5 presents results of the current equipment survey.  

 
Fig. 5: Current recreational equipment on the locality 

 
As the second step of the study conducting three options of locality solutions were proposed with 
expected convenience to the above-mentioned demands: 

1. Recreational option – means support of recreation purpose of the locality with a strong 
intervention to the current vegetation and significant support of recreational equipment 

2. Combined option – middle intervention to the vegetation with adequate support of mild ways of 
recreation 

3. Biodiversity conserving option – minimalistic interventions to the vegetation and reduced 
recreational usage 
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According to the demand given to the locality finally the second option was selected as optimal. Next 
chapter (Discussion) briefly describes the process of the optimization the selection. 
 
Discussion 
When optimization of given options was processed the focus was put on maintaining both the 
demanded purposes of the locality. The first option promised recreational comfort of visitors with 
reduced stability of the vegetation community of the locality. Of course, this approach was not 
convenient to local nature protection authorities including the municipal one. The third option 
supported just nature protection but discomfort for recreation bordering with safety risks (e.g. falling 
down the branches, declining of senescent trees and so on). That is why just option number two was 
selected as optimal. It is necessary to be said that generally the decision-making process is not so 
easy as in case of described locality.  
 
Conclusion 
Conflict of interest in case of declared ecological-stabilization and recreational functions put in one 
place in landscape could be claimed as one of the most general one in landscape engineering at 
present. However, these two purposes of landscape structures seem to be in opposition, it is a role of 
landscape engineer to be able to harmonize them. In case of locality Radošov finally the optimal 
solution of mentioned conflict was defined as the combination of middle intervention to the vegetation 
with adequate support of mild ways of recreation. It is obvious, that decision like that must be based 
on detailed field surveys in combination with communication with local authorities as well as with valid 
planning documents. 
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Souhrn 
Článek se zabývá řešením střetu rekreace a obecné ochrany přírody na příkladě lokálního biocentra 
tvořeném prvkem dřevinné vegetace v lokalitě Radošov v k. ú. Veselí nad Moravou. Lokalita je 
součástí lokálního biocentra, současně zde obec prostřednictvím územního plánu realizuje záměry 
rekreačního využití. Zásadní funkce v krajině, které by měl tento prvek dřevinné vegetace tak 
splňovat, jsou funkce ekologicko-stabilizační a sociálně-rekreační.  
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Východiskem studie prezentované v článku je vlastní šetření vegetace na lokalitě rozdělené do šetření 
stromového a keřového inventáře lokality a inventarizace stávajícího rekreačního inventáře. Na 
základě tohoto šetření a na základě požadavků obce Veselí nad Moravou jsou pak definovány tře 
varianty řešení lokality od varianty nejvíce „rekreační“ po variantu nejvíce „ochranářskou“. Je popsán 
algoritmus výběru optimální varianty, a to sice varianty „střední“, která nabízí rekreační využití lokality 
v přijatelné míře a současně relativně vyvážený zásah ve vegetaci.  
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Abstract  
The selection and arrangement of the areas with purpose and tourist potential implies, without a 
doubt, the need to evaluate the area from the point of view of the existing risks. In this regard, system 
administrators and public authorities developed prevention, preparedness and incident response 
plans, to which are added the measures to return to the initial situation.The paper represents a critical 
analysis of the emergency system, based on the legal system and the institutional and logistical 
support that serve the tourist activities in Romania.The study presents a method for identifying risks, 
based on the results obtained by using geographical information systems (GIS). The overlap of the 
analysis layers, for example: the terrain relief, the communication and transport infrastructures and the 
situation plans, will inevitably generate the vulnerabilities of the tourism system, from the point of view 
of its exposure to the emergency situations. In recreational and touristic use of the area, relevant 
aspects will be considered regarding: accessibility of emergency medical services in the region, the 
possibility of evacuating the tourists, distances up to the nearest hospital or fire fighting unit. The 
research has made obvious the need for integration regarding all components of the emergency 
system, given the fact that touristic regions require a higher necessity for protection. 

 
Key words: Emegency sistem, tourist activities, coherence 
 
Introduction 
This present study investigates how the system of management dealing with the emergency situations 
reacts to various incidents taking place in touristic areas of Romania. The fundamental premise of the 
paper claims that, when dealig with the process of emergency situation management, no special 
means and instruments of control are employed in touristic areas of Romania. The aproach aims at 
underlining the particularities of touristic activities and identifying the associated risks by making use of 
the GIS, in relation with the administrative framework of Romania and the task forces capacities of 
reaction when facig the aforementioned risks. 
The necessity and oportunity of employing the GIS in the management of emergency situations is not 
a novelty. Some specialists consider it imperious to have knowledge of the basic principles of GIS 
prior to any elaboration of solution plans for emergency situations (Alexander, 2002; Milenković & 
Kekić, 2016). Nevertheless, so much more regarding the touristic areas, the geographic information 
systems will fully prove to be useful when dealing with the four definig stages of managing the 
emergencies, these being as follows: 

- mitigation: based on the number of touristic areas, the accomodation capacities and the 
maximum number of tourist to be absorbed, the public utilities systems, and the critical elements of 
infrastructure, potential risks and vulnerabilities are to be generated. 

- preparedness: relying on GIS models, certain touristic areas prone to be afected by some 
natural disasters or other emergency situations are to be determined. 

  - response: monitoring the dispersion of task forces in real time, identifying the needs for 
allocating and/or supplementing the resources by the authorities;   

- recovery: following the identification of affected areas and the evaluation of human casualties 
and material damages, viable solutions for recovering and getting back to normal will be projected and 
promoted. 
The using of advanced methodologies in the analysis of spatial repartition processes is encouraged by 
the results obtained to date when using the GIS platforms (Braghină et al, 2011; Draghici et al, 2017; 
Manea et al., 2013; Diaconu et al., 2019; Petrișor et al., 2016; Grecu et al., 2019) and fractal analyis 
platforms (Andronache et al., 2019; Ciobotaru et al., 2019) within the structural dynamic of teritorial 
systems. 

 
Material and methods 
The subject of the study was chosen in order to better understand how the measures of management 
for the emergency situations are applied in the touristic areas and in order to identify possible law-
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marking blind spots that deter the public authorities from augmenting the standards of civil protection 
for tourists. 
The research methods employed in accomplishing the study are mainly documents and data analysis, 
as mentioned in the corresponding legislation of emergency situations management in Romania: Law 
no. 453/2004; Civil Protection Law no. 481/2004; Government Emergency Ordinance no. 1/1999; 
Government Emergency Ordinance no. 21/2004; Government Decision no. 624/2005; Government 
Decision no. 94/2014; Minister of Internal Affairs Order no. 132/2007. 
At the same time, the statistical data reffering to the number of tourists coming to Romania and the 
evolution registered in time have been retrieved by accessing the National Institute for Statistics 
database. 
 
Results 
It has been discovered that the laws in force does not layout special tasks to the managers and public 
authorities in the areas with touristic activity, thus the local authorities not having any clear directives 
in relation to: 

- the indispensability of ensuring an additional safety plan dependent on the number of visitors 
and the accomodation facilities in the area; 

- the need for providing protection and training for the tourists about the meeting, shelter, and/or 
emergency evacuation places in case of special situations demanding this; 
On the other hand, in the context of the safety and protection needs for non-residential population, 
there are no obligations or recommendations refferig to the usage of GIS for capitalizing the data and 
evaluating the touristic areas from a point of view related to possible risks developed towards the 
tourists, neither to any simulation of developing emergency situation.  
 
Discussion 
The types of risks involved in classifying the teritorial administrative units in Romania from a civil 
protection point of view are the following: natural, technological and biological risks. 
Although containing a chapter called Tourism, the methodology for making the Analysis and Risks 
Coverage Plan (PAAR) - a fundamental paper in identifying the risks of teritorial administrative units 
and the measures, actions and resources needed in the management of those risks, does not specify 
what are the additional tasks of local authorities from areas with tourist activity. For example, the 
Brașov County, considered to be the second most important touristic area in Romania, has a total 
population of 549.217, to which the annual number of tourists is added as follows: 

 
Title: Tourists Arrivals at the Accomodation Facilities of Brașov County, years 2014-2018 

Source: INSSE: TEMPO-ONLINE (http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-
table) 

 
 
 
 
 
 
 
 

 
 

Despite the fact that the number of tourists in Brașov County is increasing every year, the approach 
related to the management of emergency situations (from a legal, as well as practical standpoint) is 
similar any other of the less frqeuented touristic regions. 
Using the geographical information systems, various data reffering to the number of tourists, the 
routes used by them and the periods of time when they are visiting, may be highlighted and valued to 
make it possible to establish certain strategies for minimizing the risks in such touristic areas as 
follows: 

- chosing the places where the task forces may be deployed and the strategic points for using 
the specific technical means when dealing specific risk profiles; 

- evaluating the coverage of necessary personnel, technic, medical and emegency services in 
relation to the fluctuation of the number of tourists over the year. 

The paper may well be the starting point for analyzing how the management of emergency 
situations in certain touristic areas of other regions and states is accomplished. Further research 

Year of 
refference Number of tourists Increase Percentage 

of annual growth 
2014 865.689 - - 
2015 997.601 131.912 15,24% 
2016 1.114.395 116.794 11,71% 
2017 1.260.742 146.347 13,13% 
2018 1.380.277 119.535 9,48% 
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directions could pursue the introduction of criteria (standards) in all EU member states for covering the 
risks in touristic areas. 

 
Conclusion 
Institutional and technical capacities designed for the management of disasters in Romania are very 
well developed at any level of administration. As a part of this process, the civil protection is being 
seen not only in terms of to save and protect, but also as a more complex concept involvind risk 
occurence prevention. 
The developement and usage of geographic information systems represents a decisive foundation in 
approaching the management of emergency situations the right way. The academic levels can also be 
involved by supplying certain studies and valuable analysis through their own units and centres of 
research. 
A management efficiently employed by the authorities will never be able to eliminate the possibility of 
emergency stuations occurences, but will surely prevent the element of surprise that often increases 
the distructive impact of incidents.  
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Souhrn  
Článek představuje kritickou analýzu nouzového systému na základě právního systému a 
institucionální a logistické podpory, která slouží turistickým aktivitám v Rumunsku. Studie zjistila, že 
platné právní předpisy nestanovují zvláštní povinnosti pro manažery a veřejné orgány v turistických 
oblastech tak, aby bylo možné navrhnout novou metodu pro identifikaci rizik na základě výsledků 
získaných pomocí geografických informačních systému (GIS). Místní úřady nemají jasné směrnice 
týkající se:  
- nezbytnosti zajistit dodatečný bezpečnostní plán v závislosti na počtu návštěvníků a ubytovacích 
zařízeních v oblasti; 
 - nutnosti zajistit ochranu a školení turistů o místech setkání, přístřeší nebo evakuaci v případě 
zvláštních situací, které to vyžadují.  
Pomocí GIS mohou být vybrány a vyhodnoceny různé údaje týkající se turistických činností, aby bylo 
možné stanovit určité strategie pro minimalizaci rizik v těchto turistických oblastech:  
- výběr míst a strategických bodů pro použití konkrétních technických prostředků při řešení 
konkrétních rizikových profilů;  
- vyhodnocení pokrytí potřebných personálních, technických, lékařských a pohotovostních služeb v 
souvislosti s kolísáním počtu turistů.  
Studie může být výchozím bodem pro analýzu toho, jak dosáhnout zvládnutí mimořádných situací v 
určitých turistických oblastech jiných regionů a států. 
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Abstract 
Mangrove forests present contextually unique ecosystems providing many ecosystem services. 
Except of their exceptional coast stabilization function they serve as a biotope for specific organisms, 
rise the biodiversity, protect the shoreline mechanically, chemically and biologically, mitigate climate 
extremes (wind, waves, temperature), provides food opportunity to local communities etc. Their 
structure is generally determined by climatic and soil conditions in combination with the human 
activities and impacts. While climatic and soil conditions could be stated as long-termly stable, human 
activities fluctuates variably in time from long-time influences to point accidents or catastrophes. The 
coastal mangrove forests of observed locality, Guimaras Island, Northwest Visayas, the Philippines 
were affected by all the human influences mentioned above in a short history. Specific management of 
coastal mangroves realized by local fishermen on one side and the oil spill accident in 2006 in 
combination with following reconstruction of mangroves in the most affected parts of the island on the 
second one have created different structure types of mangrove forest around the island. The article 
presents these different mangrove forests structures from the recreational point of view with the focus 
put on the mangrove structures and their recreational attractivity.  
 
Key words:  mangrove forest reconstruction, mangroves management, mangrove threat 
 
Introduction 
Mangroves stand in the center of interest of many authors. The research conducted there are focused 
on practically all the mangrove’s characteristics. As for the mangrove’s ecology, not only the basic 
research works such are HOGARTH 2015, RICKLEFS and LATHAM 1993 or DUKE et al. 1998 are 
published but also synthetic ones for example FAO 2007, TOMLINSON 1986, SAENGER 2002 or 
SPALDING M. et al.  2010.  
This article presents part of the results of investigation of mangroves located in coastal zone of 
Guimaras Island, Visayas, the Philippines focused of mangrove structure, functions and associated 
vegetation in general. The results introduced down below are trying to describe the relation between 
recreational potential of mangroves in Guimaras Island and their structure which is affected or in fact 
defined by different human interventions.   
 
Materials and methods 
The locality of presented research is the shoreline of Guimaras Island, northwest Visayas, the 
Philippines or mangrove forest stands situated close by (see map in Figure 1). A long-term research 
focused on mangroves ecology, phytology and functions is conducted there by the different 
departments of Faculty of Forestry and Wood Technology, Mendel University in Brno.  
In general, for the mangrove forest stands descriptions is used method of the random selection of 
sampling plots, basic dendrological measurements and other especially phytological investigations are 
conducted then on each so selected sampling plot. After data collection their analyses are processed. 
Received results are finally used to characterize mangroves stands and to answer to different 
hypotheses which were put at the beginning of the research. Presented article works with the structure 
characteristics of mangroves, so called structure types. These structure types were defined according 
to 1) their current objective status (after self-investigations and results processing) and 2) extent of 
human interventions especially their affecting by the oil tanker spill accident in 2006 (SADABA 2018). 
In general, for the mangrove forest stands descriptions is used method of the random selection of 
sampling plots, basic dendrological measurements and other especially phytological investigations are 
conducted then on each so selected sampling plot. After data collection their analyses are processed. 
Received results are finally used to characterize mangroves stands and to answer to different 
hypotheses which were put at the beginning of the research. Presented article works with the structure 
characteristics of mangroves, so called structure types. These structure types were defined according 
to 1) their current objective status (after self-investigations and results processing) and 2) extent of 
human interventions especially their affecting by the oil tanker spill accident in 2006 (SADABA 2018). 
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Fig. 1: Guimaras Island location 

 
In general, for the mangrove forest stands descriptions is used method of the random selection of 
sampling plots, basic dendrological measurements and other especially phytological investigations are 
conducted then on each so selected sampling plot. After data collection their analyses are processed. 
Received results are finally used to characterize mangroves stands and to answer to different 
hypotheses which were put at the beginning of the research. Presented article works with the structure 
characteristics of mangroves, so called structure types. These structure types were defined according 
to 1) their current objective status (after self-investigations and results processing) and 2) extent of 
human interventions especially their affecting by the oil tanker spill accident in 2006 (SADABA 2018). 
 
Results 
On the base of methodical steps mentioned above just four typical mangroves structure types were 
identified: 

1. Clear beach – without mangroves or with density of mangroves cover up to 5% 
2. Artificial mangroves – 14 – 16 years old mangrove stands, established artificially after oil 

disaster, fully canopied, even-aged 
3. Seminatural mangroves – stratified mangrove stands, fully canopied, influenced on natural 

regeneration by local fisher men 
4. Natural mangroves - stratified mangrove stands, fully canopied, minimal human influences 

presented 
 
Table 1 then presents Comparison of mangroves structures recreational potential and ability to fulfill 
ecosystem functions. It is necessary to stated that as for recreation just typical kinds of recreation in 
the Philippines were included into the assessment (esp. beaching, fishing and bioprospecting). 
 
Tab. 1: Comparison of mangroves structures recreational potential and ability to fulfill ecosystem 

functions  
Mangrove structure Recreational potential Ecosystem functions fulfilling 
Clear beach High Low 
Artificial mangroves Low Middle 
Seminatural mangroves Low High 
Natural mangroves High High 
 
Discussion 
The current status of the mangroves in Guimaras Island results from their generally high ability to 
resist stress (ODUM and JOHANNES 1975) on one side and the extent of human interventions on the 
second one. The oil spill accident in 2006 could be stated as the extraordinary one (ITOPF 2011) 
however except of Taklong Island National Marine Reserve (SADABA and BARNUEVO 2010) all 
mangroves are man-affected with different intensity of interventions. It is obvious that for the so-called 
beach recreation the best are those parts of shore which are clear without any mangrove vegetation. 
In opposite, these areas give minimal ecological services as coastal mangroves usually do. Accepting 
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that, just highest potential for the recreation obtains natural mangrove stands which attracts a lot of 
visitors using so-called Island Hopping (bioprospecting cruise by local pump boats) to achieve them. 
This mangrove structure provides also the highest potential to fulfill all the mangrove´s ecosystem 
services. Remaining two mangrove structures provide high ecosystem services in general (with regard 
of their origin), their recreational potential is generally low (higher in case of semi-natural structures 
which are attractive for bioprospecting). 
 
Conclusion 
The article briefly presents part of the results received in frame of long-term research focused on 
ecology, phytology and functions of shore mangroves of Guimaras Island, northwest Visayas, the 
Philippines. There described proposed recreational attractivity potentials of typical shore mangroves 
structures as are used in within the research mentioned above. Proposed recreational attractivity 
potential is combined with potential to fulfill ecosystem functions in the article. Mangrove stands are 
generally divided into four structure types: 1) Clear beach, 2) Artificial mangroves, 3) Seminatural 
mangroves and 4) Natural mangroves. On the base of conducted investigations, it could be stated that 
the highest recreational attractivity potential with the highest potential to fulfill ecosystem functions 
achieves Natural mangroves structure type. High recreational attractivity potential reaches also Clear 
beach structure type but with only minimal potential to fulfill mangroves ecosystem functions. 
Seminatural mangroves and Natural mangroves structure types have low (or middle) recreational 
attractivity potential but their ability to fulfill ecosystem functions stays comparatively high. 
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Souhrn 
Článek ve stručnosti prezentuje část výsledků získaných při dlouhodobém výzkumu mangrovových 
porostů pobřeží ostrova Guimaras, severozápadní Visayas, Filipíny, který je zaměřen na ekologii, 
fytologii a funkce těchto porostů. Ve článku jsou uvedeny předpokládané potenciály rekreační 
atraktivity typových mangrovových struktur pobřežních mangrovových porostů tak, jak je s nimi 
pracováno v rámci uvedeného výzkumu. Předpokládaný rekreační potenciál je v článku kombinován 
s potenciálem plnit ekosystémové funkce mangrovů. Mangrovové porosty jsou obecně rozděleny do 4 
kategorií: 1) pláže, 2) umělé mangrovové porosty, 3) polo-přírodní mangrovové porosty a za 4) 
přírodní mangrovové porosty. Na základě realizovaných průzkumů lze konstatovat, že nejvyšší 
rekreační potenciál při vysokém plnění ekosystémových funkcí mají přírodní mangrovové porosty, 
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vysoký rekreační potenciál mají rovněž pláže s nízkým výskytem mangrovů, avšak tyto mají pouze 
minimální schopnost plnit ekosystémové funkce mangrovů. Umělé a polo-přírodní mangrovové 
porosty mají nízký rekreační potenciál, jejich schopnost plnit ekosystémové funkce zůstává relativně 
vysoká. 
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Abstract 
The Mohelno Serpentine Steppe is a popular tourist destination and is an absolutely unique location 
thanks to its natural diversity and uniqueness. Preservation of its species diversity requires regular 
care, which also includes removal of undesirable Wood Small-reed. Localization of Wood Small-red 
using modern mobile applications enables the effectiveness of the defined management measures to 
be improved and thereby contributes to suppression of its occurrence. 
 
Key words:Gisela application, geographic information system, management measures, protected 
area 
 
Introduction 
The protected Mohelno Serpentine Steppe area is located in the Třebíč Region not far from the 
municipality of Mohelno, literally within sight of the Dukovany nuclear power station. The natural 
uniqueness of the Mohelno Serpentine Steppe is the result of the local unique micro-climate 
conditions. A combination of several effects contributed to the formation of this area, i.e. mainly the 
specific geological foundation - serpentinite, the fact that most of the steppe area faces the south and 
the morphology of the terrain.  A number of rare and endangered species are bound to the specific 
local natural conditions. Regular care is essential in order to maintain the current diversity of the 
steppe, particularly grazing and cutting the grass, including areas containing the undesirable Wood 
Small-reed (bushgrass). Woody plants, which overgrow areas with valuable vegetation, are also 
removed, which is the only way to maintain space for the most valuable species and types of natural 
habitat. In 1992 the Mohelno Serpentine Steppe was awarded the status of national nature 
reservation. 
The Mohelno Serpentine Steppe is located on both banks of the Jihlava River. It has a total area of 
108.9 ha and another 11.7 ha make up the protective zone. This is an area that is very popular with 
tourists, which has been a subject of interest for nature enthusiasts, artists and scientists for many 
years thanks to its species diversity, uniqueness and natural beauty. The area is visited by many 
tourists and is a popular area used for relaxation and recreation. It is easily accessible to the public by 
means of hiking routes and there are also several popular cycle routes leading through the nearby 
area. There is a 3.5 km educational trail leading visitors through the reservation. The circuit of the 
educational trail begins on the plateau, gradually leads down to the Jihlava River, travels along it and 
then climbs back up to the plateau to the starting point. With regard to the very rugged terrain and 
great elevation difference, which is about 125 m, this route is moderately difficult. Visitors are 
prohibited from leaving the existing path within the protected area. 
This paper is devoted to monitoring the expansion of Wood Small-reed within the area of the Mohelno 
Serpentine Steppe by using modern mobile applications and its subsequent utilization for practical 
requirements and applied research. 
The western part of the steppe plateau, of an area of approximately 12 ha (Fig. 1), was visually 
examined in detail during the field survey executed in 2019 within the terms of localization of areas 
with the presence of Wood Small-reed. The field survey for the presence of Wood Small-reed took 
place on 1 June 2019 and 30 August 2019. It was carried out in cooperation with the Koniklec Land 
trust, which assures the cutting of grass here, including areas with the presence of Wood Small-reed, 
and is permitted to move around the area off the existing paths and routesfor this purpose.  



  287  

 
Fig. 1: The area of the field survey in the Mohelno Serpentine Steppe 

 
Materials and methods 
The mapping process began with selection of a suitable location recording device that could be used 
to take field measurements for the purpose of localizing areas with the presence of Wood Small-reed. 
The requirement of the accuracy of measurement and the affordability of such a device, enabling 
ordinary use by private individuals, played a decisive role during selection of the location recording 
device. 
A mobile telephone with integrated GPS locator and a suitable mobile application, which is compatible 
with the specific operating system, can be used to record locations with the presence of Wood Small-
reed for the purpose of subsequent easy traceability, particularly in rugged and often quite overgrown 
terrain, when the accuracy of measurement in centimetres is not required. The application must be 
capable of portraying and recording the current position in real time and be adapted to collecting 
actual geographic records. The Gisella application version 1.1.6, which can be used on devices with 
the Android™operating system, was chosen for our requirements. This application, developed in 
cooperation with Spatial Hub workers at Mendel University in Brno and the Envipartner, s.r.o. 
company, by whom it was also provided for the purpose of this mapping, is practically applicable, 
simultaneously user friendly and publicly available (Informatika@mendelu, 2020). 
The basis for mapping landscape elements using this application is creation of records using three 
basic geometric shapes: points, lines and polygons on a map base. The elements are recorded in the 
map layers. The properties of each recorded element can be added to attributes while in the field. As 
well as attributes, specific multimedia in the form of geographically localized photographs, videos or 
sound recordings, can also be assigned. Photographs of individual places, along with easily 
identifiable reference points (e.g. terrain depressions, terrain morphology, trees, bushes), also enable 
the locations to be found more easily by a person who is not familiar with the area, at any time in the 
future. 
After the field work is completed, the individual layers or entire projects can be exported to the mobile 
device's storage in the form of a database. The application works with GeoJSON, KML, SHP and 
tar.gz. formats. On the contrary to a database, the layers can also be exchanged between applications 
and virtual Google Drive cloud storage. The exported layers have an automatically defined WGS84 
(EPSG: 4326) coordinate system.  
Desktop GIS software from the American company Esri ArcGIS Desktop version 10.6, was used for 
the actual processing of data exported from the mobile device's storage and creation of map outputs. 
We recommend the use of QGIS programme, the main advantage of which is an open-source license, 
for general availability and use of GIS.  
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Results                                                        
The record of each location with the presence of Wood Small-reed was based on the density of its 
growth. Four categories were distinguished on the basis of the ratio of Wood Small-reed to all other 
plant species in the specific area. These are the following categories: local occurrence, sparse growth, 
dense growth and dominant growth. Local occurrence means solitary clumps of Wood Small-reed, 
which do not form a continuous unbroken area. In the case of multiple clumps, classification is 
determined on the basis of a notional outline of the area. If the Wood Small-reed consists of less than 
25% of the vegetation in the area, it is classified as sparse growth. If it covers between 25% and 75% 
of the area it is classified as dense growth. If the Wood Small-reed significantly predominates in the 
vegetation in the area, i.e. it covers over 75%, then it is classified as dominant growth. Tab. 1 gives 
data about the number and total area of individually defined categories within the surveyed area.  
 
Tab. 1: Quantification of the presence of Wood Small-reed in the surveyed area 

Occurrence 
category 

Numbers of 
incidence 
1. 6. 2019 

Area (m2) 
1. 6. 2019 

Numbers of 
incidence 
30. 8. 2019 

Area (m2) 
30. 8. 2019 

local occurrence 3 --- 29 --- 
sparse growth 13 1305 21 1263 
dense growth 10 1898 27 1790 
dominant growth 4 428 20 976 

 
Map outputs portraying the defined Mohelno Serpentine Steppe and the results of the field survey 
were executed using an orthophoto map (© ČÚZK11, www.cuzk.cz), available through the WMS 
viewing service, and the layer with the boundaries of small-scale especially protected areas, including 
protective zones, marked on them (© AOPK ČR12, http://gis-aopkcr.opendata.arcgis.com). Operations 
during creation of map outputs in the ArcGIS software, using the ArcMap and ArcCatalogue 
applications and the ArcToolbox interface, are based on the principles and procedures specified in 
Schmidts (2013). 
An accurate idea of the locations of occurrence of Wood Small-reed within the field survey area, on 1 
June 2019 and 30 August 2019, can be acquired from the maps in Fig. 2 and 3. 
 
Discussion 
Devices with much greater accuracy of measurement can naturally be used to monitor the presence of 
Wood Small-reed. A GNNS receiver, which is distinguished by its ability to receive and record signals 
not only from satellite GPS and GLONASS, but also from GALILEO, SBAS or BEIDOU, would be a 
suitable choice. Other mobile devices can also be used to collect geographic data in the field. One 
example is the Collector application for ArcGIS from Esri company (Collector for ArcGIS, 2020). This is 
an application with a very complex and extensive technical background. With regard to the 
methodological approach to definition of the categories of occurrence of Wood Small-reed, more 
detailed classification could have been applied, but this was not of importance for the defined goal. 
The purpose of the chosen procedure, including the used technologies, was simply to verify its 
potential for use in practice, not to acquire precise data for scientific purposes. This is why the 
requirements for the chosen technology, applications and use in the field were such that they could be 
used by ordinary subjects, i.e. individual citizens, groups, self-employed persons from the public 
sphere, without the need to purchase special software and training. 
 
Conclusion 
The importance of use of modern technologies for the purpose described above was successfully 
verified in practice in the area of the Mohelno Serpentine Steppe. Potential benefits on the general 
level are confirmed particularly in the following points: 
► easier spatial orientation of workers in extensive and morphologically rugged areas with terrain that 
is difficult to traverse, 
► easy traceability of specific areas with the presence of Wood Small-reed, even by persons who are 
not familiar with the area, 
► direction and minimization of the essential movement of persons within a protected area, where 
movement of persons off the designated paths is not otherwise permitted, 
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Fig. 2: Occurrence of Wood Small-reed in the Mohelno Serpentine Steppe on 1 June 2019 

 

 
Fig. 3: Occurrence of Wood Small-reed in the Mohelno Serpentine Steppe on 30 August 2019 

 
► easy repeated identification of areas with the presence of Wood Small-reed for workers performing 
measurement or inspection after biomass has been removed, 
► use in cases of regular or occasional monitoring, 
► easier evaluation of the effectiveness of intervention carried out in the past and thereby the 
opportunity for more effective configuration of future measures.  
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The above indicates the clear advantages linked to use of modern mobile applications during 
monitoring of the presence of individual species or biotopes, particularly in relation to measures 
carried out for their support or suppression.  
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Souhrn 
Cílem monitoringu rozšíření třtiny křovištní na území NPR Mohelenská hadcová step bylo primárně 
vytvoření ucelené databáze míst jejího výskytu. Získané mapové výstupy představují vhodný podklad 
pro nastavení managementových opatření k potlačení tohoto nežádoucího druhu, tj. zajištění pastvy, 
kosení, vytrhávání či jejich kombinace. Opakovaný monitoring pak umožňuje s odstupem času 
vyhodnotit účinnost prováděných opatření, tj. postupné rozředění až vymizení třtiny křovištní. 
Dostupné moderní mobilní aplikace přinášejí výhody při monitoringu výskytu jednotlivých druhů či 
biotopů, zvláště pak ve vztahu k realizovaným opatřením na jejich podporu či naopak potlačení. 
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Abstract  
In the last five years mega-events had played a crucial role in tourism development in increasing 
visibility of three important Romania’s towns. Starting from International Theatre Festival of Sibiu 
(since 1995, but relevant after 2007) and continuing with UNTOLD (music) - Cluj Napoca (2015) and 
NEVERSEA (music) - Constanta (2017), those cultural events has marked local and regional 
economy. The increasing number of tourists was strongly influenced by these events, by their 
international impact, this number in time influencing tourism-based activities, number of firms and 
employees and revenues knowing a rapid growth. This research starts from a four-digit NACE codes 
(Classification of Activities from National Economy) database for 2010-2018. It includes, for the 
specific creative economies for the mega-events the evolution for the number of companies and for 
the dynamics of the turnover will be analysed. ArcGIS platform was used for drawing maps and 
RSoftware was used for correlational analysis of the variables. The analysis of the three cities showed 
the necessity of the involvement of a variety of elements, that is necessary to connect the mega 
cultural events to the tourism activities. Besides, from tourism point of view, these cultural mega 
events are more and more important for urban development. 
 
Key words: creative economy, mega-events, tourism, music, concerts  
 
Introduction 
Cultural attractions play an important role in tourism and have become a significant element of 
attracting visitors to tourist destinations. This situation is due to their complex nature, as well as to 
changing the meaning of the term “culture" (Altunel & Erkut, 2015, Barbieri & Mahoney, 2010). Many 
cities assume the role of organizer of annual festivals, in order to obtain positive effects on urban 
development. However, success is not very easy to achieve (Van Tuijl & Van den Berg, 2016). 
Currently, artistic festivals continue to proliferate in developed cities and even in less relevant 
economies (Slabbert & Vivier, 2013, Pintilii et al., 2015, Gruia, 2017) remaining a main element of 
urban landscapes and a strong feature in the policies of urban development, urban regeneration and 
urban tourism. The image of a city can be used as a basis to stimulate a strong sense of community. 
In turn, it promotes increased confidence and cooperation in attracting tourists and investments and 
can generate even economic growth at regional level. One of the strategies to energize the urban 
image is to assume the role of organizer of some cultural mega-events (Freitas et al., 2016, Pintilii et 
al., 2017, Grecu et al., 2019, Marin et al., 2019). Major events contribute to the differentiation process 
of cities, favoring the occurrence of related events, the development of tourism, implicitly generating 
incomes and jobs and an increase in the standard of living. Therefore, many cities have positioned 
themselves in this context, as "event cities" or "festival cities" by adopting strategies subordinate to 
these events (Richards & Rotariu, 2015). Equally, "event management" is a rapidly growing area, for 
which tourists are a potential market. They can contribute to the construction of the urban community, 
to the cultural development but also to the promotion of national identities - tourism in this case being 
not the only partner or promoter. In this case, creative economies can play a defining role for what the 
urban development process means. The concept of an event involves focusing on the development 
strategies and tactics used in organizing an event in accordance with the pursuit and achievement of 
specific goals (Chalip, 2004). Thus, the events are not only seen as interventions in themselves, but 
also as resources that offer a set of opportunities that can be used to optimize the benefits. This new 
perspective marked a change from the simple evaluation of the impact of the events, to the 
understanding of how the host communities can create positive results after the conclusion of the 
event (Ziakas, 2014). 
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Material and methods 
The study area chosen is represented by the three cities in Romania, where important concerts and 
spectacles are organised along one year: Cluj Napoca, Constanța and Sibiu. If Constanța is located at 
the seaside (the border of the Black Sea), the other two cities are in the middle of the Country, in a hill 
area (Figure 1).  

 
Fig. 1: The study area 

 
All the three cities gain the administrative Capital function of each county they belong to. Each of them 
counts more than 400,000 inhabitants. The data base for the study, was acquired by UB-1365/Project, 
belong to the University of Bucharest. The database contains the following indicators: the evolution of 
the number of companies and the value of the turnover, at four-digit NACE codes (Classification of 
Activities from National Economy), for the 2010-2018 period. From this data base only the NACE 
codes belonging to creative economies (Artistic creation and interpretation activities) were used: 9001 
- Performing arts activities (shows); 9002 - Support activities for artistic interpretation (shows) and 
9003 - Artistic creative activities. The ArcGIS platform was used to draw the cartographic figure. The 
Microsoft Office (Excel) and R Software (RStudio) were also used for drawing the evolution graphs 
and for making the relational analysis of the two variables (the number of companies and the 
turnover). 
Results 
Regarding the evolution of the number of companies (Figure 2) all the cities register an ascendant 
evolution, especially for the last five years of the analysed period (2000-2018). In Cluj-Napoca, for 
example (Figure 2a) the proportion is higher as in the other two cities. If in 2010, the number of 
companies starts form 80, it increases to 174, in 2018. Constanţa (Figure 2b) starts from 42 
companies (2010) and for the 2018, only 92 companies were activating in the field. For Sibiu (Figure 
2c) the values are lower, they start with 23 companies in the field in 2010 and reaches only 61 
companies in 2018. 
The values of turnover (Figure 3) register also a spectacular evolution for the three cities analysed. 
For Cluj-Napoca (Figure 3a), only for the last three years could be observed spectacular increased 
values (from 59,607,884 lei in 2016 to 140,831,390 lei in 2018) until 2015, the values of turnover being 
under 10 million lei, so that the increase is spectacularly indeed, as a result of closing many open 
space cultural activities in Bucharest, a decision adopted by local authorities. We should mention that 
at present (2020) the currency is 1€ = 4,80 lei. 
For Constanţa (Figure 3b), the increasing values are constant, due to the seasonality of the seaside 
tourism, it starts from 1,392,866 lei (2010) and reach 13,645,121 lei (2018). In Sibiu we can observe 
the same situation, a constant increase value from 2,875,915 lei (2010) to 19,549,075 lei (2018). 
In the Figure 4, the relation between the two variables (companies and turnover) shows a strong 
correlation. If for Cluj-Napoca (Figure 4a) the correlation is obvious only for the last three years, for the 
two other cities Constanța (Figure 4b) and Sibiu (Figure 4c) the strong relation is kept for the entire 
period. There is a direct correspondence between the number of companies and the value of the 
turnover. 
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Fig. 2: The evolution number of companies 
for Artistic creation and interpretation 
activities (90 NACE codes)  
(a) – Cluj-Napoca  
(b) – Constanța 
(c) – Sibiu 

 

  

 

Fig. 3: The evolution value of turnover for 
Artistic creation and interpretation activities 
(90 NACE codes) 
(a) – Cluj-Napoca  
(b) – Constanța  
(c) – Sibiu 

 
Discussion 
This article has analysed several case studies (Sibiu, Cluj-Napoca, Constanța) to provide information 
on the role of private annual festivals as tools for sustainable competitiveness, while considering some 
clear limitations. It shows how annual local festivals generate value for both society and the business 
community. The social value of the event refers to the economic, recreational and educational 
functions and, to a certain extent, to social inclusion. From the perspective of economic efficiency, the 
value of the event is largely indirect and generated in the long term, having among the concerns 
obtaining the support of the community-society, promoting the sectors of the economy, developing the 
labour market, maintaining the business networks (Gruia et al., 2019). 
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Fig. 4: The relation Companies/Turnover 
from Artistic creation and interpretation 
activities (NACE CODES 9001, 9002 and 
9003 for 2010-2018. 
(a) – Cluj-Napoca  
(b) – Constanța  
(c) – Sibiu 

 
Conclusion 
Certainly, in this area we are dealing with a busy market with many offers that include artistic and 
cultural elements. They highlight the popular, commercial tastes and can be sustained in the market 
where the shows represent a basic tourist offer. The festivals become much more dependent on the 
resources of the economic actors in tourism, on the resources of the local administrations than on the 
cultural institutions. Similarly, the partnership between the private sector and the public sector is 
indispensable for the organization of events with a long-time horizon that arouses the global interest of 
the spectators and participants. 
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Souhrn 
V posledních pěti letech hrály mega-eventy v rozvoji cestovního ruchu zásadní roli při zviditelňování tří 
významných rumunských měst. Počínaje Mezinárodním divadelním festivalem v Sibiu a pokračováním 
UNTOLD (hudební údálost) - Cluj Napoca (2015) a NEVERSEA (hudební událost) - Constanța. 
Rozvinul se nejen sektor ubytování, ale také restaurací, klubů, kulturních center a platform, 
infrastruktury a dopravy. Rostoucí počet turistů byl silně ovlivněn těmito událostmi, jejich 
mezinárodním dopadem. Tento počet turistů ovlivňoval turistické aktivity, počet firem a zaměstnanců a 
příjmů, které zaznamenaly rychlý nárůst. Analýza tří měst ukázala nutnost zapojení různých opatření, 
která jsou nezbytná pro propojení megakulturních událostí s turistickými aktivitami. Kromě toho jsou z 
hlediska cestovního ruchu tyto kulturní mega akce stále důležitější pro rozvoj měst. 
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Abstract 
Current methods of visitor management allow to channel visitor flows on sites in a way that prevents 
negative impacts on nature and landscapes. Trails, their planning and their qualities and are one of 
the most important tools of visitor management. Visitor management utilised trails to strengthen visitor 
experience and limit user conflict. There are four principles - interacting with each other - which can 
describe trail related visitor experience: safety, effectiveness, playfulness and harmony. While it might 
not be possible to implement all elements of modern visitor management in nature protected areas in 
the Czech Republic, the underlying principles constitute a valuable toolkit to analyse how both existing 
and planned recreational infrastructure works. 
 
Key words: trails, visitor experience, user conflict 
 
Introduction 
Visitor management of nature protected areas has two tasks. First is to manage the flow of visitor 
through the area in a way that is demanded by nature protection. Second is to mediate a visitor 
experience. The expectation of quality visitor experience is the main reason why people want to visit a 
particular location and at the same the value of that experience is one of the main reasons why people 
accept the need for nature protection in a particular site.  
 
These two tasks have not changed during the era of institutionalized nature protection. What has 
changed are the approaches and tools used to fulfil the tasks; mainly in reaction to scientific progress 
in disciplines related to nature protection and in reaction to socio-economic changes. Recently the 
reaction to effects of climate change has accompanied the previous two reasons. 
It is worthy to note that visitor management in nature protected areas in the Czech Republic is not 
employed systematically. On one side the land managers are trying to keep to traditional toolkit that 
has been around for last few decades, on the other side there is a pressure to react to changed 
demands from the political representation and the wider public. There is also a rather noticeable effect 
of different values and approaches within the land managers community from very conservative 
stands through pragmatic and proactive approaches reaching to cynical ones. 
We believe better expert knowledge of current visitor management approaches among the nature 
protection personnel can help to bridge these differences, enable more solution driven decision 
making, result in more consistent policy and prevent excesses.    
It is the land managers in the U.S.A. that are currently setting trends in visitor management due to the 
large body of experience coming from managing recreation on large public lands (National Parks, 
National Forests and other types of areas) that have varied climate and natural conditions. The fact 
that U. S. A. is the leading country in the scientific field of recreational ecology helps this phenomenon. 
Even though there are considerable differences between the US and Central European context we 
can look for inspiration, toolkits and experience. This paper is inspired by knowledge and experience 
we have gained throughout the last decade in collaboration with international experts which we have 
implemented into our own field of practice – planning and designing close-to-nature recreational trails. 
Trails, their existence or absence, their qualities and their layout, are the essential and principal tool 
for visitor management of nature protected areas. The grounding fact of visitor management is that 
vast majority of people prefer using trails to movement outside of them because it is more comfortable 
Trails take people though that protected landscapes and mediate the experience. For the length of this 
paper we will look at the visitor management though the perspective of trails. 
 
There are two main tactics concurrently used in managing visitors:  
• Strengthening visitor experience 
• Reducing user conflict  
 
Strengthening visitor experience 
When considering visitor experience in relation to trails we should take into account four principles: 
playfulness, effectiveness, safety and harmony (Parker 2004).    
All four of these principles are present at all times, they are relating to each other and interacting with 
each other. Even though they are subjective (and from the point of individual psychology emotionally 
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loaded) and therefore cannot be measured they can be described by qualitative analysis reaching high 
levels of consistence among numerous actors. To strengthen the visitor experience we work through 
the four principles in a way we need to satisfy particular demands of managing recreation in a location.  
 
Playfulness 
Playfulness is based on joy. Playful trail invites users to dwell on it and move through it. When a 
playful trail is offered to users they will get channeled the way we need. Playful trail tends to be 
sinuous and winding, relatively narrow and contains anchoring elements – it hugs trees, boulders, 
edges, and views. It inspires curiosity among pedestrian users and the feeling of flow in cyclists. 
Playfulness, however should not override other principles. Playful trail should not feel ineffective, 
otherwise people will look for shortcuts and create desire lines since such trails seem cluttered.   
 
 
Effectiveness 
Effectiveness is a second important trail principle. Human brain always tries to save energy. Even 
when visitors recreate - therefore they purposefully use their life energies, effectiveness is 
subconsciously at play. Their brain looks how to move through the area easily and it looks for a path of 
least effort. This is the reason there is a tendency to create shortcuts and desire lines when brains 
reach conclusion the trail is too ineffective, for example it is meandering too heavily.   
Users also want the trail to reach a goal, location or destination. When there is an interesting feature 
near to the trail they want to visit it. If such feature is not made accessible by the trail, there is need for 
mitigation measures – sometimes quite substantial – to prevent people from creating a desire line. On 
the other hand when a trail is effective too much, a mere connector among two locations, it begins to 
feel boring and users start to look for more interesting route.  
 
Safety 
Safeness needs to be balanced as well. On one side there is a need for safe recreational 
infrastructure, on the other hand people feel and need to overcome certain amount of risk (or 
unknowness) for their experience to bring them joy, self-confidence and sense of achievement. The 
perception of safeness and risk differs in time and in local context, often it is also user group 
dependent. A same trail that can be boringly safe for an fit adult is a challenge for families with small 
children. A same trail can feel differently when dry or when icy, during a daylight or at night. If we 
remove all risks from visitor experience users will get bored and dissatisfied. If we charge the 
experience with too many risk visitors will get anxious and choose a different kind of experience next 
time.  
 
Harmony 
Harmony means there is a balance and proportion among the principles but also it gets demonstrated 
in a way the trails feels and looks. Trail should not dominate the environment. It should be enticeful 
enough and lead the users through the landscape, but should not bring artificial and foreign elements 
into the environment. You know trail is balanced if it looks as it was „always there.“ This is true not 
only for narrow close-to-nature trails, it also relates to wider trails and roads, for example hard surface 
cycling paths. Indeed there are also many cases of roads and railways that mold into their 
environment.  
 
Reducing user conflict 
Decreasing user conflict is the second tactics of visitor management. User conflict can appear among 
recreational visitors of the same or different user groups (e.g. cyclist vs. cyclist or cyclist vs. 
equestrian). Another type of user conflict is a conflict among recreationalists and other landscape uses 
or functions – for example there can be conflict with car traffic, forestry or hunting. 
Conflict can be accidental and sporadic but also systemic and frequent. It can even spill out from the 
land to other domains – into media, social media, public opinion and it can make its way into the 
regulation and access laws. While all the above is valid for legal users there can also be a conflict with 
non-sanctioned and illegal users (for example with dirt motorcyclists using forest trails). 
User conflict reaches various intensities beginning when people just notice the others and ending 
when there are accidents with health consequences. Even mild conflict should not be underestimated 
if it is persistent, because its repeated and lasting effect on visitor experience. 
There are three main tools for mitigating user conflict: reducing user speed, increasing sightlines and 
user group segregation. Reducing speed is especially applicable to cyclists. It is beneficial to prevent 
collisions between cyclists themselves and between cyclists and other users, not only recreationalists 
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but also traffic or forestry mechanization.   
 
Limiting user speed 
Sustaining the trail in modest grades helps to limit the user speed, especially for cyclists in case of 
descends. This should be observed not only in case of new trails but also when deciding about 
waymarking routes. It is even more important when the route is shared with intensive pedestrian use. 
Steeper grades for cyclist are acceptable in limited cases only – mainly in one-directional climbs.  
Another tool limiting the speed of travel are elements that make the trail optically feel narrow. Such 
measures are effective for equestrian travel as well. A trail that winds around trees and boulders does 
not allow the same high speeds as a comparable trail that has all such anchoring elements removed.  
If we need to stop the users on the trails  - hikers, runners, cyclists or horse riders – for example at 
road crossings – a chicane (e.g. barrier placed into the trail) needs to be installed. It is however 
necessary to gradually slow the users down before they approach the chicane so they do not run into 
it.  
 
Sightlines conditions 
Good sightlines conditions are important on all trails, especially when there is a risk of users conflict. 
This relate to all locations where users gain speed, at crossings with other trails, forest road or public 
roads and on frequently used trails, especially shared trails. 
 
User segregation 
Segregation is a useful tool to mitigate user conflict. However in the conditions of Czech Republic 
countryside – with exception of some protected natural areas – it is not possible nor advisable form 
both from the point of law and custom to restrict any legal user groups (e.g. pedestrians, cyclists, 
equestrians, skiers) from access to trails.  
In certain special cases user segregation can be legally sanctioned through a visitor regulations (e.g. 
provozní řád) even then it is still hard to police it. Designing and constructing the trail in a way that it 
appeals to certain preferred user group – and discourages other users - is a very effective solution, 
even though does rarely reaches 100% reliability. This can be achieved through particular engineering 
specs – radii, grade reversals, trail profiles. This solution also works for discouraging illegal user 
groups.  
If your organization manages trails – especially shared use trails and routes – it is advisable to 
analyze where user conflict can appear. Same analysis is advisable in cases you want to allow new 
user group on certain trails or routes – or advertise the trail or route for a new user group.  
User conflict can never be fully eradicate, it can only be mitigated. Prohibiting access should be a 
solution that comes into play only after other managerial solutions fails. Before that adjusting trail 
routing, profile and sightlines should be considered. However making the trail wide straight and 
completely smooth does not usually cause the user conflict to disappear – often there is a case of 
contrary. 
 
Conclusion 
In this contribution we have attempted to demonstrate the importance of trails in visitor management 
of protected natural areas. Two tactics can be used in relation to trails: strengthening of visitor 
experience and mitigating of user conflict. When trying to improve visitor experience four principles 
can be analyzed and balanced. The most effective way to mitigate user conflict is to prevent it with 
knowledgeable changes in trail design and delivery. Moderate and well thought measures within one 
of the two tactics usually have beneficial effect on the other one. Operational knowledge of trail 
experience and user conflict helps not only when planning, designing and executing new trails but also 
in analyzing of problems appearing on existing recreational infrastructure. 
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Souhrn 
Současné metody managementu návštěvnosti umožňují řídit pohyb návštěvníků v území tak, aby 
nedocházelo k poškození přírody a krajiny. Důležitým nástrojem managementu návštěvnosti jsou 
cesty a stezky, jejich kvality a způsob vedení v terénu. Management návštěvnosti za pomoci stezek 
pracuje s posilováním návštěvnického zážitku a omezováním uživatelského konfliktu. Návštěvnický 
zážitek spojený se stezkami lze popsat čtyřmi veličinami, a to bezpečností, efektivitou, hravostí a 
souladem, a vzájemnými vztahy těchto veličin. I když často není možné v místních podmínkách České 
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Republiky všechny prvky z moderního managementu návštěvnosti hned aplikovat, nastíněné principy 
představují cenné nástroje k posuzování, jak existující i teprve plánovaná rekreační infrastruktura v 
krajině funguje. 
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Abstract 
The negative impact of tourists on the protected areas in Romania is an important issue with many 
implications for both nature and the state economy. The tourism resources of the main protected 
areas in Romania are variate, due to the beautiful landscapes and the biogeographic diversity. By this 
study we want to find solutions to monitor the human impact on the Cozia National Park. Geographic 
Informational System (GIS) is a powerful tool, that can inventory the affected areas in a spatially way. 
The chosen methodology involves the creation of a Crowdsourcing webGIS application. Its users can 
identify situations in a certain place using text or images. Geospatial data and web programming 
languages were used to create this application. The results are based on identifying the places where 
the intervention of the responsible authorities is necessary. The protected areas could be more easily 
monitored, by using modern geographical technologies (eg.: webGIS). 
 
Key words: Tourism, webGIS, Crowdsourcing, Cozia National Park 
 
Introduction 
Intensive tourism is a real problem for the Romanian protected areas, which leads to damage to the 
natural elements (Appleton & Meyer, 2014). This negative influence of tourists is a known problem and 
solutions are still being sought to remedy it, using different methods. Among intensive tourism, 
deforestation is another negative influence on forests, as a natural resource (Drăghici et al., 2016; 
Diaconu et al., 2019). An example of a protected natural area that hosts many tourists over the course 
of a year is Cozia National Park. In the present case, the damage made in the natural environment is 
caused, as other studies show, by abandoning a large amount of waste in the stopping places and 
even on the tourist routes, the non-observance of the access paths and the creation of other paths, 
the non-observance of the peace of nature, harvesting flowers, making inscriptions on the bark of 
trees etc. (Ministry of Environment, Water and Forests, 2016). 
In this study, the authors intend to create a webGIS application that could help to identify the affected 
areas due to the tourism activities in a Romanian national park. The application implemented is a 
crowdsourcing web map where users could be able to select an area where they observe an 
environmental issue in that area. 
Using geoinformatics to protect a national park is an initiative aimed to highlight the importance of GIS 
in more and more areas of activity. Unlike other similar applications in Romania, in this case we will try 
to simplify as much as possible the creation of a webGIS application in terms of working mode and the 
interaction of users with the realized application. 
 
Material and methods 
Along other methodologies, used to protect and to preserve forest areas (the fractal analysis methods 
used by Andronache et al., 2017; Drăghici et al., 2017; Andronache et al., 2019; Ciobotaru et al., 
2019), we propose a new approach for managing this kind of situation with means of information 
technology that ensures a spatialization of the affected areas without using too much human 
resources for stopping the harmful actions of the people.  
Web GIS is the combination of internet and GIS. Using internet connection, the constraint of distance 
in cyberspace is removed, and thus allows people the freedom to interact with GIS apps globally and 
access information almost instantly (Fu, 2018). 
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Fig. 15: Geographical position of Cozia National Park 

 
The study area chosen is Cozia National Park, located in the Carpathian area of Vâlcea County, in 
southwest Romania (Figure 1). This is a natural area, protected by law and it’s also being included in 
the list of the National Parks in Romania, since 1992 (Romanian Academy, Institute of Geography, 
2016), although the initiative was started in 1966. It has an area of 167 km2 and is one of the most 
visited natural areas in Romania, (over 160,000 people arriving in different types of tourist reception in 
2018, according to the Romanian National Institute of Statistics, 2020). 
By field research, the authors identified the environmental issues for this study. In order to achieve an 
easier method of managing the problems that have arisen in this national park, we have decided to 
use a web GIS application. So, our purpose is to help citizens to point out the most vulnerable places 
to the destructive force of the tourist activity. Then, this application could be also a tool for the 
competent authorities, to adopt and implement the necessary measures to stop the garbage disposal 
in unsuitable places, the destruction of public goods etc. 
The application tracked the manipulation by code of a web map on the Leaflet online platform. Leaflet 
is an open source JavaScript library designed for creating maps and web applications. Leaflet is 
designed to be as simple as possible, but at the same time, effective (Leaflet - a JavaScript library for 
interactive maps, 2019). Numerous options and Leaflet plugins have helped to complete the desired 
application. 
To achieve the desired web map, we used JavaScript and PHP programming languages codes and a 
web map hosted by Leaflet (Figure 2). Thus, we were able to create a web map and a form window. 
Users who want to report a problem related to the destructive action of people in the area, will have to 
click on the map option. Then, in the form-type window, they complete their personal data and 
description of the situation identified. The input data will be stored in a csv file on the same server, as 
the other files are stored. The advantages of this method are the facility of downloading or deleting the 
information from the csv table, the code used is quite simple, but also the fact that everything is 
free/open source. We have chosen that the information sent by the users to be store in a csv file 
because, the elements between the columns are separated by a comma, and this type of file can be 
directly spatialized or entered in a GIS program. The information sent by the users was stored in the 
table using the PHP superglobal $_POST, which collect data that has been entered in a form (Raj 
Jani, 2017).  
Each user completes a new row in the csv table, each column being separated by a comma. There 
are two columns in the table that have spatial information (latitude and longitude). Thus, the 
information in the table can be directly spatialized on the web map. For this the leaflet-omnivore plugin 
was used (GitHub, 2020). Now, after a place is marked, it will appear on the cartographic 
representation. 
We need to specify that the map was hosted on a 000webhost server, owned by Hostinger.com 
(https://ro.000webhost.com). This is a free version and it takes a few minutes to create an account. 
Also, the memory space provided is enough for publishing multiple web maps.  
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Fig. 2: Scheme of the tools used to create the application 

 

 
Fig. 3: Application interface on a smartphone 

 
Results 
The main result of the study was the webGIS application, which can be used on a mobile device like a 
smartphone (Figure 3), but also on a desktop or laptop by accessing the address   
https://gabrieldascalu.000webhostapp.com/teste/Cozia%20National%20Park/index.html. 
This starts from a web page where users are informed about the purpose of the application. Next to it 
is a button, that sends to the main application. Here, users will be able to enter the information they 
want by filling in the form and indicating the place they want to mark. When they click on the map, the 
fields for the latitude and longitude of the form will be automatically filled with the coordinates of the 
place pressed on the map. We also introduced a location button to help users to mark the places 
where they are. 
The application is designed so that if a field is not filled in the form, it will be filled in with "null", and in 
the case of the coordinates, we have entered default values from an external place of the National 
Park. 
 
Discussion 
The webGIS application was designed with a user-friendly interface, so that users can easily use it. 
The base hypothesis that through a webGIS application we can map and observe more easily the 
anthropogenic influence of a protected area, is validated after the completion of it. The only step that 
still needs to be done is to promote this product. There are banners on the mountain trails in Cozia 
National Park with information and maps of the area. The more this application will be promoted, the 
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more the number of users will increase and the protection of the park from man-made disasters would 
be more effective. This application could be a good practice and an example for other geographic 
areas that need more careful supervision. Such an application would be very useful also for cities and 
for the rural settlements. 
 
Conclusion 
This case study demonstrates that using a webGIS application, assisted by a relatively easy 
Javascript and PHP code, it can be extracted information provided by tourists or residents of an area. 
The sponsorship and promotion of the application will bring in the future many benefits on the 
administration of the Cozia National Park, a protected area quite large and very important for the 
Romanian natural environment. The importance of using programming languages for the protected 
areas management is very high, especially in the context of an increasingly developed 
computerization. Spatial crowdsourcing applications should be implemented in many areas, because 
maps can hide many hard-to-find conclusions in another way. 
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Souhrn 
Cílem projektu bylo sestavení aplikace webGIS, kde mohou uživatelé nahlásit problém z chráněné 
oblasti Národní park Cozia - Rumunsko. Mapování je založeno na platformě Leaflet a přidáním 
příkazů kódu JavaScript a PHP jsme tento cíl dokázali splnit. Problémy, o nichž diskutujeme a 
identifikujeme ve vybrané chráněné oblasti, se vztahují k vandalskému chování turistů (házení 
odpadků do přírody, nezákonné kácení stromů, ničení veřejných statků, grilování na nevhodných 
místech, ničení flóry a dokonce i hubení volně žijících živočichů atd.). Výhodou způsobu, jakým jsme 
se přiblížili k prezentovanému problému, je poměrně snadný programovací kód, který lze upravit, 
takže podobné aplikace lze použít i pro jiná geografická místa. 
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Abstract  
The natural heritage and the geological formations with special characteristics have always been a 
great attraction. This attraction can be viewed as a positive or a negative element. Our study aims, by 
the methodology chosen, to show the extent to which the natural heritage represented by the mud 
volcanoes from the Great Paclele in Romania, is a tourist and economic resource, used properly, so 
that it would continue to be an important source in the sustainable education of the generations. The 
methodology used is the empirical one, the application of questionnaires, both for residents and for 
tourists or visitors. Our results show, from the residents' point of view, a disinterested approach, based 
on economic dissatisfaction, while the results obtained from tourists and visitors show a clear desire to 
visit the area repeatedly, especially for educational purposes and, as well as a desire to get involved in 
protecting these geological formations. The obtained results will contribute to the training of the 
resident population in a better organization for the tourism capitalization, and implicitly of economic 
valorization and, at the same time, it will contribute to the protection of the formations quite seldomly 
offered by nature. The involvement of the resident population through environmental projects and 
programs and appreciation of the tourism potential heritage is the key to developing a sustainable 
economy. 
 
Key words: employees, local economy, jobs, students 
 
Introduction 
The geological formations represent an increasing source of tourist attraction (figure 1). Muddy 
volcanoes have this dual quality of analysis, the first being that through which the elements of a 
volcano can be understood (they are not a volcano itself, but, from an educational point of view, they 
can play a major role), and on the other hand, it is important the phenomenon of formation and 
manifestation of the phenomenon of lifting the clay or sedimentary mud as a result of the pressure 
exerted by the natural gases located at a rather deep depth (figure 2a, figure 2b and figure 2c). The 
existence of these formations can help the local tourist development, being an attraction for all age 
groups (Costa et al., 2014; Pintilii et al., 2017; Teodorescu et al, 2019). But tourism is an economic 
activity that has to take into account a number of factors (Draghici et al., 2016; Ilieș et al., 2017; 
Teodorescu et al., 2016).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Location of the geological reserve from 
Paclele Mari in Buzau county, Romania 
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The marketing mix, no matter what the objectives are, cannot omit the policy of the promotion policy or 
the policy concerning the people (the policy concerning the employee) next to the others (Grecu et al., 
2019; Manea et al, 2013; Peptenatu, 2019). It is precisely these components that are the defining 
factors in the sustainable use of what nature has offered us. This phenomenon of muddy volcanoes in 
Buzau county in Romania is facing some deficiencies of valorization, the most widespread being the 
educational one (figure 1). It is necessary, beneficial, but insufficient so that the area may have a 
profile in which the tourism should really be found in the activities of the local economy and in the 
income of the inhabitants (Teodorescu et al., 2016; Dinca et al., 2015; Szemkovics et al., 2018). 

 
 
Materials and methods 
In our study we ave followed a series of methodological steps. First of all, we considered very 
important the analysis of the economic statistical data, related to the existence and the profile of the 
existing companies in the administrative unit to which it belongs. Thus, the analysis of the evolution of 
the total number of companies from Scortoasa commune for the period 2000-20018 has been made in 
comparison with the evolution of the number of companies the whose activity is tourism, for the same 
period (Teodorescu et al., 2019). Thus we can see the weak economic development of the area, not 
only from the tourist point of view, but also from the economical point of view in general (figure 3). In 
order to analyze the situation from a socio-economic point of view, the methodology also included a 
social-economic analysis, that of analyzing the evolution of the number of employees existing in all the 
companies in the territorial administrative unit of Scortoasa Commune, as well as the evolution of the 
number of employees in the companies whose object of activity is tourism (figure 4). Thus, their weak 
participation in the local tourist activity is noted. 
 
Results 
This natural phenomenon, of the muddy volcanoes existing at Paclele Mari, covers an area of 
approximately 15 ha. The muddy volcanoes at Paclele Mari have been declared a geological reserve 
since 1955, becoming a natural reserve that includes local fauna and flora. The place names of the 
area are connected to this natural phenomenon. Thus, the Muddy volcanoes at Paclele Mari make up 
a protected area of national interest - a natural reserve of a faunistic and floristic geological type 

Fig. 2 (a. b. c.):  Specific activity of Mud 
Volcanoes from Paclele Mari, Buzau 
County, Romania 
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(figures 1). From the point of view of the relief, the natural reserve from Paclele Pari is situated at an 
altitude of 300-325m. 
a. Regarding the evolution of the number of companies in the territorial  
administrative unit of Scortoasa commune, located in Buzau county, Romania, there can be easily 
observed that within the period 2000-2018, the largest number of companies was registered in 2007 
and 2008, following a period of slight numerical reduction thereof. Regarding the evolution of the 
number of companies that have tourism as object of activity, it is clear that they appear in the list of 
companies only since 2012, their number highlighting the weak participation of tourism as an 
economic activity (figure 3) The general tendency of both situations analyzed is ascending, which 
could mean a hope of economic growth. 
b. The number of employees from Scortoasa commune, Buzau county, Romania has been analyzed 
comparatively – the general number versus the number of employees functioning within the tourism 
companies (figures 4). The situation is similar to that encountered in the case of companies. The 
highest number of employees is registered within 2012-2013 in the case of employees in general, in 
the existing companies in Paclele Mari commune in Buzau county. The presence of the employees is 
registered after 2012, then after 2013, with the emergence of companies whose field of activity is 
tourism. 
c. The presence of the groups of students is a clear proof of the attempt to develop the affective-
attitudinal competences, especially for the formation of a positive attitude towards the natural 
environment, through the ecological education, but also of the cognitive and specific competences, for 
the disciplines in the school curricula. Muddy volcanoes are a very important source of didactic 
guidance. Here the miniature elements of a volcano can be seen (even if they are not real). On the 
other hand, it is very important to fix the theoretical knowledge of the students acquired at class, on 
the way in which natural gases can create such formations, by their upward pressure. School 
excursions and outdoor teaching in this geological reserve space are increasingly numerous (figure 5a 
and figure 5b). 
 
Conclusions 
The presence of the muddy volcanoes from Paclele Mari in Buzau county, highlights the specific 
character of these formations. The results obtained come to support those interested in visiting these 
formations, so that these formations can be observed and analyzed, without being damaged, indirectly 
suggesting, on this purpose, a series of possible measures to the local administration, as the main 
administrator. 
There is necessary the correlation between the natural resources existing in a certain geographical 
area, on the basis of which they can develop study and visitation centers or tourist activity on the first 
hand, and, on the other hand, human resource able to provide quality services as they are required by 
the tourist and specialized activity, and moreover as they are required by the activity of the Muddy 
volcanoes.  In this way, the present study has sought to offer this image of the favorability and the 
opportunity offered by the existence of resources in the soil of Buzau county, resources that are yet 
insufficiently used for tourism purposes. The factors contributing to this dysfunctionality are multiple 
and, most of the times, are due to human resources and the lack of administrative measures 
conceived and taken to support this area. By developing tourism and using the workforce in Paclele 
Mari commune, opportunities would be created in maintaining a local demographic and economic 
balance. 
The present study, by its results, aims to increase the relevance of tourism in an area where natural 
resources must be exploited and highlighted, in order to become attractive, and the percentage 
obtained by those who want to discover a very interesting area from a geographical and tourist point of 
view may therefore get higher and higher.  
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Fig.  5 a and fig. 5 b: The presence of students at the volcanoes for practical activities - teaching and 

tourism 
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Souhrn 
Přítomnost geologických formací typu baheních sopek je zajímavým zdrojem pro funkční změny 
místní ekonomiky. Tato studie navrhuje analyzovat všechny tyto proměné sledováním určitých 
ekonomických ukazatelů, jako je počet společností existujících v lokalitě, do které tyto zdroje 
administrativně patří. Rovněž je velmi důležité sledovat vývoj počtu společností ze stejné lokality, 
jejichž předmětem činnosti je cestovní ruch. Provedením srovnávací analýzy mezi dvěma 
ekonomickými ukazateli budou zřetelné role cestovního ruchu a jeho místních trendů. Bahenní sopky, 
sledované v této studii, jsou také uvažovány jako zdroj vzdělávání studentů. Všechny tyto místní 
analýzy mohou podpořit místní orgány snahou věnovat pozornost náležitého rozsahu, kterou si tento 
jev zaslouží. Dnes tento zdroj vzdělávání a ekonomicko-turistické zájmu nepatří do kategorie těch 
zdrojů, které jsou na seznamu priorit a čekají na reorganizaci v nadcházejících letech. Naopak, 
vykořisťování pro turistické účely, aniž by byla stanovena určitá pravidla, může vést k výraznému 
zhoršení celé situace. 
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Abstract  
Managers within institutions, both public and private, need to be prepared to lead their organizations in 
a volatile, uncertain, complex and ambiguous environment–the VUCA environment. More than ever, in 
these times, managers have to adapt their management style, so they have to posses the ability to 
inspire and determine subordinates to contribute to the organization's strategy, offering them a series 
of recreational activities (vacations, parties, subscriptions to different leisure facilities), in addition to 
financial remuneration. 
In a difficult business environment with major changes from one day to another, increasing attention is 
paid to managers from different areas (tourism trade, technological development, environmental 
quality) that contribute to increasing the economic performance of a country and to improving the life 
of citizens. 
Considering the scientific papers and theories from this area, the present study highlights new models 
of behaviour, skills and competencies that each manager must adopt in order to survive in a complex 
and uncertain world. The study, also emphasizes the main problems encountered by managers in 
motivating and rewarding subordinates, representing a starting point for what means the efficient and 
effective management of companies in the VUCA world.  
 
Key words: managerial competencies, skills, performance 
 
Introduction 
The traditional plan, followed by the majority of organizations, respectively, the creation of products 
and the provision of services at a high quality level, was completed by satisfying the wishes of 
consumers in a rapid way, the technological process of the economic entities being updated more and 
more frequently. The easy way in which digital information can be copied without being corrupted and 
almost without cost, being freely distributed to anyone and to people connected to the internet, causes 
a number of changes within organizations (Ciocoiu, 2011).  
In order to describe the uncertain business environment, as well as today's society in which we all 
carry on our activity, has been introduced the acronym of the VUCA world. The acronym VUCA 
(volatility, uncertainty, complexity and ambiguity) was taken from the military vocabulary, this being 
used for the first time to describe an uncertain environment with threats at every step, where conflict 
was inherent and impossible to predict.  
The environmental term is extremely complex, including all the internal and external elements of the 
organization (social, political, economic, geographical, demographic, legal components), which leads 
to an understanding of the operating mode, of the company as a whole system. An organization is 
defined as a group of people brought together to accomplish specific goals (Robbins, Coulter, & 
DeCenzo, 2017). Thus, organizations act as a self-regulating system that must always reach a state of 
equilibrium in terms of the activities carried out, despite the exogenous and endogenous disturbances. 
It is true that the sustainable development strategies planned by most organizations are aimed at 
increasing profits and ensuring high competitiveness, but they must be implemented with respect for 
the environment, adapting to the increasingly complex restrictions  (Ianos, Peptenatu, & Zamfir, 2009). 
In the VUCA world, increasing attention is paid to organizations and implicitly to managers acting in 
complex areas of activity, such as tourism, because these areas make a significant contribution to the 
sustainable development of the local economy (Grecu, Gruia, Simion, Joita, & Predescu, 2019).  From 
the oldest times, the main function of management has been to increase the competitiveness and 
functionality of the organization, the specialist Peter Drucker affirming that the management 
represents the most important means of economic growth (Nicolescu & Verboncu, 2008). It is a 
general truth that people, respectively the employees of each organization, are the ones that can 
ensure the success of the company through the activities and tasks successfully completed. 
Considering the rapidity of changes in the business environment, there is no prototype or certain 
standards that must be met by a person to become a manager. Managers are the people who 
contribute to defining the objectives of the companies, organizing and coordinating the activities to 
achieve them, using the resources within the organization (human, material, informational), in an 
efficient way. 
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Material and methods 
The present research included a literature review of the VUCA concept and the new competencies 
that managers must have in a turbulent environment, in order to increase the organizational 
performance and motivate their  subordinates to adapt and implement the necessary changes quickly. 
Today's society is experiencing a series of changes, and increasingly the activities carried out within 
an organization, in the past no longer serve as a starting point for managers, as the newly emerged 
situations are completely different, so they have to crosses its own path in a volatile, uncertain, 
complex and ambiguous environment. Volatility refers to the nature and dynamics of changes in the 
external environment, often difficult to predict - the need to constantly face changes from the external 
environment and to innovate gradually becoming a means of survival in the business world (Webb, 
2016). A volatile work environment demands that organizations have agile managers, willing to 
constantly learn to improve their leadership style.  
Managers in the VUCA world must become “digitally mindful” because new digital technologies allow 
remote communication and work (Tarafdar, 2016), so the company's objectives can be more easily 
achieved. Uncertainty refers to the reduced ability of managers to predict change because of the lack 
of information about future events, considering that previous experience is no longer valid, because 
the data has changed. The complexity of the business environment refers to the multitude of factors 
as well as to the relationships that are established between them, which must be considered by the 
managers of the organizations (Bade, Schuster, Bader, & Shaffer, 2019). The ambiguity of the 
business environment is the result of all the above characteristics as there are no simple answers yes 
or no, frequently the solution formulated for a particular problem depends on several factors 
(Codreanu, 2016). The VUCA world demands that organizations be open to change and have 
managers who possess the knowledge and information so that when an opportunity arises, it is 
properly used, and when a crisis situation, that could endanger the activity of the organization is 
created, it must be overcome without producing negative consequences. 
 
Results and discussion 
The management process conducted within an organization is formed of all the actions carried out by 
a manager or by a person or a group of persons designated by them. The main activities that 
managers must take into account are shown in the figure below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig, 1: The main activities of managers in the context of the VUCA world 
Source:adapted from Mullins, 2010 
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subordinates, coordinating their activity and motivating them to contribute to reaching the goals of the 
organization, taking advantage of every opportunity.   
Today, more than ever the activities carried out by managers in different complex and volatile areas, 
such as tourism trade, are a powerful factor of economic influence, both locally, regionally or nationally 
(Jiota, Grecu, Predescu, & Draghici, 2019). The development of the skills and competencies of the 
personnel, which contribute to the process of adaptation to the VUCA world, it represents the main 
means by which the progress of an organization is ensured (Popova & Shynkarenko, 2016). 
Therefore, motivated employees willing to accept change and continually improve is a key factor in 
occupying a superior competitive position (Rybnicek, Bergner, & Gutschelhofer, 2019). It can be 
appreciated that the motivation level of a person defines the productivity obtained by that person. 
Thus, motivated employees will have a high level of innovation in the process of producing goods and 
in providing efficient services.  
Increasingly, the output of the employees whose motivation comes only from the salary tends to 
decrease. Employee motivation is one of the most complex concepts, often difficult to understand 
(Sihag, 2016). Motivation is a combination of strengths that support employee behavior in order to 
achieve the organization's goals (Sukmayuda, Moeins, & Cahyono, 2019). Thus a special accent must 
be given to recreation, respectively when the employees record remarkable results, they must be 
congratulated and encouraged, so that they wish to achieve higher performances: a day of vacation, 
gift cards, subscriptions to different entertainment centers, verbal and written thanks, surprise parties, 
etc. Considering that the performance of the whole organization is composed of the individual results 
recorded by each employee, the motivational framework in the VUCA environment created by the 
managers of the organizations must ensure a harmonious climate in which each employee must come 
with pleasure, to feel important, to have the image of winner. 
 
Conclusion 
The changes that take place within the organizations determine transformations in the level of the 
competencies, skills, behaviors, attitudes, responsibilities of the employees, therefore it is necessary 
that the work processes that take place within the organizations to be well defined and delimited.  
The uncertainty, present in the business environment, the difficult awareness of the problems and 
risky situations that represent a threat for organizations determines the managers that besides 
managerial skills and the knowledge specific to the post, also possess a series of qualities, new skills: 
rapid collection of information, sorting and classifying them according to the level of urgency, 
organizing work teams and correctly evaluating each employee, setting realistic goals that can be 
realized by the employees. 
Different areas of activity, such as tourism trade, contribute majorly to the economic evolution of a 
company, thus, managers must have the ability to implement certain changes quickly with the help of 
their subordinates, which means that they must be specialists in the field, offering instructions that 
inspire confidence in the employees and lead to the restoration of the equilibrium status of the 
organization. In the VUCA business environment managers must pay special attention to the process 
of evaluating the employees in the sense of recognizing the remarkable achievements registered by 
them (strengthening the success by offering feedback) or identifying the problems that have led to the 
hindrance of reaching the previously established indicators. 
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Souhrn 
Účelem této práce je identifikovat a analyzovat nové dovednosti a kompetence, které musí každý 
manažer získat, aby zajistil úspěch organizací, ve kterých působí, v nestálém, nejistém, složitém a 
nejednoznačném podnikatelském prostředí - prostředí VUCA. Vzhledem k tomu, jak činnost 
organizací v určitých oblastech (cestovní ruch, telekomunikace, IT) přímo ovlivňuje úroveň rozvoj 
země, musí být manažeři schopni plnit úkoly mnoha způsoby, mít informace z několika sektorů tak, 
aby mohli na změny reagovat okamžitě. 
Manažeři v rámci organizací musí plnit řadu specifických a společných úkolů, bez ohledu na oblast 
jejich činnosti, jako jsou: vývoj strategií a politik a zajištění jejich úspěšné implementace, monitorování 
a kontroly činností prováděných v rámci společnosti za účelem vyhodnocení stupně dosažení dříve 
předpokládaných cílů. Musí mít také vynikající dovednosti v oblasti lidských vztahů, konkrétně 
vytváření a udržování efektivních vztahů se zaměstnanci organizace, se svými nadřízenými a 
podřízenými, protože výsledky jsou získány z práce celého týmu. Ve světě VUCA je v rámci 
organizací věnována zvláštní pozornost zaměstnancům, protože představují jediné zdroje schopné 
produkovat další kategorie zdrojů (materiální, finanční atd.). 
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Abstract 
In Romania, salt represents an important economic resource, as a result of industrial or domestic 
usage, and in the last two centuries, as a tourist resource through its numerous types of 
arrangements/ facilities and uses. Both the salt deposits taken into consideration within our study, the 
one from Slănic Prahova and the other from Ocnele Mari, belong to the upper salt - based  formation 
of langhian age (middle Miocene), located south of the Carpathians. Under  the form of a pillow - or a 
bag, the deposits have thicknesses of 300 - 500 meters, totaling reserves of over 10 billion tons.In the 
present study, the evaluation of the tourist activity takes into account the characteristics of the salt 
deposits in the two centers, the manner of exploitation of the salt over time, but also their curative 
properties. On the other hand, the study dwells upon the differences in the evolution both in time and 
space, of the two centers from the point of view of the salt exploitation and tourism valorization, but 
tries at the same time to highlight solutions to solve the dysfunctionality regarding the valorization of 
the salt deposits by different types of tourism activity, as well as the use of local human resources in 
these activities. Both geographical areas where these centers exist, face demographic problems, 
especially related to the mobility of the population as a result of the unemployment phenomenon-lack 
of jobs.  
 
Key words: salt deposits, tourism, employees, local economy, jobs 
 
Introduction 
Salt deposits have attracted attention of human communities throughout history, given its important 
role in food. The salt deposits in Romania belong to the lower salifera formation (dating from 
Burdigalian) and to the upper salifera formation (dated from Langhian). Since the 19th century, due to 
the new trends in healing medicine, some saline and salt lakes began to be used in different forms in 
the improvement and the treatment of certain diseases. Aiming at such objectives spa activities began 
to develop, which, over time, especially in the second half of the twentieth century, proved to have 
undergo a rapid development (Teodorescu et al., 2019). There could be exemplified balneo – 
climateric spa resorts such as Slănic Moldova, Ocna Sibiului, Slănic Prahova, Amara, Techirghiol, 
Ocnele Mari and many more. In our analysis, we have chosen two tourist centers, Slănic Prahova and 
Ocnele Mari, similar in terms of evolution in time, geographical position and types of spa activities. The 
salt deposit from Slănic Prahova belongs to the upper salifera formation, being located in the Curving 
Subcarpathian Mountains, called in Romanian „Subcarpatii de Curbura“. It is a cushion-shaped 
deposit that covers an area of 10 square km, being located from the surface up to 1000 meters deep, 
with a thickness of up to 500 meters. It has a 98% NaCl concentration, while the reserves reach the 
total amount of 1137 million tons. The salt deposit at Ocnele Mari is of the same age and has the 
same shape as the one at Slănic Prahova. Occupying an area of 30 sq.meters, it runs at a depth 
between 100 and 1000 meters, while the thickness reaches 400 meters. The concentration of NaCl is 
97%, while the known resorces reach the amount of 9229 milion tons (Ene et al., 2009). In both 
locations, the exploitation of the salt was done by solid extraction of the salt under different forms of 
exploitation (gallery, bell- shape excavation etc. (but also by means of a solution, by injecting mass 
water and extracting the concentrated solution for the industrial purpose by using mining rigs or pumps 
- Ocnele Mari). In place of the old exploitations, especially those in the form of a bell, which was the 
prevalent specific exploitation type until the beginning of the 19th century, there were formed salt lakes 
(Balta Rosie, Ocnita I, II and III from Ocnele Mari; Baia Baciului, Baia Verde, Baia Roșie from Slănic 
Prahova), as a consequence of the accumulation of rainwater or groundwater. The most recent lakes 
in Ocnele Mari are the result of violent collisions in the salt solution extraction fields, over the years 
2001-2002 (Ene et al., 2009; Zeleňáková et al., 2019). Some of them, such as the Balta Rosie at 
Ocnele Mari and Baia Baciului at Slănic Prahova, were set up as swimming pools, around which there 
were develped other facilities (accommodation, restaurants and terraces, medical offices). In both 
locations, the operating rooms of the salt mines, where no extractive activities had been ever 
practised, there  werre arranged spaces for spa treatment, the access being provided through the 
descent galleries by means of cars (Ocnele Mari and Slănic Prahova) or through a vertical well by 
elevator (Slănic Prahova). At Ocnele Mari and Slănic Prahova, the sapropelic sludge or mud, which is 
extracted  from the bottom of some salt lakes, is also used for curative purposes. All these resources 
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and facilities are used, in addition to recreational activities, in medical care, the main conditions 
improved or treated being metabolic and nutritional, rheumatic, gynecological, respiratory or 
dermatological. 
 
Materials and methods 
In the accomplishment of the study, a series of methodological steps have been followed. First of all, 
we have considered the analysis of economic statistical data related to the existence and profile of 
companies in the two analyzed localities, Slanic Prahova and Ocnele Mari, as very important. Thus 
the analysis of the evolution of the total number of companies for the period 2000- 2018 has been 
analyzed, for the same period,  in comparison with the evolution of the number of companies that have 
tourism as activity object. Another statistical indicator considered to be relevant, is the evolution of the 
number of employees, the analysis performed for the two localities in direct comparison between the 
total number of employees and the number of companies whose field of activity is tourism. The third 
element analyzed consist of the results obtained by analyzing the questionnaires, applied to the 
resident population from the two localities under study. 
 
Results 
The analysis of the two indicators, the total number of companies and the number of companies 
whose activity field is tourism, in the two localities where the salt resources are present, show 
differences between them. It is noticeable in both situations the level of the years 2008 and 2009, 
when their number reaches quite high values (figure 2 and figure 3). The two years are important for 
the development of local economies. After 2015, there is a clear decrease in the number of 
companies, regardless of the field of activity, in both localities (Teodorescu et al., 2019; Grecu et al., 
2019). The decline began much earlier, starting with 2013, with a continuous downward slope (figure 
2). The demographic factor is considered to be largely responsible for this decline. The number of 
people able to work in these localities has decreased considerably. 
Regarding the number of employees in the two analyzed localities, there are some differences (figure 
4 and figure 5). The importance of tourism as an activity is obvious, according to the number of 
employees in Slanic Prahova, where from the comparative analysis it is noticed the numerical 
approximation of the tourism employees to the total number of employees existing in that area.  
Regarding the involvement of the local population, the study also includes a questionnaire, the 
answers of which can argue the tendencies of tourism development in the Slanic Prahova area and 
what this activity implies. 
a. Personal data – on the purpose of tracking the age segment interested in using salt deposits for 
tourism purposes and of analyzing the positive or negative reactions depending on the age and socio-
professional structure (figures 6 and figure 7) regarding the involvement in local tourism promotion. 
These data are very important in order to analyze the support or refusal of the residents to stand for 
the development of local tourism. They are the ones who should be directly involved in promoting and 
developing the local economy, while tourism is an economic branch where clear numerical 
involvement is observable, represented by the employees of the companies whose activity field is 
tourism. 
b. Involving residents in promoting and participating at the tourist activity of the area, based on the 
existence of salt deposits and salt exploitation mines (Figure 8). The salt explitation mine in Slanic 
Prahova has been set up for tourism and for the treatment of respiratory tract diseases. Beside these 
purposes, there are arranged facilities around a series of saltwater lakes whose tourist attractiveness 
is quite high. These facilities have attracted an increasing number of tourists in recent years. 
From the results offered by the questionnaire, it is clear the involvement of the resident population in 
promoting the area from a tourist point of view, as only 3% of those who participated in the study (117 
people) answered negatively. 
 
In the case of the residents of Ocnele Mari, the number of those involved in completing the 
questionnaires amounted to 103 persons. 
a. Personal data - The predominance of the advanced age is evident through the 59% (figure 9). 
Among the residents participating in the study, there is a balance between employees and pensioners 
or retired people (figure 10), together with a significant percentage of the unemployed 6%, which, 
together with the dis-occupied, ranking 5%, is a fairly high percentage. By these values, even if they 
represent a survey on a limited sample, it could be a warning or an alert signal that could be 
transformed into an opportunity for other local activities, adjacent to tourism (Pintilii et al., 2017; 
Zeleňáková et al., 2017; Teodorescu et al., 2016). 
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b. The advertising offered by residents is one of the most important. The hospitality is not enough only 
for those who offer tourist services to attract tourists to the area, but the entire community. Offering 
additional services to those coming to treatment or for recreational purposes, is a major plus, with 
bilateral effects: for community and for tourists.  
The involvement of the residents in promoting and participating at the tourist activity of the area, based 
on the existence of salt deposits and the salt mine. Most of the residents of Ocnele Mari participating 
in the study, recommend the salt from the locality, as it is beneficial for medical conditions (figure 11). 
There are also many who post the attractions of the area on the Internet or accompany friends who 
arrive in the area.  
 

  

 

 

 

 

Fig. 2: Evolution of the number of 
companies and firms that have tourism as 
activity field in Ocnele Mari 

Fig. 3: Evolution of the number of 
companies and firms that have tourism as 
activity field in Slanic Prahova 
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Conclusion 
The results of our study show the economic importance of salt for the two localities from which it is 
exploited. As a novelty, the results highlight the need to involve the local population in completing the 
tourism services infrastructure. Equally, the results confirm a low share of tourism in the local 
economy despite the benefits these deposits can bring. The economic development of these localities 
could be based on creative functional mutations, so that salt is only a pillar of attraction and recreation. 
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Souhrn 
Analýza hospodářské situace ve dvou lokalitách nacházejících se v relativní blízkosti - Ocnele Mari a 
Slanic Prahova prostřednictvím dvou ukazatelů, které jsou počet společností a zaměstnanců. Analýza 
ukazuje křehký vývoj mimořádného zdroje - zdroje soli. Jeho zhodnocení realistickým a kreativním 
způsobem by mohlo přinést zvýšení kvality života obyvatel a nové postavení obou lokalit na mapě 
lázeňských letovisek v Rumunsku a Evropě. Kombinace ekonomického faktoru s přírodním faktorem 
ve spojení s kreativním je tím, co je nezbytné pro skutečný, životaschopný a udržitelný rozvoj. 
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Abstract 
A urban space that is a life-friendly environment for the people who live in it represents one of the first 
objectives of our society. In this sense, urban green infrastructures play an extremely important role in 
increasing the quality of life and reducing the negative effects of pollution. Unfortunately, we are 
witnessing a global reduction in green areas as a result of prioritizing the construction of buildings and 
roads, resulting a decrease in the number of square meters of green space allocated per capita. 
In the present study we set out to capture the way that urban green infrastructures, located in an 
urban neighborhood, could improve the quality of life for it’s residents. Green areas have an important 
role in reducing daily stress and even increase the cohesion of the community. In this study we 
analized how the urban green infrastructure is organized, located in the neighborhood, and also the 
need to create new green space that could improve the quality of life for its residents. In this sens, 
using GIS, we created a cartographic representation of the existing green spaces and forther more, 
using the same technique, we propose a model in wich the new green spaces are located according to 
the priority needs of the community. This resulted in a cartographic model in which the location of 
green spaces took into account both the territorial reality and the need of each inhabitant to have easy 
access to a relaxing space. 
 
Key words: green space, quality of life, urban space, cartographic model 
 
Introduction 
The main objective of this paper is to see how urban green infrastructures can be organized in new 
residential spaces, so that they can improve the quality of life for residents. This is particularly 
important as the urban population grows (United Nations, 2018). As this will happen, cities will be the 
manifestation center of two phenomena: urban sprawl (Sonde, Balamwar, & Ochawar, 2019)  and 
urban densification (Brueckner, 2000; Gavrilidis, Niță, Onose, Badiu, & Năstase, 2019). These 
phenomena are more present in new metropolitan areas, urban development rapidly transforming 
landscapes, strongly altering biodiversity and ecosystem functioning (Buyantuyev & Wu, 2009, 
Braghina et al., 2012, Petrișor et al., 2016, Grigorescu & Geacu, 2017 , Diaconu et al., 2017, 
Zelenakova et al., 2017). In addition, a number of studies highlight the particularly important impact of 
human intervention on ecosystems (Andronache et al., 2017, Zelenakova et al., 2018, Diaconu et al., 
2019). In this context, green space tends to be neglected, not infrequently missing or poorly distributed 
(Panagapolous, Bosteanaru Dan, & Duque, 2015), thus, can reduce the well-being of it’s inhabitants. 
On this background, strategic planning comes with an approach on the concept of infrastructure that 
implements at various scales different kinds of urban green spaces (Hansen & Pauleit, 2014; Artmann, 
Kohler, Meinel, Gan, & Ioja, 2019). The key features of the green infrastructure concept refer to the 
existence of strategically planned natural and semi-natural areas in order to protect biodiversity and 
provide ecosystem services (European Commission 2013; Badiu et al. 2016). 
 
Material and methods 
The city of Bragadiru (Fig. 1) is located in the southwest part of Ilfov county, to the southwest of the 
municipality of Bucharest. Bragadiru covers an area of 2,179 ha. The agricultural area is 1,378 ha, of 
which the arable area occupies 1365 ha. The city of Bragadiru is located in a plain area, with wide 
valleys presenting a very small fragmentation and an average altitude of the land about 75 - 85 m.  
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Fig. 1: Bragadiru and Independenței Neighborhood localisation 

 
Tab. 1: Components of Bragadiru 

Data Bragadiru 

Population: 24,394 
Total surface: 2,179 ha 
Urban surface: 539 ha 

 Outside built-up area 1,640 ha 
Number of neighborhoods 4  

Green Spaces 21,5543.9 m2 

Green space per capita 8.83 m2 

 
 

The region in which the site is located belongs to the sector with a continental temperate climate, with 
an annual average temperature of +10.3ºC and precipitation of 500 - 600 mm. To fully understand the 
complexity of the city, we chose the Independence Neighborhood to propose a series of solutions that 
can be incorporated into each neighborhood, thus creating a green infrastructure model. The 
Independence Neighborhood is one of the 4 neighborhoods of the city of Bragadiru, being located in 
the eastern area in contact with the city of Bucharest. First, the two main components of the city 
(urban space and green space) were analyzed, using GIS we made a map to see exactly how the land 
is used and by this I took into account the elements that the neighborhood needs.  
 
Results 
The green space that Bragadiru city offers to its inhabitants is 8.83 m2/per capita, being under the 
minimum of 26 m2/capita established by the legislation in Romania (OUG 114/2007). 
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Fig. 2: Bragadiru Land use                   
 
Due to the lack of this planning policy, the city has very few green spaces that the population can use. 
The only green space with an appreciable area is Bragadiru Park (about 4 ha), which occupies a 
peripheral position within the locality. This fact makes it less accessible for some residents, the 
distance they should travel is almost 7 km. The Independence neighborhood is located in contact with 
the city of Bucharest and has become extremely dynamic from the perspective of the living space, 
which has caused an acute lack of green spaces. Taking this into account, we have proposed some 
solutions for improving the green infrastructure (Fig. 3). First, we proposed squares for green spaces 
with shrubs of 1.0 - 1.5 m high along the main penetration artery - Alexandria road. We also proposed 
a green curtain with a height of 1.5 - 2.5 m along the other two most circulated arteries that border the 
neighborhood (Râul Doamnei street and Legendei street). 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
Fig. 3: Green Infrastructure proposal for Independenței Neighborhood 

  
The role of these green curtains - in the case of the three traffic lanes - is to reduce the level of air 
pollution with suspended particles but also the toxic gaseous pollutants emitted by the vehicles in 
motion. Also these barriers play an important role in reducing noise pollution another important 
element with negative effects on quality of life. Indeed, in the literature, the positive effects generated 
by these green curtains have been demonstrated (Tong et al., 2015, Baldauf 2017). Another proposal 
is the arrangement of five green spaces as proximity recreation spaces that would complete those 
already existing at the city level. Although peripheral in location compared to the living space, they 
represent a viable alternative in terms of accessibility for the inhabitants of the neighborhood. In order 
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to encourage residents to practice a healthy lifestyle but also for lovers of movement, an area for 
running has been proposed, located parallel to the Danube street. 
 
Conclusion 
The analysis of the territorial balance shows an obvious imbalance in the areas of green spaces 
compared to the areas occupied by the residential and economic areas. There is also a lack of 
planning of the green space and a chaotic urban evolution that can affect the well-being of the 
residents. Through this paper we have tried to propose minimum elements of green infrastructure that 
can provide the local community with a healthier lifestyle. Access to a green space has physical, 
psychological and social benefits, providing support for various activities that increase the inclusion 
and cohesion of communities.   
 
References 
Andronache, I., Fensholt, R., Ahammer, H., Ciobotaru, A. M., Pintilii, R. D., Peptenatu, D., Draghici, C. 
C., Diaconu, D. C., Radulovic, M., Pulighe, G., Azihou, A. F., Toyi, M. S. & Sinsin, B (2017). 
Assessment of Textural Differentiations in Forest Resources in Romania Using Fractal Analysis, 
Forests, 8 (3). Article Number: 54. 
Artmann, M., Kohler, M., Meinel, G., Gan, J., & Ioja, C. (2019). How smart growth and green 
infrastructure can mutually support each other — A conceptual framework for compact and green 
cities, Ecological Indicators, 10-22. 
Badiu, D., Iojă, C. I., Pătroescu, M., Breuste, J., Artmann, M., Niță, M. R., Grădinaru, S. R., Hossu C. 
A. & Onose, D. A. (2016). Is urban green space per capita a valuable target to achieve cities’ 
sustainability goals? Romania as a case study. Ecological Indicators, 53-66. 
Baldauf, R. (2017). Roadside vegetation design characteristics that can improve local, near-road air 
quality. Transportation Research Part D, 354-361. 
Braghina, C., Merciu, C., Peptenatu, D., Dobre, R. & Ianos, I. L., (2012) Environment Management In 
The Mining Areas Functionally Restructured. Case Study - The Petrosani Depression, Romania, 
Journal of Environmental Protection and Ecology, 13 (4). 2394-2403. 
Brueckner, J. K. (2000). Urban sprawl: diagnosis and remedies, International Regional Science 
Review, 160-171. 
Buyantuyev, A. & Wu, J. (2009). Urbanization alters spatiotemporal patterns of ecosystem primary, 
Journal of Arid Environments, 512-520. 
Diaconu, D.C., Andronache, I., Pintilii, R. D., Bretcan, P., Simion, A. G., Draghici, C. C., Gruia, K. A., 
Grecu, A., Marin, M. & Peptenatu, D. (2019). Using fractal fragmentation and compaction index in 
analysis of the deforestation process in Bucegi Mountains Group, Romania, Carpathian Journal of 
Earth and Environmental Sciences, 14 (2). 431-438. 
Diaconu, D.C., Peptenatu, D., Simion, A.G., Pintilii, R.D., Drăghici, C.C., Teodorescu, C., Grecu, A., 
Gruia, AK. & Ilie, A.M. (2017). The restrictions imposed upon the urban development by the 
piezometric level. Case study: Otopeni-Tunari-Corbeanca, Urbanism. Arhitectură. Construcții, 8 (1). 
27-36. 
European Commission, E. (2013). Building a Green Infrastructure for Europe. 
https://ec.europa.eu/environment/nature/ecosystems/docs/green_infrastructure_broc.pdf. 
Gavrilidis, A. A., Niță, M. R., Onose, D. A., Badiu, D. L., & Năstase, I. I. (2019). Methodological 
framework for urban sprawl control through sustainable planning of urban green infrastructure, 
Ecological Indicators, 67-68. 
Grigorescu, I. & Geacu, S. (2017). The dynamics and conservation of forest ecosystems in Bucharest 
Metropolitan Area, Urban Forestry & Urban Greening, 90-99. 
Hansen, R. & Pauleit, S. (2014). From multifunctionality to multiple ecosystem services? a conceptual 
framework for multifunctionality in green infrastructure planning for urban areas, AMBIO, 516-529. 
OUG 1. (2020, March). Drept online. Retrieved from 
http://www.dreptonline.ro/legislatie/ordonanta_modificare_protectia_mediului_114.ph p 
Panagapolous, T., Bosteanaru Dan, M. B., & Duque, J. A. (2015). Urban planning with respect to 
environmental quality and human well-being, Environmental Pollution, 1-8. 
Petrisor, A. I., Andronache, I. C., Petrisor, L. E., Ciobotaru, A. M. & Peptenatu, D. (2016). Assessing 
the fragmentation of the green infrastructure in Romanian cities using fractal models and numerical 
taxonomy, Ecosmart - Environment at crossroads: smart approaches for a sustainable development, 
32, 110-123. 
Sonde, P., Balamwar, S., & Ochawar, R. (2019). Urban sprawl detection and analysis using 
unsupervised classification of high resolution image data of Jawaharlal Nehru Port Trust area in India, 
Remote Sensing Aplications: Society and Environment. 



  323  

Tong, Z., Whitlow, T. H., MacRae, P. F., Landersc, A. J. & Y., H. (2015). Quantifying the effect of 
vegetation on near-road air quality usingbrief campaigns, Environmental Pollution, 141-149. 
United Nations U. (2018). World Urbanization Prospects. The 2018 Revision. New York: United 
Nations, The Departament of Economic and Social Affairs. 
Zelenakova, M., Diaconu, D. C. & Haarstad, K. (2017) Urban Water Retention Measures, Procedia 
Engineering, 190, 419-426. 
Zelenakova, M., Fijko, R., Diaconu, D. C., Remenakova, I. (2018). Environmental Impact of Small 
Hydro Power Plant-A Case Study, Environments, 5 (1), Article Number: 12. 
 
Souhrn 
Analýza hospodářské situace ve dvou lokalitách nacházejících se v relativní blízkosti - Ocnele Mari a 
Slanic Prahova prostřednictvím dvou ukazatelů, které jsou počet společností a zaměstnanců. Analýza 
ukazuje křehký vývoj mimořádného zdroje - zdroje soli. Jeho zhodnocení realistickým a kreativním 
způsobem by mohlo přinést zvýšení kvality života obyvatel a nové postavení obou lokalit na mapě 
lázeňských letovisek v Rumunsku a Evropě. Kombinace ekonomického faktoru s přírodním faktorem 
ve spojení s kreativním je tím, co je nezbytné pro skutečný, životaschopný a udržitelný rozvoj. 
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Abstract 
Effective management system of the municipality is based on the principle of creating synergistic 
effects. A strong synergies between destinations and businesses and tourism service providers can be 
created in tourism. Tourism has a multiplier effect as it creates conditions for related industries or 
directly related to tourism, which provide transport, accommodation, catering and other services. 
Tourism companies offer services that can be a significant source of marketing diversity, a competitive 
advantage of a municipality or a region and, in particular, overall customer satisfaction in accordance 
with the concept of sustainable development. This paper presents the impact of non-linearity of 
requirements on overall customer satisfaction. Not all product/service attributes have the same impact 
on overall satisfaction. Attractive attributes increase satisfaction, but failing to do so will not create 
dissatisfaction. However, meeting the must-be attributes does not yet guarantee high satisfaction, but 
failure to do so has a major impact on customer dissatisfaction. These effects are discussed in the 
Kano model and the article presents the application of this model to specific conditions of selected 
tourism services. 
 
Key words: Tourism, Customer satisfaction, requirements non-linearity   
 
Introduction 
In our geographical area, tourism is currently considered to be one of the most important development 
potentials of the municipality or region. It is one of the sectors with a high added value. It is one of the 
most dynamically developing sectors, fulfilling the mission of which is an important factor in 
employment and the knowledge economy. Effective system management of a municipality or a region 
is based on the principle of creating synergistic effects, on the synergy of all elements that serve to 
meet the needs and expectations of customers. Of particular importance is the synergy between the 
primary offer of a tourist destination and the full range of various support and mediation services 
(Budaj, 2019). The quality of these services can create positive support effects, but it can also be 
counterproductive. “The basis of a viable service is knowing the customer and his requirements. The 
customer is the most important object of the service, it is the person or organization that receives the 
service” (Hrnčiar, 2014). The quality of services is strongly dependent on the subjective perception of 
customers of the entire package. Fulfillment of requirements has a causal effect on overall 
satisfaction. However, this impact is not linear, as shown in earlier studies. The Kano model explains 
the non-linearity of requirements through a graphically clear scheme (Figure 1). It categorizes the 
requirements into five valid categories - attractive (A), one-dimensional (O), must-be (M), reverse (R) 
and indifferent (I) - and one invalid category - questionable (Q). 
The literature theoretically described the impact of the different types of requirements on 
satisfaction/dissatisfaction, but empirically based studies are very rare. This paper aims to examine 
the non-linear nature of the requirements for the level of overall customer satisfaction. 
 
Materials and methods 
The city of Poprad has enormous potential for tourism development, not only as a “gateway to the 
High Tatras”, but also as a destination for various types of tourism (Budaj et al., 2018). However, the 
overall benefits for the city from this sector are far from fulfilling the potential. This is largely due to the 
quality and quantity of support services provided. Testing the quality of these support services, 
however, is not easy either because of the uniqueness of customer requirements or customer 
segments, but also because of the non-linearity of these requirements. Investigation of this non-
linearity was carried out in the restaurant services in Poprad. A quality assessment questionnaire was 
used to verify the impact of potential non-linearity. In the questionnaire, overall satisfaction with 
restaurant services was measured as well as satisfaction with the eight service attributes considered 
important in the literature (Namkung, 2008). The following eight service attributes were used to 
categorize customer requirements using the Kano methodology: 
- A1: Appeling food presentation 
- A2: Tasty food 
- A3: Spatial seating arrangement 
- A4: Fascinating interior design 
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- A5: Pleasing background music 
- A6: Reliable service 
- A7: Responsive service 
- A8: Competent employees 
Overall satisfaction and attributive satisfaction were measured on a scale from 1 to 10. The results 
were processed in the IBM SPSS Statistics and Minitab statistical software. Descriptive statistics 
procedures were used for interpretation. Categorization of quality attributes was based on the classic 
Kano categorization procedure described in more detail in previously published studies (Kano et.al., 
1984; Shahin, 2004). 
 

If you can order cinema tickets 
online, how do you feel?

(Functional form)

If you can not order cinema tickets 
online, how do you feel?

(Dysfunctional form)

1. I like it that way
2. I am expecting it to be that way
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Fig. 1: Kano model and requirements categorisation (Witell, 2007) 

 
Results 
The survey was carried out in the first half of 2019. In total, 404 valid questionnaires from 12 
restaurants in Poprad were collected and evaluated. The scale used was tested for its reliability. 
Cronbach Alpha reached a level of 0,895, which corresponds to good results reliability. The overall 
satisfaction values (S) and attributive satisfaction (A1-A8) are given in Table 1. 
 
Tab. 1: Descriptive statistics of observed variables 
Variable Mean SE Mean TrMean StDev Median Skewness Kurtosis MSSD 
S 7,562 0,096 7,668 1,931 8,000 -0,55 -0,38 3,581 
A1 7,052 0,102 7,126 2,054 7,000 -0,33 -0,63 4,169 
A2 8,047 0,093 8,223 1,877 8,000 -1,15 1,37 3,390 
A3 7,290 0,101 7,393 2,024 8,000 -0,54 -0,30 3,515 
A4 7,847 0,099 8,014 1,983 8,000 -1,06 0,85 3,376 
A5 7,013 0,117 7,120 2,331 7,000 -0,48 -0,65 4,907 
A6 7,876 0,092 8,011 1,853 8,000 -0,82 0,18 3,207 
A7 7,908 0,107 8,088 2,155 9,000 -1,00 0,35 4,486 
A8 7,582 0,104 7,720 2,095 8,000 -0,81 0,14 3,989 
 
The values of overall and attributive satisfaction ranged from 7 to 8 on a 10-point scale. The standard 
deviation was around 20%, which can be considered as standard in surveys of such types.  
While some of the effects of non-linearity of requirements can be observed from these data, they will 
be better identifiable after using inferential statistics. Table 2 shows the results of a bivariate linear 
correlation analysis. 
The links between all eight attributes and overall satisfaction were statistically significant. The highest 
correlation coefficient was identified in the pair S↔A2 at the level of 0,581. This means that the 
second attribute (Tasty food) most influenced overall customer satisfaction. Correlation coefficients 
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between satisfaction and other attributes were relatively stable (ranging from 0.411 to 0.565). The 
non-linearity of their impact was verified through the Kano model. Its results are shown in Figure 2. 
 
Tab. 2:  Pearson's correlation coefficients and p-values  

Measure A1 A2 A3 A4 A5 A6 A7 A8 

Satisfaction 0,565 0,581 0,411 0,487 0,453 0,523 0,542 0,515 

95%LBCI-p 0,495 0,513 0,326 0,409 0,371 0,448 0,470 0,440 

95%UBCI-p 0,628 0,642 0,489 0,558 0,528 0,590 0,608 0,583 

p 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 
 
 

A1 A2 A3 A4 A5 A6 A7 A8

A 107 104 120 119 92 90 59 123

O 37 121 14 27 12 66 125 58

M 45 72 33 42 34 92 124 49

I 213 106 235 213 261 155 94 171

R 0 0 0 1 3 0 0 0

Q 0 1 0 0 0 0 0 0

| SI | 0,36 0,56 0,33 0,36 0,26 0,39 0,46 0,45

| DI | -0,20 -0,48 -0,12 -0,17 -0,12 -0,39 -0,62 -0,27

SIi =  
Ai + Oi

Ai + Oi + Mi +  Ii

 

DIi =  − 
Mi + Oi

Ai +  Oi + Mi +  Ii

 

 
Fig. 2: Results of Kano model application 

 
Figure 2 shows that most of the attributes were classified according to the Kano model as indifferent 
(I). Theoretically, these are attributes whose fulfillment resp. non-fulfillment should not have a major 
impact on overall satisfaction. One attribute was included in the so-called. attractive attributes (A) - A2: 
Tasty food. According to theory, this means that if the attribute is met, the customer satisfaction is high 
and if it is not met, it may not affect the satisfaction. This is a relatively contradictory finding since food 
is at the heart of restaurant products. Disgusting food would almost certainly have a negative impact 
on customer satisfaction. On the contrary, attribute A7 (responsive service) was included among the 
so-called must-be (M) attributes. Their fulfillment should not significantly increase their satisfaction, but 
their non-fulfillment should be reflected in high dissatisfaction. This result is not as contradictory as the 
previous one and is logically quite easy to interpret. 
 
Discussion 
Support and mediation services enterprises can significantly influence the overall satisfaction of the 
city visitors - tourism customers. The article outlines a model that evaluates in a sophisticated way the 
quality requirements of customers in their complexity - non-linearity. The current era of globalization is 
also characterized by the entry of a new “global” customer into the tourism scene. Many experts 
(Klinec, 2013, Zelený, 2011 and others) perceive the current “hard” globalization trends as harmful 
and call for the restructuring of the economy from globalization to relocalization. According to them, 
the relocalisation or recovery of local economies will grow and become one of the main megatrends of 
development in the coming decades. According to this concept, information, innovations are 
generated globally, but their transformation into new products must be realized locally, it must be 
“tailor-made” according to the requirements and demand of a specific local environment. Globalization 
thus becomes a concept, localization through implementation. It is worth taking care of customers and 
other stakeholders, because "innovation and quality are not based on regulations, standards or norms, 
but on customer care" (Zelený, 2011). 
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Conclusion 
Kano model can be also used to investigate the requirements of other (eg, accommodation or 
transport) services. Such research will create relevant prerequisites for cooperative management and 
marketing, for a strategy of cooperation and integration of subjects participating in tourism. Today, 
businesses and travel agents often call themselves "customer-oriented". This should also mean that 
they are able to meet customer requirements with a properly prepared and delivered service, that they 
can create an environment that gives confidence that they meet quality requirements, and that the 
(often neglected) quality of contact staff communication is also perceived below (Hrnčiar, 2014). 
Quality is a constant challenge, the cornerstone of the project, provoking various positive synergies on 
the road to success. 
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Souhrn 
Mikroregion Poprad a blízké okolí má bohatství v přírodních podmínkách slovenských velehor, tří 
blízkých národních parků, termálních pramenů i v množství sakrálních staveb, které vytvářejí široké 
spektrum nabídky pro cestovní ruch tohoto cílového místa. Úspěšný systémový management v 
cestovním ruchu je založen na zásadě vytváření synergických efektů. Silné synergické efekty může 
vytvářet synergie primární nabídky cílového místa s podniky a zprostředkovateli služeb cestovního 
ruchu. Integrovaný manažerský systém musí být vypracován „na míru“ regionu nebo města. Úspěch 
při zajišťování služeb v cestovním ruchu je výsledkem „řetězení" množstva faktorů a vlivů. Toto 
řetězení musí podle Deminga začínat „pojítkem kvalita". Kvalita služeb je výrazně závislá od 
subjektivního vnímání zákazníkem a složitost její posuzování je dána i faktorem nelinearity požadavků 
na celkovou spokojenost zákazníků. Ne všechny atributy produktu mají stejný vliv na celkovou 
spokojenost. Atraktivní atributy spokojenost zvyšují, ale jejich neplněním se nedostaví nespokojenost. 
Splnění povinných atributů však ještě nezaručuje vysokou spokojenost, avšak jejich neplnění mě velký 
vliv na nespokojenost zákazníka. O těchto vlivech pojednává model Kano a v článku je prezentována 
aplikace tohoto modelu na konkrétní podmínky restauračních stravovacích služeb v podnicích 
cestovního ruchu města Poprad. Otevření této problematiky by mělo podnítit zúčastněné strany 
překročit hranice vlastních (konvenčních) představ a nadchnout se pro vytváření mnohem lepší reality, 
jak byla ta dosavadní. Prezentované zkoumání může vytvořit nové pohledy a podnítit nové 
sofistikované přístupy při vypořádání místní samosprávy a hledání tvůrčích přístupů pro rozvoj města 
a regionu. 
 
 
 
 
Contact: 
Ing. Pavol Budaj, PhD. 
E-mail: budajpavol@gmail.com 



  328  

PARTICIPATORY RESEARCH IN ENVIRONMENTAL EDUCATION: VALIDATION OF A CLIMATE 
CHANGE SENSITIVITY SCALE 

 
Andra Costache 

Department of Geography, Valahia University of Targoviste, Aleea Sinaia 13, 130004, Targoviste, 
Romania 

 
Abstract  
Participatory research plays an important role in the current approaches to environmental education, 
targeting people’s attitudes, opinions, and motivations concerning the environment. In the context of 
the present-day global changes, understanding the perception of the population on the climate change 
exposure, impact and adaptation options allows the adjustment of the environmental education 
strategies in accordance with the particularities of different audiences. It is thus necessary to develop 
valid research instruments, which can be used in surveys focused on the exposure and adaptation to 
climate change, at different spatial scales.  
The present study aims to validate a scale of climate change sensitivity and was carried out between 
December 2019 and February 2020 on a sample of 157 respondents from Romania. The research 
participants belong to all age groups, have a varied educational background and come from both rural 
and urban areas.  
The results emphasized a good internal consistency of the scale (Cronbach’s alpha=0,886), paving 
the way for the application of the instrument in different geographical and socio-cultural contexts. 
 
Key words: Questionnaire survey, Romania, climate change perception, level of concern, internal 
consistency 
 
Introduction 
We live in a world where climate literacy and education are essential in developing resilient 
communities to global change.  While various psychological, spatial, socio-demographic and cultural 
factors were proved to influence climate change perception (Ratter, Philipp & von Storch, 2012; 
Stevenson et al., 2014; Lujala, Lein & Rød, 2015; Howe et al., 2015), the strongest predictor of public 
climate change awareness is, worldwide, the educational attainment (Lee at al., 2015).  
There is a considerable body of research on the topic of global change (Popa et al., 2019; Diaconu et 
al., 2019) and climate change perception (Hornsey et al., 2016), but there are still required 
developments in several areas (Nielsen et al., 2020), such as building valid research instruments, 
which can be used in assessing climate change perception in different cultural contexts and 
subsequently providing a basis for tailoring climate communication and education strategies according 
to the needs of local communities. This study was carried out to establish the validity of the Climate 
Change Sensitivity Scale, which was developed within a larger approach, aimed to assess the impact 
of climate change on mental health.  We will further discuss the implication of our results in 
environmental education and raising climate change awareness.  
  
 
Data and methods 
Climate change sensitivity was assessed in the current research as the subjects’ susceptibility to 
become increasingly concerned with the occurrence and the impact of the extreme events related to 
climate change, after being directly or indirectly exposed to such events. The operationalization of the 
concept allowed us to narrow the focus of the research on three variables, their corresponding 
subscales and indicators (Table 1, Table 2). Thus, the scale was designed to measure: 1. the global 
level of concern about climate change; 2. the level of concern experienced after indirect exposure to 
climate change; 3. the self-assessed powerlessness in relation to climate change.  
The introduction of a separate variable related to the indirect exposure to climate change has been 
deemed necessary since one’s perception of climate change could be shaped by the witnesses’ 
reports and exposure to information in mass media and on the Internet. To increase awareness of 
climate change impact, educational approaches should also take into account this type of exposure, 
with particular emphasis on providing the correct information on the consequences of climate change 
and the required adaptation measures.  
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Tab. 1: Climate change sensitivity: operationalization of the concept 
Variables/subscales and indicators Working definition 

Variable/subscale: Level of concern experienced after indirect 
exposure to climate change 
 
Indicators: 
Items 1-3 

Post-event level of concern for 
the subjects who experienced 
indirect exposure to climate 
change. 

Variable/subscale: Global level of concern about climate 
change 
 
Indicators: 
Items 4-7 

The global level of concern 
about climate change, 
regardless of the type of 
exposure (direct or indirect 
exposure). 

Variable: Self-assessed powerlessness in relation to climate 
change  

Indicator: 
Item 8 

Feelings of powerlessness in 
relation to climate change, 
regardless of the type of 
exposure. 

 
For the validation of the Climate Change Sensitivity Scale, a questionnaire has been conducted on-
line, in December 2019 and January 2020, on a sample of 157 subjects from Romania. The scale 
consisted of 8 items and the answers were registered on a four-point Likert scale, ranging from 0 to 3 
(0= not at all, 1= to a small extent, 2= to a moderate extent, 3= to a large extent). 
Within the sample, 116 of the subjects were women (73,5%), while the age of the participants was 
between 18 and 72 years old, with an average of 38,92. 78.5% of the respondents lived in urban 
areas. In terms of education, more than three-quarters of respondents (78,3%) had completed a level 
of higher education (bachelor's degree, master’s degree, Ph.D. or post-doctoral studies). More than 
half of the respondents (57%) have been directly exposed to climatic or hydrometeorological hazards 
(e.g. cold waves, heat waves, rainfall, floods, severe storms), in the past 12 months. 64 percent of the 
subjects said that they experienced indirectly such extreme events. 
 
Results and discussion 
Within the subsample which has been indirectly exposed to climate-related extreme events (N=101) 
the answers to the items 1-3 revealed a low and moderate level of concern for personal and family 
safety, while the highest level of concern was for the safety of those living in the affected regions 
(Table 2). In terms of the global level of concern (items 4-7), a higher level of concern has been 
reported in relation to the effects of climate change on future generations and the environment. Almost 
half of the respondents have reported a feeling of powerlessness toward the occurrence of climate 
change. The average scores for each item have been evaluated according to the following scale:  
- below 1.5: low  
- 1.5...2.0: medium-low  
- 2.01...2.5: medium-high  
- above 2.5: high  
Medium-high values of the scores were registered only for the items focused on the impact of climate 
change on future generations and on the environment, as well as on the feeling of powerlessness to 
climate change (Table 3).  
 
Regarding the subscales aimed to assess the component variables of the climate change sensitivity 
(Table 4), medium-high values were recorded for the self-assessed powerlessness in relation to 
climate change, as well as for the global level of concern. The Cronbach’s alpha values indicate a 
good internal consistency, both for the whole Climate Change Sensitivity Scale and the subscales 
focused on indirect exposure and global exposure (Table 5).   
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Tab. 2: Climate Change Sensitivity Scale: frequency of answers 
Items Not at 

all 
To a 
small 
extent 

To a 
moderate 

extent 

To a 
large 

extent 
Q1. To what extend the 
information about the event in 
question has aroused concern 
regarding your safety? 
 

16,8% 29,9% 35,5% 17,8% 

Q2. To what extent the 
information about the event in 
question has aroused concerns 
about the safety of your family? 
 

23,1% 32,4% 30,6% 13,9% 

When you are thinking 
about an extreme 
event related to 
climate change, to 
which you have been 
indirectly exposed: 

Q3. To what extent the 
information about the event in 
question has aroused concerns 
about the safety of other persons 
who might be affected? 
 

8,3% 24,1% 43,5% 24,1% 

Q4. Are you concerned about the 
possible occurrence of future 
climate change? 
 

5,1% 20,4% 40,8% 33,8% 

Q5. Do you feel threatened by the 
possibility of such events? 
 

12,7% 33,8% 37,6% 15,9% 

Q6. Are you worried about the 
impact of such phenomena on 
future generations? 
 

3,8% 17,2% 31,8% 47,1% 

Q7. Are you worried about the 
impact of such phenomena on 
the environment? 
 

3,2% 8,3% 35,0% 53,5% 

When you are thinking 
of the extreme events 
related to climate 
change: 
 

Q8. Do you feel powerless facing 
climate change? 1,9% 12,7% 36,3% 49,0% 

 
Tab. 3: Values of central tendency and SD for the items of the Climate Change Sensitivity Scale 

  N Mean Median Mode SD 

Q1. To what extend the information about the event in 
question has aroused concern regarding your safety? 

 

101 1,54 2,00 2 ,974 

Q2. To what extent the information about the event in 
question has aroused concerns about the safety of your 
family? 

 

101 1,35 1,00 1 ,989 

Q3. To what extent the information about the event in 
question has aroused concerns about the safety of other 
persons who might be affected? 

 

101 1,83 2,00 2 ,891 

Q4. Are you concerned about the possible occurrence of 
future climate change? 

 

157 2,03 2,00 2 ,865 

Q5. Do you feel threatened by the possibility of such events? 
 

157 1,57 2,00 2 ,908 

Q6. Are you worried about the impact of such phenomena on 
future generations? 

 

157 2,22 2,00 3 ,867 
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Q7. Are you worried about the impact of such phenomena 
on the environment? 

 

157 2,39 3,00 3 ,773 

Q8. Do you feel powerless facing climate change? 157 2,32 2,00 3 ,770 

 
Tab. 4: Values of central tendency and SD for the variables of the Climate Change Sensitivity Scale 

  N Mean Median Mode SD 

Level of concern experienced after indirect exposure to 
climate change 

101 1,60 1,66 2 ,809 

Global level of concern about climate change 
157 2,05 2,00 3 ,733 

Self-assessed powerlessness in relation to climate change  157 2,32 2,00 3 ,770 

 
Tab. 5: Reliability coefficients of the Climate Change Sensitivity Scale and its subscales 

Scale/subscale 
N Items Cronbach’s 

Alpha 
Level of concern experienced after indirect exposure to 
climate change  

101 Items 1-3 0,844 

Global level of concern about climate change 
157 Items 4-7 0,882 

Global level of concern about climate change & Self-
assessed powerlessness in relation to climate change  

157 Items 4-8 0,880 

Climate Change Sensitivity Scale (I) 101 Items 1-8 0,886 

Climate Change Sensitivity Scale (II) 101 Items 1-7,  
Item 8 deleted 

0,900 

 
Conclusion 
The Climate Change Sensitivity Scale has a good internal consistency, which encourages its use in 
future studies, carried out on larger samples. The average scores of individual items and subscales 
highlight several aspects with applicability in the field of environmental education. Thus, it is 
noteworthy that the variable with the highest mean value of the scores is the self-assessed 
powerlessness in relation to climate change. Although the Cronbach’s alpha slightly increases if the 
corresponding item (8) is deleted, we consider that, at this stage, the item should not be eliminated, 
given its usefulness in environmental education. The answers indicate that information on adequate 
pre-disaster preparedness and reduction of individual vulnerability to climate change are required in 
climate change education. It is not surprising that indirect exposure to climate-related extreme events 
causes a lower level of concern towards these events than direct exposure. However, the potential 
negative consequence of this perception (i.e. denial of danger - “it can’t happen to us”) should be 
prevented through environmental education. Thus, another direction that needs further development in 
environmental education is increasing awareness on the real level of exposure to extreme events 
related to climate change. 
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Souhrn 
K ověření škály citlivosti na změnu klimatu byl v prosinci 2019 a lednu 2020 proveden dotazníkový 
průzkum na vzorku 157 subjektů z Rumunska. Výsledky zdůraznily dobrou vnitřní konzistenci stupnice 
(Cronbachův alfa = 0,886). Pokud jde o environmentální vzdělávání, výsledky ukazují, že je třeba 
poskytnout informace o přiměřené připravenosti před katastrofou a snížení individuální zranitelnosti 
vůči změně klimatu, jakož i o skutečné úrovni vystavení extrémním událostem souvisejícím se 
změnou klimatu. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact: 
Andra Costache 
E-mail: andra_cost@yahoo.com 



  333  

PLASTIC WASTE ACCUMULATED IN LAKES– RISK FOR RECREATIONAL ACTIVITIES 
 

Daniel Constantin Diaconu1,2,3, Oana Ristea4, Maria Marinescu4, Alexandra Grecu1,2,3, George 
Zaimes5 

1Research Center for Integrated Analysis and Territorial Management, University of Bucharest, 4-12 
Regina Elisabeta Avenue, 030018 Bucharest, Romania 

2Research Institute of the University of Bucharest, 90-92 Panduri Street,50663 Bucharest, Romania 
3Faculty of Geography, University of Bucharest, 1, Nicolae Bălcescu Blvd, 010041 Bucharest, 

Romania 
4National Administration „Apele Romane”, Buzau-Ialomita River basin, 20 bis Bucegi Street,120208 

Buzău, Romania 
5International Hellenic University (IHU), School of Geotechical Sciences, Dept. of Forestry and Natural 

Environment, Drama, 66100, Greece 
 
Abstract  
The amount of plastic waste in lakes, seas and oceans is increasing, to the detriment of ecosystems, 
their biodiversity and recreational potential, causing intense concerns. At the same time, valuable 
material that could be reintroduced into the economy is lost once it becomes waste. The plastic 
represents 80-85% of the total marine waste, being brought by the rivers that flow into them. The 
study aims to substantiate the need for methods that highlight the relationship between plastic 
pollution of lakes and the impact on recreational activities. The results show the need to quantify the 
relationship between the pollution of lakes with plastics and the impact produced on recreational 
activities. 
 
Key words: Plastic, environmental impact, costs, measures 
 
Introduction 
Recreational activities play an important role in the economic development of all economies. These 
activities are very nature based (Smith, 1994; Hsu, Cai, & Li, 2010), the quality of the environment 
being able to significantly influence the competitiveness of these activities. 
The negative effects were also understood in the case of pollution of beaches with plastics. However, 
the research of this problem is a low one. Previous studies mainly estimate the loss of tourism 
revenue caused by air pollution and garbage on the beach. Anaman and Looi (2000), evaluated the 
impact of air pollution in 1997 and 1998 on tourism in Brunei Darussalam and found that air pollution 
resulted in a loss of 28.7% of the number of tourists and a loss of $ 8 million as income. Sajjad et al., 
(2014), analyzed the impact of climate change and air pollution on the number of tourists and tourism 
revenues. 
Between 4.8 and 12.7 million tons of plastics end up in the oceans every year, which results in the 
presence of over 100 million macroplastic particles in only 12 regional seas and with 51 trillion 
microplastic particles floating on the ocean surface globally (UNEP, 2009, 2015, 2018). 
In general, the studies conducted focused on quantifying the amounts of accumulated plastics and 
their effects on the seas and oceans, and less in the rivers and lakes of accumulation along them 
(Pasternak et al., 2017; Dunea et al., 2020). Obviously, these plastics are collected from the river 
basins by rainwater, transported within the rivers where they first reach the accumulation lakes (where 
we have dams on the rivers) and then in the seas or oceans. 
The influence of the plastic masses on the recreational activities can be a direct one, by accumulating 
large quantities, especially on beaches or within the accumulation lakes, bays, etc., but also an 
indirect one through the generation of toxic and microplastic substances (Cole et al., 2011). 
The small plastic masses that have been ingested by the fauna of rivers and seas also turn to be 
consumed directly by humans. Fish such as Atlantic cod or mackerel, European pilchard, bivalves 
(mussels, oysters) and crustaceans (shrimps, colds), contain microplastics  (Lusher et al., 2013; 
Bråteet al., 2016; Sun et al.,2017), these products represent a high percentage of the tourists' food 
from the coastal areas. 
Given the impact of this type of pollution, new approaches are needed in order to develop 
methodologies for quantifying the impact and permanent monitoring of the variables that contribute to 
generating imbalances in the environment. 
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Material and methods 
The methods of assessing the impact of water pollution with plastics are either of the survey type or 
using economic models. (Qiang et al., 2019). Individual interviewing is a common way of obtaining 
micro-data about tourists, especially for areas with recreational activities focused on certain tourist 
activities (therapy, water sports). 
The researchers performed a classification of the general state of the beaches, they divided the state 
of the beaches into: very bad – bad – regular – good - excellent (Krelling et al., 2017) or not clean, 
clean, more or less (Santos et al., 2005). Some economic models analyze the impact of environmental 
pollution on tourism revenues by comparing the travel cost model with the time spent on the spot 
(Mcconnell, 1992). The economic model can be extended on two aspects: introducing environmental 
pollution into the analytical framework, and respectively reviewing the corresponding constraints and 
solving the function of the tourist expenses. 
In Romania, the recreational activities are 57% based on leisure activities, 12% business, 3% 
adventure, 6% knowledge, 7% for treatment, 6% rural and 12% of another nature. Thus we find that 
about 70% of the activities are based on the natural environment, where the water component 
represents a large part. 
The total surface of the lakes in Romania is about 1.1% of the territorial area, totaling about 3000 
lakes of different origins. The maximum impact of the pollution of the water of the lakes and their 
beaches is recorded especially after the spring floods, when the plastic masses are driven from the 
slopes and from the riverbeds and transported to the natural lakes (from the river beds or the Danube 
Delta) or artificial (anthropogenic dams). An example of the magnitude of the phenomenon recorded in 
the lakes in our country can be represented by Izvorul Muntelui Lake, Bistrița river. The lake was 
formed on the Bistrița river valley, by building a cement concrete dam. It has an area of 32.6 km², a 
length of 35 km and a perimeter of 71 km,  the drained surface being about 5000 km². It represents 
the second largest lake in the country, being accessible to tourists by road and rail. Its reception area 
is largely covered with forest, with important areas being declared a natural park. At the same time, 
there are a number of localities that have a major tourist function, such as Izvorul Muntelui, Izvorul Alb, 
Ceahlău, Durău, Vatra Dornei, etc. 
 
Results 
Between June 30 - July 1, 2018, a wave of flood formed on the Bistriţa river led to Izvorul Muntelui 
Lake over 200 tons of wood, 45 tons of plastics and 10 tons of different wastes (Figure 1). All these 
materials covered an area of over 30 ha of water gloss. In the spring of the same year, 37 tons of 
wood, 15 tons of plastics and 3 tons of other types had been collected. 

  
Fig. 1: Images of waste collected on Izvorul Muntelui Lake, June 2018 
 
The direct costs of greening the lake, after this flood, were about 250,000 euros. The losses generated 
by the decrease in the number of tourists, the number of overnight stays, the decrease of the lake-
specific services (boat trips, fishing, etc.) cannot be directly quantified. 
 
 
Discussion 
In this context, there are some solutions that lead to reducing the impact of plastic pollution of lakes on 
recreational activities. The most important are: 
- Collection of plastic waste from lakes, analysis of their provenance (quantity, user type, 
material type, etc.); 
- Determining the share of localities in the lake's catchment area; 
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- Evaluation of the costs generated by the pollution and greening of plastic lakes; 
- Evaluation of losses incurred by operators in the field of recreational activities, during the 
period of recording the pollution and ecological phenomenon, but also in the long term; 
- Issuing of legislative norms that impose the payment by the territorial administrative units, 
depending on their share in the lake's catchment area, the costs of greening and processing waste, as 
well as the losses of the operators in the recreational field. 
The research highlighted the need to develop the methodologies established in the field of integrated 
analysis of the territorial reality, the pollution with plastics generating an amplification of the impact 
generated by other phenomena such as the deforestation on large areas (Pintilii et al., 2017; 
Andronache et al., 2017; Drăghici et al., 2017; Diaconu et al., 2019a; 2019b; Popa et al., 2019). The 
aggregation of these phenomena can lead to repulsive attitudes towards these geographical areas, 
with major economic implications on the local and regional economy. 
 
Conclusion 
In this context of generalized pollution, but especially generated by the plastic masses and 
recreational activities, Romania, like many other European states in the world, must find concrete 
means of quantifying the impact between the two entities. The high level of pollution of the aquatic 
units at regional and global level strongly affects the environment, but it is being felt more and more in 
the economic sectors. Recreational activities are also in the sensitive field that feel direct losses. In 
this respect, the initiation of measures to protect those involved in this activity is more than necessary, 
they must be found in the proposal of the directive of the European Parliament and Council, initiated in 
2018, on reducing the impact of certain plastic products on the environment. 
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Souhrn 
Rekreační aktivity jsou přímo ovlivňovány množstvím plastových odpadů v nádržích. Výzkum 
takového vlivu by se měl zabývat kvalntifikací ztráty rekreační aktivity. Série legislativních opatření 
vedla k udržitelnému rozvoji v oboru, stejně jako k ochraně vodního prostředí a životního prostředí 
obecně.  
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Abstract 
Only a relatively small percentage of the overall landmass of the Czech Republic is comprised of 
bodies of water (2.11%), the issue of the possibilities of water retention ought to be raised. We would 
do well to keep in mind that this primary function also has other positive effects, such as the 
development of within-country tourism, which can also serve as an educational opportunity. When it 
comes to nature preserving efforts, care must be taken so that the quality of the environment, water 
cleanliness and the protected biotopes are not disrupted. It is without doubt that to achieve a balance 
between these often contradictory requirements is far from easy, since the danger of inappropriate 
landscape interventions must at the same time be eliminated. The authors investigate the possibilities 
for the recreational use of bodies of water and formulate the rules as well as restricting factors for 
choosing the correct location. This article puts forward basic recommendations for the preliminary 
phase of a project and references specific information sources. The article includes an optimal 
example of evaluating a property adjacent to a water body. 
 
Key words: Environment, recreation, dam, water retention 
 
Introduction 
For water retention, dams have the greatest importance. This is not only for collecting water, including 
drinking water, but also for fish farming, recreation, sporting activities and for creating a gradient 
necessary for hydropower. The positive influence is thus a more environmentally friendly energy 
source and an improvement in the climate. However, dams have an even wider range of possible 
uses. 
In this contribution, the authors will only consider those water dams whose primary function is not 
collecting drinking water and whose recreational use is not limited by a protection zone.  
The popularity of recreation close to a body of water is based in natural human need and from the 
knowledge that water is a basic life necessity. It should go without question that the recreational use of 
water bodies should not degrade their biotopes. A person who is conscious of the possibility that their 
actions might disturb the balance of the environment is likely to act in a way that is more sensitively 
and with care towards it. In this field therefore, the duty of explaining to the public the reasons for 
various restrictions made in order to preserve areas of conservation arises for the expert community. 
In this country, the idea of recreation is very much connected to recreational weekend houses. These 
houses (chata in Czech) are often relatively small cabins situated in the countryside, often with only 
basic amenities that have been popular since the communist era. It could be said that most of the 
country’s water bodies are surrounded by weekend house settlements, whose history dates back to 
the founding of those dams. In order to eliminate the negative effect of these settlements on the 
ecosystem, rules were always put in place setting out the maximum amount of land to be built on as 
well as the maximum number of floors allowed for the cabins. 
 
Materials and methods  
Recreational weekend houses (chaty) are the best type of property to investigate the influence of the 
closeness of water bodies on property prices. One of the reasons for this is how common they are. 
We chose three water bodies to be our representative samples, these were the Brno, Pozlovice u 
Luhačovic and Vranov dam lakes. The common denominator of these water bodies is the closeness of 
both a city and of interesting tourist destinations: the Veveří and Bítov castles as well as the 
architecturally interesting Luhačovice spa. The dam lakes differ in their surface area, the type of dam 
and the segmentation of the perimeter. The Brno and Vranov dam lakes allow for ferry transport due 
to their size. Based on the property prices extracted from real estate advertisements and from sales 
conducted, we examined the effects of several factors: the distance from the water body, the type of 
property ownership of the land, the connection to water, gas, electricity, etc., whether the property 
could be used only seasonally or throughout the year, the quality of road access, and the diversity of 
further amenities.  
The options for development with focus on recreational purposes are primarily set by the land use 
plans of the neighbouring municipalities. These plans and their documentation are processed for each 
municipality in accordance with the act number 183/2006 Sb. On land use planning and building 
regulations.  
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The Brno dam lake is a part of two cadastral areas whose borders cut through the lake. These are the 
Bystrc and Kníničky areas. The more characteristic is the left bank on which one can find a typical 
woodland weekend house settlement. The owners of these houses have the land allotments rented 
from the owners of the land. These property relations allow for a more consistent regulation of 
development. Forest managers can thus take care of assuring that the environmental, landscape and 
recreational function of the forest. In the land use plan of the city of Brno in effect from 1994, this 
weekend house settlement area in the area of Kníničky is only allowed to be used for the forest 
function. 

 
Fig. 1: Excerpt from the land use plan of the city of Brno 

 
The Vranov dam lake is spread over nine cadastral areas, namely Bítov, Vranov and Dyjí, Chvaletice, 
Lančov, Onšov, Oslnovice, Starý Petřín, Štítary, and Vysočany. 
On the map, yellow areas are recreational, whilst light green denotes woodland-placed weekend 
houses. The houses on the banks of the water body are in blue and are referred as recreational 
houses in a water area. The land use plan of the municipality of Bítov is the strictest one, as no new 
development of weekend houses is allowed and modifications to the existing cabins are restricted to 
the overall area of 50 m2. The reason for this is evident in Image 2. The density of development would 
not allow for adequate privacy anymore.  

 
Fig. 2: Excerpt from the land use plan of the municipality of Bítov 

 
The Luhačovice dam lake lies in the cadastral area of Pozlovice. On the map, yellow denotes the area 
used for family recreation, pink is used for civic amenities. Commercial use is also allowed (in red). 
Only in the area used for family recreation, the height of the buildings is substantially limited to only 
one floor above the ground floor. In all areas adjacent to the dam lake, activities that would have an 
adverse effect on the environment are banned. 
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Fig. 3: Excerpt from the land use plan of the municipality of Pozlovice 

 
Results 
The walking distance from the recreational property to the body of water is an important factor. 
In the Kníničky area, we examined conducted sales of weekend houses in the years 2017 and 2018. 
In order to standardise, we transformed the prices to the price level of the end of 2019 using the time 
sequence of the HB index. In order for the condition of comparability of the differently sized houses to 
be met, we calculated a unit price dependent on the building area and the number of floors. All of the 
houses considered have been built on land owned by other persons. 
 

Tab. 3: Database of property sales conducted in the cadastral area of Kníničky 

Deposit 
number 

N. re
g. 

Building 
area  
[m²] 

Overal 
value 
[CZK] 

Overall value 
(2019 price 

level)  
[CZK] 

Walking 
distance from 

water  
[m] 

Unit price  
[CZK] 

15137/2017 264 32 135 000 166 118 2100 5 191,17 
13169/2017 8 22 200 000 246 100 226 11 186,36 
28592/2017 704 37 239 000 294 090 2400 7 948,36 
14041/2017 707 32 250 000 307 625 2200 9 613,28 
14790/2017 430 42 250 000 307 625 455 7 324,40 
4504/2017 302 41 290 000 356 845 3100 8 703,54 
19673/2017 527 36 300 000 369 150 1500 10 254,17 
25256/2017 697 44 316 000 388 838 2100 8 837,23 
14996/2017 720 31 350 000 430 675 2200 7 718,19 
30336/2017 433 38 375 000 461 438 523 12 143,09 
28468/2017 785 43 400 000 492 200 3000 11 446,51 
11972/2017 757 44 500 000 615 250 750 13 982,95 
2253/2017 83 64 654 086 804 853 45 12 575,83 
1311/2018 792 28 260 500 299 543 1300 10 697,96 
26271/2018 711 27 290 000 333 464 2400 12 350,53 
2403/2018 244 33 306 000 351 862 1000 10 662,50 
10822/2018 475 51 330 000 379 459 500 7 440,38 
17509/2018 441 37 355 000 408 206 1800 11 032,61 
25611/2018 310 52 375 000 431 204 3300 8 292,38 
2623/2018 681 32 410 000 471 450 1900 14 732,80 
21773/2018 515 85 430 000 494 447 1500 5 817,03 
999/2018 784 54 450 000 517 445 3000 9 582,31 

10044/2018 700 45 490 000 563 440 2100 12 520,88 
24207/2018 448 69 848 000 975 096 622 14 131,82 
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Graph 1: Unit price as dependent on the walking distance from the water body 
 
In the area of the Vranov dam lake, we took the prices of the weekend houses currently on offer on a 
real estate website. Just as in the previous area, we calculated a unit price that depended on the size 
of the area and the number of floors. The prices listed also included the price of the land which was 
subtracted for comparability. 
 
Tabl. 4: Database of property sales in the area of the Vranov dam lake 

Num
ber Address 

Selling 
price, 

land incl.  
[CZK] 

Buildin
g 

surface 
area  
[m²] 

Ove
rall 

prop
erty 
area 
[m²] 

Overal 
value of 

land 
[CZK] 

Property 
value 

(building)
, land 

excluded 
[CZK] 

Flo
ors 

Walkin
g 

distanc
e from 
water 
[m] 

Unit 
price 

[CZK/m2

] 

1. Olbramkostel 1 650 
000 

150 389 250 377 1 399 
623 

1 11 100 9 330,82 

2. Chvalatice 990 000 94 419 269 687 720 313 1 2 600 7 662,91 

3. Boskovštejn 1 500 
000 145 389 250 377 1 249 

623 1 14 000 8 618,09 

4. Dyje 620 000 20 389 250 377 369 623 2 24 000 9 240,56 

5. Vranov n. Dyjí 2 500 
000 92 551 354 648 2 145 

352 2 800 11 
659,52 

6. Vranov n. Dyjí 550 000 40 189 121 649 428 351 1 2 700 10 
708,78 

7. Podhradí n. 
Dyjí 800 000 39 148 95 259 704 741 2 2 700 9 035,14 

8. Lančov 785 000 25 134 86 248 698 752 1 2 400 27 
950,07 

9. Rudlice 2 200 
000 60 1 

699 
1 093 
551 

1 106 
449 2 30 800 9 220,41 

10. Střelice 1 990 
000 80 876 563 832 1 426 

168 1 800 17 
827,10 
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Graph 2: Unit price as dependent on the walking distance from the water body 
 
With regards to the Pozlovice dam lake, we examined the sales of weekend houses conducted from 
2014 to 2019. In order to unify the data, we transformed the figures to the price level of the end of 
2019 using the time sequence of the HB index. Just as with the previous areas, we calculated a unit 
price as dependent on the building area and the number of floors. Since the prices included the land 
as well, we subtracted this price in order to achieve comparability. 
 
Tab. 5: Database of property sales in the area of the Pozlovice dam lake 

Deposit 
number 

N. r
eg. 

Buil
ding 
area 
[m²] 

Fl
oo
rs 

Ove
rall 

prop
erty 
area 
[m2] 

Selling 
price, 
land 
incl. 

[CZK] 

Overall 
value 
(2019 
price 
level) 
[CZK] 

Overal 
value of 

land 
[Kč] 

Property 
value 

(building)
, land 

excluded 
[CZK] 

Walkin
g 

distan
ce 

from 
water  
[m] 

Unit price 
[CZK] 

514/201
4 

8 55 1,
0 

433 340 000 481 210 129 
900 

351 310 1 400 6 387,45 

1526/20
14 90 50 2,

0 
1 

535 520 000 735 968 460 
500 275 468 1 100 2 754,68 

2076/20
14 12 55 1,

8 320 980 000 1 387 
016 96 000 1 291 

016 1 200 13 040,57 

629/201
5 45 76 2,

0 714 800 000 1 056 
632 

214 
200 842 432 240 5 542,32 

1265/20
15 150 96 3,

0 
2 

556 
4 065 
000 

5 369 
012 

766 
800 

4 602 
212 836 15 979,90 

1802/20
16 7 50 1,

8 507 1 075 
000 

1 401 
393 

152 
100 

1 249 
293 1 100 13 881,03 

3818/20
16 20 38 1,

8 301 370 000 482 340 90 300 392 040 436 5 731,58 

1587/20
17 21 67 2,

0 233 730 000 898 265 69 900 828 365 436 6 181,83 

73 67 1,
8 1663/20

19 
- 16 - 

1 
005 

3 040 
000 

3 226 
122 

301 
500 

2 924 
622 110 24 250,60 
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Graph 3: Unit price as dependent on the walking distance from the water body 
 
The basic assumption of the positive effect of the location of the recreational property with regards to 
the water body is evident from the above displayed graphs from which we can infer that the closer a 
weekend house is to water, the higher their property value. Since we included three different areas, 
the increase in property value is not random. 
 
Discussion 
In order to generalise the phenomenon we are examining, we would need to evaluate an even larger 
number of distinct areas with a water body, including other types of water bodies in addition to dam 
lakes. The optimal data set would include the entire Czech Republic. The quality of road access is 
among the other important factors. Just as it is with other factors, one cannot conclusively quantify the 
preference of users. A road might provide easy access, however the traffic might have a disturbing, 
even an outright negative, effect. A badly designed road may especially cut through the water horizon 
and damage the roots of trees. 
The authors intend to further investigate the recreational use of water bodies and in further 
publications also give recommendations for how to choose an appropriate area with references to 
particular information sources. 
 
Conclusion  
Not every human activity has an adverse effect on the environment. Artificial water bodies such as 
ponds and dam lakes are especially with regards to the predicted droughts one of the options of how 
to stabilize biotopes. If a person’s active recreational activity is appropriately chosen, it may be 
beneficial to the environment. Even a recreational use of a pedal boat improves the oxygenation of the 
water. 
Bodies of water are one of the significant environmental attributes that strongly affect the properties in 
their surroundings. Their existence does not only have an economic or environmental influence on 
society, but it also positively affects the emotional well-being of individual people. 
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Souhrn  
Tématem příspěvku bylo zkoumání rekreačních oblastí v blízkosti vodních ploch. Bylo zjištěno, že 
rozvojové možnosti jsou výrazně korigovány územními plány, jejichž součástmi je i vymezení ploch a 
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koridorů územních rezerv a stanovení možného budoucího využití, kterým může být například i 
výstavba nové vodní plochy.  
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Abstract 
Peatlands are the most efficient carbon reservoir of all European terrestrial ecosystems and provide 
habitat for valuable elements of flora and fauna. Anthropogenic intervention, in particular peat 
exploitation, transformation into agricultural land makes peatlands become carbon transmitters and 
biodiversity to be lost.  
In Romania, the essential peat regions are in the Eastern Carpathians. Here, the most distinct are in 
the Harghita Mountains and Ciuc Depression in the Moldo-Transylvanian Carpathians. The most 
valuable peatlands (11) are declared protected areas, they house rare plants, some of which are 
glacial relicts. Both eutrophic and oligotrof peats included. The ecotourism capitalization of those 
areas is one that contributes to the sustainable development of local communities without having a 
significant negative impact on climate and biodiversity. Some peats are already being exploited in this 
regard, but with possibilities to improve the management. Our analysis capitalized on spatial data, 
bibliographic information, and observations from the field. 
 
Key words: Moldo-Transylvanian Carpathians, histosols, peat, nature tourism, protected plants 
 
Introduction 
At the global level, there are multiple concerns regarding peatlands preservation, which is a critical 
carbon collector, to prevent it from being released in the atmosphere. According to the Global 
Peatlands Initiative, it is estimated that the current greenhouse gas emissions from drained or burnt 
peatlands represent up to 5% of the global carbon budget. That is why we need to find solutions to 
improve the preservation, restauration, and maintenance of the ecosystem services (Heink et al., 
2015) for peat regions in agreement to the principles of durable management, according to 
International Peatland Society. These principles are in accord with the „Mapping and Assessment of 
Ecosystems and their Services” (MAES) program as part of the Biodiversity Strategy, initiated at the 
level of the European Union, following the search and evaluation of the ecosystems status and 
economic assessment of the services provided by them, on the Member States territory, until the year 
2020. In Strategy for Responsible Peatland Management (Clarke & Rieley, 2019), one shows that the 
ecological services offered by the peatlands are: biodiversity maintenance, hydrology and water 
regulation, climate change mitigation. Peters and Von Unger (2019) state that bogs that are intact from 
the ecological point of view have become very rare in Western Europe, and the situation from the 
Northern and Eastern Europe is better. Nevertheless, the pressure of land use (through agricultural 
activities, forestry and peat extraction) represents a threat in the entire European Union. 
 
Material and methods 
In Romania, the histosol soils, organic soils specific to peat regions, represent approximately 6,000 ha 
(Păcurar et al., 2009). The essential part from this point of view is one of the Eastern Carpathians 
(Pop, 1960) with both eutrophic peatlands (bahne) and oligotrophic ones (tinoave). Within this branch 
of the Romanian Carpathians, a representative region is one of the Harghita Mountains and Ciuc 
Depression, which we chose for our study (figure 1). We started from the idea that the most efficient 
way to value peatlands and manage them in the long term is through eco-tourism.  
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Fig. 1: Study area.  Harghita Mountains and Ciuc Depression  

located in Romania and Europe 
 
It provides benefits to the local communities reducing at the same time the anthropic impact, being 
focused mainly on environmental education and natural resources protection and not on their 
exploitation (Matei, 2011; Bălteanu et al., 2008). In the analyzed region, we identified the peat areas 
(including the mathematic coordinates) and developed a map with their area distribution. At the same 
time, accessibility elements were evaluated (access roads on categories, nearby localities, altitude). 
Notes were also made on the present valuation of the respective peatlands and on the possibility to 
integrate specific activities in the broader concept. To perform this study, we used spatial data, 
bibliographic information, and notes on site. For this study, we used the high-resolution imagery 
consists of digital orthophotos acquired from National Cartography Centre. The acquisition date of the 
air-photos is May 2016. All images are in natural colors and have a spatial resolution of 0.5 m. The 
vector data was included in an ArcGIS database that was then validated in the field. 
 
Results and Discussion 
In the Harghita Mountains and Ciuc Depression, one can find 11 protected areas that include 
peatlands (Figure 2). As a whole, they present valuable elements of vegetation (Ielenicz, Oprea, 
2011): Betula humilis, Ligularia sibirica, Drosera angelica, D. rotundifolia, D. obovata, Eriophorum sp., 
Vaccinium oxycoccos, etc. 
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Fig. 2: Protected areas that include 11 peatlands 

 
Borșaroș-Sâncrăieni Marsh stands out through its ferrous mineral springs (borviz), identified through 
limonite horns formed around them, interlaced with moss and specific phanerogams (Pop, 1960). 
Also, Mohoș Tinov stands out because it was created in a volcanic crater of Ciomatu Massif (a subunit 
of the Harghita Mountains) with the Volcanic Lake Sfânta Ana in the vicinity.  
The next table (Table 1) presents their main characteristics, being listed in alphabetic order. In the 
table’s second column, it is mentioned the surface (Ha) resulted through our measurements (VS - the 
vectorized surface), and the third column shows the surface (Ha) of the protected area (SPA) 
(Ielenicz, Oprea, 2011). The differences are connected either with the fact that the protected area 
does not fully include the natural element or with the fact that the protected area also includes other 
items, as the case of Mohoș Tinov, where the Volcanic Lake Sfânta Ana is also included in the 
protected area.  
 
Five of the peatlands are located in the Harghita Mountains (Dracului Lake, Büdos-Sântimbru Marsh, 
Dumbrava Harghitei Marsh, Luci Tinov, Mohoș Tinov), and the other six are located in the region of 
the Ciuc Depression, at altitudes in between 640 m and 725 m, which in fact also represent the 
depression’s altimetric spread. Only in the case of Nadas Marsh vehicle access is slightly saddled, 
available only along an exploitation road (unmetalled) from village Tușnadu Nou, at approximately 2 
km up North. By contrast, one of the available ones is Borșaroș-Sâncrăieni Marsh located right in the 
proximity of the Sâncrăieni locality homeland, at approx. 650 m. The five peatlands from the Harghita 
Mountains are situated at altitudes between 830 m - Dumbrava Harghitei Marsh and 1200 m - Büdos-
Sântimbru Marsh. At 1120 m – Dracului Lake is the least accessible one, an exploitation road 
(unmetalled) of 14 km being the only access to visit it from Dănești locality. Relatively hard to access 
is also Dumbrava Harghitei Marsh, from a county road, at approx. 1.5 km from the crossroads towards 
Băile Chirui from national road 13A. Out of the data we gathered, only two of the peatlands are valued 
in a relatively efficient way through the ecosystem. The Mohoș Tinov has a wooden-bridge circuit in 
place (Figure 3 A, B, C, D). Informative panels are spread all over the path. The visitors’ number can 
only be estimated because visitation fees are not paid, only parking fees. 
 



  347  

Tab. 1: Peatlands protected areas in the Harghita Mountains and Ciuc Depression.  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3: Tinovul Mohoș (source: authors) 
 
There are also routes for cycling tourism and hiking from Băile Tușnad, but the majority of tourists 
reach the region by coach or by car. They can visit either Mohoș Tinov or Sfânta Ana Lake, or both, or 
they can only go for short walks around. Levente Dudi, the member of the GeoEcologic Accent 
Organization that undergoes certain activities in the respective area, verbally informed us that approx. 
half of the tourists that reach this region also visit Mohoș Tinov. The annual number of visitors being 
estimated to approx. 40,000 – 50,000. Borșaroș-Sâncrăieni Marsh also has a thematic path with 
wooden bridges and informative panels. The route is 150 m long. We yet no have information about 
the number of tourists. Visiting the peatlands from the Ciuc Depression can be integrated into the 
ethnic-cultural context, with a series of representative objectives in the area: the Peasant Museum 
from Cozmeni, the Mineral Water Museum from Tușnad, the Henter Curia from Sântimbru (the 
beginning of the 18th century; baroque style), the Roman-Catholic Church from Sâncrăieni (initially 
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built in the 15th-century Gothic style, with subsequent additions in the 18th century), the public baths 
from Vrabia, Borșaroș, etc.  
 
Conclusion 
The capitalization of the eco-touristic potential of the peatlands from the Harghita Mountains and Ciuc 
Depression is not efficient at the moment. Even with the case of the Mohoș Tinov, it is necessary to 
improve management. First of all, better tourist flow monitoring is needed. The other regions need a 
more intense advertisement, mainly on-site, and the public local administration departments could 
have a say in that. The peatlands that do not have wooden-bridges in place can be visited through bog 
shoeing activities and the ones from Harghitei Mountains, which are less accessible, except for the 
Mohoș Tinov, could be included in horse-riding or carriage circuits and this way the local community 
could be very actively involved in the process. 
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Souhrn 
Ze všech evropských suchozemských ekosystémů se v rašeliništích ukládá uhlík nejefektivněji, 
rašeliniště nadto poskytují stanoviště pro množství vzácných druhů rostlin a živočichů. Antropogenní 
ovlivnění, zvláště těžba rašeliny a zemědělské využívání mělo za následek uvolňování uhlíku do 
atmosféry a ztrátu biodiversity. V Rumunsku se nejvíce rašelinišť nachází v části Východních Karpat. 
Nejvýznamnější regiony jsou pohoří Harghita a sníženina Ciuc v Moldavsko-transylvánských 
Karpatech. Nejcennější rašeliniště (11) byly vyhášena jako chráněná území. Ať jsou eutrofní či 
oligotrofní, rašeliniště hostí vzácné druhy rostlin, z nichž je mnoho glaciálních reliktů. Ekoturismus 
přispívá k udržitelnému rozvoji místních komunit, aniž by měl výrazní negativní vliv na klima a 
biologickou diverzitu. Na některých využívaných rašeliništích kde ještě probíhá těžba, je možné docílit 
pokroku prostřednictvím plánu péče. V našem výzkumu jsme zkombinovali analýzu prostorových dat, 
bibliografických záznamů a terénní průzkum.  
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Abstract 
Historic water management facilities may have various uses in the field of tourism. Some water 
management facilities can be adapted for purposes of board and/or lodging of visitors, which is a 
common alternative use of former water mills, sawmills or hammermills (workshops for processing of 
iron by mechanical hammer). A smaller part of water management facilities serves within tourism as 
attractive goals for visitors, e.g. expositions in old water mills, hammermills, paper mills, sawmills, 
stamping mills, hydroelectric power plants, waterworks facilities. In addition to the above examples, 
the preserved water management structures can also become attractive if they become part of hiking 
and biking trails. These include aqueducts, remains of navigation canals, old wells, preserved and 
extinct old weirs and dikes. Some water management objects have cultural and historical significance 
and are protected as cultural monuments, most of them are among the most attractive tourist objects 
in the region. An evaluation of the potential of historic water management facilities in all aspects of 
tourism was performed in selected river basins in the Czech Republic. Concurrently, a typology of 
these objects in different types of natural conditions was performed. 
 
Key words: water management, cultural heritage, potential of tourism, Czech Republic 
 
Introduction 
Historic water management facilities may have various uses in tourism. After a loss of their original 
functions, these objects are transformed for other ways of use (Vyskočil, 2017). The most often serve 
as board and lodging facilities for tourists and they are also favourite places for conferences and 
training courses (Havlíček et al., 2019). For some buildings, the original function is still maintained or 
commemorated within the cultural heritage - such as exhibitions in old water mills, hammer mills, 
paper mills, sawmills, stamping mills, hydroelectric power plants, waterworks (Nedvedova et al., 
2019). These objects can also be moved from their original locations with a purpose to create a unique 
complex of historical buildings, e.g. within open-air museums. Functional water management objects 
with historical value can be incorporated into tourism in thematic nature trails, or they can be 
connected as individual attractive localities with the surroundings by means of walking trails and cycle 
paths (Havlíček et al., 2019, Kubinský et al., 2015). Among the attractive localities are also historical 
pond systems, typical for the Czech Republic (Pavelková et al., 2016). The aim of this article is to 
evaluate the potential of historic water management facilities from the tourism point of view in selected 
river basins of the Czech Republic. At the same time, a typology of these objects in different types of 
natural conditions was performed. 
 
Materials and methods 
The research used old topographic maps from the years 1763-1768, 1836-1852, 1953-1956 in scale 
1:28 800 and 1:25 000, detailed maps of the Stable Cadastre in scale 1: 2 880, current map 
background, detailed terrain models and additional database resources from www.vodnimlyny.cz, text 
sources related to Czech historical heritage. 
A detailed study was carried out in the Svitava river basin. The next step was processing of a literature 
review on the selected objects and a follow-up field survey. Other typologically interesting objects 
were evaluated on basis of the screening in river basins within the territory of Moravia and Eastern 
Bohemia. 
 
Results 
In the Svitava river basin, there were found a total of 310 historical water management technical 
objects by the thorough study of old topographic maps from the period 1763-1768, 1836-1852, 1876-
1876, 1953-1956. Only 9 of them are currently used directly for the needs of recreation and tourism. 
These are two hotels with restaurants and conference facilities that were originally used as watermills. 
It is Lasákův mlýn mill in Boskovice and a well-known and attractive tourist hotel Skalní mlýn mill in the 
Moravian Karst. In its vicinity (Skalní mlýn), there is another example of a historic water mill, which 
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today serves as an information centre for visitors to the Moravian Karst and accessible caves. An 
example of a link to the original cultural and technical heritage is the Porčův mlýn mill (Fig. 1a) in the 
Býkovice village (the Svitava river basin). In addition to accommodation in a guesthouse, it is possible 
to take a tour focused on a common equipment of water mills, which includes a practical 
demonstration of grain grinding (Fig 1b). It is also possible to try fishing in a pond adjacent to mill, a 
personal catch can be prepared on the grill in the restaurant. The former water mill in the Dolní Lhota 
village has undergone a successful reconstruction and is used as a restaurant. The former paper mill 
in the vicinity of Adamov is used for recreation, in the area of the former water mills around the village 
of Žďárná, there are currently recreational facilities and cottages. Similarly, the site of Mackův mlýn 
mill near the village of Svatá Kateřina is currently used. 

  
Fig. 1a: Porčův mlýn (mill) - exterior        Fig. 1b: Porčův mlýn (mill) - interior 

 
Many other water management technical facilities have potential in the field of tourism as attractive 
objects for tourists and cyclists. In several areas, larger concentrations of preserved buildings of 
former water management facilities or localities with altered functions (used as hydroelectric power 
plants nowadays, for example), or remnants of drives and buildings, were selected. In these areas, it 
would be appropriate to build separate nature trails or information panels. A typical example is a set of 
former water mills and sawmills on the river Bělá near the town of Boskovice or a complex of 14 
historic water mills, sawmills and mounds in the village of Radiměř. Some preserved objects related to 
the development of a textile production in this area, such as in the town of Letovice, in the village of 
Svitávka and other localities around the river Svitava, can also be considered very valuable. Historical 
reservoirs and other accompanying waterworks can be described as specific objects with so far little 
use in tourism. A navigation canal for floating wood from the Suchý locality to the Šmelcovna locality is 
also unique in the Svitava river basin. 
 

  
                      Fig. 2a: Rožnov pod Radhoštěm             Fig. 2b: Slup 
 
The importance of water management facilities has already been partially processed in other river 
basins of Moravia and parts of eastern Bohemia. The most important and most attractive localities with 
water management facilities clearly include thematic exhibitions or individual constructions in open-air 
museums with examples of water mills, sawmills, hammermills, oil mills, mounds and halters. Namely, 
these are the localities Rožnov pod Radhoštěm (Fig. 2a), Veselý kopec, Strážnice. Regional 
expositions of the Technical Museum in Brno with expositions and demonstrations are also attractive 
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for tourists (e.g. the hammermill in the village of Hamry nad Sázavou and the water mill in the village 
of Slup – Fig. 2b). The paper mill in the Velké Losiny town is one of the most valuable examples of a 
traditional production of paper with a special guided tour describing the history of the use of water 
propulsion in operation of this manufactory  (Fig. 3a, 3b). Valuable historical buildings with cultural 
values include some older hydroelectric power plants, especially on larger watercourses (e.g. in the 
town of Kroměříž). During field survey and literature search, it was found that some aqueducts are 
also attractive for tourists (e.g. the aqueduct in Uhřičice by the river Valová or aqueduct in Třebařov 
near the town of Moravská Třebová). The typology of water management objects in relation to natural 
conditions corresponds to the location of natural resources. Hammer mills, forges and metal foundries, 
water-powered glassworks are located mainly in highlands and mountainous relief with plenty of raw 
materials. 
 

  
Fig. 3a: Paper mill Velké Losiny              Fig. 3b: Paper mill Velké Losiny 

 
Discussion 
The proportion of preserved water management technical facilities in the Svitava river basin, which are 
directly used for recreational purposes, was not very large. Hotels, restaurants, boarding houses, 
information centres, expositions, recreation areas and facilities are represented by only 9 examples, 
but they are still of great importance for regional tourism. A large number of former water management 
facilities or their remains have the potential to become part of tourism as an attraction on footpaths or 
nature trails. Namely in this river basin, this potential has a set of water mills and sawmills on the Bělá 
River, which has already become, in some cases, the part of a local circuit within a nature trail under 
the Boskovice Castle. (Havlíček et al., 2019). In addition to the site-specific high concentration of 
water management facilities (e.g. the village Radiměř, with total incidence of 14 these facilities), it has 
great potential for increasing the attractiveness of the area and for thematically focused presentation 
on specific facilities in the region, for example beginnings of the textile industry around the river 
Svitava, the gunpowder production in the Josefovské údolí (valley), etc. In other river basins of 
Moravia and Eastern Bohemia, a larger number of localities has been identified, which directly refer to 
the cultural heritage of historical water management facilities. The most valuable objects are 
concentrated in open-air museums, others have their own exhibitions. 
 
Conclusion 
The systematic record keeping of historical water management objects allows to investigate the 
possibilities of using these objects for tourism and recreation. In addition to the primary recreational 
use of buildings for tourism (hotels, boarding houses, restaurants, recreational areas), it is also 
possible to take advantages related to preserved or partially preserved water management facilities. 
Many of them are not sufficiently presented to the public or made accessible. In addition to connection 
of these objects using marked paths for pedestrians and cyclists or by nature trails, it is also 
appropriate to sufficiently present them by means of modern map and database applications. 
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Souhrn 
Historické vodohospodářské objekty mají v oblasti cestovního ruchu různé využití. Některé objekty 
mohou být využity jako ubytovací kapacity, případně jako restaurace, typicky jde zejména o upravené 
bývalé vodní mlýny, pily nebo hamry. Menší část vodohospodářských objektů může být samotným 
cílem turistického ruchu, jako např. expozice ve starých vodních mlýnech, hamrech, papírnách, pilách, 
stoupách, vodních elektrárnách, vodárenských objektech. Kromě těchto objektů však mohou být 
turisticky atraktivní i dochovaná vodohospodářská technická díla, která mohou být součástí tras pro 
pěší turistiku a cykloturistiku. Mezi ně se řadí akvadukty, pozůstatky plavebních kanálů, starých 
studní, dochované i zaniklé staré jezy a hráze. Některé vodohospodářské objekty mají kulturně 
historický význam a jsou chráněny jako kulturní památky, většinou se řadí mezi turisticky velmi 
atraktivní objekty v regionu. Na vybraných povodích v České republice bylo provedeno vyhodnocení 
potenciálu historických vodohospodářských objektů ve všech aspektech cestovního ruchu. Detailnější 
studie byla provedena v povodí Svitavy. Poměr dochovaných vodohospodářských technických objektů 
v povodí Svitavy, které jsou přímo využívány pro potřeby rekreace, nebyl moc velký. Hotely, 
restaurace, penzion, infocentrum, expozice, rekreační areály a objekty jsou sice zde zastoupeny 
pouze 9 objekty, přesto mají velký význam pro regionální cestovní ruch. Řada vodohospodářských 
objektů není pro veřejnost dostatečně prezentována a ani zpřístupněna. Kromě fyzického propojení 
těchto objektů trasováním pěších stezek a cyklostezek, naučných stezek, je vhodné je i dostatečně 
prezentovat pomocí moderních mapových a databázových aplikací. 
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Abstract  
By the European Commission’s adoption of the strategic vision (A Clean Planet for All) for establishing 
a new form of a climate-neutral economy by 2050 of 2018, the Member States have committed to 
decreasing carbon footprint to the level of a carbonless economy. This intention is supposed to create 
about 250 thousand jobs. Significant growth of the sector is also expected as a consequence of 
meeting the EU’s objectives in the areas of energy and climate. Taking into account fulfilment of the 
EU’s objectives and the progressive growth of energy recovery of wood raw material, then securing 
sustainability of the CZ-NACE 16 sector will largely depend on adapting technological options for 
creation of inputs for the energy industry. Apart from the energy use of wood, there is also room in the 
areas of the circular economy, building constructions, and agroforestry. This article aims to analyse 
the possibilities of utilising these options and to identify a production interface which the current 
market environment can accept. By analysing mainly secondary sources of information, a so-called 
“preferential model of production” can be created, which can ensure higher economic efficiency and 
increase the efficiency of materials, in which the Czech Republic has very low values. Sustainable 
development of the sector can be achieved through enhanced economic efficiency and more efficient 
management of inputs and outputs. 
 
Key words: sustainability, economic efficiency, material efficiency, wood processing, biomass, sector 
development 
 
Introduction 
With the complexity of sustainable development issues, there are many definitions of the term by both 
domestic and foreign authors. They are very diverse and strongly depend on the value and world-view 
orientation. The historical development of the term is mainly connected with important historical 
references and authors of the sustainability theory such as Malthus, (18th century), Ernst Haeckel 
(1866), with the references in the memorandum of the OECD convention (1960) and the SCEP report 
(1972) in the conclusions of the UN conference on the (human) environment of 1972. The founding 
work on sustainability “Our Common Future” provides a concept by Brundtland (1987) and Redclift 
(1987), as well as more modern sustainability concepts by Vavroušek (1994) and Rynda (2000). The 
legislative definition of the term can also be seen as its current and modern definition. According to Act 
No. 17/1992 Coll., on the environment defines the sustainable development of society as such 
development which ensures that both present and future generations are able to satisfy their basic life 
needs while keeping the variety of nature and preserving natural functions of ecosystems. The 
concept of sustainable development shall be based on sound ecosystems, strong economies, and a 
functioning social sphere. 
If we proceed from the last and legally constituted definition, then the contemporary society shall 
create sustainable development on three basic pillars: the social, economic, and environmental pillar. 
The process of creating sustainable development of society must be based on human activities. 
Although the idea of sustainability of human activities has been known since the 18th century, its 
complexity has lately been increasing in relation to specific human activities. With the current 
problems in the area of ecosystems, management of renewable and non-renewable resources has 
been a much-debated issue. One of the most important resources for both past and current 
generations is wood. Sources of wood were vital for the development of landscapes as well as of 
entire civilisations, which resulted in the creation of methods that ensured a long-term balance of 
felling and forest resources protection. Contemporary society intensively exploits both renewable and 
non-renewable sources. Consequently, it has a huge ecological footprint due to the bad management 
of natural resources. Based on the Global Footprint Network’s (GFN) report, it can be said that 
mankind has been living on so-called environmental debt since 1 August 2019. Joppart (2019) writes 
in the WWF European Policy Office’s report that if all people in the world had lived like the EU 
population, 10 May 2019 was the day when the mankind would have used up nature’s annual budget. 
Obviously, the issues of sustainability and effective and reasonable management of resources pose 
serious problems in the EU, which will have to be addressed conceptually in the short term.  
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Materials and methods 
The paper employs various scientific methods to obtain true, accurate, interdependent and coherent 
data. To prove their relevance, it is important to define the purpose and importance of their 
employment in the paper since the applied methods were not always direct but rather represented a 
set of rules applied during the process of obtaining information. Analysis and synthesis were primarily 
the scientific methods which were used most often in the paper. As the aim of an analysis is to pick 
the main, substantial and reliable facts and links from the whole, it became an inherent part of the 
preparation of the theoretical summary provided at the beginning of the article as well as of the 
comparison of the views of various authors on the researched issue. A synthesis, i.e. a process of 
finding links between the selected elements, features, relations, and facts and their consequent 
reproduction in the form of causes, functions, and tendencies of the researched phenomenon, was 
mainly used for the evaluation of the results of the primary and secondary data. Considering the 
general level of the information inputs, they mainly include publicly available databases, foreign 
analyses, legislative measures, directives linked with the climate change, institutional programmes, 
scientific journals, and, last but not least, own analyses based on both primary and secondary data. 
Several information sources can be provided as an example: Czech Statistical Office, Panorama of 
Processing Industry, Report on Forest Condition, statistics by the Forests of the Czech Republic and 
the Forest Management Institute, statistics by the Ministry of Agriculture, Reportlinker (a foreign timber 
market database), Eurostat, FAO, statistics on the energy industry, and statistics by the  Czech Green 
Building Council.  
 
Results  
This part of the article focuses on the analysis of opportunities and threats related to the research area 
across all related sectors, which could be linked with improved production and economic effectiveness 
of the resource management in the sector marked as CZ-NACE 16 and which could ensure a higher 
degree of sustainable development. To define the opportunities of the production model which could 
ensure an improvement in the effectiveness of the resource management in the sector, it is necessary 
to identify the trends in the product mix in the timber trade over the last 10 years (see Table 1). 
 
Tab. 1: Timber trade product mix in the Czech Republic in 2010, 2017, and 2019 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: STAN software, Czech Statistical Office, Reports on Forest Condition 2010, 2017, 2018 
according to Brunner and Rechberger (2004) 
 
The potential areas of improvement of the current production mix in the sector CZ-NACE 16 were 
determined based on Table 1. The development in the timber product mix in the Czech Republic 
shown in the table demonstrates a substantial increase in the volume of logging residues by more 
than 30%. The logging residues in forests are mainly used for energy purposes, which is also 
confirmed by the increase in the inputs in the biomass for energy production by 19.45% over the last 
two years. Besides economic benefits, the use of shoot biomass also has negative effects, such as 
significant loss of high nutrient content (nitrogen, phosphorus, potassium). To curb the negative impact 

Year 2010 2017 2019 
Change 
2010-2017  
in % 

Change 
2017-2019  
in % 

Logging 16,739,228 19,390,000 25,900,752 13.67 25.14 

Logging residues 1,099,085 2,100,000 3,002,585 47.66 30.06 
Logging + logging 
residues  17,838,313 21,490,000 28,903,337 16.99 25.65 

Industrial use of 
timber 12,927,326 12,240,000 12,956,113 -5.62 5.53 

Round timber 8,405,926 7,960,000 8,417,737 -5.60 5.44 

Flat materials 1,160,452 1,100,000 1,169,825 -5.50 5.97 

Pulp 3,360,948 3,180,000 3,368,550 -5.69 5.60 
Chips, sawdust, 
bark 1,681,185 1,592,000 1,683,547 -5.60 5.44 

Fuelwood 1,960,013 2,380,000 2,849,990 17.65 16.49 
Biomass, energy 
production 4,742,158 6,071,000 7,536,935 21.89 19.45 
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on soil degradation, it is advisable to use biologically worthless agricultural land for energy purposes. 
In 2018 the European Commission adopted the strategic vision (A Clean planet for all) of a new form 
of the climate-neutral economy by 2050, which obliges the member states to decrease their carbon 
footprints to the level of a zero carbon economy. This intention anticipates the creation 
of approximately four millions jobs. Significant growth of the sector is also expected as a consequence 
of meeting the energy and climate goals of the EU. Taking account of the objectives of the EU and the 
progressive growth of the energy recovery of wood raw material, ensuring the sustainability of the 
sector CZ-NACE 16 will strongly depend on adapting technological options of creating inputs for the 
energy industry. An important production area seems to be sawdust processing, for example, as the 
current briquette and pellet market (energy recovery) faces a shortage of production inputs. This 
situation arose from the prioritising of the use of current capacities of sawmill companies on the 
processing of more valuable lumber for constructions and cabinet-making, whose prices do not 
significantly decrease despite the crisis. It gives room for constructions of technological lines in the 
form of associated production of woodworking companies in reaction to an increase in the 
effectiveness of inputs/outputs and a decrease in costs for sawdust removal. One of the possible 
organic methods of forestry waste (logging residues) recovery could be the use of bore dust or wood 
ash as fertilisers. In this case, however, it aims at ensuring greater levels of tree height increments in 
forestry rather than at improving the potential utilisation of material flows into the sector CZ-NACE 16. 
Still, this option can bring economic and technological opportunities for the use of spare capacities 
with low investment risk. In the circular economy, enriched fertiliser (with digestate) made from waste 
biomass is also considered as an option. Such a type of fertiliser shall solve the situation with soil 
degradation in both agriculture and forestry. In the future, technological lines for logging waste 
processing could hence become a starting strategy for using capacities as well as a competitive 
advantage in the area.  The production model with the potential to improve the economic stability of 
woodworking companies must include trends in construction. Eco-friendly and renewable materials for 
constructions of multi-storey buildings and wooden buildings also offer good prospects, taking the 
cross laminated timber (CLT) technology as an example. In Europe, this option of renewable organic 
material becomes highly desirable and its production shows a growing trend. Other alternatives to 
traditional materials (masonry, concrete) include laminated strand lumber (LSL), laminated veneer 
lumber (LVL), and structural timber (konstruktionsvollholz - KVH). Heavy dependence on foreign 
demand and strong competition can pose problems in material outputs for construction since the 
market with such products has quickly established itself and has still been expanding. All the provided 
information was used to prepare a model (Figure 1), which reflects the current possibilities of 
improving the economic efficiency of the sector CZ-NACE 16 by means of extending or modifying the 
production model.  The production model also works with a 35-40% reserve representing the 
integration of the volume of the current exports of timber or reserves in the form of wood increments in 
relation to logging. When preparing the model, production inputs and outputs which should have 
significant effects on the growth or stagnation of the sector were also taken into consideration. 
The correctness of the model cannot be verified using a specific study or research results which would 
prove or disprove the given form of the model. The comparison proceeds from the information 
provided in the panorama of processing industry created by the Ministry of Industry and Trade, which 
evaluates the results of specific sectors to a large extent and provides minor predictions of their future 
developments or trends. The statistics prepared by the Ministry of Agriculture represent another 
adequate source for the comparison. The growing trend in the biomass production is confirmed by the 
statistics of the Ministry of Agriculture by Hudáček (2017) on the developments in the production of 
fast-growing trees, which increased from 249.93 ha (2008) to 2862.22 ha (2017) over the last 10 
years. Equally substantial progress can be seen in the area of the paper industry, where energy 
production from own resources (biomass in particular) rose to almost 100% of the total energy 
consumption so the industry can be considered fully self-sustainable in energy production. (Panorama 
by the Ministry of Industry and Trade 2018) The progress in biomass production and processing in 
energy is also obvious at the international level. The use of biomass for energy production accounts to 
7.5% in Germany, 6% in the UK, 13.1% in Danemark, and 10.1% in Finland. For comparison, the 
energy created from biomass represents approximately 2.7% in the Czech Republic. (Kašinký, 
Wagner 2019) Based on the information provided in the panorama of the processing industry of 2018, 
the rapidly growing trend in wooden structure constructions can be confirmed, too.   
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Fig. 1: Preferential model of production, timber processing, and raw timber 

Source: Actual processing according to material flows, Report on Forest Condition 2018, Babuka (2018) 
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The year-to-year increase in the segment was at the level of 36%, which represented an increase in 
constructions by more than 1,060 wooden structures in comparison with the year 2017. The validity of 
the claimed increase in the production capacities of CLT, KVH, LSL, and LVL construction materials 
can be partly confirmed based on the reports by StoraEnso of July and August 2019, which mentions 
a growth of the current capacities in more countries including the Czech Republic (Ždírec saw an 
increase of 120,000 m3) and opening of a new facility in Sweden with the capacity of 100,000 m3 in 
reaction to the huge world demand for CLT boards. Based on the results of the report by Reportlinker 
(2019), an increase in the demand for LSL and LVL boards can also be expected. The results of the 
report mention that the veneer market reached a value of USD 2.33 billion in 2018. By 2024, the sales 
are supposed to increase to the value of USD 4.23 billion. Despite the largest market share in North 
America, the prospects for growth are also expected in Asia, Europe, Latin America, the Middle East, 
and Africa. Production of KVH beams is closely related to decreasing thermal bridges and thermal 
protection of external walls. Consequently, to the higher stability and tightness of building envelope 
materials, the material is also suitable for construction of energy-efficient and passive houses. The 
anticipated increase in expectations of energy-saving constructions is also connected with the LEED 
(leadership in energy and environmental design) and BREEAM (building research establishment) 
certification, which belong to globally most respected certifications. At the national level, the SBToolCZ 
certification is developing, which shall become an alternative in the Czech conditions. Currently, 214 
projects in the Czech Republic have such certifications. (CZGBC 2019) The use of wood (the logging 
residues in particular) in forestry or agroforestry is also confirmed by the study carried out by Remeš, 
Bílek, Jahoda (2016), whose research showed effects of logging residue-based fertilisers on the 
growth of Scots pine.  
 
Conclusion  
Effects of climate change and the pressure of European directives targeted at sustainability lead to an 
increasing need to seek incentives for compromise solutions between the environmental and 
economic interests of the society. A complex linkage of the individual areas (components) of the 
production model mentioned in the results of this paper and the use of cross-sectoral opportunities 
bring many socio-economic and environmental effects, which can increase the current economic 
potential of the sector to a higher level and, at the same time, meet the expectations of creating 
sustainable development.  
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Souhrn  
Výsledky prezentované v článku pracují s hypotézou, že současný model produkce v odvětví CZ-
NACE 16 nevyužívá svůj potenciál. Předpoklad vzniku vybraných složek nového modelu je založený 
na identifikované potřebě nebo současné existenci, která se vyznačuje regresí nebo ukazuje na 
nevyužitý potenciál. V případě produkčního modelu a jeho vytvoření se vycházelo ze současných 
kapacitních možností zpracování dřeva v odvětví a disponibilních zdrojů, které jsou limitované 
nevyužitými kapacitami. Z výsledků je možné model považovat za perspektivní a jeho důsledky můžou 
mít charakter trvalé udržitelnosti pro odvětví v dlouhodobém časovém horizontu. 
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Abstract 
Forest kindergarten is a type of preschool holistic education held mainly in woodlands and providing 
mental, social, and physical health of children through contact with nature. The main aim of the 
research conducted in 2019 was to identify and assess the programme of forest kindergartens in 
Warsaw county, Poland. The main characteristics of nine units were recognized including their 
location, proximity and type of natural environment available for carrying out children's activities, 
availability period throughout the year and week, opening hours, age of children, and number of 
groups. In the context of functioning, the daily programme of each forest kindergarten was assessed 
and compared including: teaching language, average time spent by children outdoors and main types 
of activities. The results show that in all cases, that nature, mostly forest, is easily accessible for 
children. The average time spent outdoors by children is mainly between 5-6,5 hours per day. Most 
popular outdoor activities include playing, education including learning about nature, consumption of 
meals and rest. All analyzed forest kindergartens fully support multi-directional development of 
children in natural surroundings. 
 
Key words: forest, environment, children, games and fun, outdoor education 
 
Introduction 
Over the last century children stay indoors more and more distancing themselves from physical 
contact with the natural world. Coupled together with an increasing urbanization exposes them to 
numerous health and behavioral problems called "Nature-Deficit Disorder" (Louv 2006). These threats 
are also intensified by loss of natural surroundings of children living in cities as well as decreasing time 
spent in public greenery. They also include a decrease in physical activity, related lifestyle 
dysfunctions such as concentration problems, reduction of skills related to creativity, as well as stress 
(Baranowski et. al. 1993) and obesity increases (Burdette, Whitaker 2005). However, since the early 
1950s, the ways to counter these negative changes have been sought more and more intensively. A 
new approach in stance on outdoor education becomes crucial. One of the ideas in bringing young 
ones closer to nature,first initiated in Denmark and other Scandinavian countries, and then developed 
in Germany and all around the world, was to organize a forest kindergarten. Also described as a 
kindergarten "without a ceiling or walls", a type of preschool education for children between the ages 
of three and six that is held almost exclusively outdoors. Whatever the weather, children are 
encouraged to play, explore, and learn in a forest environment, and the adult supervision is meant to 
assist rather than lead. 
Forest kindergartens operate mainly in woodlands, where the daycare staff and children spend their 
time outdoors developing their relationship with nature in line with the idea of biophilia (Wilson 1984; 
Kellert, Wilson 1993), and stay indoors only due to very difficult weather conditions (Robertson et. al. 
2010). Education in such a scenery is holistic, it supports multi-directional development of children, 
which helps them acquire physical, emotional, social and cognitive experiences. Being outside allows 
them to create space for games initiated by children and play with nature, as well as support 
independent exploration of the world. 
Presently, many forest kindergartens exist all over the world. The development of forest kindergartens 
is in the initial phase in Poland, but each year their number increases (Ordon 2019; Pietrzak-Zawadka 
2019). They are located in small, but mainly large cities and their neighboring suburban municipalities, 
as in the case of Warsaw. The growing number of forest kindergartens in this area indicates the social 
demand focused on the children's development in the natural surroundings. 
 
Material and methods 
The main aim of research conducted in 2019 based on the Internet sources overview was to identify, 
and assess selected aspects of the programme of forest kindergartens in Warsaw county, Poland. The 
first part of the study concerned the main information of the forest kindergartens location in or near 
Warsaw as well as the proximity and type of natural environment available for carrying out children's 



  360  

activities. The second part of the study concerned detailed information about the daily programme of 
each forest kindergarten. The period of availability for children was assessed in relation to the year, 
including those open all year round, or only in selected periods (including months) of the year, 
including those open all week, only on selected days, as well as opening hours changing from day to 
day. The children’s age limit, as well as the number of groups in each forest kindergarten, and the 
number of children in each group were also considered. Only pre-school groups of children from 2,5(3) 
years were taken into account. Groups of younger children were omitted. The average time spent by 
children outdoors during each day was assessed in relation to the total number of hours spent in units. 
Among other features of forest kindergartens affecting their attractiveness, the language of education 
and main types of outdoor activities were taken into account. The collected data was compared 
determining the general characteristics of the forest kindergartens programmes. 
 
Results 
Nine forest kindergartens were selected for the study: six located in Warsaw and three located in its 
suburban municipalities - Granica, Mariew and Kąty (Table 1).  
 
Tab. 1: Main characteristics of forest kindergartens  

 
 
The results show that seven forest kindergartens are located in or next to the woodland, including five 
in the vicinity of protected areas: one in Kampinos National Park, one next to Mazowiecki Landscape 
Park, and three near Kabacki Forest Reserve. One forest kindergarten is located next to the meadows 
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and orchard, but also near to the forest, while another one, located in the residential area, only has a 
small private garden. 
The nature is easily accessible for children attending five forest kindergartens after a very short walk 
which takes about 1-2 minutes in most cases. The distance to the forest from two other units is about 
one kilometer, which requires a longer walk (about 15-20 minutes) along few local car roads. 
Furthermore, even if in five cases the forest kindergarten is next to the natural area, the trip leads also 
through one local road accessible for cars, and the children's safety requires the teachers support. 
Six forest kindergartens are open all year round, but one of this group allows closing during the 
summer months if the need arises. The remaining three units are open mainly from September or mid-
August to mid-July. At the same time, seven of all studied forest kindergartens are open five days a 
week (Monday to Friday), and only two offer to work seven days a week, including one that reserves 
the right to limit this time only to working days, but only if necessary. 
The time spent by children in the forest kindergarten is between eight, and eleven hours per day. At 
the same time, there are some differences in the time children spend outdoors. It can vary between 
1(2) and 8 hours per day. The average of children's outdoor activities takes up to 8 hours in two, and 
between 5 and 6,5 hours in five forest kindergartens. Only two other forest kindergartens offer children 
less than 3 hours of time spent outdoors. 
Both the number of groups, and their size are different in selected forest kindergartens. Among 
examined forest kindergartens, there is an outnumber of those that run only one group of kids. Three 
forest kindergartens run more than one group. Those include places with two, five, and six groups of 
kids. The number of children in groups vary between 15 and 22, which works well. 
All forest kindergartens selected for the study implement a basic education programme, various forms 
of games and playtime, and also provide children rest and meal consumption in line with the 
Programme of Preschool Education under the Regulation of the Minister of Education from 2017 
(Rozporządzenie Ministra Edukacji Narodowej z dnia 14 lutego 2017 r.) (Table 2). The thematic of 
education is related more to the environmental issues. It results from the specific profile of forest 
kindergartens and distinguish them from others. 
 
Many children’s leading activities are carried out outdoors, which improve their physical health. 
Furthermore, selected special types of activities like gymnastics and sports are realized in three forest 
kindergartens, as well as walking and hiking in natural surroundings are much more developed in four. 
At the same time, the programme of some forest kindergartens promote especially selected types of 
education. Music skills are developed more in four, various forms of art in three, and plant cultivation 
in one. The activities like cooking and preparing meals by children themselves are very popular in 
three units. Apart from one, eight remaining forest kindergartens provide foreign language learning. In 
seven units, education is conducted in English, and in one also in French. The daily programme of 
each forest kindergarten is a mix of different types of activities planned between 2, 3 or even 4 breaks 
for meals. 
 
Conclusion 
The programmes implemented in all analyzed forest kindergartens are rich and diverse. They 
comprehensively support children’s activity and allow their multidirectional, holistic development in 
physical, emotional, social and cognitive contexts. All provide safe, independent exploration of the 
surrounding nature, stimulate the development of sensitivity, and enable learning about the natural 
environment including the context of sustainable development, adequate to the child's age. 
Furthermore, they allow them to spend much time outdoors, which has a positive influence on 
children's health. The analyzed forest kindergartens, due to their attractive programmes, are an 
innovative way of children education, and at the same time become a tool used to solve many psycho-
physical problems faced by the youngest at present. 
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Tab. 2: Programmes of forest kindergartens 
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Souhrn 
Lesní školka je druh celostního předškolního vzdělávání, které probíhá obvykle v lese a poskytuje 
mentální, sociální a fyzické zdravotní účinky dětem prostřednictvím jejich kontaktu s přírodou. Hlavním 
cílem výzkumu, který byl proveden v roce 2019, bylo identifikovat a zhodnotit programy lesních školek 
v okolí Varšavě, v Polsku. Pro devět školek bylo identifikovány tyto chrakteristiky: umístění, blízkost a 
typ přírodního prostředí dostupného pro aktivity s dětmi, doba po kterou je během týdne a roku školka 
dostupná, otvírací hodiny, věk dětí a počet skupin. V kontextu fungování byly zhodnoceny denní 
programy každé lesní školky a navzájem porovnány, včetně vyučovacího jazyka, průměrné doby 
strávené s dětmi ve venkovním prostředí a hlavní typy aktivit. Výsledky ukazují, že ve všech případech 
bylo přírodní prostředí, nejčastěji les, dětem dostupné. Průměrná doba strávená ve venkovním 
prostředí se pohybovala mezi 5 a 6,5 hodinami denně. Nejpopulárnějšími aktivitami byly hraní, 
vzdělávání (i o přírodě), strava a odpočinek. Všechny analyzované lesní školky plně podporovaly 
mnohostranný rozvoj dětí v přírodním prostředí.  
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Abstract  
The basis for a design of stabilization measures for banks of watercourses and reservoirs is an 
assessment of the bank from the perspective of the material it consists of, the existing slope 
inclination, and the current elements of natural or artificial stabilization. Another important step is to 
assess the potential cause of the bank damage, the probability of its occurrence, and the significance 
of possible damage with respect to the bank usage.Following is a description of the proposal 
biotechnical stabilization. 
 
Key words: Reservoir, water, bank  
 
Introduction - presentation of surfaces 
We designed the following experimental plots: Experimental plot 1 - Two rows of logs above each 
other, stabilized by piles, with three rows of willow stem cuttings (it was Salix viminalis), although Salix 
fluviatilis would be more appropriate. Experimental plot 2 - The smallest inclination was stabilized 
using a layer of gravel, grain size ca 6-8 cm, layer thickness of ca 0.3 m, width of ca 4 m. Above this 
stabilization structure, it is assumed that appropriate grass mixtures will be sown and individual or 
groups of shrubs will be planted. 
Experimental plot 3 - Salix viminalis, 4–5 m wide, in a quincunx pattern of 0.4 x 0.4 m. Above this 
stabilization structure, it is assumed that the appropriate grass mixtures will be sown and individual or 
groups of shrubs will be planted. 

 
Fig. 1: Clean the use of reads as part of stabilization 

 
Materials and methods 
As regards the stabilization procedures described within the description of experimental plots, the 
most appropriate and most effective technique proves to be the following: a belt approx. 1–2 m wide of 
reeds (namely Typha latifolia) followed by a stand of shrub willows in at least 5–7 rows in combination 
with a gravel layer. A stand of shrub willows of several (at least five) rows acts as a natural breakwater 
on the erosion platform - i.e., where erosion damage has already occurred and developed. This was 
concluded after evaluating the effectiveness of stabilization after 15 years. Combined with the 
distribution of slope inclination, it is a very good biological protection of the bank, preventing the 
formation of erosion wall. As has been found, the waves do not reach the third, i.e. the steepest, slope 
section significantly (resulting in deformation). The steepest section had an inclination of 1: 2 at the 
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experimental plots. Therefore, the monitoring (of 15 years at experimental plot Brno) has shown that 
the slope inclination designed for this section is irrelevant. The calculations were based on the 
determination of the design wave height [13]  and the calculation of the potential wave reach (ČSN 73 
6814). The vegetation there has developed into a sufficiently effective breakwater (fig.1). 
 
Results 
As regards the evaluation of the other types of experimental plots, at the beginning the gravel layer 
increases the effectiveness, however, it slightly reduces the roots’ ability to produce new shoots and 
develop, i.e. it reduces the thickening of the willow belt. Therefore, the plot without the gravel layer 
manifested a nearly comparable effect. The erosion platform always catches coarse grain material, 
and fine grain material is gradually wahed into the reservoir. 
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Souhrn 
Článek je zaměřen na prezentaci části realizovaných stabilizačních opatření za využití biologické 
stabilizace v břehové zóně nádrží. Využity jsou především vrbové porosty – zejména keřové vrby 
(Salix viminalis, Salix fluviatilis, Salix purpurea a další).  
Dále jsme se zaměřili i na možné využití rákosin – prezentovány jsou upravené výsadby na nádrži 
Brno (obrázek 1) předpokládáno je i širší využití při stabilizaci břehů zatopené pískovny a štěrkovny u 
Hulína. Zde byly první experimentální výsadby realizovány v letech 2018 a 2019. 
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Abstract 
Historical evidence shows that the Bobrava River did not pass any technical adjustment during the 20th 
century. Because of the land conditions in the stream surrounding, there is an effort to adjust the land 
belonging to the Bobrava River only. The chosen approach can be somewhat limiting in design for 
flood protection measures when its design for Qn=25 m3/s and at the same time it could be also 
restrictive in realization of these measures. 
The flow rate of the Bobrava River is performed by using the 1D mathematical model HEC-RAS for 
selected N-year flows. Based on results of flow rate assessment the natural water retention measures 
on River Bobrava were designed. There was proposed adjustment of the river bed in two alternatives 
respecting the flood protection of the Zelesice village. Proposed solutions will make Zalesice village 
safer place and improve the current state of the flow of Bobrava River. 

 
Key words: current state assessment, design flow, flood protection measures, Morava river basin 
 
Introduction  
The „natural approach“ to streambank and shoreline protection is part of a growing trend in which 
designers and other professionals seek to restore the hydrological and ecological balance to a site by 
applying innovative integrated solutions that are structurally sound, economical feasible and 
ecologically sustainable (http://www.eeaconsultants.com; 2007). 
According to European Commission (https://ec.europa.eu; 2019) the Natural water retention measures 
(NWRM)  are measures that aim to safeguard and enhance the water storage potential of landscape, 
soil, and aquifers, by restoring ecosystems, natural features and characteristics of water courses and 
using natural processes. They support Green Infrastructure by contributing to integrated goals dealing 
with nature and biodiversity conservation and restoration, landscaping, etc. They are adaptation 
measures that use nature to regulate the flow and transport of water so as to smooth peaks and 
moderate extreme events (floods, droughts, desertification, salination). They are a better 
environmental option for flood risk management. They reduce vulnerability of water resources to 
Climate Change and other anthropogenic pressures. They can also improve water quality. They are 
relevant both in rural and urban areas. NWRM include the on the one hand the direct modification in 
ecosystems and on the other hand change and adaptation in land-use and water management 
(practices.https://ec.europa.eu; 2019). All terms mentioned above conceal an important idea rather 
than a precise definition. It includes the adjustment process, procedures and solution principles which 
purposes and results can be different, but to a greater or lesser degree they combine the objectives of 
improvement of the ecological conditions (Junakova et al., 2014) with the aspects of flood protection of 
the population and its property (Mladenka, 2018). In terms of NWRM, the term "revitalization of 
watercourses" is often mentioned. As it was already stated, the meaning of the terms is not clearly 
defined and can easily coincide, therefore a documents entitled “Natural water retention measures of 
watercourses in urban areas and their importance in flood protection: Revitalization of settlement 
environment by water elements” (Just, 2010) will be used as a basic literature source. Revitalization of 
watercourses is water management activity aimed at restoration of natural shapes and functions of 
watercourses and their floodplains. In a variety of ways is when revitalization restored spatial range of 
watercourses, their shape and hydraulic ruggedness (Junakova et al., 2013), extent of naturally 
flooded areas. From the organizational point of view the paper use the term revitalization mainly as an 
investment measure respecting the terms above (Just, 2010). 
The flow rate of the Bobrava River is performed by using the 1D mathematical model HEC-RAS for 
selected N-year flows. Based on results of flow rate assessment the natural water retention measures 
on River Bobrava were designed. There was proposed adjustment of the river bed in two alternatives 
respecting the flood protection of the Zelesice village. Proposed solutions will make Zalesice village 
safer place and improve the current state of the flow of Bobrava River. 
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Materials and methods  
The aim of the paper is to propose natural flood protection measures and measures to improve the 
current state of the riverbed according to the methodology HEM (Hydroecological monitoring) 
according to Langhammer (2014, 2015). On the portal “Water in the Landscape” 
(www.vodavkrajine.cz, 2015) there is a map background with recommended types of flood control 
measures, on watercourses and floodplains for the territory of the whole Czech Republic. There are 
two recommended types of flood control measures according to the portal “Water in the Landscape” in 
the river km 1.832 to the river km 5.743 of Bobrava River. One of them is in Zelesice village (Fig. 1) - 
using of natural water retention measures (NWRM) and another measure is situated outside the urban 
area of the village and it is combination of NWRM and flood protection measures (FPM). In the area 
where Bobrava River runs off the village the character of the type of adjacent territory is changing. The 
agro-forestry area is being transformed here in a highly urbanized area. 

 
Fig. 1: Study area - Zelesice village in the map of Czech Republic 

 
Based of summarization of all available information and input data the idea of flood protection 
measures (FPM) and natural water retention measures (NWRM) two variants were prepared (Variant 
A and Variant B).  Variant B is an extension of Variant A. The Variant A consists of design of 10 
buildings objects (BO) which are interconnected to each other with higher emphasis on natural water 
retention measures. It means that the shape of left dike was adjusted because of its massiveness, 
accompanying trees and shrubs were proposed, or the plan of new recreational zone with water body 
is taking in consideration. There was designed the construction of new enhancing reservoir with an 
ecological and recreational function respecting the trend of restoration of this function to the 
watercourse. 
The study area of Bobrava River and its surrounding was categorized as scattered residential and 
industrial development and continuous cottage development design flow rate has been established 
Q20 = 25 m3/s. In case of the industrial site mentioned according to the document Plan of the main 
catchment of the Czech Republic (2012), different design flow  Q50 = 35.5 m3/s has been used for 
calculation of FPM and NWRM. 
In the locality of interest (bottom of Bobrava River) the natural average longitudinal slope is i = 4.3 ‰ 
(from r km 1.832 to 5.743). Due to the relatively large slope, in relation to the lower part of the flow, 
there is no significant sediment deposition. The bottom material is gravel-sand with gravel 
predominance in the upper part of the area of interest and in the lower part with sand predominance. 
There are signs of efforts to stabilize and protect both the foot of the slope and the whole slope of the 
river bed. According to the current state of these measures, it can be concluded that these 
adjustments are probably at the end of their useful life and have not been implemented in the near 
past. 
 
Results and Discussion  
Variant A 
Building objects BO1 and BO2 - Adjustment of the bottom and shape of the stream bed 
The bottom adjustment (BO2 and BO3) is linked to other objects BO4, BO5 (Right and Left bank´s 
reinforced concrete protection wall) and calculated with design flow Q50 = 35.5 m3/s. It is due to the 
location of the industrial site in the inundation area. The shape of the riverbed and the base level will 
be changed in the section from r km 1.978 to r km 2.496 (Fig. 2a). Due to the confined space and the 
land conditions around the riverbed, it is necessary to use two cross-sectional shapes. The slope of 
the new bottom inclination is i = 3.17 ‰ considered over the entire length from the r km 1.872 to r km 
2.496 km (BO2). In river from r km 1.978 to r km 2.245 the river bed is situated in a narrow strip 
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between the residential area and the industrial area. Here, the flow axis cannot be changed in any way 
or form somehow. The shape of the cross-section in the stream bed which was design is presented in 
Fig. 2a. There are slopes of 1:1.5, which, due to their large steepness, have to be stabilized by the 
coconut net until the grass sowing takes root. The river bed has a greater width in the r km 2.245-
2.496 (Fig. 2b) different cross-section shape with undulating ridge was designed. The slopes of 1:2 do 
not need its stabilization with coconut net. In both cases the rip rap in foot of weight 80-200 kg is used 
and slopes will be covered with humus soil and sown with grass mixture.  
 

  
Fig. 2: The cross-section in r km 1.978-2.245 (a) and in r km 2.245-2.496 (b) 

 
Building objects BO3 and BO4 - Right and Left bank´s reinforced concrete protective wall  
The residential development is located in close proximity to the right bank of the riverbed in the river 
km 1.900 to 2.100. Only one flood protection measure is reinforced concrete protective wall. There is a 
proposal (from r km 1.962 to r km 2.091) protective reinforced concrete wall with a width of 0.3 m and 
variable height (it depends on right bank terrain height). The construction of the wall will be made of 
waterproof concrete (XC2-C30/37). The cross-section with description of layers is shown in Fig. 3 in 
detail. 

 
Fig. 3: The cross-section of protective wall - right bank  

 
There is a large industrial area on the left bank of the riverbed. This area in not protected against the 
flood flows and all plots adjacent to the riverbed are in ownership the owner of the industrial site. 
Taking into account the current situation there was no other way only to design the same protective 
wall with the same width of 0.3 m on the left bank of the riverbed (BO4). A detailed illustration and 
description of the left bank´s protective wall can be considered as for wall on the right bank presented 
on the Fig. 3.  
 
Building objects BO5 - BO8 - additional measurement  
There was another 4 building objects design with the aim to increase the flood protection of the area. 
BO5 is natural protective dike in r km 2.496 with the upstream and downstream slope of 1:5. It allows 
using different types of vegetation to keep the slope stabilized. Due to a slight slope is not complicated 
for the different types of vegetation plant on different levels to keep on the slopes. All these objects 
were calculated with design flow Q50 = 35.5 m3/s (because of vicinity of the industrial area) except 
BO6 where design flow Q20 = 20 m3/s was used. BO6 and BO7 are dealing with water stream 
regulation - its right bank with accompanying trees and shrubs (r km 3.992 to 4.186). From the r km 
4.873 to 5.020 cleaning, removing of the overgrown vegetation and suitable adjustment of the shape 
of the river bed is needed. This adjustment is the subject of BO8. 
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Building objects BO9 - Green protective wall on the left bank 
The flow rate of the design flow Q20 = 25 m3/s is in the river km 5.020 from the floodplain forest in left 
inundation to the meadow and further through a separate residential area and on the left bank it 
returns to the riverbed. The green protective wall perpendicular to the flow axis with the purpose 
protection of residential development in r km 5.020 is designed and illustrated in Fig. 4.  
 

 
Fig. 4: The cross-section of green protection wall - left bank  

 
Building objects BO10 - Disposal of the weir 
The former weir construction in the r km 5.391 for the purpose of supplying mill drive is the significant 
obstacle in the flow. The construction is no longer functional and presents a danger during the flood. It 
was proposed to remove the weir structure and backfill the former mill drive with excavated soil to a 
height of 0.3 m above the calculated design flow Q20 = 25 m3/s. 
 
Variant B 
BO11 - Left bank´s protective embankment and BO12 - Left bank´s protective dike 
Variant B is an extension of Variant A and adopts all modifications of the channel shape and design of 
protective dikes and walls to preserve the primary meaning of the FPM and NWRM proposals. For the 
protection of both areas from r km 3.298 to 3.563 a protective dike on the left bank, of the same type 
as BO5, which is continuously transformed into a natural protective barrier in r km 3.298 and presents 
the NWRM.   
 
BO13 - Recreation zone 
A recreation zone with a water area according to the zoning plan of the municipality of Zelesice village 
with an ecological and recreational function was designed in r km 4. 590. It is a reservoir with inflow 
and outflow separated by mobile water gate where the outflow from the reservoir is constructed as an 
overflow through the water gate into a boulder channel, which returns the water back to the River 
Bobrava.  In the bottom the typical representatives will be sown: sweet flag (Acorus calamus), acute 
sedge (Carex gracilis) and reed aquatic vegetation (Phragmites communis). 
Part of the surroundings of the water surface and the boulder channel will be accompanied with a 
paved road with benches. The coastal zone will be planted with shrub and trees. The reservoir will not 
serve as a fish pass, even if its location offers. 
The secondary weir is in quite good condition, and the locality of interest is located in a non-trout 
district, so it was decided to leave the design of the fish pass together with the reconstruction of the 
weir in the r km 4.586. 

 
Conclusion  
As already mentioned Variant A and Variant B are not significantly different from each other because 
Variant B is basically based on Variant A with the extension of the measures. They differ in the 
sources documents and materials and in considerations that led to their processing. 
From an economic point of view, Variant A is certainly more economical because of the scope of the 
adjustment, which does not contain the extensive FPMs and not even the construction of a 
recreational zone in the r km 4.590. In terms of the HEM methodology, the both Variants are 
approximately the same and suggest the measures to improve the current state of the watercourse. 
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Both Variants meet the requirement to assess the flood protection of the adjacent area and also for 
protection against design flow anyway Variant B means increase of its economy. 
Certainly a very positive element is the idea of creating a recreational zone in Variant B, which follows 
the current trends of restoring the recreation of the population to the watercourse and the ecological 
recovery of the watercourse in the urban area itself. However, various water stream regulation and 
adjustments that at least lead to more natural character of the riverbed are undeniably a huge benefit. 
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Souhrn  
Předložený článek se zabývá popisem současného stavu vodního toku Bobrava v katastrálním území 
obce Želešice od ř. km 1,832 do ř. km 5,743 a také posouzením stávající úrovně protipovodňové 
ochrany území. Řeka Bobrava v řešené lokalitě nebyla na celé délce soustavně upravena a prochází 
intravilánem i extravilánem obce Želešice. Posouzení vybřežení návrhového průtoku Qn = Q20 =25 
m3/s bylo provedeno pomocí 1D matematického modelu HEC-RAS. Na základě výsledků výpočtů byl 
vytvořen ideový návrh přírodě blízkých protipovodňových opatření. Byla navržena úprava koryta ve 
dvou variantách, které respektují podmínky ochrany v intravilánu i zachování přirozené retence vody 
v krajině v extravilánu. 
Navrhované řešení učiní z obce Želešice bezpečnější místo a zlepší současný stav toku řeky Bobravy. 
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Abstract  
Green open spaces of the cities offer many functions as environmental, ecological, social, but one of 
the most important is recreational function for everyday recreation of the society. The city parks are 
under big urban pressure, which depends on their location, their amount and allocation within the city 
and number of inhabitants and tourist in the city. The Paper presents requirements for urban greenery 
in the reflection of current demands of the society.  Park P.O.Hviezdoslava in Martin, is named after 
very famous Slovak writer from 19th century. It was reconstructed in the 90ties of 20. century but 
nowadays it does not fulfil current requirements. The park has great potential due to its location, size 
and existing greenery. There were inventoried 226 trees and shrubs. The Paper presents possibilities 
revitalisation of the park, proposed by students with acceptance of requirements of the 
Representatives of Martin City Municipality.  
 
Key words: Urban greenery, placemaking, recreation, landscape architecture, Martin  
 
Introduction 
The urban parks are essential for liveable and sustainable cities and towns. They are defined as 
delineated open space areas, mostly dominated by vegetation and water, and generally reserved for 
public use (Konijnendijk, 2013). Public parks support the identity of the city and help to enhance its 
attractivity for life, work, investments and tourism (Supuka, 2018). It means that public open spaces 
could positively affect the life quality, health, lifestyle of the people and competitiveness of the city 
(Baycan – Levent et al., 2009). Ohegyi et al. (2017) state that innovative and "green" solutions focused 
on sustainability and promotion of urban biodiversity have benefits as better living quality in cities; 
energy self-sufficiency of the city; mitigation of climate changes (Tóth, Halajová, Halaj, 2015); 
increasing the visual attractiveness of the city (Otruba, 2002); expand opportunities for opportunities 
for recreation and increase market value of properties (Štepánková, Bihuňová, Kabai, 2012).  
Wagner (1990) says that each park has it own program, which consist of 3 main parts: 1. Linear 
program (roads, paths, water streams, resting area), 2.areal program (lawns, flower beds, water 
surfaces,…) and 3. Spatial program (group of trees, buildings,..). The guidelines how to design the 
successful public open spaces “Placemaking” was elaborated in the mid-1990s by PPS (www.pps.org) 
in USA. There are 4 main spheres, which pointed on great places: access and linkages, sociability, 
uses and activities, comfort and image. Miková, Pauliková, Pauliniová (2010) published similar 
principles, but they put big emphases on public participation.  
If urban parks can evolve from their primarily recreational role, into a new role as a catalyst for 
community development and enhancement, parks will be an essential component in transforming and 
enriching the cities. They can be not only a place to understand and relate to nature, but it can also be 
a place for social and cultural exchange (Kent, Madden, 2008). 
Paper presents the possibilities how the low-cost design solutions could affect the new utilisation and 
landscape revitalisation of city park in the city centre. 
 
Material and methods 
City of Martin lays in the northern part of Slovakia and has up to 55 000 inhabitants. Until 1945 the city 
was named as Turčiansky Svätý Martin. Nowdays it is center of Turiec region and regional capital. 
Since 1863 it is also the seat of Matica Slovenská (Slovak National Cultural Institution). During the 
19th century the town became a center of Slovak culture. In the first half of the 20th century many 
Slovak scientists, writers and artists lived in Martin. In 24th of August 1994 the city of Martin was 
declared by law a national cultural center of Slovaks.  
P. O. Hviezdoslav park is named for famous Slovak Writer, who lived in Martin and in 1919 was 
elected as the Chair of Matica Slovenská. The park lays few meters from city pedestrian zone and is 
surrounded by block of houses, cinema and hotel. It has rectangle shape with many accesses from 
each side. The birch alley and shrub hedges make visual barrier from motor road. Along the one side 
is a big parking plot. The site analyses, inventory of the trees, shrubs and mobiliar were done in 
October 2019. History of the park and requirements for new utilisation were presented during meeting 
at the Municipal office in Martin. Collected data research, syntheses of the terrain analyses, 
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appropriate sources review were elaborated at Design Studio according the guidelines: Design studio 
methodology for landscape architecture  published by Halajova et all. (2018). 
 
Results 
Park P.O. Hviezdoslava has 18 830 m². There have been inventoried 226 trees and 64 shrubs. 67 of 
trees were coniferous and 159 deciduous.  
S. Bell (2005) describes 4 stages of design: 1. Survey/Inventory key, which contains of physical 
aspects of the site, ecological aspects, cultural aspects and recreational aspects; 2. Analyses phase; 
3. Design phase and 4. Construction phase. Students worked in groups and have followed above 
mention stages (except the last one, which is on the Municipality decisions). 
According to the side analyses, learn the history of the city, discussion on potentials and limits of the 
area, several low-cost solutions have been developed. These proposals should lead to the increasing 
of the attractivity of the park and creating place for rest and recreation of the inhabitants and visitors. 
The main entrance of the park is situated at its northern part, there is a big paved area with water pool. 
There was a proposal to transform this part into main social and representative part with recreational 
function. It is necessary to plant the trees there as a visual barrier, which help to create green borders 
of the park. The water pool is transformed to more playful and interactive element with stones blocks 
in the middle and jets on the sides. New benches and flower beds reflecting the colours of water are 
on the sides. 
Representative space is connected to the part with coffee house, made of blocks of industrial 
containers, with outdoor sitting and children playground. Visitors of different ages can use this space. 
The main communication axis is accompanied by perennial beds. There is a recreational lawn in the 
central part of the park, which can be used for relaxing or picnics. 
 

 
Fig. 1: Landscape architectural design proposal of first group, who has separated representative area 

with water pool from children playground and resting zone. 
 
Two educational paths are proposed in the Southern part, around the music pavilion. They were 
inspired by significant history of the city. First educational path with eight stops is dedicated to the life 
and literary work of P. O. Hviezdoslav. The second one described the history of the Slovak language 
development and has 12 stops. There was also a proposal to place the benches with QR codes 
around the music pavilion. Music pavilion is situated under the tree crowns, in this shadow quiet part 
of the park. The QR codes are connected to different types of famous music styles, which could be 
heard after scanning the code in smart phone. The idea was to follow the history of music. 
According to the inventory of the trees, 52 pieces were proposed to cut down due to health conditions 
and new compositional landscape design proposal. On the other hand 45 new trees are planned to 
plant with aim to make atmosphere of the park more attractive. The birch tree alley was supplied by 
Tilia cordata 'Greenspire'. Another proposed trees were chosen with aim to brighten the place and 
bring there more colours and visual changes during the year. We have chosen trees with interesting 
spring flowers, texture or leaves colours in Autumn: Fagus sylvatica 'Dawyck Gold', Prunus avium 
'Cordia', Crataegus laevigata ´Paul 's Scarlet´, Fraxinus excelsior 'Altena' and Koelreuteria paniculata. 
There were proposed 774 m² of flower beds. The lawn is proposed to divide into 2 types. First one 
with intensive grass cutting (around the paths, children playgrounds and picnic lawn) and second one 
transformed into flowering meadows (remote areas not used for walking and resting). 
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Fig. 2: Landscape architectural design proposal of second group, the representative area with water 

pool is connected to children playground and resting zone. 
Fig. 3: Example of board on educational trail about life and work of P.O.Hviezdoslav 

 
Discussion 
Most of the Slovak cities has their own public city parks. Many of them has the signs of the design 
from the late 20th century. They were just maintained and some elements of mobiliar (benches, 
children playground, work out elements) have been added but the landscape design has not changed. 
During the last 10 years, new proposals for revitalisation of some city parks have appeared. For 
example: Landscape Architectural proposal of Sad J. Kráľa in Bratislava, City park in Piešťany, City 
park in Nitra, Banská Bystrica, Trnava, Dubnica and Váhom, Bánovce and Bebravou, etc... But most 
of them have just elaborated project documentation and the Municipality is searching for financial 
support to bring all these ideas of revitalisation into reality. 
The city parks are not only the islands of the greenery in the city assigned for recreation, but they offer 
the place for social interaction, education, cultural experience and identity (Jansson, 2014). They 
could be also the collections of attractive, introduced woody species. Already Krásny et al.  in 2008 
published the landscape design proposal of City park in Piešťany, with list of introduces trees. They 
suggested to use massive bulb plantation in the lawns, different grass management according to the 
utilisation (which support the flower meadows and biodiversity), restoration of different functions of the 
park and creation new attractiveness for the visitors. Similar ideas were applied in the revitalisation 
proposal of city park in Martin. 
 
Conclusion 
Faculty of Horticulture and Landscape Engineering, SUA in Nitra offers students to cooperate with 
Municipalities and bring the new fresh ideas of revitalisation of different kinds of green urban spaces. 
One of this type of projects was the Landscape design proposal of the city park in Martin. The 
students have worked in the groups and bring the ideas, how the life and attractiveness could again 
appear in city park in Martin. They have proposed different zones for visitors: active zone, passive 
zone; zone for children, youth, families, seniors; zone to explore and learn something and zone to 
have a rest and enjoy nature. The proposals have been presented to the representatives of the City 
Municipality in Martin and they have promised that some of the ideas will be realised.  
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Souhrn 
Článek ukazuje možnosti krajinné architektury při revitalizaci městského parku v Martině. Park P. O. 
Hviezdoslava má velký potenciál vzhledem ke své poloze, velikosti a stávající vegetaci. Bylo 
zinventarizováno 226 stromů a keřů. 52 stromů bylo navrženo ke kácení vzhledem ke zdravotnímu 
stavu a byl vytvořen nový návrh kompozice. Na 45 stromů bylo navrženo k výsadbě. Reprezentatitvní 
část parku s jezírkem je propojena s částí, ve které se nachází kavárna, venkovní posezení a dětské 
hřiště. U hlavní komunikační osy se nachází doprovod záhonů trvalek. Ve střední části parku se 
nachází rekreační trávník, který lidé využívají k piknikům. V jižní části jsou navrženy dvě naučené 
stezky. V blízkosti hudebního pavilonu budou lavičky s QR kódy. QR kódy jsou propojeny s různými 
druhy známých hudebních stylů, které je možné poslechnout po načtení QR kódu. Návrh nabízí 
nízkonákladové řešení s velkým efektem na atmosféru místa.  
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Abstract 
This article aims at the valuation of the potential of the recreational ecosystem services of forests. The 
part of the questionnaire survey assessed by means of statistical analysis built up on the travel cost 
method and the contingent valuation method, which is based on the respondents’ willingness to pay 
for services resulting from the recreational ecosystem service of forests. The research specifically 
dealt with the visitors’ willingness to pay for the services resulting from the use of forest logging roads, 
forest clearings, and small structures of forest infrastructure. The findings of the questionnaire survey 
indicated that visitors prevailingly believed that the recreational service, which the interest territory 
brings them, should not be chargeable. The reason for this opinion was mainly the fact that the visitors 
perceive the forests in the territory of Městské lesy Hradec Králové a. s. as public goods, hence the 
access to them should be free of charge. 
 
Key words: economics, forestry, questionnaire survey, case study 
 
Introduction 
This paper aims to apply statistical analysis to valuate the findings of selected categories of the 
questionnaire survey carried out in the territory of Městské lesy Hradec Králové a. s. (hereinafter 
referred to as “Městské lesy Hradec Králové”) within the scope of the research focused on the 
economic valuation of the recreational potential of forest ecosystems. 
In the market environment, the need for expressing the value of ecosystem forest services  in terms of 
money, i.e. to valuate them, has been even greater. Forest ecosystem functions are most often valued 
by means of non-market valuation methods. These methods can be divided into those based on 
preferences of individuals (see e.g. HARRIS 2006, ŠÁLKA ET AL. 2008; SEJÁK, DEJMAL ET AL., 2003; 
GLOVER 2010; SOUKOPOVÁ ET AL. 2011) and those based on expert (non-preferential) approach (for 
example, see ŠIŠÁK, PULKRAB 2008; VYSKOT ET AL. 2003; SEJÁK ET AL. 2010). 
 
Material and Methods 
The questionnaire survey was conducted at four localities from June to October 2018, each time a 
week in the month, between 9 am to 5 pm from Monday to Friday. The survey took place at the 
busiest forest logging roads in the interest area, specifically, at the localities of Češik, Hradečnice, 
Kemp, and Lávka which are within a radius of 3km east of the Městské lesy Hradec Králové. During 
the examined period, the students of the Faculty of Forestry and Wood Technology distributed 531 
questionnaires. 
The statistical assessment of the questionnaires examined the dependency of the willingness to pay 
and the willingness to allocate a certain percentage of the income tax to improve the recreational 
function of the area on the following variables: gender of the respondent, their age, their highest 
educational attainment, their current employment status, and their gross monthly income.  
The respondents’ answers to those two questions were tested for their dependency on five 
independent variables, namely on gender (dichotomous variable), education, employment status 
(nominal variable), age and gross monthly income (ordinal variable). 
Since all the variables are categorical in their nature, statistical tests intended for such a type of data 
were used. The dependency of two ordinal variables (both dependent and independent) was tested 
using the significance test of Spearman’s rank-order correlation coefficient (ρ). Pearson’s χ2 test was 
used for all the other combinations of various types of independency. All the tests were performed 
using the Statistica 13 software (TIBCO Software 2018) and evaluated at the significance level α = 
0.05. 
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Results and Discussion 
This part presents the results of the statistical analysis.  
The respondents’ willingness to pay for the access to the area intended for recreation 
 Of the five examined variables, only the Gross monthly income was proved to have statistically 
significant effect (Table 1). Regardless of their gender, educational attainment or employment status, 
the respondents mostly stated that they would not be willing to pay for the access to the area intended 
for recreation. The same opinion also prevailed in all the categories of Gross monthly income, yet it is 
apparent that with the increasing income the ratio of respondents who would be willing to pay for the 
access to the area increases, with the ratios of willingness and unwillingness to pay being almost 
equal (45:55%) in the highest income category (Fig. 1). 
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Fig. 1: Answers frequency of willingness to pay for entry into the territory according to gross monthly 
income categories 

 
Tab. 1: Effect of sex, age, education, status and gross monthly income on two selected questions 
dependent variables 

independent 
variable dependent variable  χ2 df ρ t p 

sex 0,1919 1     0,6614 

age 8,2248 5     0,1443 

education 4,058 3     0,2553 

status 5,5675 4     0,2339 
gross monthly 

income 

willingness to pay for entry 
into the territory 

21,2441 4     0,0003 

sex 1,2363 2     0,539 

age     -0,1218 2,821 0,005 

education 15,0405 6     0,0199 

status 47,1755 8     <0.0001 
gross monthly 

income 

willingness to allocate 
certain percentage of the 
income tax to improve the 
recreational function of the 

territory 
    0,2085 4,9032 <0.0001 

χ2 - value of Pearson´s χ2 test of independence, df - degree of freedom, ρ - Spearman´s rank 
correlation coefficient , t - t value, p - p value 
 
The percentage of the income tax which the respondents would be willing to allocate to improve the 
recreational function of the interest area 
Statistically significant differences in the frequency of answers to this question were found in all the 
examined variables with the exception of gender (Table 1). Both men and women answered 
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accordingly and the most frequent answer was that they were not willing to allocate percentages of the 
income tax.  
Based on the respondents’ age, the answers divided into two different groups. The first group included 
the respondents aged 18-54, who prevailingly answered that they would be willing to allocate 1-2%, 
while the other two categories of answers were balanced. The other group presented the respondents 
aged or younger than 17 and 55 or more. The unwillingness to allocate percentage of income tax (0%) 
prevailed in this group unanimously and the frequency of answers decreased with the increasing 
percentage. The obtained results allow for stating that working-age people are willing to allocate a 
percentage of the income tax while people outside this age group or on its verge dismiss such 
allocation.    
The distribution of the frequency of the respondents answers with respect to their highest educational 
attainment also led to formation of two different groups. One of the groups included people with 
primary and secondary education (both leaving/GCSC exams and apprentice certificates), who were 
prevailingly unwilling to allocate a percentage of the income tax. Again, the frequency of this answer 
decreased with the increasing percentage of the income tax. The other group contained the 
respondents with higher or university education, who were predominantly willing to allocate 1-2% of 
the income tax. The other two categories were quite balanced.  
Regarding the allocation of percentages of the income tax to improve the recreational function, the 
groups created on the basis of the respondents’ employment statuses also formed two bodies of 
opinion. While pensioners, students, unemployed, and stay-at-home persons were not willing to 
allocate a percentage of the income tax, the employed and self-employed persons most often 
answered that they would allocate 1-2% of the income tax. 
There were also provable differences represented by forming two groups of respondents in the case of 
the dependency of the gross monthly income on the percentage of the tax income allocation. Persons 
with their gross monthly income of up to CZK 20,000 were not willing to allocate any income tax 
percentage and the frequency of answers given by these persons decreased with the increasing 
income tax percentage which they would be willing to allocate. On the contrary, the answer of 1-2% 
dominated with the persons whose income was higher than CZK 20,000. The ratio of answers in the 
remaining two categories (0, 3+) was more or less balanced (Fig. 2).  
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Fig. 2: Answers frequency of willingness to allocate certain percentage of the income tax to improve 
the recreational function of the territory according to gross monthly income categories 

 
The research generally shows that visitors to the territory are not willing to pay for using the 
recreational function of the forest ecosystem. The same results were also obtained by authors of 
foreign studies focused on valuation of the economic benefits of ecosystem functions (for example, 
see MAYOR, SCOTT, TOLL 2007; BERNATH AND ROSCHEWITZ 2008). 
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Conclusion 
Based on the obtained results, it can be concluded that the respondents were prevailingly unwilling to 
pay for the access to the area intended for recreation, although this unwillingness decreased in the 
case of the respondents with higher incomes. The unwillingness to allocate a certain percentage of the 
tax income to the improvement of the recreational function of the given area prevailed with the non-
working age visitors with primary or secondary education who did not have a permanent income from 
employment or business activities and whose incomes did not exceed CZK 20,000. By contrast, the 
working-age respondents with higher or university education and with permanent income (from 
employment or business activities) higher than CZK 20,000 were most often willing to allocate 1-2% of 
the income tax.   
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Souhrn 
Příspěvek přináší výsledky z výzkumu prováděného na území Městských lesů Hradec Králové 
Ústavem lesnické a dřevařské ekonomiky a politiky ve spolupráci s Ústavem inženýrských staveb, 
tvorby a ochrany krajiny v rámci projektu Interní grantové agentury Lesnické a dřevařské fakulty 
Mendelovy univerzity v Brně v roce 2018. 
Příspěvek se zaměřuje na výzkum v oblasti zjišťování cestovních nákladů návštěvníků území a ochoty 
platit za rekreační funkci poskytovanou částí území Městských lesů Hradec Králové. Metodický přístup 
je založen na kombinaci kontingentní metody a metody cestovních nákladů. Sekundárním výzkumem 
byly analyzovány dostupné tuzemské i zahraniční zdroje. Hlavní metodou primárního výzkumu byl 
strukturovaný rozhovor. Rozhovor byl prováděn studenty Lesnické a dřevařské fakulty na 4 lokalitách 
Městských lesů Hradec Králové, vždy 1 týden v měsíci od července po říjen. Celkem bylo respondenty 
vyplněno 531 dotazníků. 
Na základě dosažených výsledků lze konstatovat, že u respondentů převládala neochota platit za 
vstup do území určeného k rekreaci, ale u respondentů s vyšším příjmem se tato neochota zmenšuje. 
Neochota alokovat určité procento daně z příjmu na zlepšení rekreační funkce daného území převládá 
u lidí v neproduktivním věku, se základním nebo středoškolským vzděláním, kteří nemají trvalý příjem 
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ze zaměstnání nebo podnikatelské činnosti a s příjmy do 20 tisíc Kč. Naopak respondenti 
v produktivním věku, s vyšším nebo vysokoškolským vzděláním a s trvalým příjmem (ze zaměstnání 
nebo podnikatelské činnosti), který je vyšší než 20 tisíc Kč, by byli ochotni nejčastěji alokovat 1-2 %.  
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In the territory of The Czech Republic, there is a free access to the landscape for many centuries. 
Free access is utilized mainly through use of hiking routes, bike tracks and other routes in the forest. 
All these tracks serve also as a concentration points in areas with higher touristic attractivity.  This 
evolution has also a great influence on forest management. Major part of these forest pathways, uses 
infrastructure primarily made for needs of forest management, especially forest roads and traffic roads 
of all possible kinds. This paper proposes and describes the possibilities of impact assessment on 
forest infrastructure, especially with regard to limiting its use on the example of a specific territory. 
 
Key words: forest (haul) road, recreation, hiking route, Regional Plans of Forest Development (RPFD) 
 
Introduction 
The recreational function is the accumulative effect of hygiene, health, medical, the aesthetic and 
psycho-emotional effects of the forest on the regeneration of physical and mental human forces 
(MENDELU 2016). 
According to Poleno and Vacek (2009), effect of the recreational function is mostly in the psychic 
sphere and mostly only after. It means, the forest allows compensation of negative influences of 
environment within the regeneration of mental (even physical) health. The importance of this function 
increases especially with fast-paced industrialization of working processes.  
According to Pospíšilová (2012), recreation in the forest is a leisure activity, whose aim is to create a 
positive experience for the visitor. The benefits of visiting a forest include enjoyment of forest due to 
spending leisure time there, health benefits, education and maintenance of certain form of lifestyle. 
Recreation in the forest can be done both actively and passively. Recreational activities in the forest 
are often of a sporting or cultural nature, as well as collecting forest non-timber products. 
Recreation is divided according to the length of stay into: 
· Short-term (one-day or half-day, ie without the right to accommodation, is realized mainly in urban 
and suburban forests), 
· Medium-term (weekend, with accommodation for 1-3 nights), 
· Long-term (vacation, holidays, ie accommodated for more than 3 nights). 
 
An important finding, according to Poleno and Vacek (2009), resulting from sociological investigations, 
is the fact, that with increasing population density, the demands for recreational stays in the nature 
increase. In particular, the character of the landscape with its natural attractiveness and the distance 
from the place of residence play an important role for the presence of visitors in the landscape. With 
the dynamic development of recreation, the natural attractiveness of the landscape as a factor of 
recreational pressure will gradually lose its importance and will be replaced by recreational facilities 
and necessary adjustments in forest management activities. The use of recreational space has its 
limitations. Places with high concentration of recreational visitors faces risk of its exploitation, which 
eventually decrease its natural recreational value. There is a distinction between the sociological, 
biological and hygienic limits of presence in forest. 
Sociological limit of presence in forest is given by the acceptable number of contacts between forest 
visitors. Of course, this limit depends on the nature of the forest, its structure and equipment. In 
general, it is manifested by the unpleasant feeling of discomfort among visitors. Inhabitants of large 
towns are less demanding and feel uneasy only with a high number of people in the forest. Generally, 
the average sociological limit of presence in forest is considered to be a density of 50–100 persons 
per hectare of forest (Poleno, Vacek, 2009). 
 
The biological limit of presence in forest is given by the carrying capacity of the territory for certain 
number of visitors, in term of preserving the natural character of the landscape. Even recreation is 
considered socially desirable phenomenon because of its psychological, psycho-hygienic and 
therapeutic effects, it also has its own aspects. These are mainly unfavourable effects on forest soil, 
ground vegetation, water regime of the landscape and on the landscape as a whole, on its natural 
character, aesthetics, etc. (Poleno, Vacek, 2009)  
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The hygienical limit of presence in forest is given by the self-cleaning ability of the environment. The 
recreational stay of people is always associated with the production of waste and waste water, and 
thus with pollution of the soil and watercourses. While the three traffic limits are somewhat 
interrelated, they may not be achieved with the same number of visitors. Mostly the hygienic limit may 
be increased by development of the hygienic. In the most cases, at favourable sites, the sociological 
limit becomes the determinative one. In the protected areas of the landscape, in protected forests and 
particularly in endangered habitats, the biological limit may be the first exceeded (Poleno, Vacek, 
2009). 
The basic aspect of the evaluation of the recreational use of forests is the fact that the dominant 
volume of information was surveyed by various sociological surveys and questionnaires. There was 
often a different understanding of the content of the question between the interviewer and the 
interviewee. The measured values were difficult to express qualitatively or quantitatively, or this 
expression was not entirely obvious. An important aspect is the essentially positive understanding of 
recreation in the forest and disregard of the negative consequences of the mass movement of the 
population in the forest. 
Negative consequences concern the legal issues of ensuring the safety of movement of people in the 
forest and possible criminal liability for possible injuries and deaths in the forest. Negative 
consequences also concern addressing the issues of fires, rescue systems, wastes, discomfort of 
forest employees working during the exposed holidays and weekends, economic consequences in the 
form of reduction of the size and amount of interventions in the forest, eventually time shifts to ensure 
greater calm for work. So how can the capacity of forests for recreation be assessed and quantified? 
 
Material and methods  
The basic hypothesis is based on view in maps, which displays at least a part of the above-mentioned 
hiking, biking and other routes, uses forest transport roads of class 1 L or 2 L. This method can be 
relatively objectively quantified and qualified and is not burdened by subjective assessment or 
misunderstanding of a particular criterion. The problem is the different geometry of linear objects of 
forest transport routes and hiking trails, due to the analysed data did not come from the same sources 
and were digitized on different materials. 
Concurrence of forest transport routes and other types of routes can be used for assessment of the 
the conformity of geometry.  Only hiking trails in the belt of 20 meters far from the line of the forest 
road will be assessed, to verify the above hypothesis. All lines in distance further than 20 m far away 
will be considered as separate lines, not restricting forest traffic. 
 
The aim of all works and analyses will be: 
- Assessment of the consistency of hiking and forest routes 
- Evaluation and initial quantification of the use of forest transport routes for recreation for the 

selected unit area - region and natural forest area 
The first step in achieving the objectives was to assess the geometric consistency or difference in the 
course of the hiking trails and forest transport routes. For this purpose, strips with a width of 5/20 m -ie 
buffer zone, were created around the lines of forest transport routes. The conjunction of touristic lines 
with the buffer zone belt created around forest paths was examined. 
The second step was the quantification - analysis of the conjunction or concurrence of hiking trails with 
forest transport routes at the level of regions and natural forest areas, and a specific quantification of 
the length of forest roads, which also serve as hiking trails for recreation. 
The third step was to evaluate the initial results of the previous steps and compare them. 
GIS was used for all steps. GIS analyses enabled a comprehensive approach to the problem and its 
objective evaluation. 
For all analyses the data of the Regional Plans of Forest Development (RPFD) - forest road network 
and map portal data of mapy.cz containing data of marked hiking trails in vector form from the source 
mapy.cz/seznam.cz from 2016 were used. 
 
Outcome 
It was assumed, that the recreational use of the area is objectively measurable by the length of 
various hiking, biking and other types of routes and their overlap with forest trails. By comparing their 
directions, it should be possible to determine the intensity of the use of the forest transport network 
and to determine the extent of restrictions on the use of forest roads. Such objectively determined 
numbers will enable further analyses, which will also serve for evaluation of the economic impacts on 
forest management. 
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Tab. 1: Share of marked hiking trails on forest roads in regions 

Kraj Forest roads total in forest in forest roads Share (%)

Hlavní město Praha 104,29 100,25 43,13 41,36

Jihočeský kraj 7385,49 2 054,71 1 393,07 18,86

Jihomoravský kraj 2976,34 1 334,88 769,92 25,87

Karlovarský kraj 1730,52 771,19 557,26 32,20

Kraj Vysočina 2700,28 1 151,54 697,75 25,84

Královéhradecký kraj 2008,88 1 412,34 692,18 34,46

Liberecký kraj 1681,6 1 277,74 769,53 45,76

Moravskoslezský kraj 3418,1 1 364,86 837,34 24,50

Olomoucký kraj 3491,44 1 280,34 782,70 22,42

Pardubický kraj 1851,5 951,15 457,12 24,69

Plzeňský kraj 4286,84 1 888,79 1 220,42 28,47

Středočeský kraj 3843,08 2 201,89 1 014,33 26,39

Ústecký kraj 1980,33 1 186,52 822,29 41,52

Zlínský kraj 2062,13 1 084,16 510,64 24,76

Celkový součet 39520,82 18 060,36 10 567,68 26,74

Share of marked hiking trails on forest roads in regions(km)

 
Source: ÚHÚL 2020, mapy.cz 2016  

 
Graph 1: Share of marked hiking trails on forest roads in regions 

 
According to documents and analyses provided, on average approximately 27% of all forest roads in 
the regions are burdened with recreation by using marked hiking trails for their needs. Jihočeský and 
Olomoucký region shows a low level of use. On the contrary, Prague, Liberecký and Ústecký Regions 
achieve higher than average values. However, these values do not accurately reflect the degree of 
burden on the territory. For comparison, there are also attached values for individual natural forest 
areas.  
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Tab. 2: Share of marked hiking trails in forest road by natural forest areas (NFA) 

NFA Forest roads total in forest in forest roads Share (%)

1 1598,95 756,57 607,20 37,97

2 106,1 38,46 30,19 28,45

3 636,62 302,90 220,48 34,63

4 201,68 26,69 19,17 9,51

5 300,54 257,39 152,59 50,77

6 1666,12 719,92 408,03 24,49

7 1155,25 362,86 237,23 20,53

8 752,93 444,66 175,63 23,33

9 608,92 352,60 163,47 26,85

10 3096,91 1 455,86 732,58 23,66

11 1083,53 419,44 316,65 29,22

12 1866,04 510,98 300,95 16,13

13 2270,13 923,82 761,87 33,56

14 317,52 44,07 47,14 14,85

15 1449,33 356,64 275,39 19,00

16 3397,39 1 401,67 776,64 22,86

17 1599,79 663,46 367,39 22,96

18 880,13 655,19 331,26 37,64

19 465,67 388,73 217,72 46,75

20 248,49 120,52 88,29 35,53

21 571,69 463,54 314,45 55,00

22 562,32 517,54 286,26 50,91

23 501 428,42 184,35 36,80

24 251,38 238,99 91,12 36,25

25 370,76 218,35 127,48 34,38

26 236,69 220,39 100,81 42,59

27 1099,47 462,27 276,20 25,12

28 1648,05 693,58 417,28 25,32

29 1742,03 534,52 365,96 21,01

30 1273,83 615,06 356,43 27,98

31 1025,81 530,92 246,57 24,04

32 119,87 33,27 26,53 22,13

33 1463,23 755,22 356,33 24,35

34 229,22 41,18 26,65 11,63

35 798,96 166,11 135,30 16,93

36 413,06 257,04 182,33 44,14

37 86,12 39,91 25,26 29,33

38 633,97 366,48 163,04 25,72

39 251,84 144,90 68,06 27,03

40 1515,93 624,25 360,22 23,76

41 1027,98 525,74 227,02 22,08

Total 39525,25 18 080,11 10 567,52 26,74

Share of marked hiking trails in forest road by natural forest areas (NFA)(km)

 
Source: ÚHÚL 2020, mapy.cz 2016  
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From the provided documents and analyses results, that on average are in forest natural area used 
approx. 27% of all forest paths for recreation. However, in comparison with regions, the differentiation 
and variance of values is much higher. Natural forest areas (NFA) 5, 21 and 22 show the highest 
share - over 50% of all forest roads are used for recreation and tourism. These results correlate well 
with the fact that they are at the same time one of the most busy regions in the Czech Republic - at 
least in the case of the Jizera and Giant Mountains. 
 

 
Graph 2: Share of marked hiking trails in forest roads natural forest areas (NFA) 

 
Discussion 
A significant part of all routes used for recreation are forest roads, used for forest management, 
especially forest haul roads of classes 1L and 2L, partly also a 3L class roadhouse. There are conflicts 
between individual sports, but also between forest users and vacationers. Areas heavily used by 
tourists require different access to the forest transport network, different surfaces and different land 
use management. 
Analyses resulting in information on the length of forest paths used simultaneously for the needs of 
tourism and recreation. In combination with other documents it is possible to determine and define the 
traffic intensity at present time, but also for the future. 
Further in-depth investigation will have to be devoted to the assessment and analysis of national 
parks, landscape protection areas and open landscape areas. It is assumed that in each type of 
landscape the intensity of land use will be different, and therefore the level of conflict will be different. 
 
Conclusion 
The aim of the paper was to propose a procedure for an objective assessment of the burden on 
landscape by tourism and recreation. It is crucial to create, after further examination, the prerequisites 
for designing measures and procedures for individual types of territory. Thus minimizing discrepancies 
between different types of forest use, which may actually make a rational forest management 
impossible. 
These documents are gradually being used in newly processed Regional Plans of Forest 
Development (RPFD). Thus, it will be possible to define current and future conflict points in the 
network of forest roads and land use and to propose a concept of measures to eliminate them and the 
economic impacts of its implementation. 
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Souhrn 
Na území ČR je již několik staletí umožněno volné užívání a vstup do krajiny. Podstatná část tohoto 
využívání se odehrává a je koncentrována na značené turistické stezky, cyklotrasy a jiné trasy v lese. 
Tento vývoj má mnohonásobný dopad také na obhospodařování lesů. Významná část těchto tras 
využívá infrastrukturu primárně vybudovanou pro potřeby lesního hospodářství.  
Z předložených podkladů a analýz je zřejmé, že průměrně je cca 27 % všech lesních cest v krajích 
zatíženo rekreací a to tím, že turistické značené trasy využívají pro svoji potřebu lesní odvozní cesty. 
Nízkou úroveň vykazuje jenom Jihočeský a Olomoucký kraj. Naopak vyšší, než průměrné hodnoty 
dosahují Praha, Liberecký a Ústecký kraj. Tyto hodnoty ale nevypovídají úplně přesně o míře 
zatíženosti území. Pro porovnání jsou zde ještě uvedeny hodnoty pro jednotlivé přírodní lesní oblasti.  
Podobně platí, že průměrně je využito v rámci PLO cca 27 % všech lesních cest pro rekreaci. 
V porovnání s kraji je ale diferenciace a rozptyl hodnot daleko vyšší. Nejvyšší podíl vykazují PLO 5, 21 
a 22 - nad 50 % všech lesních cest je zde využíváno pro potřeby rekreace a turistiky. Tyto výsledky 
dobře korelují s tím, že se jedná současně o jedny z turisticky nejvytíženějších regionů ČR – 
minimálně v případě Jizerských hor a Krkonoš.   
Podstatnou část všech tras využívaných pro rekreaci tvoří dopravní komunikace v lese, zejména lesní 
odvozní cesty třídy 1L a 2L, částečně také svážnice třídy 3L. Vznikají konflikty mezi jednotlivými druhy 
sportů navzájem, ale také mezi uživateli lesů a jednotlivými druhy rekreantů. Území silně turisticky 
využívané vyžadují jiný přístup k lesní cestní síti, jiné povrchy a jiný režim využívání ze strany lesního 
hospodářství.  
Tyto podklady se již postupně využívají v nově zpracovávaných OPRL. Tak bude možné definovat 
současná i budoucí konfliktní místa v síti lesních cest a využití území a navrhnout koncept opatření na 
jejich odstranění a ekonomické dopady jejich realizace. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Contact   
Ing. Roman Bystrický PhD. 
E-mail: bystricky.roman@uhul.cz  



  386  

RECREATION AND NATURE CONSERVATION IN TATRY NATIONAL PARK 
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Abstract  
Mass recreation in the Tatry National Park began after 1970, when the Nordic World Ski 
Championships took place at Štrbske Pleso and the sports infrastructure was built. The second period 
of mass development of sports and recreational activities relates to the years 1990, when the forest 
scrubs and spruce forests were removed in the vicinity of the Skalnate pleso and Tatranská Lomnica. 
The most significant recreational activity in the Tatry National Park has become sports, especially 
winter skiing. In the years 1970 - 2018 the areas of winter sports and recreational activities 
infrastructure expanded uninterrupted, especially at Štbské pleso, Tatranská Lomnica, Ždiar and 
Bachledova dolina. The Ministry of the Environment and the district authorities of state nature 
protection failed to reconcile recreational activities with the carrying capacity of the natural 
environment. Zonation of the national park is currently limited by a network of ski resorts. Less 
affected areas are in the Western Tatry and Belianske Tatry. 
 
Key words: national park, capacity of nature, history of recreation, present state 
 
Introduction 
The original intention of the authors of the declaration of the Tatry National Park in the period from the 
Cracow Protocol in 1924 to 1949 was to imitate the model of the Yellowstone National Park. After the 
seizure of power in Czechoslovakia by the Communist Party in 1948 and the introduction of the 
dictatorship of the proletariat, this intention was not realized. 
The Act No. 11 on the Tatry National Park of 18 December 1948 had 6 sections. The detailed 
implementing regulation to the Act - Decree of the Board of Trustees of 28 October 1952 No. 5 on the 
Tatry National Park - was adopted by Slovak Government (Board of Trustees – Zbor povereníkov)) 
only in October 1952, with effect from 1 January 1953. An analysis of the conception of the Tatry 
National Park and its relation to the Order of the Board of Trustees (Zbor povereníkov) was published 
by Vološčuk et al. in 2006.  
The nature of the Tatry National Park in 1949 did not represent the original untouched nature, as was 
the case with Yellowstone National Park. Since the end of the 12th century the nature of the High 
Tatras was laid open to systematic pressure and to changes owing to human activity.  The necessity 
of conservation of this natural jewel had been seen not only by admirers of virgin nature but also by 
scientific and research workers who not once could claim that the growing devastation of the territory 
in consequence  of the excessive output of woods, the grazing of cattle, the output of sands, gravel, 
refractable rock and even the construction seriously endanger the bologic balance of the area 
(Chudíková, Chudík 1978). The Cracow protocol from the year 1924 had engaget to create  domains 
that would by conserved becaause of cultural reasons, reasons of saving the fauna and flora and also 
because of the standpoint of protection of the country.  
The central problem in planning development of a national park is the compensation of two 
contradictory tendencies aiming, on the one hand, at the preservation of a rare nature and landscape 
and, on the other hand, at its accessibility and use by large numbers of visitors (Papánek 1978). The 
Act No. 11 of the SNR – Slovak National Council of December 1948, meant a definitive solution in the 
form of a large-scale complex protection. After the establishment of the National Park, there was an 
internal contradiction between nature conservation and recreational use of the landscape. 
The specific problems of anthropisation of nature in the national park owing to the activities of forest 
economy, motor-tourism, high mountain tourism, the stage of development of sports centres and the 
utilisation of the place for ski sporting processes.           
The development of the national park's anthropisation to date has shown that even well thought-out 
theoretical suggestions to improve the situation have not found a practical answer. The nature of the 
national park, especially after 1995, was disturbed by the construction of ski resorts in Štrbské pleso, 
Tatranská Lomnica and around Ždiar. 
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Big break       
At present it is no longer possible to return the state of nature to the state it was in when the national 
park was declared in 1949.  
Anthropogenic damage to the alpine nature of the national park took place at different times. The first 
major impact on mountain natural systems occurred during the construction period of the Nordic Ski 
Championships at the Štrbské Pleso in the 1970s.  
At that time there was a mass removal of scrub and vegetation of the Dream Area with a large ski 
jump. The second mass damage to the Pinus  mugo and spruce Picea excelsa systems occurred in 
the Tatranská Lomnica - Skalnaté pleso lake at the beginning of the 21st century. In the surroundings 
of the village Ždiar there was no damage to the Pinus mugo and Picea excelsa systems, because the 
development of the ski infrastructure was carried out on grass areas.  
In the past, man influenced the components of the landscape and above it in the territory of the upper 
timberline and in the Tatry National Park territory mostly as the shepherd. He removed forests and 
pastorate pine especially in places, where he obtained good pasture lands, mainly on the 
carbonaceous substratums with rendzines. After the deforestation there arose in this places 
floristically richer associations, suitable especially for sheep grazing.   After the removal of the 
prostrate pine shrubs and the lowering of the upper forest boundary there arose, extensive consistent 
grass areas that are forming on the sooth periglacial slopes and make very  suitable conditions for 
starting avalanches, that cause great damage in the forest stands.  
From the nature conservation view-point in the Tatry mountains in the last period tourism and 
wintersports are becoming a serious problem. The tourist cause great damage, especially in 
shortening the side –walks and soiling the vicinity of the tourist tracks with serious waste. Some High 
Tatry parts (Tatranská Lomnica – Skalnaté pleso)  have no more the character of a protected territory 
(Plesník 1978). In the nature tenor, of the range arise  undesirable phenomena, which no one is likely 
to remove, and which process have a tendency to increase even despite great endeavours of the 
nature conservationists.  
These problems make it difficult or even impossible to make a serious and objective zoning of the 
national park. 
 
Endangerment of alpine areas 
The highmountain relief and the geological shapes form the substantial part of the ecological system 
of the Tatry country (Kalivoda 1978). The intensity of the anthropogenous changes of the original Tatry 
relief in this centuries is constantly rising and is especially in the lower parts of the iceberg troughs in 
the moraine zones of the fossil mountain glaciation seriously affecting the original country´s 
appearance. The biggest anthropogenous country changes of the Tatry National Park  concentrate in 
the geomorphological region of the terminal estates, marginal moraines and undulated flats of the 
younger glaciofluvial covers and terraces in the continual habitation and communication zone, along 
the Podbanské - Štrbské pleso –Tatranská Polianka – Starý Smokovec – Tatranská Lomnica - 
Tatranská Kotlina and in the Javorina region.  One of the unfavourible consequences of configurating 
anthropogenous elements in the countryside is also the esthetic depretiation or deformation of its 
natural aspect (Podbanské, Štrbské pleso, Velické pleso, Hrebienok and other localities).   
The High Tatry do not possess the best conditions for winter sports in the Czechoslovak mountains 
(Plesník 1978). The unique alpine modellation and the geological range construction were one of the 
main criteria which decided the founding of the national park. The conservation and protection of its 
natural conditions are therefore the basic and the unavoidable component of the social care for the 
Tatry country (Kalivoda 1978). The extent of the potential soil erosion under the influence of running 
water is influenced among the nature conditions and factors mostly by the sloping relations of the 
territory. The significant factor consists in the precipitation in which the soil erodibility is immediately 
qualified by the substratum – soil conditions (Midriak 1978).   
 
IUCN recommendations      
The IUCN Mission to Tatry National Park, april 2005, in addition to a detailed assessment of the 
consequences of the 2004 wind calamity also assessed the effectiveness of the functional fulfillment 
of the TANAP report and the possibility of zoning. Here are some important recommendations on how 
to guide recreational activities. 
There is no clear authority and specifically no overall management authority for the Park, there is no 
comprehensive strategy or management plan or formal provision for the preparation of such 
documents, the current approved zonation system is inadequate, and the layers of government from 
national to municipal level provide confusion and inconsistency to all bodies involved. In addition, 
there are  highly polarised views about the future management and use of the key parts of the area, 
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including its core, following the windblow of November 2004, which affected some 12,000ha of the 
Park. Prodevelopment attitudes were found amongst the various levels of government and within the 
Prime Minister’s special committee, whereas both state and voluntary conservation interests sought 
much stricter protection. There is no formal machinery for reconciling different interests and the 
statutory provisions for paying compensation to private landowners had not been implemented.  
     Specific recommendations are as follows:  

• Any proposals for intervention, including infrastructure provision, should not result in any 
diminution of the iconic national and international, cultural and environmental status of the 
TANAP.  

• The government of the Slovak Republic, as the responsible authority, should establish a 
management regime for the TANAP that is able to withstand pressures for development from 
stakeholders and from adjacent areas that would negate the achievement of the conservation 
and heritage objectives.  

• The government of the Slovak Republic should adopt and implement a system of 
compensation for removal of opportunities for income generation by private and municipal 
landowners and provide the necessary resources.  

• The zoning system in the Tatra National Park should be based on the principles of the 
UNESCO Biosphere Reserves and the IUCN Category system. It should be the tool for 
maintaining the values of the TANAP, for implementing the agreed management strategy and 
plan, and as a basis for action on the ground, including the degree of intervention.  

• The current approved zoning system should be changed and a new system implemented 
immediately. The revision should be undertaken in consultation with land owners and 
managers. 

• A new body - the Tatra National Park Authority (TNPA) - should be established with executive 
responsibility for all matters in the TANAP. Its Board should comprise representatives of all 
key stakeholders in the TANAP.  

• The primary objective of forest management in TANAP should be the development and 
maintenance of natural or close-to-nature forest ecosystems. This will require varying levels of 
intervention and selection of the native species to achieve, but pesticides and fertilisers should 
not be used.  

• Tourism should fit within the carrying capacity of TANAP, meet required quality standards and 
be based on sustainable principles instead of mass tourism. There should be no further tourist 
infrastructure in Zones A and B, it should be concentrated outside TANAP. The current over 
capacity of tourism accommodation should be reduced, focussing on the removal of the 
accommodation of lowest quality. There should be a greater focus on improving the quality of 
existing infrastructure.  

• The most environmentally damaging sports equipment, such as snow scooters, and all-terrain 
motor cycles, should not be allowed in grade 4 and 5 areas. All other sport and tourist 
activities should be retained inside existing areas and trails designated for activities and in 
accordance with the Visitors Rules. The proposed extension of the ski slopes must be subject 
to careful EEA procedure taking into account the direct and indirect impact on the 
environment, assessment of snowfall distribution along the ski slopes and the demand for 
artificial snow and water.  
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Souhrn 
V příspěvku jsou charakterizované dvě etapy mimořádnéh antropického zásahu do původní přírody 
Tatranského národního parku. Jednak to byla nekoordinovaná svévolná výstavba sportovní 
infrastruktury na Štrbském plese kolem roku 1970, kterou schválilo usnesení Slovenské národní rady 
ze 6. 11. 1965. Prostesty ochránců přírody zůstaly bez odezvy. Druhým podstatným zásahem byla 
výstavby infrastruktury zimních sportů na území Tatranské Lomnice – Skalnatého plesa začátkem 20. 
století. Usnesení vlády ČSR č. 188 z 11. března 1950 stanovilo nové pořadí funkcí národního parku: 
rekreace, turistika, sport, léčba a výzkum. Ochraně přírody zůstal malý prostor. V letech 1965 – 1970 
orgány státní správy podporovaly organizování mistrovství světa v klasickém lyžování na Štrbském 
plese. Příprava Mistrovství světa se uskutečnila v souladu s usnesením vlády ČSSR č. 454/1964.  
Po opadnutí nadšení ze sametové revoluce v letech 1996 – 1999 propuklo nadšení developerů a 
oligarchů zaměřené na novou výstavbu infrastruktury zimních sportů na lokalitách postižených větrnou 
kalamitou lesních porostů, především v prostoru Skalnaté pleso – Tatranská Lomnice. V obou 
lokalitách – na Štrbském plese a v okolí Tatranské Lomnice funkce ochrany přírody ztratila svůj 
význam, což podstatně znemožňuje vytvořit nové zónování národního parku. Doporučení mise IUCS 
na zastavení devastace přírody a zřízení nové struktury řízení národního parku nebylo splněné. 
Neusměrněná rekreace a výstavba infrastruktury zimních sportů se v Tatranském národním parku 
nadále uskutečňuje živelně a nekoordinovaně.  
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Abstract  
This contribution focuses on negative and positive aspects of recreational usage of landscape in 
connection with affecting endangered wet meadows plants and their habitats. Nowadays, wet 
meadows together with populations of endangered plant species have been continuously degrading 
and disappearing due to an inappropriate management.  The cause of this fact is the inability of most 
of the endangered species to compete with tall grasses, tall herbs, shrubs, and trees due to the 
natural succession processes. In the region of Bohemian-Moravian Highlands, we found both, positive 
and negative influences of recreational activities on wet meadows. Based on our own observations as 
well as documentations in floristic databases and other relevant materials we can summarize that 
endangered species of mowed wet meadows can grow in slightly disturbed vicinity of recreational 
objects, e.g. in the gardens close to cottages, paths and on the verges of roads. Whereas illegal 
dumping, constructions disrupting original hydrology or wastewater discharge were found as negative 
influences. 
 
Key words: Degradation of wetland habitats, changes of landscape, biodiversity, succession 
 
Introduction 
Tourism and recreation are among the causes of extinction of endangered plant species in Europe. 
Tourism and recreation were listed as threatening (42%) for 194 species of European IUCN red-listed 
plants (Ballantyne et Pickering 2013). The main problem is the maintenance and construction of 
recreational infrastructure (Buckley et al. 2000). Increasing tourism endangers less popular 
destinations where no regime of protection is set (Doda 2012). Trampling is problematic as well (Fenu 
et al. 2013) and some of the charismatic species such as orchids, fritillaries and daffodils are 
endangered due to harvesting (Ballantyne et Pickering 2012, Ballantyne et Pickering 2013). In the 
Czech Republic, not much attention has been paid to the negative impact of tourism and recreation on 
wet meadows (Chytrý et al. 2019) which brings following problems of major importance e.g. increase 
of nutrients or modifications of hydrological functions. 
However, recreation may be an opportunity allowing surviving of some endangered species as well. 
The gradual abandonment of traditional landscape management, mainly mowing and grazing in the 
second half of the 20th century caused a significant reduction of populations of plant species growing 
in non-forest, formerly managed, habitats like wet Cirsium meadows, submontane and montane 
Nardus grasslands and acidic moss-rich fens (Chytrý et al. 2010). Thanks to this fact, vicinity of 
recreational objects becomes a possible place for occurrence of mentioned endangered species as its 
secondary habitat. 
 
Materials and methods  
PLADIAS database (Wild et al. 2019) together with own 4-year field survey (Oulehla 2019) were used 
to investigate the occurrence of endangered species in the vicinity of recreational objects, along the 
paths, roads and tourist trails in the surroundings of settlements. These findings were documented in a 
table showing the species, recreation benefit, type of recreational object and location. The observed 
impacts were evaluated separately according to their influences on biodiversity (quality of habitat in 
terms of plant species composition), nutrient input (caused eutrophication), aesthetic value (subjective 
assessment including: occurrence of non-natural elements, disruption of landscape character or loss 
of blooming species) or even total destruction of the habitat. 
 
Results  
We found eight Red-listed species of wet meadows (Grulich et Chobot 2017) benefiting from 
recreational activities thanks to the presence of required disturbances for low-competitive plants such 
as regular mowing, trampling and other activities creating analogous slight disturbance of soil surface 
(Tab. 1). 
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Tab. 5: Endangered plant species benefiting from recreational activities. In case a record is taken from 
PLADIAS database, information about the year of recording is added as long as these records were 
not later confirmed by us. 

 
 

The most significant negative impact on endangered plant species and their habitats were found at 
places of landfilling of organic waste, mulching of organic matter and parking of cars. Some of these 
places are acutely problematic and others have a long-term distinction. Other impacts are rare. 
Mowing and trampling were found predominantly positive in some cases.  
 

Tab. 2: Specific negative and positive impacts to the aspects of study habitats. Explanatory notes: “-“ 
direct negative impact; “(-)” small negative impact (direct or indirect), or potentially negative impact; 
“(+)” small positive impact (direct or indirect), or potentially positive impact; “+” direct positive impact. 

 
 
Discussion  
The most important positive impacts of tourism and recreation are connected with the disturbances of 
vegetation and soil surface. This phenomenon occurs when holidaymakers go by car to their cottages 
or vegetation is trampled by them. The above-mentioned disturbances partly simulates the historical 
traditional management such as small-scale mowing and especially grazing thanks to which several 
endangered species could have spread in the past. Maintaining the surroundings of the cottages is 
nowadays connected mainly with mulching, where the mowed biomass is overshading and also 
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eutrophicating the vegetation. The cause may be the development of mulching mowers that make the 
work easier. 
Most of the negative specific impacts occur due to a lack of awareness about the importance of the 
habitat, a lack of knowledge about the ownership situation and the need of people to improve the 
surroundings of the cottages at their own discretion. People often perceive wetlands as an unused 
area and do not hesitate to use it as a landfill for various types of waste or an ideal place for situating 
a swimming pool. Even a repetitive planting of cherry orchard was noted, although the seedlings 
repeatedly died out due to humid conditions. Any application of nutrients into the locality can transform 
the species composition completely or replace the current vegetation. In extreme examples, 
monodominant cover of Urtica dioica are formed instead of wet Cirsium meadows with 30 species/m2. 
Planting ornamental plants with invasive potential around recreational objects can be a significant 
problem. Spread of an invasive species Lupinus pollyphylus from the gardens led to disappearing of 
Carex elata in the locality “Pod Vrkočem” (Lysák 2000). The historical acute negative impacts are 
often irreversible. 
The largest population of Taraxacum nordstedtii was found in the study area (Oulehla 2019) thanks to 
trampling of a grass turf during a seasonal scout camp near village Pavlov. An important element used 
also in management measures is a passage of off-road cars through water bodies. Thanks to these 
mechanisms a population of Eleocharis mamillata can be preserved, which would otherwise disappear 
because of a natural succession. The process of mowing around the cottages can replace a well-
managed professional management like in the locality “Pod fotbalovým hřištěm”. Public participation in 
the management of endangered habitats is a suitable option for raising awareness and saving 
considerable costs. 
 

 
Fig. 1: The result of the installed swimming pool (2020) 

 
Conclusion  
Recreational activities can have positive and negative effects on wet meadows habitats and 
endangered plant species. If a suitable mowing is set near recreational objects, these places may 
become suitable for the presence of endangered species. The population of various endangered 
species has increased due to seasonal camping or other recreational activities. Human trampling can 
also simulate grazing. If several conditions are adhered, a seasonal camping can become a part of the 
management. 
Several negative effects of recreation were found which should be ideally removed as soon as 
possible to ensure the conservation of wet meadows which have a high nature-culture value.  
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Souhrn  
Rekreace může mít jak pozitivní, tak negativní vliv na mokřadní biotopy a ohrožené druhy rostlin. Mezi 
negativně působící vlivy patří mulčování organické hmoty v okolí chat, skládkování odpadu, 
vysazování invazivních rostlin a pojezd auty. U osmi ohrožených druhů rostlin je zdokumentován 
pozitivní vliv rekreace na početnost populace. Při dodržení několika zásadních podmínek se může stát 
rekreační činnost součástí managementových opatření. 
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Abstract 
This study examines the recreational importance of remnant oak standards in Central-European 
temperate floodplain forest in lowlands along big river in the Czech Republic. Recreational importance 
of these trees was evaluated under bird-watching activities, which can be considered as very 
important recreational activities in forests. Old-growth forest structure, such as very large old trees, are 
key nesting habitats for birds in managed forests and the bird-watchers focused on these trees in the 
frame of bird recreational observation. In this paper, we focused on assessment of the recreational 
function of leaving legacy oak trees for bird-watching in Litovelske Pomoravi Protected Landscape 
Area. Results based on bird counting using mapping of bird nesting territories clearly revealed a key 
importance of old legacy oak trees for bird nesting in the study area. This results are widely portable 
for managed temperate hardwood forests with serious dominance of oak (Quercus sp.) in forest 
stands. Legacy oak trees in this habitat type are keystone structure for bird diversity and can seriously 
support the bird-watching recreational activities in forests. 
 
Key words: Bird-watching, legacy trees, pedunculate oak, temperate floodplain forests 
 
Introduction 
Old-growth forest stands, important for biodiversity, are very rare in commercial hardwood forests that 
are managed for timber by clear-cutting (Lindenmayer et al. 2012). Efforts towards the maintenance of 
biodiversity in these forests are based on a general knowledge of the consequences of natural forest 
disturbances. Differences between clear-cutting and natural disturbances in forests are obvious, 
because many of the “biological legacies” left by previous forest stands (such as the amount of coarse 
woody debris, dead standing trees, living trees of various ages and sizes, etc.) still remain after 
disturbance by wind, fire or bark-beetles outbreaks. On the other hand, clear-cutting usually removes 
almost all live and dead wood from logged areas and no important biological legacy remains. The 
biological structural complexity that results from natural disturbances is very important for the 
functioning of the forest ecosystem and the maintenance of forest biodiversity. Various benefits for 
biodiversity to be gained from retain forestry have been studied, such as the production of the 
ectomycorrhizal fungus sporocarp, forest ground vegetation, insects and small terrestrial mammals 
(Blicharska & Mikusinski 2013)..  
Nearly 29 % of the ecological studies on the consequences of old-growth trees for biodiversity have 
focused on birds. Forest bird communities in a landscape mosaic of variable forest stands, including 
old residual trees, could be very indicative also for sustainable forest management. Individual old-
growth trees that have not been cut down during harvests (or have survived stand-replacing natural 
disturbances) are referred to as “legacy trees” (Simon et al. 2014).  
This study focuses on the consequences for observation of bird diversity by bird-watching recreational 
activities in managed, temperate, European hardwood floodplain forests (Salekl et al. 2017). The 
results are briefly discussed in the frame of sustainable forest management using the retention 
forestry approach.  
 
Material and methods 
The study area is covered by hardwood floodplain forest ecosystems of the European temperate zone 
along the Morava River in the Czech Republic (Machar et al. 2018). The study area is protected as a 
buffer conservation zone of the Litovelske Pomoravi Protected Landscape Area (LPPLA), and is 
included in the Natura 2000 European network. Within the framework of the Natura 2000 habitat 
classification these forest ecosystems are considered as habitat “91F0 Hardwood forests of lowland 
rivers” (Pechanec et al. 2018).  
Nesting birds were counted in the breeding season from the last week in March to the first week of 
July in 2006 - 2009. In each study plot, nesting birds were counted 10 times per breeding season 
using the territory mapping method [39]. Birds were only included when they were spotted within 50 
metres of the surveying researcher, in order to avoid mistakes based on different detectability of birds 
in hardwood floodplain forests (Poprach & Machar 2019).  
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Results 
A total of 39 bird species were identified as nesting bird species in study area during the research. The 
differences in the alpha-diversity of nesting bird communities in the study plots are obvious between 
plots with and without the presence of legacy trees. The density of nesting birds was recorded 54.1 -
85.4 pairs/10 ha) 
The interpretation of guild structure in the study area revealed important information: In study plots 
with the presence of legacy trees was revealed very high presence of hole-nesters (11 – 13 species), 
despite of study plots without legacy trees where the hole-nesters guild is almost totally absent. All 
species from the hole-nesters guild in the study plots are typical inhabitants of natural holes and small 
cavities in old forest trees. These results indicated a key role of legacy trees for bird-watching 
activities, because of bird-watchers clearly prefer habitats with high bird diversity. 
 
Discussion and Conclusion 
Results from the study area Litovelske Pomoravi (Machar et al. 2017) indicate that the legacy trees in 
managed temperate floodplain hardwood forests can be considered as keystone structures for the 
maintenance of forest bird diversity.  
Generally, this finding is in accordance with the close relationship between temperate forest 
vegetation structure and bird diversity (Simon et al. 2015). Biodiversity conservation in managed 
temperate forests requires a variety of strategies implemented at different spatial scales (Machar et al. 
2017). Legacy trees, as old-growth forest structures, support the biodiversity of bird communities on a 
local scale. Thus, thse legacy trees support also bird-watching activities aimed to observation the most 
possible amount of bird species in local scale. This fact is supported by study Oprsal et al. (2018), 
which found that the high diversity among birds on a local scale was primarily connected with an 
increase in the proportion of old-growth hardwood forests. Legacy trees retained on cut-areas ensure 
that managed hardwood forests contribute to bird biodiversity conservation as well as ensure high 
recreational value (Pechanec et al. 2017).        
The terminology relating to very large old trees in temperate hardwood forests is somewhat 
complicated (Uradnicek et al 2017). Very large trees can be defined as old growth trees with a size 
threshold ≥ 75 - 80 cm diameter at breast height. In some studies, when defining very large trees, the 
authors use such terms as veteran trees, heritage trees or champion trees (Rudl et al. 2019). 
However, the definition of legacy trees is clearly connected with the biological legacy caused by 
human activities in forests.  
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Souhrn 
Pozorovaní ptactva je velmi důležitou rekrační aktivitou v lesích. Výzkum se zaměřil na důležitost 
zbytků starých dubů v středoevropských temperátních nížinných lesích. Vzrostlé struktury v lese, jako 
jsou velké staré stromy jsou klíčovým stanovištěm využívaným ptáky ke hnízdění v hospodářských 
lesích. Rekreační pozorovatlé ptáků se na tyto stormy zaměřují. Výsledky založené na počítání 
ptactva, s využitím mapování ptačích hnízdišť, ukázaly ve sledovaném území klíčovou roli starých 
dubů pro hnízdění ptáků. Tyto výsledky lze zobecnit na hospodářské temperátní opadavé lesy 
s převahou dubů (Quercus sp.) v porostech. Staré duby na tomto typu stanoviště jsou klíčovou 
strukturou pro ptačí diverzitu a mohou významně podpořit rekreační aktivity pozorovatelů ptáků 
v lesích. Tato studie zdůrazňuje význam ochrany starých dubů v nivích hospodářských lesů.  
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Abstract  
Slovakia is one of the countries with great recreational potential. One such area is the region of Lower 
Zemplín, which is an important tourist and recreational destination. Especially water tourism, 
developed agrotourism or wine tourism connected with the offer of local cultural-historical and natural 
attractions, traditional crafts and local gastronomic specialties, make a successful offer of the region 
and attract the attention of visitors.  
The aim of the paper is to summarize and evaluate recreational opportunities in the region of Lower 
Zemplín in the Bodrog river basin, Tokaj microregion, with an emphasis on the use of naturally 
attractive features of the area. The analysis of individual recreational activities in the area shows that 
the use of naturally attractive elements of the area is only partial in the form of bird watching, cycling 
and Bodrog River cruising. As part of measures to improve the use of recreational potential, it is 
necessary to focus on water tourism, which has a high potential in the evaluated area. 
 
Key words: Landscape, water tourism, birdwatching, natural recreational activities  
 
Introduction 
Potential for recreation is an ensemble of the skills and features of some land, which are important for 
opportunities for the rest and activities in many spheres (Vaníček 2001; Molitoris & Pavličková 2013).  
The recreational potential of the landscape is dependent on the landscape potential and represents 
the sum of attractive elements of the environment, which are a source of motivation to visit a certain 
area for the purpose of recreation, such as published e.g. in (Zeleňáková & Junáková 2019). It 
depends on certain territorial (localization) assumptions, which can be divided into a natural 
assumption (natural potential) and cultural-historical potential. Often the potential of the socio-
economic sphere is added, which can also be characterized as an action prerequisite (organization of 
cultural events, concerts, festivals, sports competitions, fairs, etc.) or shopping and entertainment 
prerequisite (presence of hypermarkets, entertainment centers, nightclubs, etc.) (Michalcová 2011). 
The appropriate landscape structure (depending on the type of recreational activities), the relief, 
climatic, hydrological and vegetation characteristics, availability and a suitable landscape character 
are the assumptions for recreational potential (Supuka 2001). 
Slovakia is one of the countries with great recreational potential. The region of Lower Zemplín, which 
is situated in the East Slovak Lowland, is one of the important areas of Slovakia with high recreational 
potential and offers its visitors unique natural assets. This region is adjacent to the Košice region from 
the west and is also interesting because its eastern side forms the border with Ukraine and the 
southern side forms the border with the Hungary. The main river in the watershed - Bodrog, which is 
formed by the confluence of the Latorice and Ondava rivers near the village of Zemplín, flows into 
Tisza near the town of Tokaj in Hungary. 
The paper summarizes and evaluates recreational opportunities in the southern part of the Lower 
Zemplín region in the Bodrog river basin, Tokaj microregion, with an emphasis on the use of naturally 
attractive features of the area.   
 
Material and methods 
The Tokaj microregion, situated in the southern part of the Lower Zemplín region (Fig. 1), associates 7 
municipalities – Viničky, Malá Tŕňa, Veľká Tŕňa, Slovenské Nové Mesto, Veľká Bara, Černochov a 
Čerhov. The work also includes 3 other municipalities from the buffer zone (Borša, Ladmovce a 
Zemplín), which represents vineyard plots suitable for growing Tokaj wines (Filip 2007). The area has 
excellent prerequisites for the development of recreation and tourism and is characterized by high 
natural potential. In order to preserve the natural, cultural and historical heritage, this region is 
protected by law. 
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Fig. 1: Localization of the Tokaj microregion 

 
According to the Act of the National Council of the Slovak Republic No. 543/2002 Coll. on the 
Protection of Nature and the Landscape, the protected areas in the study landscape, namely Latorica 
Protected Landscape Area, Medzibodrožie protected bird area, sites of community importace 
Ladmovské limestones and Boršanský forest are declared. 
The evaluation of recreational potential is based on the natural, technical (anthropogenic) and social 
conditions. The object of interest in the studied area are predominantly natural conditions and potential 
of the environment, than cultural-historical objects and sports and recreational facilities. Evaluation of 
the recreational potential of the selected landscape is carried out on the basis of SWOT analysis, a 
well-known modern analytical method that is used to assess conditions, assumptions, level and 
possibilities of development of a particular territory, including the identification of potential threats and 
opportunities. It is based on identifying strengths and weaknesses of the territory (internal factors), 
opportunities and threats (external factors). The task of the SWOT analysis is thus to analyze the 
current and future situation, to determine the direction of development and to find the tools (to choose 
the appropriate strategy) for achieving the set goal (Mondal 2017). 
 
Results  
The recreational potential of the Lower Zemplín region associated with water, developed agritourism, 
or wine tourism linked to the offer of natural and local cultural-historical attractions, traditional crafts 
and local gastronomic specialties, constitute a successful offer of the region and attract the attention of 
visitors. 
The natural recreational activities in the studied area include mineral and thermal springs, which are 
located in the cadastral areas of Borša, Ladmovce, Malá Tŕňa, Veľká Tŕňa and Viničky. Already in the 
18th century there were recorded in the municipality of Veľká Tŕňa spa called Toronto Spa, which 
served to treat rheumatic diseases. In the 19th century we find mention of the Hatfa spa in Viničky. 
Today, instead of the former Hatfa spa, it is a recreation center with several private and corporate 
cottages. The resort is trying to get its old name. The geothermal potential of the area is currently 
being exploited to a minimum. Geothermal energy is used in the village Borša in the form of heating 
kindergarten and primary school, which is only a fraction of the possibilities. 
Another natural recreational activity in the area is water tourism on the Bodrog River, which crosses 
the state border with Hungary near the villages of Borša and Klin nad Bodrogom. The river must have 
a minimum of 230 centimeters in order to be permitted to navigate, which usually meets or exceeds 
well. For this reason it is the only navigable river for river transport in eastern Slovakia. It has links with 
the Black Sea through Tisza and the Danube (Szabó 2014). Today it is possible to cruise on Bodrog 
cruise ships from spring to autumn. The cruise begins in the port behind the village of Viničky and you 
can also sail to neighboring Hungary to the town of Tokaj, where the Bodrog River disappears at the 
confluence of the Tisza River. 
Biking and birdwatching are also natural recreational activities in monitored area. For recreational and 
sports cycling it is possible to use existing state roads, forest, purpose and field roads. Individual stops 
offer the opportunity to see and visit unique natural and cultural values of the landcape, visit protected 
natural areas and reserves, national cultural monuments, archaeological sites, including Tokaj wine 
cellars excavated in tuff rock. The natural beauty of the Bodrog River valley, the blooming water lilies 
in its shoulders, the hillsides with vineyards and wine cellars, all this is the beautiful scenery of the 
Tokaj region. However, it should be pointed out that among other things, the water (Zelenakova et al. 
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2016) and sediment quality monitoring (Junakova & Balintova 2011; 2013) of the river basin and the 
flood protection (Zeleňáková & Junáková 2018; Ondrejka Harbulakova et al. 2017), which may also 
affect recreation in the area, must be taken into account. The Protected Landscape Area of the 
Latorica River will also please every visitor dealing with rare flora and fauna as well as national cultural 
monuments (ATWR 2015). 
Birdwatching, or birding, is a form of wildlife observation in which the observation of birds is a 
recreational activity or citizen science. Protected bird area Medzibodrožie is one of the unique areas 
with amazing natural values. During most of the year, the area shares with its visitors about secrets 
that are worth discovering and protecting. 
Anthropogenic recreational activities include the following. The remains of the earth fortified 
settlement and the County House in Zemplín, the manor house in Borša (birthplace of Francis II. 
Rákóczi) and the historic wine cellars in Malá Tŕňa and Viničky are particularly important. The Road 
Bridge over the Bodrog River and the Observation tower in Malá Tŕňa are another attractions in terms 
of recreational potential in Tokaj viticultural region. The road bridge is a technical monument and is the 
only road connection across the Bodrog River on the Slovak side. The observation tower is a place of 
relaxation with spectacular views of the Tokaj wine region, the vineyards and to the wide 
surroundings. The shape of the wooden barrel is original (ATWR 2015). 
Social recreational activities include wine tourism and annual wine festivals that celebrate viticulture 
and usually occur after the harvest of the grapes. 
 
Discussion 
The evaluation of the recreational potential of the Tokaj viticultural region using the SWOT analysis 
indicates that although its area of 907 hectares is the smallest viticultural region in Slovakia and in the 
world at all, the territory hides beautiful natural wealth and the strengths prevail in this region. 
Recreation in such a beautiful natural landscape is possible through water tourism, cycling and 
birdwatching. Visit of important historical monuments, such as the the remains of the earth fortified 
settlement and the County House in Zemplín, the manor house of Francis II. Rákóczi in Borša or Tokaj 
cellars are undoubtedly a travel experience. Tokaj wine houses in Malá a Veľká Tŕňa, the road bridge 
over the Bodrog River and the observation tower in Malá Tŕňa are buildings that cannot be overlooked 
in the region. Traditional culture, folklore and gastronomy through the wine festivals offer restoration in 
the full sense. On the other hand, the recreational potential of the region could be exploited more. 
Great geothermal wealth in the form of mineral and thermal waters is minimally used. Restoring the 
operation of the spa or building an aquapark would bring new holidaymakers in this region who would 
surely welcome such relaxation along with wine tourism with enthusiasm. On the other hand, it can be 
stated that not everyone during the recreation is looking for busy swimming pools. The advantageous 
location of the region in relation to the Republic of Hungary offers a visit to several thermal pools, 
which are visited by most Zempliners. The best way to make greater use of the recreational potential 
of Bodrog’s water tourism is to revitalize the surrounding watercourse, set up benches and lighting, 
create a place for camping and restoration of the cruise ship port. 
 
Conclusion 
Tokaj viticultural region reveals a great natural wealth. Such a small area offers a diverse range of 
possibilities for recreation in the region. The analysis shows the great recreational potential of the 
area. If we look at the recreational potential as the use of naturally attractive elements of the area, it is 
only partially used in the form of birdwatching, cycling and Bodrog River cruising. Geothermal water 
and energy are used minimally. For water tourism on the Bodrog River, the implementation of the 
proposed measures would be appropriate. The previous statements do not change the fact that the 
region offers many other recreational activities. These are mainly social and anthropogenic 
recreational activities. 
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Souhrn 
Slovensko patří k zemím, které mají velký rekreační potenciál. Realizace rekreačních aktivit v krajině 
je závislá na přírodních, sociálních a technických (antropogenních) podmínkách. Práce se věnuje 
mikroregionu Tokaj, který se nachází v regionu Dolní Zemplín v povodí řeky Bodrog a odkrývá velké 
přírodní bohatství. Analýza území poukazuje na velký rekreační pozenciál území, který je z hlediska 
využití přírodně atraktivních prvků území však využitý jen částečně a to ve formě pozorování ptactva, 
cykloturistiky a splavování Bodrogu výletními loděmi.  
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Abstract 
Yakutia is one of the regions of Russia where unique natural features are common - low winter 
temperatures, a long frosty period, the presence of permafrost, which have become a tourist brand of 
the Republic. Yakutia has a rich tourist and recreational potential, there are various opportunities for 
the development of ecological, educational, and scientific tourism.  
The article discusses the features of ecological tourism in Russia on an example of winter tourism in 
the Natural Park “Lena Pillars“ in the Republic of Sakha (Yakutia). This natural Park is the most 
attractive object of tourism located in Central Yakutia. Uniqueness (contrast of the landscape), 
convenient geographical location: proximity and transport accessibility contribute to the criteria of high 
attractiveness. The purpose of the study is to reveal regional features of winter tourism development in 
the territory of the Natural Park “Lena Pillars“, contributing to the full use of tourist and recreational 
resources, without disturbing the ecological balance in the territory of the Natural Park.  
We analyzed from the point of view of tourist attractiveness, natural objects for winter tourism, 
generalized natural conditions, compiled a description of existing tourist routes (visits) in the winter 
period on the “Lena Pillars“.  
 
Key words: Climatic conditions, ecological tourism, Yakutia, Lena Pillars 
 
Introduction 
Natural parks play a special role in the system of protected areas; they are endowed not only with 
environmental protection, but also with recreational functions. Such “duality“ imposes certain 
restrictions on the recreation conditions in natural parks. Nowadays, in Russia and in many countries 
of the world, ecological tours are in great demand, including visits to national parks and other specially 
protected areas [Bogatyreva 2004].  
The Republic of Sakha (Yakutia) is the largest region of the Russian Federation; over the last few 
years it has become one of the most popular regions of the Far East in the field of tourism and has 
been included in the Top-10 promising areas of tourism development in Russia. One of the strongest 
tourist brands in Yakutia, as known, are the “cold“ and harsh climatic conditions. Winter frosts and 
thick fogs are gradually becoming Yakutian brands, which attract Russian and international tourists, 
especially the Pole of Cold in Oymyakon, located in the North East of Yakutia. The Yakut frosts, as 
factors of extreme tourism development, are becoming more and more popular, especially with 
foreigners, solo travellers who run marathon distances and come to test the capabilities of different 
means of transport such as bicycle, motorcycle, cars and so on. Therefore, the strategic orientation of 
tourism development in Yakutia is winter ecological and extreme cognitive types of tourism, which 
allow to expand the tourist visitation volume of the region.   
 
Materials and methods 
This article was prepared based on scientific popular science literature, as well as on the materials of 
students field work and expeditions of scientific school “Lena Pillars” conducted by the Department of 
Ecology and Geography of the Institute of Natural Sciences of the North-Eastern Federal University. 
Herewith, on the territory of the Lena Pillars National Park were used the methods of field route 
research. In the work, there were widely used research methods such as the geographic methods of 
spatial analysis and sociological method, which contributed to the analysis of the range of 
opportunities for winter tourism, etc.  
 
Tourist and recreational resources of the Lena Pillars National Park.  
In order to analyze the regional characteristics of winter tourism in the region we selected the Lena 
Pillars National Park, which is located in Central Yakutia on the territory of the lands of the 
Khangalassky and Olekminsky Uluses (Districts). The National Park Lena Pillars has a very diverse 
tourist-recreational potential and owns unique natural objects and resources. Comprehensive scientific 
research of various profiles is constantly conducted in the park; there are territories and objects that 
still represent unexplored fields of scientific activity. [Filippova, Savvinova…2017]  
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The aim of the National Park Lena Pillars, founded in 1995, is to preserve the unique natural 
landscapes, as well as historical and cultural sites and complexes. The most significant event in the 
history of the park was 2012, when the park was inscribed on the UNESCO World Cultural and 
Natural Heritage List for the conservation of unique natural sites (Lena, Buotama and Sinsk Pillars), 
historical, cultural and paleontological sites of “Diring Yuryakh“. The recognition of the National Park 
Lena Pillars as a UNESCO World Heritage Site testifies to the interest of the world community in its 
conservation for the future generations.  
 
The park area is 1353 hectares and consists of two isolated sites [Totonova 2018]: 
 1. Site “Lena Pillars” is located on the right bank of the Lena River and along the Buotama Basin. It 
covers an area of 1272 hectares.  
2. Site “Sinsky” covers an area of 81000 hectares and it is located on the left bank pf the Lena River 
above the Mouth of the Sinyaya River. The site covers an area of 81 thousand hectares, located on 
the left bank of the Lena River above the mouth of the river Sinyaya. The site includes the territory of 
the Evenk tribal community “Yunkur”, covering an area of 39 thousand hectares, relating to the 
traditional natural resources management zone and 42 thousand hectares belonging to the zone of 
tourism and recreation activities. 
 
The Lena Pillars begin 245 km below the town Olekminsk and stretch for 180 km. It includes almost 
the entire valley of the Buotama River  (the right bank tributary of the Lena), the right bank of the Lena 
(from the mouth of the Buotama to the border of Khangalassky and Olekminsky Uluses), the site in the 
Sinyaya river basin (the left bank tributary of the Lena) and a number of unique natural monuments, 
history and culture of the left bank of the Lena River [Zamorshchikova, Filippova…2018].  
The picturesque cliffs of the Lena Pillars formed from Early Cambrian Age carbonates, they represent 
cliffs dissected by weathering in the form of towers and pillars [Stepanova  2010]. Amid the chaos of 
rocks, ruins of fantastic castles, minarets, colonnades, fanciful arches that attract tourists with their 
attractiveness. The geological structure of the Lena Pillars reflects the history of the Earth. The age of 
limestone is very ancient, it is formed at the bottom of the warm Cambrian Sea about 540-560 million 
years ago. Numerous remains of ancient organisms represent preserved unique evidence of a crucial 
stage in the history of the organic world and the “explosion” of biological diversity that occurred in 
Lower Cambrian [Pakhomova, Sleptsova… 2017]. 
The relief is formed mainly by frosty weathering and karst processes. They survived a long history of 
development and have reached the present day in the form of fancy pillars, spiers, towers with niches, 
passages, caves stretching for hundreds of kilometers along the banks of the Lena River and its 
tributaries. A variety of permafrost landforms are widely represented on the territory of the park 
(permafrost karst, baidzherakh, bulgunyakh, swelling mounds, polygonal wedge ice). “The Tukulans”, 
the peculiar landscape of drifting sands which is found on the territory of Lena Pillars, on the right bank 
of the Lena. Tukulans (Yakut name) - are a type of non-desert aeolian formations - drift sands, sand 
dunes on the high terraces of the Middle Lena Valley. The sand ridges of tukulans and nanoforms of 
the undulating hot sand surface stretch along the right bank of the Lena at a distance of about 7 
kilometers: these are “Kyhyl elehin” and “Saamys Kumaka”, which are the most visited natural sites in 
the park [Pakhomova, Sleptsova… 2017]. The attractiveness of the Tukulans is associated with their 
originality and similarity to the sections of the Central Asian desert, spread in the Yakut taiga. Aeolian 
relief forms deprived of vegetation - sickle-shaped, staple-shaped, spear-shaped dunes, deflation 
basins; there is a rare plant for these places: the Endemic Koeleria Scriabin, which is commonly found 
in the desert as tumbleweed [Zakharova 2001]. 
Other interesting tourist attractions are the Ust-Buotama and Tyympinai Bisonaries, which contain 230 
bisons transported from Canada. In April 2020, 20 bisons were brought as part of a scientific project 
on acclimatization in the republic to preserve the gene pool of the Canadian wood bison. Thus, the 
number of wood bisons has amounted to 250 animals so in the Republic of Sakha (Yakutia). [Official 
informational portal… 2020]. In winter season, travel agencies offer visits to the Ust-Buotama bison, 
which is more accessible for visitors. 
The park stores other rarities. On the rocks, in the river valleys, there are cave paintings - forming 
groups of many scribble images painted with yellow mineral paint by the ancient inhabitants of these 
places. There are also inscriptions of the ancient Türkic runic writing [Kolosov 2001]. According to the 
paleontological research in Kurunnaakh and Kueh-Haya areas, burials and remains of the 
representatives of the mammoth fauna were found: mammoth (Mammulhus primigenius Blum), bison 
(Bison priscus Boj), woolly rhinoceros (Coelodonta antiguibatis Blum), Lena horse (Eguus lenensis 
Russ), reindeer (Rangifer tarandus L). 
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In 1985 a Paleolithic monument of Eurasia was discovered on the territory of Lena Pillars - an ancient 
(prehistoric) man site was opened in the area of Diring-Yuryakh, which is considered one of the oldest 
in the world. In 1982–1983 on the right cape estuary of the Diring-Yuryakh stream, the Prilensky 
archaeological expedition led by Yu. Mochanov and S. Fedoseeva opened an ancient man site. 
During the expedition in 1982-1995 five burials of men and boys were discovered in the site. The age 
of the burial ground is determined within the XVIII-XVI centuries BC [Pakhomova, Sleptsova… 2017].  
In the Lena Pillars Natural Park, the following functional zones are distinguished: a) reservation 
conditions; b) recreational purposes; c) the zone of limited economic use, the area of regulated 
economic use [Official website of the Lena pillars Nature Park 2020]. In recreational areas, recreation 
services are provided, work is conducted for the recreation development, and educational, ecological 
and extreme tourism. 
 
Factors and issues related to the development of winter tourism in the Lena Pillars Nature Park 
The tourist flow of winter eco-tourism can be divided into periods (trimesters) according to the seasons 
of the year (months): a) autumn (September, October), b) winter (December, January, and February), 
c) spring (March, April). 
In recent years, the tourist flow to the Lena Pillars has been increasing in the winter season, especially 
by residents of Yakutsk, Pokrovsk and Central Yakutia, which is facilitated by the proximity and 
transport accessibility during this period. 
The climatic conditions for winter tourism are peculiar, as in the whole of Central Yakutia. Winter in 
Central Yakutia is very long (more than 6 months) and cold (-40, -60°C). Summer in Central Yakutia 
lasts 3 months (June – August). The region has an extremely continental subarctic climate 
characterized by significant annual amplitudes. The coldest months in the winter tourist season are 
December (average temperature -34°C) and January (average temperature -35.8°C), and the warmer 
months are February (average temperature -28,3°С) and March (average temperature -12.6 ° C). In 
the last days of March, above-zero temperature is typical (the highest temperature in 2017 + 9 ° С). 
The lowest temperatures near the Lena pillars are observed in January, and in some years – in 
December and February. The absolute temperature minimum were reached during the observation 
period from -54 (meteorological station in the village Isit) to -61°C (meteorological station in Pokrovsk 
city) [Petrova 2016].  
The beginning of the winter season for visiting the Lena Pillars depends on the period when ice road is 
open on the Lena River (ice road along the river). There are many different weekend tour offers, for 
example, from the companies “Nord Stream“ [Travel in Yakutia..2020], “Visit Yakutia” [Visit Yakutia 
LLC’s tour operator 2020] etc. The most visited camp site is the Labydya camp site. The Yakutsk-
Ulakhan-An-Batamay route portion passes along the Umnas highway, and annually the Batamay-
Labydya ice road is laid to the Batamay area along the Lena River to Lena Pillars. However, at the 
end of October when the river freezes over a hiking trail and a trail for snowmobiles are open from 
Batamay village to the Labydya camp site, the way which tourists take to get to Lena Pillars (the river 
on this stretch is about 3 km wide). Thus, the Lena Pillars Nature Park is able to provide tourist 
services both in summer and in winter. 
To determine the external and internal factors related to development of winter tourism in the territory 
of the “Lena Pillars” Nature Park, a SWOT analysis was used, which determines the competitiveness 
of tourism products and tourism services in foreign and domestic markets. Revealing strengths and 
opportunities of the park lays the foundation for competitiveness in the development of eco-tourism on 
Lena Pillars. Weaknesses limiting the development of winter eco-tourism were also considered. These 
factors need to be taken into account as the basis of a strategy to increase the competitiveness of 
ecological tourism. 
 
The strong factors of the external and internal environment of the Lena Pillars are: 
1. Unique tourist and recreational, geographical resources and the existence of a diverse natural 
resource potential; 
2. Winter climatic conditions constitute tourist brand of the region; 
3. UNESCO World Heritage Site; 
4. Advantageous geographical position in the center of Yakutia, and what is more transport 
accessibility, especially in winter; 
5. Potential interest of large companies in the development of tourism and tourist infrastructure of the 
Lena Pillars Nature Park, as well as in the further implementation of large investment projects in the 
tourism sector. 
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Weak factors of the external and internal environment of the Lena Pillars, restricting capabilities and 
reducing the competitiveness of the park: 
1. The park does not have wide international fame; at the international level, the Nature Park is almost 
unknown and does not have a clear image; 
2. Weak implementation of innovative methods in brand generating and park branding; 
3. Weak infrastructure and services that are inapplicable to international standards and requirements; 
4. The lack of qualified tourist staff, and in the winter season, the complete deficiency of tourist guides, 
which affects on the service quality. 
 
The highlighted factors of the internal and external environment of the Lena Pillars Nature Park play 
an important role for the future development of ecological tourism in the winter season. Seasonal 
tourist flows in the territory of the Lena Pillars Nature Park are weakly affected by random factors, their 
dynamics have a high inertia, which is due to many factors affecting this process. The tourist flow of 
ecological tourism can be divided into periods (trimesters) according to the seasons of the year 
(months): a) autumn (September, early October), beginning in mid-October when the Lena River is 
freezing over, tourists do not visit the park, b) winter (November), December, January, February) – at 
this time of the year, we observe the largest tourist flow, c) spring (March, mid-April), while the second 
half of April and May the park is completely isolated due to the ice drift; d) summer (June, July, 
August) - mainly cruise tours on ships. An analysis of the tourist flow for 2016-2018 shows that the 
number of visits by tourists to Lena Pillars in winter significantly exceeds the number of summer ones. 
It can be noted that a seismic shift in tourist flows in the winter season is associated with the main 
factors, such as: 
1. Transport accessibility in winter 
2. Self-guided visit to the park and the possibility of recreational outing on weekends. 
3. Low prices, established by travel companies for weekend tours in the territory of the Lena Pillars 
NP, attract customers. 
 
Analysis of the issues of activity and work on the territory of Lena Pillars Nature Park in the winter 
season 
One of the most important issues restraining the development of winter tourism in the territory of Lena 
Pillars remains an infrastructure, which fail to meet international standards. Identified problems, in 
terms of infrastructure resources, which are grouped by information, technical, personnel security, and 
social conditions in the Park. 
 
Information Security: 
1. There is no marketing and advertising. Most tourists have a poor idea of what awaits them at the 
base but climbing the rocks. Respondents noted that it is difficult to find information about the Lena 
Pillars. A study of the site, the Lena Pillars Nature Park, showed that the park’s directorate almost 
does not conduct marketing and does not engage in advertising. They also do not promote and 
practically do not promote their official accounts on large social networks: Instagram, Facebook and 
VKontakte. 
2. There are no information brochures, maps and flyers. There is only a map of the Lena Pillars Nature 
Park with campsites in Russian. There are no brochures with information about the park, route, and 
environmental conditions in English; 
3. Incomplete and insufficient information about the events, festivals held in the park, on the media i.e. 
poor marketing work. 
 
Technical security: 
1. Transport isolation: isolation from the outside world due to the lack of regular motor vehicles in 
summer. In the off-season there are no cross-country modes of transport. 
2. There is no permanent vehicle for transporting tourists from one coast to another across the river 
Lena. 
3. The complete lack of specialized vehicles (snow clearing equipment, graders) for road building at 
the Batamay-Labyda winter road. 
4. Lack of sustainable cellular communication. 
5. Poor technical condition of the stairs and fences, railings leading to the scenic viewpoint. 
 
Human resources and social issues: 
1. Inadequate staffing with tourist-guides, due to this a large number of tourists do not receive 
excursion services. 
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2. In winter, guides do not work due to the lack of warm housing at the campsite. 
3. The lack of a medical worker on the base. The opportunity to receive medical assistance arises only 
in summer, when the ships “Demyan Bedny” and “Mikhail Svetlov” sail. The rest of the time, 
employees and tourists are always at risk. 
 
Tourist service: 
1. Complications originated from the tourist reception and visitors for tourist flow. 
2. The scarcity of provided services. In summer, there are tourist offers such as excursions to the 
scenic viewpoint, renting a guest house, urasa and a picnic area, selling souvenirs and food. In winter, 
only climbing to the scenic viewpoint is provided. After descending, there are few entertaining 
services: snowstorm and reindeer rides, and a banana-boating. 
3. Lack of guides with a knowledge of English for working with foreign citizens. 
 
Results 
To improve the activities of the Lena Pillars Natural Park in the winter season, we propose a “Strategy 
for increasing the attractiveness and competitiveness of winter tourism in the Lena Pillars”, which is 
developed taking into account the identified problems. The main recommendations and suggestions 
for the development of winter tourism in various areas have been developed: investment; 
informational; environmental; service and maintenance; professional; social trend; 
 
Investment trent: 
- It is necessary to attract investors and philanthropists in the tourism business in the territory of Lena 
Pillars; 
- Organize the sustainable development of small businesses in the service sector, to create alternative 
sources of income for the local population. 
 
Ecological trend: 
- Monitoring the conservation of nature in the territory of protected areas and the development of rules 
for visiting and not violating and not polluting the territory of the Lena Pillars Nature Park in the winter 
season. 
- Updating the ecological trail taking into account the contingent of visitors. 
 
Information trend: 
- Make brochures, booklets, maps of the natural park in Russian, Yakut and English. They should 
reflect brief information about what you can do, what you can see and how to behave. 
- Pay attention to SMM management; study the experience of maintaining official accounts in the 
social networks of national parks of Russia and foreign countries. 
 
Service and maintenance: 
- Provide the Labydya camp site with signs for the beginning of the trail, the location of the inspector’s 
house, the ticket office, duplicated in Russian, Yakut and English; 
- Organize new leisure services for tourists: skiing, dog sledding, ice fishing, an ice town at the foot of 
the Lena Pillars, organization of events; 
- Build an exposition of petrified remains and fossils; 
- Establish cellular communication, launch free Wi-Fi. 
Personnel and social services 
- Increase the staff: inspectors, guides and commandant (meeting guests, selling tickets, cleaning the 
area); 
- In winter, on weekend tours, attract students of North-Eastern Federal Univerity and Pokrovsky 
College of Tourism, specializing in tourism and service. 
 
Technical and social trends 
- Increase and provide the park with the necessary equipment (snowstorms, bus, snowmobile, etc.) in 
winter. Organize shuttle buses from Yakutsk to the „Labydya“ camp site in winter; 
- Updating the infrastructure of camp sites, provide warm guest houses with a large capacity of 
tourists. Consider proposals such as the construction of a new camp site opposite the Labydya camp 
site located on the opposite bank of the river, where a full tourist reception would function with all 
amenities and with overnight stops; 
- Update the stairs and the scenic viewpoint, also change the trail planning from linear to radial, so that 
tourists could not just cross the fence to the cliff; 



  406  

- Improve social and living conditions for workers, build a winter residential building for all workers 
working at camp sites. 
- Include the provision of food products for the park’s employees on the Lena Pillars Nature Park dime; 
provide basic-needs products to employees in off-peak tourist seasons; 
- Organize first aid medical station (post). In furtherance of this plan, a new first-aid post ought to be 
built with necessary equipment and medicines; 
 
Conclusion 
Through tourist attractiveness prism, we analyzed natural objects for winter tourism, generalized 
natural conditions, and compiled a description of existing tourist routes (visits) in Lena Pillars in winter. 
There was developed “A strategic plan for increasing the attractiveness and competitiveness of winter 
tourism in the Lena Pillars Natural Park”, based on the availability of: unique landscapes and a variety 
of natural-resources potential on the territory of the park. 
Based on a SWOT analysis, for the development of winter tourism and the improvement of the Lena 
Pillars Nature Park in winter there were developed some recommendations and suggestions, which 
are quite feasible. 
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Souhrn 
Jakutsko je jedním z ruských regionů, ve kterých se nalézá mnoho vzácných přírodních jevů – nízké 
zimní teploty, dlouhé období mrazu a přítomnost permafrostu se staly turistickou značkou republiky. 
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Jakutsko má bohatý turistický a rekreační potenciál, různé příležitosti k rozvoji ekologického, 
vzdělávacího a vědeckého turismu.  
Ve článku je rozebírán ekologický turismus v Rusku na příkladu zimního turismu přírodního parku 
Lenské sloupy v republice Sakha (Jakutsko). Tento přírodní park je nejatraktivnějším objektem turismu 
středního Jakutska. Vzácnost (krajinný contrast), vhodná geografická poloha: blízkost a dopravní 
dostupnost přispívá k vysoké atraktivitě. Smyslem výzkumu je odhalit regionální prvky rozvoje zimního 
turismu v oblasti přírodního parku Lenských sloupů a přispět k plnému využití turistických a 
rekreačních zdrojů bez narušování ekologické rovnováhy na území přírodního parku. Z pohledu 
turistické atraktivnosti jsme analyzovali přírodní objekty zimní turistiky, zobecnili jsme přírodní 
podmínky a sestavili jsme popis současných turistických stezek užívaných v zimním období v 
přírodním parku Lenské sloupy.  
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Abstract 
The Moravian Carpathians border region is a large area located in the east of the Czech Republic. 
Historically, most of the time it was a peripheral border area between the Czech state and Hungary. 
Only in the period of the existence of Czechoslovakia (1919-1992), this territory was in the center of 
the state, when several stages of industrialization of the local economy took place here. The well-
preserved segments of pre-industrial landscape were inventoried here. They have such arrangement 
of land use, which originated in the period before the main wave of the industrial revolution in the 
Czech lands (i.e. before 1850), and has been preserved until present. It is documented in the oldest 
reliable maps, i.e. in a stable cadastre maps from the first half of the 19th century. A total of 182 
segments of pre-industrial landscape were identified. Spatial analysis of their location in the area 
shows that the highest concentration of segments is near the international border (50% up to 10 km 
from the border), in dissected highland relief (52%), but often in the foothills between 300-500 meters 
above sea level (51%). Due to their location and appearance, they can represent interesting geotourist 
objects in the border area. 
 
Key words: pre-industrial landscape, Moravian Carpathians, geotourist objects 
 
Introduction 
The border area between the Czech Republic and Slovakia is characterized by a relatively rare 
specificity. In both recent and distant past, it used to be both a border zone and a deep hinterland. The 
current international Czech-Slovak border copies with almost negligible exceptions the ancient border 
between the Czech Crown and the Kingdom of Hungary, as it gradually stabilized at the turn of the 
13th and 14th centuries. Its importance in history has fluctuated according to the relations between 
neighboring countries. Although formally the international frontier was operating here until 1918, it 
repeatedly happened that it did not separate competing or even hostile states, but rather states united 
by one sovereign. However in any case, it always separated (or linked) different ethnics - Czechs and 
Slovaks - In 1918, Czechoslovakia was founded and the territory on both sides of the historical border 
was in one state. The former international border became the border between countries of one state. 
The temporary demise of Czechoslovakia on the eve of World War II again raised the importance of 
the border to the international level, now between the Nazi Third Reich with the occupied Czech lands 
in the Protectorate of Böhmen und Mähren on the one hand and the nationalist Slovak State on the 
other. The year 1945 meant a return to the pre-war state. The federalization of Czechoslovakia in 
1969 elevated the border to the border between the federalized Czech Socialist Republic and the 
Slovak Socialist Republic. This situation remained until 1993, when the common state of Czechs and 
Slovaks was calmly divided. Both independent states joined the European Union in 2004, what again 
reduced the significance of the border. After all historical peripetia associated with the uncertainty of 
development perspectives led to some economic restraint of the local population. The Czechoslovak 
state behaved quite differently, in the pre-war and post-war period (at that time the border had the 
lowest significance), when the feverish industrialization driven by the defense industry took place here, 
building on the former unique business activities of T. Baťa, R. Jelínek and other entrepreneurs.  
 
Development of the cultural landscape of the Carpathians on the Moravian-Slovak border 
The current cultural landscape of the region is a common product of the natural environment and 
human activities as elsewhere. From the geological point of view, the entire area of interest belongs to 
the Carpathian flysch zone. The geological environment thus consists of folded and later tectonically 
damaged layers of claystones, sandstones, marlstones, shales and conglomerates of several nappes. 
The nappe structure and young tectonics led to the development of a dynamic relief with high vertical 
and horizontal terrain dissection, which very well reflects the zone configuration of differently erosion 
resistant rocks. The highest and most inclined parts of the area are conditioned by the dominance of 
sandstones in the geological environment, while the lower parts of the area with gently modeled, 
usually hilly land relief, are based on less resistant claystones and marlstones, in lower altitudes 
abundantly covered with loess. Exceptions are represented by numerous basins or grabens, either of 
tectonic or erosion origin, also with mostly less dissected terrain. Significant altitude range of the 
territory (from max. Mt. Smrk - 1276 m a. s. l. in the northernmost part of the study territory in the 
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Moravian-Silesian Beskydy Mts. to min. 170 m a. s. l. in the Petrov village on the Radějovka River 
south of the Town of Strážnice on the edge of the Dyje-Moravian floodplain in the Dolnomoravský úval 
Graben and near-by Žalostinská vrchovina upland in the extreme south-west) as well as a significant 
north-south span of the territory (over 100 km) led together with a varied geological bedrock, slope 
and aspect conditions to a high diversity of climate, soils and biota. 
The average annual temperatures of almost 10 °C in a very warm lowland chernozem region in the 
oak vegetation stage in the south thus gradually decrease to the north with increasing altitude to 4 °C 
into the cold climate on mountain peaks with cryptopodzols. Extensive locations in middle elevations 
are covered with luvisols and especially cambisols in a moderately warm climate. 
Except for the warmest locations, the entire area of interest was probably forested until the end of the 
Middle Ages. High and disseted parts of the territory, usually referred to as the ethnographic region of 
Wallachia (the north slope of the Moravian-Silesian Beskydy is a part of the Lašsko region), was 
strongly affected by the mountain colonization, which took place in the area since the turn of the 15th 
and 16th centuries until the turn of the 17th and 18th centuries, The first phase was the colonization 
settlement from the Moravian lowlands, followed by the glade colonization accompanied with soil 
plowing on the slopes (in horizontal strips) and finally about 30-50 years later by the mountain pastoral 
colonization carried out by people from the Carpathians from the east (Ehler, 2013). The last one - the 
Wallachian colonization - led to the forest clearing for grazing, later accompanied by plowing of soil in 
both pastures and forest clearings. Soils on ridges, plateaus and gentle slopes were plowed. The 
remaining forests and meadows served for grazing. Although grazing in the forests was restricted and 
forbidden after the enforcing of serfdom over the Wallachians, the degradation and decline of the 
forests probably took place until the second half of the 19th century. The emigration and 
industrialization of the foothills associated with commuting to work in industry led to a reduction in 
anthropogenic pressure on the landscape - forests, pastures and poor arable land were slowly 
retreating from their role as a basic means of livelihood. Spontaneous as well as managed 
afforestation and grassing followed the weakening of the intensity of economic use, especially of the 
dissected mountain landscape. Although the socialization of agriculture in the mountain part of the 
area of interest was not as deep as in the foothills, there was a radical growth of forest in the second 
half of the 20th century at the expense of extensive, often shrubby pastures and also arable land. The 
economic changes following the transition to a market economy in the 1990s led to a radical 
abandonment of arable land and its conversion into large pastures, especially for cattle. 
The lower parts of the area of interest, especially in the ethnographic region of Slovácko, had 
undergone a strong deforestation probably in the early Middle Ages. The fertile chernozems and 
luvisols and sunny slopes of elevations with cambisols were intensively used in a relatively dense 
network of settlements. The viticulture and fruit growing have become very popular in the warmest 
locations of the hilly lands. Originally the meadows were kept only on the wet valley bottoms, other 
areas were completely turned into the narrow parcels of arable land. Forests remained in isolated 
oases of permanent greenery only, usually on steep or shady slopes. The colorful mosaic of variously 
used areas practically disappeared. During the collectivization (1950s), mechanization (1960s), 
industrialization (1970s) and intensification (1980s) of agriculture, small strips of fields were merged to 
extensive grounds, with regard to terrain sometimes over 1 km2. On the contrary, in the more 
dissected terrain, small parcels of land often did not disappear and land remained in the use of small 
owners. In the extremely dissected terrain, the land was completely abandoned and the bushes and 
the forest advanced. Economic changes after 1990 led to the return of land to their original owners or 
their descendants. But few people started to work on them themselves Land was leased to farms, 
which often organize further merging of plots into even larger areas as a rule, often on steeper slopes. 
Large monotonous areas of arable land, orchards and vineyards were created. 
Despite the recent radical changes in the economic exploitation of the foothill and mountainous parts 
of the region there are well-preserved areas what keep traditional land pattern refering to the 
development in the period from the Middle Ages to the beginning of the Industrial Revolution. These 
areas can be identified relatively correctly by comparing old reliable materials containing land use 
information with the current map documentation. The peak of industrial revolution occurred in the 
Czech lands after 1850, even if the first industrial factories date back to the end of the 18th century. 
The oldest geodetically reliable land use documents are maps of the so-called stable cadastre 
compiled for municipalities in the period of the 1820s-1830s. Current period is represented by colour 
aerial orthophotomaps. Areas with similar land use structure in present images and on maps of stable 
cadastre can be described as segments of the pre-industrial landscape. Recently, the old landscapes 
have come to the attention of the professionals and general public as examples of the historical 
natural and cultural heritage and have become the target of geotourism.  
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European context of landscape heritage 
Historical and cultural environment of European countries, which gradually underwent agrarian, 
industrial and technological revolutions, is written in to the landscape, respectively to its territorial 
structures and represents a rich source of inspiration for study.  
Moreover, landscape changes are widely documented in historical and recent materials. This offers a 
unique material for the multilateral study of changes that can result in proposing both protection of 
past landscape relics and measures for more environmentally friendly and sustainable management of 
the current landscape. This will lead to retaining diversity and value in at least the surviving segments. 
Nowadays, cultivated human society focuses on natural and cultural, resp. historical heritage. This 
process runs in concordance with the tasks of the European Landscape Convention. 
UNESCO also considers segments of the ancient (old) landscape to be a valuable cultural heritage 
(e.g. Bandarin, ed., 2009). Only a few countries or regions have so far systematically registered this 
type of cultural heritage. An example of successful inventory of the pre-industrial landscape segments 
of all sizes is represented by Flemish Region in Belgium. The inventory and classification of the 
identified sites were made here, as well as incorporating knowledge into regional legislation and land-
use planning practice (van Eetwelde, Antrop, 2005). The Belgian inventory process was based on a 
comparison of high-quality old maps from the end of the 18th century and contemporary aerial 
photographs followed by verification of selected areas in the field, its subsequent evaluation and final 
recommendations. A similar inventory was carried out in part of the territory of Walloon Region. An 
important attention was paid to old landscape residues within the typology of European landscape and 
addressed to the regions of Brittany in France (“bocage” type), Alentejo in Portugal (forest-agricultural 
complex), Great Britain (Bunce et al., 1996) and the Netherlands (Mücher et al., 2003). The ancient 
landscapes shape the current identity of the territory even after political changes (Jordan, 2019). The 
evidence of "historical landscape structures" in Slovakia is relatively advanced (Slámová and Jančura, 
2012). Bezák et al. (2010) published representative types of landscapes of Slovakia in a map at a 
scale of 1: 500,000 and distinguished four main types of archaic landscapes. 
The map “The types of landscape with historical landscape structures” is also included in the Atlas of 
Representative Geoecosystems of Slovakia (Miklós, Izakovičová, eds., 2006). Detailed nationwide 
inventory in Slovakia is in progress (see Hreško and Petluš, eds., 2015). Attention was paid mainly to 
the agricultural landscape (Špulerová, Štefunková, Dobrovodská, et al., 2017). Preserved segments of 
virtually all past periods of the development of Europe's cultural landscape have survived to the 
present day. In addition to historical and naturally aesthetic value, the segments of the pre-industrial 
landscape represent an extremely interesting object of scientific research.  
 
Spatial analysis of segments of pre-industrial landscape of Moravian-Slovak Carpathians 
The study area of Carpathians in the Moravian-Slovak border zone (Fig. 1) has an area of 3281.32 
square kilometres. It fully or partially includes 322 cadastral units. Currently (March 2020) 182 
segments of pre-industrial landscape have been identified in this area – i.e. areas with similar 
structure and appearance of land use, as there were about 190 years ago. The spatial distribution of 
these segments has a number of specific features that need to be explained and hypotheses have to 
be formulated to support this distribution. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Location of the Carpathian region (green) in the Czech Republic and in the historical land of 
Moravia (yellow). Source: own processing 

 
The peripheral position of the region plays an important role in the distribution of the remnants of the 
ancient (secondary = economic) landscape structure. Within a distance of 10 km from the international 
border, there are 92 segments (fully or partially located in the 10 km wide zone) of the above-
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mentioned 182 segment. In total, there are 85 segments (whole or their parts) within 10-25 km of the 
border (in the 15 km wide zone). In the rest of the area of interest only 13 segments were identified 
(zone of 25-50 km from the border, but the maximum width of the studied area does not reach 50 km). 
If we ignore the other influencing factors on their spatial distribution, which will be discussed in the 
follow-up text, the near-border factor acts as a brake on investment and land management probably 
through uncertainty in achieving the expected outcome of the activity. Although the extensive 
expansion of some land use forms indicates economic interest (forests, pastures), it is generally 
accompanied by a decline in land utilisation intensity. The reason for this is probably the reluctance to 
change the ancient forms of land use into a more efficient way by maintaining the current state. 
Another reason may be to leave the areas to their destiny (e.g. forest succession), or to do small 
cheap steps only (to abandon arable land in the LFA, to merge extensively used areas together - 
forests and pastures – by eliminating edges). In the present case, although the international border is 
highlighted by higher mountain ranges, the parallel belt-shaped construction of the Carpathians 
allowed the proximity of wide valleys with dense settlement close to the border. The border mountains 
practically remain without preserved pre-industrial landscape segments and show a rapid increase in 
forested areas, which often led to the demise of old landscape structures by tree overgrowing. 
A more complex explanation of this issue requires an evaluation of spatial distribution of segments of 
the pre-industrial landscape from the aspect of the sea elevation (Table 1). 
 

 
 
It is clear from the overview in Table 1, that the location of the segment is far from an even territorial 
representation by the elevation (Figure 2). Nevertheless, some regularity can be observed. Only 
minimal occurrence of well-preserved segments is characterized by elevations up to 200 m above the 
sea level (in riverine plains of lowlands) and above 700 m above the sea level (which on ridges, 
mountain peaks and plateaus).  
Areas over 700 m a. s. l. are intensively forested and here afforestation continues still, regardless of 
the local clearing, usually for the construction of winter sports grounds. A total of 88.53% of all 
segments are located at heights of 200 to 700 m a. s. l. It is evident, the height difference of 500 m 
(between 200-700 m a. s. l.) must include quite considerably different segments in terms of land use 
forms. According to the inventory in the area of interest results that a certain height grading of the 
segments exists here. Numerous and often larger segments (with a share of 26.77%) in the 200-300 
a. s. l. zone (17.72% share in the region) are represented mainly by narrow stripes of the vineyards 
along the fall line of the slope with accessory arable land on the slopes oriented to the south, 
southwest, or southeast. Segments of this type are characteristic of the ethnographic region of 
Slovácko in a fertile and warm region. In the higher zone (300-400 m a. s. l.) the occurrence of 
vineyards is decreasing, fruit orchards are abundant, most of the arable land is replaced by meadows 
(mostly in the form of narrow plots on the slopes). The proportion of the segments corresponds to the 
zone's share of the region (23.26% vs. 21.71%). In the higher zone of 400-500 m a. s. l. - 21.81% - the 
occurrence of preserved segments (27.69%) is already clearly concentrated. At these altitudes, the 
narrow strips of resistant fruit trees (pears, apples, plums) are abundantly interspersed with meadows 
and partly also with arable land. In higher elevations (500-700 m a. s. l.), segments of extensively 
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managed apple trees lines and meadows interspersed with rows of shrubs and forest trees already 
dominate. Land plots also need not be exclusively in the form of narrow strips and along slope or 
horizontal lines. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Spatial distribution of the identified segments of pre-industrial landscape in the elevation zones 

of the border region of the Moravian Carpathians. Source: own processing. 
 
The relationship between the occurrence of pre-industrial landscape segments and terrain classes is 
documented in Tab.2 and Fig.3. Preserved segments of pre-industrial landscape occur almost only 
(over 90%) in dissected (and inclined) terrain. In the past, such areas could have avoided the pressure 
to merge land. However, land consolidation is still carried out in all types of relief, even on more 
inclination of slopes, where land is still in the hands of small owners.  
 

 
 
The occurrence of segments in the plains (7.92%) is usually due to the partial overlap of slope 
segments to the valley bottom. On the other hand, a similarly low occurrence in the mountains (9.37%) 
is due to extremely difficult conditions for agricultural activities. In this environment, invasive forest 
growth takes place, leading to frequent extinction of local segments. The large occurrence of 
segments in the hilly lands (one third of all) is related to their location in the warmest parts of the 
region of interests. Vineyards and orchards predominate in the segments. More than half of the 
segments retained in the highlands (51.90%). The undoubted reason is their “resistance” to the 
merging of land, partly due to their position in the neighbourhood of the built-up areas in the villages 
located below the slopes on the valley bottoms (Fig. 4).  
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¨Fig. 3: Spatial distribution of the identified segments of pre-industrial landscape in the relief types of 

the border region of the Moravian Carpathians. Source: own processing. 
  

 
Fig. 4: Typical examples of preserved segments of pre-industrial landscape of border Moravian 

Carpathians (from left to right, from top to bottom): Blatnice pod Sv. Antonínkem - ancient vineyard-
fruit growing landscape in Slovácko Region, Velká nad Veličkou - An ancient fruit growing field-
meadow landscape in the Slovácko Region (photo J. Kolejka), Karolinka - ancient fruit-growing 

meadow landscape in Wallachia, Valašská Senice - grazing meadow landscape with bushes and 
groves in Wallachia (photo K. Kirchner). 

 
Discussion and conclusion 
The results of the geostatistical analysis of the spatial distribution of preserved segments of the pre-
industrial landscape of the Carpathians in the Moravian-Slovak border area show some conclusions, 
which can be formulated with some caution into hypotheses.  
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(1) The vicinity of the international border and its long term or repeated time duration leads to a 
repeated decrease in the interest in intensive economic exploitation. In good times (peace, 
prosperity, security) the intensity of utilization increases. In unfavourable periods the intensity 
of utilization decreases. Adversity in the border area can also be caused by competition from 
significantly more favourable political and economic conditions in the inland. Therefore, in 
the border area, more extensive forms of exploitation are rapidly growing when conditions 
generally deteriorate.  

(2) Altitude means elevation changes of climate (temperature and humidity conditions), soils, 
biota. In Central European conditions, this generally means that with increasing altitude the 
favourable environment for permanent residence and human activities decreases. In the 
environment of a young folded mountain range such as the Carpathians, a rising slope can 
be expected with increasing altitude, which is another negative factor affecting farming. 
While in lower altitudes with plenty of moderately inclined areas, there was no strong 
pressure to merge land on steeper slopes. Therefore, the survival opportunities of old 
landscape structures is relatively high. As the elevation increases, the amount of land to be 
merged decreases until it reaches a level where is no longer any interest in land 
consolidation at all. There the survival opportunities of old structures grows again if the 
territory was once intensively used. 

(3) The increasing terrain dissection represented by the types of relief is useful for the survival of 
old landscape structures. The terrain dissection has a positive effect in lower and middle 
altitudes. The less dissected terrain of hilly lands has preserved the old structures of the 
landscape by providing a large amount of less sloped areas for land merging. The more 
dissected terrain of the Carpathian Highlands itself prevented already an extensive land 
consolidation, but it supported already substantially forestation.  

 
The situation in the area of interest of the Carpathians is unique in comparison with other regions, both 
with regard to the history of colonization and the composition of specific terrain and related climatic, 
soil and biotic conditions.  
The interpretation of the existence and location of segments of the pre-industrial landscape may differ 
in other regions. In any case, the identified segments of the pre-industrial landscape represent a very 
valuable natural cultural heritage (see e.g. Kirchner et al. 2018) and a potential subject of widespread 
public interest in tourism, production of historical movies, landscape art painting and photography, 
education and scientific research.  
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Souhrn 
Příhraniční region moravských Karpat je rozsáhlé území omezené na východě České republiky. 
Historicky šlo po většinu času o periferní pohraniční oblast mezi českým státem a Uhry. Pouze v 
období existence Československa (1919-1939, resp. 1945-1992) se toto území ocitlo ve středu státu, 
kdy proběhla v několika etapách industrializace místního hospodářství. V tomto území proběhla 
inventarizace zachovalých segmentů předindustriální krajiny. Tou se mysli takové uspořádání 
struktury využití území, které vzniklo v období před hlavní vlnou průmyslové revoluce v českých 
zemích (tj. před rokem cca 1850), zachovalo se dodnes. Je dokumentováno v nejstarších spolehlivých 
mapách, tj. ve stabilním katastru z první poloviny 19. st. a analogicky v nejnovějších podkladech 
(recentních ortofotomapách). 
Zájmové území zahrnuje jak vysoká pohoří i úpatní nížiny. Celkem bylo v 322 katastrálních územích 
zjištěno 182 segmentů předindustriální krajiny ve 3 velikostních a 5 kvalitativních kategoriích. Byla 
provedena prostorová analýza jejich rozmístění v zájmovém území. Největší koncentrace segmentů je 
nedaleko mezinárodní hranice (50 % do 10 km od hranice), v členitém vrchovinném reliéfu (52 %), 
avšak často spíše v úpatních polohách mezi 300-500 m n. m. (51,90 %). Vzhledem ke své poloze a 
vzhledu mohou představovat zajímavé objekty cestovního ruchu v pohraničí. 
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Abstract  
Our study was focused on cover-management factor (C-factor) estimation in the forest environment 
with the aim to determine places under soil erosion threat. Calculation was based on RUSLE equation 
used for arable lands, where the vegetation conditions are much more homogeneous and 
determinable than in the forest. However, there are not any studies solving C-factor in the forest 
stands. Localization of places threatened by erosion seems to be important during current bark beetle 
infestation, as there have been large clearings with an abrupt vegetation decline with anti-erosion 
effect. New modified Cm-factor was calculated as combination of tree density, stand type (coniferous, 
deciduous) and herb layer. As the result, we determined the most threatened areas within model 
locality, that represent majority of its 22 hectares. Thus threatened areas, especially on steep slopes, 
can become unexpectedly dangerous for any forester, visitor, athlete, as well as eroded soil can cause 
complications in the forest transport network. 
 
Key words: C-factor, vegetation cover, stand, calculation, GIS 
 
Introduction 
This research was focused on forest erosion threats as one of the consequences of intensifying 
natural disasters, that we have been facing in the last few years – wind calamities or bark beetle 
infestation. As a result of both of them, much more clearings have appeared and it have brought 
destabilization of the sites and whole ecosystems as its natural conditions grow up from the soil. We 
are able to estimate some soil characteristics to describe how prone are these affeceted localities to 
soil erosion. This study is based on the soil lost calculation by RUSLE equation (Renald, Foster et al. 
1997), that uses six factors characterizing climate, geomorphology, soils and vegetaion. All factors, 
usually used for calculations on arable lands are well useful also in the forest environment, excluding 
C-factor. The forest vegetation cover is naturally very different than an area of a single crop in a field. 
This fact made the goal of our research –definition of new modified C-factor under forest conditions. 
Consequently, we detected the most threatened areas that should stay in the attention especially to 
provide safety for anybody incoming to the forest, when some of the calamities strikes. Only one study 
about this topic was found – based on subjective decision making of seven particular C-factors 
(Dissmeyer, Foster 1981). 
 
Materials and methods 
This case study was performed near the Vír dam (49.5898600N, 16.2641644E, Vysočina region, 
Czech Republic), as there are one of the most steepest slopes comparable to mountain regions in 
whole Bohemian massif. The stands consist predominantly of spruce (Picea abies Mill.) 
complemented by beech (Fagus sylvatica L.) and other minor deciduous trees and bush, sometimes 
with the herb layer. The surface is quite steep reaching 70 degrees in some places and can be 
characterized as east-west ridge with north and south slopes. On the nort-west side of the area, there 
is a valley with permanent watercourse. In the geological subsoil orthogneisses, migmatites, mica-
schists and fluvial sedimets can be found. The most occuring soil groups are Skeletic Cambisol, Eutric 
Cambisol or Leptosols. 
For the erosion lost calculation, RUSLE equation was used, where C was replaced by modified Cm 
(Renard, Foster et al. 1997): 

 
A – potential soil lost per year from the given area [t*ha-1*year-1], R – rain erosion efficiency factor, K – 
soil erodibility factor, Cm – modified cover vegetation factor, L – slope length factor, S – slope factor, P 
– antierosion measures influence factor 
 
In case of R, K, L, S and P factors, we proceeded in the common way. P-factor is irrelavant in this 
case. R-factor was estimated to be 20.7 MJ.mm-1/ha.hod.year)-1 for weather station Vír (Janeček a kol. 
2012). K-factor is based on soil mapping, when particular soil groups were determinedaccording to 
Vavříček (2008). The factor values for particular soil groups were determined according to Janeček et 
al. (2012). S-factor was calculated in ArcMap 10.6 (Slope) as well as L-factor (Flow Length) using 
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Lidar digital terrain data by State Administration of Land Surveying and Cadastre. Then they were 
combined into LS factor (Wischmeier, Smith 1978). 
Estimating Cm-factor was the main goal of this study. We assumed that the factor is proportional to 
the density and coverage percentage of the vegetation (Janeček a kol. 2012), so we tried to calculate 
modified Cm-factor multiplying three partial factors: 

 
D – stand density, Cs – C-factor for deciduos or coniferous trees, Cg – C-factor of herb layer 
Generaly, C-factor is expressed by a number in the interval 0–1, when 0 means absolutely highest 
aniterosion effect of vegetation and 1 vice versa.  
Density of the trees (D) was based on determination of each tree in the canopy height model (CHM) 
created from Lidar data – substracting digital surface (DSM) and digital terrain (DTM) models. For this 
inverted CHM, it is possible to calculate watersheds representing particular tree crowns and the points 
of concentrated outflow representing the tops of the trees (Edson 2011). Density was estimated like 
the number of the tops per 10 m2 and rescaled into 0–1 interval (0 – high density, 1 – low density). 
By Iso-Cluster Unsupervised Classification of orthophoto image, the crowns were separated into 
deciduous and coniferous. For this specific locality, majority of coniferous are spruces and deciduous 
are beeches. Spruce has shallow root system, whereas beech deeper, so the values of Cs-factor in 
this specific locality were experimentaly fixed to be 0.7 in case of spruce and 0.5 in case of beech. 
The last Cg-factor is based on thefield survey, when the herb extent was estimated for each stand. 
The value is inverse to herb percentage (e.g. Cg = 0.3 means 70% groud cover). 
After calculating Cm-factor, it was possible to substitute it to the RUSLE equation. 
 
Results and discussion 
At the first phase, the soil units were mapped by evaluationg soil samples, as the result, the soil map 
was created. Soil analyses (particles size, content of skeleton, organic matter stock, C/N, soil reaction) 
were performed and statistically proceeded. This evaluation mainly confirmed, that particles size 
(0.002–0.05 mm), pH(KCl) and organic matter stock are crucial for providing soil anti erosion effect 
and they also depend on A and O-horizons depth and the terrain inclination. 

 

 
Fig. 1: Calculated C-factor expressed by 0–1 interval 
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However, the main goal was to calculate potential soil loss for one hectare per one year. For this 
model, we prepared new Cm-factor for our locality (Fig. 1). Then, it was substituted into RUSLE 
equation as well as other factors determined for this locality and potential soil loss was calculated. 
However, the amount of soil is not fully accurate or highly approximate in this phase of research. We 
presume, that it rather depicts the most threatened areas. In this case, these areas are represented by 
the trials passing along or through the locality and can pose a danger for forest visitors a turists (Fig. 
2), as this is a very attractive locality situated at the upper part ot the Vír dam with beautifull 
surrounding nature (Fig. 3). 
This study will deffinitely be the basis for the next continuation, because there are lots of unanswered 
questions – for example how will the situation look like in localities with different vegetation cover, 
what wil the soil characteristics development be like after the calamity and uncovering the stands 
(organic matter content etc.). 
 
 

Fig. 2: Potential soil erodibility and detected threat for forest visitors 
 

 
Fig. 3: Nature around the upper part of the Vír dam with our locality on the left bank 
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Conclusion 
This research brings the new approach in the C-factor calculation in the forest environment. We input 
the most important variables influencing the specific forest vegetation protective function into the 
RUSLE equation. Potential erosion soil lost was calculated and the most threatened trails and paths in 
the sense of danger for forest visitors or foresters were detected based on the calculation. The 
research will continue with the effort to methodology improving and refining the results. 
 
References 
Dissmeyer, E., Foster, G. R., (1981). Estimating the cover-management factor (C) in the universal soil 
loss equation for forest conditions. In: Soil and Water Conservation Society. Journal of Soil and Water 
Conservation. 1st edition. s. 235–240. http://www.jswconline.org/content/36/4/235.full.pdf+html. ISSN 
0022-4561. 
Edson C.B., (2011). Light detection and ranging (LiDAR): What we can and cannot see in the forest 
for the trees. Dissertation Thesis, UMI Dissertation Publishing: Oregon State University, Proquest, 
Corvallis, pp. 277. 
Renard K.G., Foster G.R., Weesies G.A., McCool D.K., Yoder D.C., (1997).  Predicting soil erosion by 
water: A guide to conservation planning with the revised universal soil loss equation (RUSLE), US 
Department of Agriculture Agriculture Handbook, 404. 
Vavříček D., (2008). The stages of soils from selected Giant Mts. and Kněhyně Mt. (Moravian-Silesian 
Beskids) localities. In: SAMEC P. (ed.), Approaches of Data Processing in Forestry Monitoring. Folia 
Forestalia Bohemica (Proceedings) 2: 33–47. 
Wischmeier W.H., Smith D.D., (1978). Predicting rainfall erosion losses - a guide to conservation 
planning, US Department of Agriculture Agriculture Handbook, 537, p. 67. 
 
Acknowledgement 
The research was supported by the Specific University Research Fund of the FFWT Mendel University 
in Brno, project no. LDF_VP_2018012. We would like to thank to Ing. Jakub Drimaj and Bc. Jan Balek 
for their kind help with the soil sampling in field and INÉS Kunštát, s.r.o. for providing the experimental 
sites. 
 
Souhrn 
Tento výzkum přináší nový přístup k výpočtu C-faktoru v lesním prostředí. V této fázi studie jsme se 
pokusili implementovat nejdůležitější proměnné ovlivňující ochrannou funkci lesní vegetace do rovnice 
RUSLE. Spočítána byla potenciální ztráta půdy erozí a na základě výpočtu byly detekovány 
nejohroženější cesty a stezky ve smyslu nebezpečí pro návštěvníky lesa či lesníky. Výzkum bude 
pokračovat s cílem zdokonalení metodiky a zpřesnění výsledků. 
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Abstract 
Erosion processes and transport of chosen matters are studied systematically in a small agricultural 
catchment Němčický stream in the Czech Republic. The catchment (3 km2) is situated in a hilly area 
north from Brno and it borders with the Moravian Karst. Experimental profile in the stream enables 
continual gauging of outflows and precipitations. Furthermore, a regular monitoring of chosen matters 
(nitrogen, phosphorus and pesticides) in soils, sediments and surface water (in stream and reservoir) 
proceeds here. Ntot and likewise Ptotl concentration in the bottom sediment appears to be nearly twice 
higher than in soils. Concerning pesticide load in soils, the highest concentrations were found out for 
glyphosate (0.33 mg/kg) and AMPA (0.21 mg/kg). In bottom sediments, there was average 
concentration of metabolite AMPA (0.27 mg/kg) higher than of glyphosate (0.15 mg/kg). The most 
significant pesticide matters in surface water were dimethachlor ESA (0.59 µg/l), metolachlor ESA 
(0.54 µg/l) and AMPA (0.32 µg/l). Because Němčický stream flows in the Punkva river, it affects water 
quality in the protected and for recreation used area Moravian Karst. 
 
Key words: Erosion, surface water, nutrients, pesticides 
 
Introduction 
Protected area Moravian Karst belongs among the most valuable natural areas not only in state but 
also in European scale. It has special geomorphic, geologic and climatic characteristics that created 
suitable conditions for life of many rare and protected organism. Moravian Karst, its caves, forests and 
nature beauties are yearly admired by many native and foreign tourists. So its recreation potential and 
protective requests has to be balanced attentively. 
River Punkva could be called a spine of the Moravian Karst. In local calcites, it modeled magnificent 
valleys, underground corridors and halls decorated with stalactites. Water quality of the river is 
influenced by municipalities and farming in its catchment. The article is focused at observation of 
chosen nutrients and pollutants in one of the Punkva tributaries – Němčický stream. 
 
Material and methods 
The experimental catchment of Němčický stream is situated on the north border of the Moravian Karst, 
north from Brno (Fig. 1). Relief is shaped by gently rugged, long, soft slopes of the Drahanská 
highlands. The average elevation is 606 m a.s.l. Climatic conditions are slightly warm, slightly wet, 
characterized by the annual average rainfall total 652 mm and the average air temperature 6°C. 
The geological base is predominantly formed by culm greywacke. Smaller part of the studied area lays 
on acid rocks from the granite group. Cambisols, Stagno-gleyic Luvisols and Planosols have evolved 
on this ground. The soles of stream valleys are covered with Eutric Gleysols on deposited sediments. 
Soils are sandy - loamy and loamy. 
There is one small village in the catchment, only with rain canalization and house tanks for sewage 
waters. The area is intensively agriculturally explored. Catchment area (from the dam of retention 
reservoir) is 347 ha. Arable land takes 172 ha, perennial grassland 21 ha, forest covers 117 ha. 
Cereals and rape predominant in cropping pattern, further maize and fodder crops are grown. 
Ploughed soils are degraded by erosion locally, average slope of the area is 4.2°. According to the 
farming subject, following matters were dosed here in the 2019: N = 168 kg/ha, P = 0.8 kg/ha; from 
pesticides mesotrione, chlormequat-chloride, glyphosate, pinolen, thiophanate-methyl, pendimethalyn, 
chloroxuron, azoxystrobin, diflufenican and thiacloprid were dosed. Nutrients and other matters can be 
potentially transported to the water bodies with surface erosion outflow or with underflow through soil 
profile.  
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Fig. 1: Experimental catchment Němčický stream 

 
Experimental profile (N2) in the Němčický stream enables continual gauging of outflows and 
precipitations. During extreme rainfall – outflow situations, water samples are taken through the 
automatic samplers, embedded in the banks. Furthermore, a regular monitoring of chosen matters 
(nitrogen, phosphorus and pesticides) in soils, sediments and surface water (in stream and reservoir) 
proceeds here. 
In the 2019, 18 samples of soil, 6 samples of sediment and 47 samples of surface water were here 
taken and analyzed (Sáňka et al., 2019). Total nitrogen concentrations were assessed according to 
Kjeldahl and by spectrometry. Atomic emission spectrometry with inductively coupled plasma (ICP-
OES) was used as a measuring method for phosphorus (leach = aqua regia). About 300 different 
pesticides were analyzed in the catchment samples. Pesticides were analyzed by multi-residue 
UHPLC-MS/MS method: UPLC I-class, XEVO TQ-S, LC column Acquity C18 (100 x 2.1 particles 1.7 
µm). Due to a sensitivity of applied method, only direct injection was sufficient for analyses of 
pesticides in the water samples. QuEChERS (Quick Easy Cheap Effective Rugged and Safe) 
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extraction procedure was applied for sediment analyses. More laborious sample preparation was used 
for analysis of glyphosate and AMPA in both tested matrices, when SPE purification of sample 
extracts and FMOC derivation of both compounds had to be applied.  
 
Results and discussion 
For monitoring of nutrients and pollutants in soils, two blocks of arable land sloping down to the stream 
were chosen (Sáňka et al., 2019). Soil samples (Fig. 1) were taken from top, middle and foot part of 
the slope four times in the year. Further samples of sediments from the bottom of stream (loc. N2 in 
Fig. 1) and reservoir (N1) were taken. A light tendency of accumulation of chosen nutrients in foot part 
of slope was found out (Fig. 2). Ntot and likewise Ptotl concentration in the bottom sediment appears to 
be nearly twice higher than in soils. It could be explained by the municipality influence. 25 pesticide 
compounds or their metabolites were detected in soils and only 10 in sediments. Average 
concentrations in soils were discovered for glyphosate 0.33 mg/kg and AMPA 0.21 mg/kg (Fig. 3). In 
bottom sediments, there was average concentration of metabolite AMPA (0.27 mg/kg) higher than of 
glyphosate (0.15 mg/kg). 
 

 
Fig. 2: Average concentrations of N and P (g/kg) in soils (from different positions on slope) and bottom 

sediments 
 

 
Fig. 3: Average concentrations of glyphosate and AMPA (mg/kg) in soils (from different positions on 

slope) and bottom sediments 
 
 
Samples of surface water were taken from 5 points (Fig. 1) monthly and during extreme outflow 
situations (Sáňka et al., 2019). For this article we chose results of analyses from experimental profile 
(N2) and reservoir (N1), i.e. locations connected with monitoring of soils and sediments. Fig. 4 
documents that transport of Ptot is significantly higher during extreme outflows (Q ≥ 30 l/s) in 
consequence of erosion processes. Contrariwise concentrations of Ntot are diluted with strong 
outflows. These findings are confirmed e.g by Krasa et al. (2019) and Huebsch et al. (2014).  
From 13 detected pesticide metabolites in surface water samples, AMPA, dimethachlor ESA and 
metolachlor ESA reached the highest concentrations. No glyphosate was detected. Differences of 
their concentrations in month monitoring and in extreme events are apparent from Fig. 5. Zajíček et al. 
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(2018) confirm our finding that mother pesticide compounds occur in more rate usually in soils and 
their metabolites in waters. 

 
Fig. 4: Average concentrations of N and P (mg/l) in surface water 

 

 
Fig. 5: Average concentrations of chosen pesticides (µg/l) in surface water 

 
Conclusion 
Protected area Moravian Karst is smaller than the whole Punkva river catchment. So the river water 
quality is affected by human activity outside of the protected area, namely in catchments of its 
tributaries (Modrá et al., 2018). In case of common outflows, tributary Němčický stream brings namely 
nitrogen (in various forms) and chloracetanilide pesticide metabolites (e.g. dimethachlor ESA and 
metolachlor ESA). Phosphorus and AMPA (= metabolite of glyphosate) are transported intensively 
during extreme rainfall – outflow events, several times in a year. 
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Souhrn 
V malém zemědělském povodí Němčického potoka probíhá systematický výzkum erozních procesů a 
transport vybraných látek. Povodí (3 km2) leží severně v kopcovité oblasti od Brna a hraničí s 
Moravským krasem. Experimentální profil na toku umožňuje kontinuální měření průtoků a srážek. 
Během extrémních odtoků se odebírají vzorky vody automatickým, vzorkovačem. Navíc v povodí 
probíhá pravidelný monitoring vybraných látek (dusíku, fosforu a pesticidů) v půdách, sedimentech a 
povrchových vodách (v toku a retenční nádrži uzavírající experimentální povodí). Průměrné obsahy 
Ncelk a Pcelk v sedimentech se ukázaly být zhruba dvojnásobné ve srovnání s půdou. Co se týká 
pesticidů v půdách, nejvyšší průměrná koncentrace byla zjištěna u glyfosátu (0,33 mg/kg) a jeho 
metabolitu AMPA (0,21 mg/kg). V dnových sedimentech byla průměrná koncentrace AMPA (0,27 
mg/kg) vyšší než glyfosátu (0,15 mg/kg). Nejvýraznějšími látkami co do koncentrace ve vodách byly 
dimethachlor ESA (0,59 µg/l), metolachlor ESA (0,54 µg/l) a AMPA (0,32 µg/l). 
Chráněná krajinná oblast Moravský kras je vymezena menší než celé povodí řeky Punkvy. Jakost 
vody v ní je tedy negativně ovlivňována lidskou činností i mimo chráněnou oblast, zejména v povodích 
přítoků (Modrá et al., 2018). Při běžných průtocích nese přítok Němčický potok zejména dusík (v jeho 
různých formách) a metabolity chloracetanilidových pesticidů (např. dimethachlor ESA a metolachlor 
ESA). Fosfor a AMPA (= metabolit glyfosátu) jsou v největší míře transportovány během extrémních 
srážko-odtokových událostí, ke kterým zde dochází několikrát v roce. 
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Abstract 
Spa sites are sensitive areas with a specific regime where different needs of target groups of public 
space users may collide. These are also very often attractive tourist sites. The sustainable 
development of these zones therefore requires the search for approaches that will allow to harmonize 
the expected requirements of spa guests, ordinary residents of the city and also one-time visitors. In 
the transport sector the basic coordination document should be Sustainable mobility plan. 
Furthermore, the possibilities of introducing modern approaches to urban mobility solutions are 
discussed, with particular regard to transport-organisational measures and the issue of traffic calming. 
We point-out the specifics of spa areas in the implementation of these measures, including the 
benefits for minimising negative environmental impacts. On the other hand, there are implementation 
barriers that may arise. The paper is complemented by a study of the feasibility of implementing low-
emission zones in spa towns of the Czech Republic. 
 
Key words: Spa industry, sustainable mobility, shared public space, low-emission zones 
 
Introduction 
The spa industry is an important component of tourism and regional development as well as an 
integral part of the health care system. The concentration of treatment and recreation activities in spa 
zones is an urban challenge, as these are sensitive areas with specific needs. There are several 
target groups with various mobility needs, form, arrangement and regime of public space use. 
A key group of users are spa guests, for whom long-term stays (three or four weeks) are typical and 
whose expectations are primarily related to treatment and relaxation, while short-term visitors prefer 
cognitive, cultural, and religious impressions obtained through various forms of tourism (Szromek et 
Wybrańczyk, 2019). Another group is made up of local business, especially in the field of tourism 
services, which are focused to ensure the supply and to have good accessibility. The last group is 
generally made up of local people, whose interest is daily mobility or short-term recreation activities. 
The revitalization of public spaces in spa zones is a possible flagship for improving of attractiveness of 
these towns (Wojcikowski, 2019). In the context of regional development, it is also necessary to 
mention the issue of the decline of permanent population in some spa towns, especially in peripheral 
areas (Binek at al., 2015). In particular, smaller spas are often located near or within natural areas, 
which increases the recreational potential of such a landscape and strengthens its cultural ecosystem 
services (Vrbičanová et al., 2020). 
 
General approach 
Each spa area has a different size and different spatial arrangement, whether in relation to the 
configuration of the main roads, the urban organization of the city, or from the viewpoint of its 
functional structure. It is clear from this that each case must be approached individually. It is also true 
that one transport measure usually does not solve all the problems, especially for larger territories, so 
mobility needs to be addressed comprehensively – in an appropriate form, e.g. Sustainable Urban 
Mobility Plan (SUMP) (Wefering et al. 2014). From the point of view of road transport, the essential 
measure is to expel all transit traffic out of town by means of a bypass, and subsequently some kind of 
access restrictions may be applied, if we promote alternatives at the same time. 
In the spa zone itself, it is desirable to exclude as much transport as possible. The basis is a zonal 
adjustment of the speed limit, it is also possible to strictly restrict the access of all or only certain types 
of vehicles. Another type of strategy is to park vehicles outside or on the outskirts of the zone – 
especially in the case of long-term spa guests and tourist visitors. In any case, it is necessary to create 
conditions for the mobility of persons in the spa area – so we have to solve the "last mile" problem. 
Modern times bring new alternatives, often built on the basis of a shared economy (McKenzie, 2020), 
to face this challenge. 
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Mobility as a service 
The "last mile" problem can be handled by linkage of the public transport system with different forms of 
personal mobility using modern technologies into Mobility as a Service (MaaS) package. This should 
become an integral part of the spa stay package. It can also focus on the inclusion of guests with 
specific needs (e.g. people with disabilities). The aim should be to achieve freedom of movement of all 
users but without the use of their own car. If the spa location is well-accessible by long-distance 
transport, especially by rail, spa guests do not have to use the car even to travel to the place of stay 
and deal with parking. 
The mobility package should cover these services under attractive conditions: 

• public transport throughout the city and its surroundings – in particular, an integrated public 
transport system providing area service; 

• service by public transport in the spa area – minibus service at frequent intervals (max. 10 
min.) with low speed (up to 20 km/h);, there is possibility of autonomous minibuses 
deployment in the near future, e.g. already operating in the Bavarian spa of Bad Birnbach (Fig. 
1);  

• carsharing - e.g. for tourist/shopping trips outside the city; 
• on-demand ride services; 
• individual shared micromobility – e-bikes, scooters. 

 

 
Fig. 1: Autonomous minibus Easymile EZ10 in Bad Birnbach, Germany (Photo: Deutsche Bahn) 

 
Shared space 
In addition to the relaxation and park areas, there are also busy areas consisting of a mixture of urban 
functions (restaurants and cafes, guesthouses, shops, etc.), popular by visitors and full of staff. But it 
is not possible to exclude the all movement of vehicles due to deliveries. These can be solved by 
building shared spaces. It is a concept for transport-urban design of exposed public spaces, where its 
appropriate spatial arrangement achieves a voluntary change in the behaviour of all traffic participants 
so that all modes of transport are equal. Strict distribution of road space for cars and pavement, each 
with formalised traffic rules, is suppressed in favour of mutual consideration and communication (e.g. 
eye contact) between individual traffic participants. The Austrian guidelines (FSV, 2016) consider 
shared spaces to be unproblematic to an intensity of about 10,000 vehicles/24 h and 500 crossing 
pedestrians per 100 m of zone length/24 h. 
The basic principle is the abolition of horizontal and vertical road markings and the suppression of 
height differences between traffic areas in order to emphasize street sharing by all traffic users (Fig. 
2a,b). However, in this uniform height adjustment, there is need of some separation, e.g. using surface 
tints or columns, to simplify the navigation of users with special needs, as orientation in an unfamiliar 
shared space area is more complicated for visually impaired persons than in an unfamiliar, 
conventionally designed one (Havik et al., 2015). 
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Fig. 2a,b: Shared space in Luftkurort Kufstein, Austria (Photo: P.Skládaný) 

 
Urban Access Regulations 
Regulation includes a diverse range of options, ranging from total ban of all vehicles, or by vehicle 
type (eg lorry), weight (eg over 3.5 t), purpose of trip (eg delivery), environmental aspect (eg EURO 4 
or better vehicles) or by driver (eg only residents can access), eventually access is only allowed at 
certain times of the day. Another way is charging for access to road space. 
 
Case study: Low-emission zones in Czech spa areas 
Low emission zones (LEZ) are geographically defined areas that restrict car access based on the level 
of their emissions. It is a measure to improve air quality in these areas. The Air protection law in 
September 2009 introduced the draft, that would allow cities to set up low-emission zones but it was 
not until 2013 when a government regulation approved conditions for setting them up. An analysis of 
their application (Špička et al., 2013) was carried out on a set of spa towns in the Czech Republic. 
Geographical analysis was focused on spatial conditions for the implementation of LEZ, especially the 
existence of adequate bypass routes, and the morphological structure of the settlement. In addition, a 
questionnaire survey was conducted among the representatives of spa resorts, in which their attitudes 
to the establishment of LEZ were investigated. 
Based on the geographical analysis, the spa places could be divided into: 
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(a) spas where LEZ can be introduced, due to existing bypass: Františkovy Lázně, Jeseník, Karlovy 
Vary, Lázně Libverda, Mariánské Lázně, Nový Darkov, Klimkovice, Poděbrady, Teplice nad Bečvou, 
Teplice v Čechách, Velichovky; 
b) spas where LEZ can be introduced after the completion of the planned bypass: Bludov, Lázně 
Bělohrad, Lázně Bohdaneč, Slatinice; 
c) other spas where it is not possible to introduce LEZ because of non-existent bypass or the 
introduction is unnecessary due to the low traffic intensity. 
Thirty municipalities with the status of a spa site were questioned in the survey of municipalities' 
attitudes towards the introduction of LEZ as a tool to improve air quality. The return on questionnaires 
was 36.7% (11 replies), of which an active interest in LEZ was found in only one spa place – 
Klimkovice. Other 10 participating municipalities did not consider the introduction of LEZ as a priority. 
The most common reason for refusal is the absence of a bypass route (6x) and the low traffic load 
(2x), existence or preference of another transport measure (1x), so far they have not dealt with the 
issue of LEZ (1x). Still, 100% of the representatives of these municipalities said they would consider a 
possible reconsidering of the decision. However, they are most often lacking infrastructure measures 
such as bypass construction (4x), information on the impact of the introduction of LEZ (4x), 
methodological instructions (3x), information on air quality (2x) etc. 
 
Discussion  
The SUMP should form the basis for a comprehensive mobility solution from the perspective of 
sustainable development. However, the measures proposed therein can only be successfully 
implemented if there will be agreement and understanding between the city management, the 
providers of mobility services, general public and, in the case of spa places, also spa service 
providers. For this reason, a participatory approach should already be applied during the preparation 
and subsequent implementation of SUMP. Another frequently discussed issue is the financing of 
measures. The money raised in the transport toll (revenue from parking charges, entrance to the spa 
zone, fines to drivers, etc.) must not be lost in the city's budget, but should be used again in the 
transport system e.g. in the form of the Mobility Development Fund. 
The measures presented in this paper are only a choice of options where, in the opinion of the 
authors, the problem of solving sustainable transport in spa zones could be pursued in the future. 
Definitely, it is not a full list of possible solutions. The MaaS represents the highest degree of 
complexity of mobility solutions using modern technologies. However, it should be stressed that a 
purely commercial approach cannot be applied in the implementation, which can be demotivating for 
some users, as quality services will only be available to those who pay the most. When introducing 
elements of shared micromobility, it is necessary to mention the risk of inappropriate parking of 
vehicles (bikes, scooters), which can be an obstacle to other users of public spaces. 
The proposed new design of public spaces is usually highly appreciated by all interest groups and 
considered attractive. The expertise from the already realized sites confirmed that the number of 
accidents decreased significantly, even no accidents with injuries were recorded. In contrast to 
accident statistics, is the perception of safety by the traffic participants eg in Dutch study by Methorst 
(2007) respondents did not consider the new design to be safe and demanded the space for cyclists to 
be clearly separated from the vehicles. 
The implementation of LEZ was hot topic in the period around 2013, when the methodological 
instruction was published and the survey presented was carried out. Unlike Germany or France, it has 
not yet been introduced in any municipality in the Czech Republic, nor is anywhere in the advanced 
stage of preparation. Cities have chosen other ways of reducing the negative effects of transport on 
the health and environment. 
 
Conclusion 
Spas represent a specific urban area, which needs to be approached very sensitively. The measures 
must respect the uniqueness of each place - what works well in one town may not be the solution 
elsewhere. The basic prerequisite for solving traffic problems is to expel the unnecessary transport 
from the settlement by a bypass. However, usually a single measure is not a solution and 
comprehensive approach is needed using the Mobility Plan. 
When spa guests and tourist visitors do not come to the city in their own car is the best situation from 
the viewpoint of sustainable transport. However, this implies excellent accessibility by long-distance 
transport as well as the offer of alternative forms of mobility within the city and the spa zone. A real 
challenge for future years is the application of modern technologies, incl. autonomous vehicles, 
interconnection of individual mobility services and creative approach to the urban space to foster the 
balanced development of all means of transport. 
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Souhrn 
Lázeňská území představují citlivé oblasti se specifickým režimem, v nichž se střetávají odlišné 
potřeby cílových skupin uživatelů veřejného prostoru. Často jde také o turisticky velmi atraktivní 
lokality. Udržitelný rozvoj těchto zón proto vyžaduje hledání takových přístupů, jež umožní 
harmonizovat očekávané požadavky lázeňských hostů, běžných obyvatel města i jednorázových 
návštěvníků. Z hlediska dopravy by měl být základním koordinačním dokumentem SUMP. Dále jsou 
diskutovány možnosti zavádění moderních přístupů k řešení městské mobility se zvláštním zřetelem 
na dopravně-organizační opatření a problematiku zklidňování dopravy. Zdůrazňujeme specifika 
lázeňských území při zavádění těchto opatření, včetně přínosů pro minimalizaci negativních vlivů na 
životní prostředí. Proti tomu stojí na druhé straně implementační překážky, jež se mohou vyskytnout. 
Příspěvek je doplněn o studii proveditelnosti implementace nízkoemisních zón v lázeňských městech. 
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Abstract  
Urban areas are typical with a variety of heterogeneous environments as well as a wide range of 
habitats that have a great impact on animal species diversity. Urban architecture greatly enables the 
mass distribution of some animals. We evaluated the distribution of representative spiders (as the 
appropriate bioindicators) on city site conditions. High anthropic influence and disturbance of the 
environment (landscaping and recreation arrangements in parks, tree cutting, grass and shrub 
trimming, or mowing grass) is mainly in the center of the city. Human offered appropriate living 
conditions for animals that closely connected with him - a huge occurrence of spiders: Allagelena 
gracilens - on shrubs, Lycosa singoriensis - in mowed vegetation, Brigittea civica - on the walls of 
buildings and human settlements, Larinoides ixobolus – on the walls and bridges. In contrast to a 
great activity of man, there is a passive or ignorant attitude towards the environment – ruderalization, 
which is very suitable for the mass occurrence of potentially dangerous spider Cheiracanthium 
punctorium in suburban zones of cities. Despite progress in urban ecology, we cannot sufficiently 
predict how the expansion of some animals can affect on urban ecosystems, biodiversity, or human 
health. 
 
Key words: Urban ecosystems, animals, recreational place, expansion, human activity 
 
Introduction 
The 21st century will be the century of urbanization. By the year 2030 more than 60 percent of the 
estimated world population will live in urban settlements (Endlicher et al. 2007). Urbanized areas cover 
between approximately one and six percent of Earth’s surface, yet they have extraordinarily large 
ecological ‘footprints’ and complex, powerful, and often indirect effects on ecosystems (Rees & 
Wackernagel 1994). In recent centuries man has become a driving force affecting nature and the 
landscape. Urbanization and its related processes have a major impact on biodiversity. As the habitats 
of the original land disappear, new habitats are created, open to those species of organisms that are 
able to exploit them. The resulting urban and recreational environment is characterized by its 
heterogeneity; provides a wide range of habitats, ranging from suburban habitats, through parks, 
gardens and ruderal areas to built-up areas.  
The heterogeneity of the environment, representing free ecological niches, is often rapidly populated 
by unique animal communities. Spiders (Araneae) are a very successful group in urban conditions. 
Spiders are species with a specific habitat preference and thus also a link to the management of areas 
in cities, parks and recreational areas (Purgat 2018). Urban land use significantly affects biodiversity 
patterns. Until the 1960s cities were perceived as ‘biological deserts’, whereas they are currently 
considered as ‘hotspots’ of botanic and animal diversity. Species respond quite differently to 
urbanization, with a decline in native species and an increase in introduced species as a general trend 
(Kowarik 1990). It indicates that at least some non-native species may spread with human activity 
(being introduced), are able to build up new populations (establish) and then potentially have an 
impact on other species (becoming invasive). While we do not know what the impact of these ‘new’ 
species really is, we should at least know, which species are here (Hänggi & Straub 2016; Nentwig et 
al. 2020). 
The aim of this study was to evaluate the impact of the urbanization patterns of a human changed and 
managed areas on spiders, their impact on the spreading in human habitats, and their potential threat 
to human health.   
 
Material and methods 
Area description 
Research of araneofauna of the urbanized environment was carried out in several towns and villages 
of western Slovakia, in the Danube Lowland. Model areas are among the hottest and driest areas in 
Slovakia (Mazúr & Lukniš 1980; Takáč 2001). 
Sampling 
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To analyze the spread of spiders, we have selected species, significant from several points of view. 
They were: i. species capable of endangering humans - L. singoriensis and Ch. punctorium; ii. species 
that affect man-made environments - B. civica, L. ixobolus; iii. species spread to vegetation in 
recreational zones - A. gracilens and L. singoriensis. 
In the research (Table 1), the presence of species was detected in different types of habitats with 
different degrees of anthropic use in urban and rural areas, in the city centre and on the outskirts 
(buildings, subways, waterways and canals, roads, sidewalks, parks and gardens, lawns mowed and 
non-mowed, ruderals, recreational and leisure zones). Research areas (size 5 m2) were established at 
sites with a positive occurrence, where we monitored the selected species at monthly intervals. We 
chose the individual capture of individuals. 
 
Tab. 1: Study sites in the urban environment west part of Slovakia. 
 Bratislava  Nitra Trnava Levice Zlaté 

Moravce 
Šaľa  
Tešedíkovo  
Trnovec nad Váhom 
Kráľová nad Váhom 

B. civica 5 districts 
(5 zones in 
each district) 

9 sites  
(3 zones) 

  10 sites 
(3 zones) 

 

L. ixobolus  9 sites  
(3 zones) 

  10 sites 
(3 zones) 

 

Ch. punctorium  line 
tracking 

   line tracking 

L. singoriensis  2 sites 2 sites 2 sites   
A. gracilis  line 

tracking 
 line 

tracking 
  

 
We determined the material under a binocular stereomicroscope. The nomenclature and taxonomic 
classification of species followed the World Spider Catalog (2020). 
 
Results 
Humans offer space and suitable living conditions for spiders, originally living only in natural and semi-
natural habitats, but in recent years have been massively occurring directly in its vicinity.  
Cheiracanthium punctorium (fig. 1) is a defensive species of spider which, in defending its offspring, 
can cause a bitter intoxication in humans. Its occurrence was monitored in the model area of towns 
and villages (Table 1) in the lines, totalling almost 500 km. In the monitored sections, we found 34 
potential localities of occurrence, at nine the occurrence was confirmed (ie for every 50 km). They 
occurred in more or less ruderal habitats at a water source with a low degree of anthropic disturbance. 
The occurrence was positive in habitats where no, respectively rare, vegetation management by 
mowing. The preference of Calamagrostis epigejos has been found in terms of plant species 
preference for cocoon formation in grass birch. Within the zoning, the occurrence of the species was 
confirmed in the peripheral and suburban zones of towns and in the urban areas of municipalities. On 
the contrary, in the city centres, directly in villages as well as in gardening settlements and holiday 
parks, the species did not occur. The spider was absent in fragmented areas and in urban and rural 
plantings of ornamental and manicured grasses. 

  
Fig. 1: Male Cheiracanthium punctorium on the hand of the first author of the publication (left) and 

habitat (right). 
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Other habitats of spider research were man-made shrubs, lawns, ornamental parks, and recreational 
areas. 
In the funnel weaver spider Allagelena gracilens we found a link to ornamental treated shrub 
vegetation, specifically to cultivated shrubs with compact crown shape, or regularly cut shrubs. The 
presence of the species was confirmed on the following genera of the bush species: Chamaecyparis, 
Berberis, Hedera, Hibiscus, Juniperus, Ligustrum, Lonicera, Taxus, and Thuja. We have confirmed on 
average four cobwebs per 1m2 of wood. 
The largest Central European spider Lycosa singoriensis (fig. 2) originally inhabited xerothermic 
places with low vegetation cover near the waters. In the model area, it was recorded at three sites 
(Table 1), characterized by the same parameters, namely the proximity of buildings (shopping 
centres), agricultural land and regularly mowed and glazed vegetation. His presence was found in 
Levice town (shopping centre) - 1 active burrow with a juvenile individual; in Trnava town (logistics 
centre, fig. 2) - 50 active burrows (18 adults and 32 juveniles); in Nitra town (newly created turf in 
production complex) - mass occurrence. We did not find it on the grasslands of housing estates at 
children's playgrounds, recreational parks or golf courses. 

  
Fig. 2: The wolf spider Lycosa singoriensis (left) on the classic habitat (right). 

 
A significant group of spiders are species that originally occurred in nature in the crevices of sun-
exposed rocks. The thermal island town and buildings provide adequate conditions for the expansion 
of such species. These include the spider Brigittea civica and Larinioides ixobolus. 
We found that the occurrence of Brigittea civica in the city is limited by environmental factors (colour of 
the plaster, surface texture, exposure and orientation to the cardinal points, presence of light source 
and the location of buildings within the city). Balanced populations of this species were found on the 
southern walls of the buildings. The most occupied areas were up to 38 cobwebs per 1 m2, of which 
only 3 were active. The highest numbers were found in the centre of city, in the underpasses, and in 
the football stadium building. With the size of the town (Zlaté Moravce-Nitra-Bratislava) the abundance 
of B. civica on the walls was significantly higher (Purgat & Ondrejková 2019). 
Larinioides ixobolus was the second-largest spider on the walls. He preferred habitats with the highest 
abundance of B. civica (subway, football stadium building), characterized by specific conditions - 
artificial lighting, proximity to water, weather protection and a rich trophic offer. The highest frequency 
was recorded in the autumn months. Both species are largely involved in disturbing the aesthetics of 
buildings, creating cobwebs on walls, light sources, passages, and underpasses. Thus they depreciate 
the quality not only of modern buildings (including glass surfaces) but also of historically valuable and 
sacrally significant buildings. 
 
Discussion 
The study of five species of spiders in the urban environment of towns and villages in western 
Slovakia brought interesting results, closely related to landscaping, gardening, park, and recreation. 
We found a high abundance of A. gracilens on treated shrubs of ornamental urban and park green, 
which inhabits due to the preference of higher vegetation (Kůrka et al. 2015). Despite data to date 
(Nentwig et al. 2020), we classify it as an invading species with a tendency to synanthropy. Our 
research confirms that the restoration and recreation areas of the city create suitable habitats for the 
expansion of this species into the urban environment. 
The wolf spider L. singoriensis is a spider bound to the steppe illuminated habitats with a clay soil 
substrate (Macik 2011). We have recorded this species in industrial zones and logistics centres, on 
regularly mowed lawns, where it finds suitable habitats. We assume that apart from shopping centres 
and industrial complexes, L. singoriensis can also inhabit other habitats - eg. city parks, golf courses, 
recreational areas. 
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In B. civica we found a link to the microhabitats of the walls of buildings. In accordance with literature 
data (Samu et al. 2004), we confirmed the preference of the southern walls. We have shown that B. 
civica looks for the specific surface properties of buildings - the thicker plaster structure, the light 
colour of the plaster and the appearance of microhabitats protected from the rain. These results 
correlate with those of other authors (Samu et al. 2004; Holienková 2015; Hängi & Straub 2016; 
Purgat 2018; Purgat & Ondrejková 2019). In terms of the occurrence of this species, a significant 
finding is the high frequency of individuals in the city centre, which is reflected in the appearance of 
buildings (contamination with cobwebs). We have found its mass occurrence in buildings with higher 
traffic rates of man (football stadium building) and in places with higher airflow (aeronautical species - 
the impact of road and rail transport). 
The orb-weaver spider L. ixobolus is known for its presence on the walls of buildings (Nentwig et al. 
2020). In our research, we confirmed its occurrence only in places with the highest concentration of 
the spider B. civica. Thus, we assume that L. ixobolus, as a species with a similar hunting strategy 
(web), is dependent on the same conditions of building microhabitats as B. civica. In the future, it will 
be interesting to study the competitive interactions between these two species from an ethological and 
trophic point of view. 
The yellow sac spider Ch. punctorium was recorded in the model area only in the suburban and 
peripheral zone of towns and villages. We assume that this is related to the preference of larger 
grasslands of Calamagrostis grass, which are crucial for its occurrence and reproduction (cocoon 
formation). Ornamental grasses in urban plantings do not occupy this species, which together with 
vegetation treatment (mowing) does not allow its occurrence in the central urban zone and park green. 
Given the ongoing trend of ruderalization in the current period (Svojanovská et al. 2012), we assume 
that the number of localities with the occurrence of this species will increase in peripheral zones of 
cities. This can result in more frequent interaction with people who use these places for leisure 
activities and recreation. 
Spiders often induce phobia in humans and two of the monitored species (Ch. punctorium and L. 
singoriensis) can cause local intoxications after a bite and thus pose a certain health risk. 
 
Conclusion 
The city is an ecosystem with a wide variety of heterogenic habitats and is a living space for many 
animal species with different environmental requirements. Individual species of spiders inhabit 
different ecological niches, so they do not compete with each other. Some species have adapted to 
occupy habitats with high anthropic influence: Lycosa singoriensis - mowed lawns, Allagelena 
gracilens - modified shrubs, Brigittea civica and Larinioides ixobolus - walls of buildings. On the 
contrary, the progressive ruderalization of the peripheral parts of the towns and the low anthropic 
influence create suitable habitats for Cheiracanthium punctorium. We have confirmed that the spider 
species studied are expanding and have specific demands on the urban environment. Their presence, 
resp. absence, in a certain environment signals changes in the habitat status of urban and recreational 
ecosystems. 
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Souhrn 
Území měst jsou typická heterogenitou svého prostředí a širokou škálou stanovišť, které mají 
významný dopad na diverzitu živočišných druhů. Městská architektura umožňuje masové rozšíření 
některých živočichů. Zhodnotili jsme distribuci reprezentatitvních druhů pavouků (jako vhodných 
bioindikátorů) v městském prostředí. Velký antropický vliv a disturbance prostředí (krajinářské a 
rekreační úpravy parků, kácení stromů, sečení trávy, ořezávání keřů) především v centru města. Lidé 
nabízejí vhodné podmínky k životu živočichům, kteří jsou s nimi ve spojení – obrovský výskyt 
pavouků: Allagelena gracilens  – na keřích, Lycosa singoriensis – v sečených trávnících, Brigittea 
civica – na zdech budov, kde lidé žijí, Larinoides ixobolus – na zdech a mostech. V kontrastu s 
výraznou lidskou aktivitou se vyskytuje ruderalizované prostředí, které je velkmi vhodné pro masový 
výskyt potenciálně nebezpečných pavouků Cheiracanthium punctorium v suburbánních zónách měst. 
Navzdory pokroku v urbánní ekologii stale nejsme schopni dostatečně předpovědět, jak může 
expanze některých živočichů ovlivnit městské ekosystémy, biodiverzitu či lidské zdraví.  
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Abstract  
Today, spa tourism has become one of the major forms of tourism internationally, generating at the 
level of local systems an increase in functional complexity. The study analyzes the tourism turnover of 
the 32 spa resorts from Romania, which are in accordance with Government Decision 926 of 2016 
regarding the granting of the status of spa and balneoclimatic resort for some localities and areas that 
have natural treatment factors. For these resorts, an economic database was created containing at the 
level of territorial administrative unit and at the level of 4-digit NACE code (Classification of National 
Economy Activities), the economic indicator relevant to the study, the turnover from tourism sector, for 
a period of 19 years, 2000-2018. The data were used to create evolution charts and cartographic 
representations for this indicator The results obtained from the analysis show the overall picture of 
tourism in these territorial systems with spa resources and the contribution of this economic sector 
from the financial perspective. 

Key words: SPA resources, tourism, local economy, income 
 
Introduction 
The tourism sector has experienced extraordinary growth in recent decades and has become one of 
the most significant tools for sustainable economic growth in most countries (Benedetto et al., 2016).  
Not only does it make a significant contribution to GDP, it also plays an important role in providing 
employment opportunities, reducing poverty, creating additional demand for goods and services, 
increasing the distribution of income and providing additional tax revenues (Taizeng et al., 2019). 
Studies show that the tourism sector has the highest turnover worldwide (Kayaa et al., 2015). The 
turnover is one of the most important economic indicators used in quantifying the economic 
performance of a company, situation also encountered in the case of tourist activities. Its size order 
can provide us with indices regarding the efficiency of the tourism sector, which is all the more 
important in the case of tourist resorts because it gives us a measure of the profitability of this activity. 
Spas have a long tradition in Central and Eastern Europe  (Dimitrovski and Todorović 2015), where 
Spa tourism is a fundamental part of these economic systems with tourist functionality, based on the 
exploitation of specific resources (Drăghici et al., 2014, Drăghici et al., 2016, Peptenatu et al., 2015). 
In these systems, the spa tourism contributes to the development of other economic sectors, being 
very often the dominant economic activity that gives sustainability to the territorial system. The results 
obtained in the analysis performed on the turnover of the Spa resorts in Romania can give us an 
overview of how tourism influences the local economic system, and can contribute to the development 
of the analysis methodologies (Peptenatu et al., 2020, Gruia et al., 2019) a turismului în aceste 
sisteme cu resurse naturale. 
 
Material and methods 
The study analyzes the 32 Spa resorts from Romania that are in accordance with the Governmental 
Decision no. 926 from 2016, regarding granting the status of spa and balneoclimatic resort for some 
localities and areas that have natural treatment factors (Fig. 1). An economic database was created 
both at the level of territorial administrative unit and at the level of 4-digit NACE code (Classification of 
National Economy Activities), with an indicator relevant to the analysis, the tourism turnover for a 
period of 19 years, 2000-2018.The database for the turnover was represented in Romanian currency, 
Lei, where 1 Leu is equal to 3,88 € (euro), average course calculated for the period 2000–2018. 
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Fig. 1: Distribuția stațiunilor balneare din Romania 

 
Graphic representations have been made, for the evolution of the total turnover in tourism and its 
evolution by areas of activity, more precisely, four-digit NACE codes from the tourism sector (Tabel 1), 
as well as cartographic representations showing the distribution at the spa resort level of the share of 
the tourism turnover from total turnover. Cartographic representations were made using open-source 
QGis software. 
 
Tab. 1: Domains of activity in tourism (by 4-digit NACE codes) 
NACE code Areas of activity in tourism 

5510 Hotels and similar accommodation 
5520 Holiday and other short-stay accommodation 
5530 Camping grounds, recreational vehicle parks and trailer parks 
5590 Other accommodation 
7911 Travel agency activities 
7912 Tour operator activities 
7990 Other reservation service and related activities 
9102 Museums activities 
9103 Operation of historical sites and buildings and similar visitor attractions 

 
 
 
Results 
The trend of the evolution of the tourism in the Romanian Spa resorts is an ascending one (Fig. 2). 
From 2000, when the turnover was 144,722,513.9 Lei, until 2008 when it reaches the value of 
660,460,831 Lei, it increases by approximately 356.3%. There is a period of decline in the background 
of the global economic crisis, which causes the tourism turnover to decrease from 2008 to 2012 by 
approximately 127,699,693 Lei, representing a percentage of -19.3%. The areas most affected by the 
economic crisis were Hotels and similar accommodation (5510 NACE code) and Tour operator 
activities (7912 NACE code). Starting with 2013, the turnover has a continuous growth until the last 
analysis year, 2018. 
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Fig. 2: The evolution of the tourism turnover in the Romanian Spa resorts 

     (Data source: project UB 1365) 
 
Figure 3 shows the evolution of the indicator analyzed by activity areas (4-digit NACE codes from the 
tourism sector). The largest turnover in tourism, for these systems with spa resources is given by the 
domain Hotels and similar accommodation (5510–NACE code). It follows an upward trajectory, with 
fluctuations, the highest value of the turnover being registered in 2018 (873,839,569 Lei, which 
represented 78% of the total turnover from tourism), an increase of over 500% compared to the first 
year of the analysis. The code 5590–Other accommodation, has an upward evolution of turnover. 
From the first analysis year to 2018, it increased by 63,340,197 Lei, holding a share of about 6% of the 
total turnover in tourism. Another activity with significant values of the turnover is 7911–Travel agency 
activities, with 47,971,855 Lei in 2018. The lowest values of the turnover can be found in the domain 
9102–Museums activities. 
Figure 5 shows the distribution of the share of tourism turnover from the Romanian Spa resorts for the 
years 2000, 2004, 2008 and 2009 (the period of the global economic crisis), 2014 and 2018. In 2000, 
most of the systems with spa resources (19 resorts) were in the 0%-15% category and only 5 resorts 
had a share of tourism turnover between 40.1% and 90% (Băile Tușnad–the highest share–77%, Băile 
Herculane–the oldest spa resort on the territory of Romania, Călimănești–Căciulata, Băile Govora and 
Slănic Prahova). The year 2004 of the analysis, brings small changes in the distribution of tourism 
turnover. The number of resorts with the highest shares remained at 5, but Băile Govora (which drops 
to 38%), is replaced by Moneasa resort (43%). The number of low value resorts increases from 19 in 
2000 to 21. The period 2008-2009, brings decreases of the shares, only 4 resorts out of 32 hold their 
position and only 5, respectively 4 resorts have shares greater than 15%. The last 2 years analyzed, 
place the resorts Moneasa, Călimănești–Căciulata, Slănic Prahova and Băile Tușnad on the first 
places, with the highest tourism turnover.¨ 
 
Conclusion 
New elements were obtained regarding the structural analysis of the tourism turnover from the 
Romanian Spa resorts, where the methodology used leads to a better understanding of how the 
economic system works in these systems with tourist functionality (Grecu et al., 2019). The analysis 
shows an upward evolution of the tourism turnover, with a period of decline due to the global 
economic crisis, which led to decreases of over -13%. The maximum value of the turnover is reached 
in 2018, of 1,115,094,897 Lei (where 1 Leu was 4,65 €). The largest turnover from tourism came from 
the domain of Hotels and similar accommodation, which had over 77% of the total turnover in this 
economic sector during the analyzed period. From the distribution of the share of this indicator, it 
appears that the resorts with the highest tourism turnover during the whole period analyzed are Băile 
Tușnad, Călimănești–Căciulata, Slănic Prahova and Moneasa. For these resorts, tourism is the main 
source of income. Most resorts were in the 0%–15% category, which shows that their local economy 
does not have tourism as the main sector of activity. The results obtained can contribute to the 
development of the methodologies addressed to the analysis of the role that tourism has in the 
development of local economies (Drăghici et al., 2017, Pintilii et al., 2017). 
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Fig. 3: The evolution of the tourism turnover by 4-digit NACE codes (fields of activity) in the 
Romanian Spa resorts 

(Data source: project UB 1365) 
 

   

   
Fig. 4: Distribution of the share of tourism turnover from total 
turnover in the Romanian Spa resorts 

   (Data source: project UB 1365) 
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Souhrn 
Studie analyzuje ztrátu míry turismu v lázeňských rezortech Rumunska. Byla vytvořena grafická 
znázornění celkového vývoje ztráty míry turismu dle prostorů aktivit, mapy distribuce tohoto indikátoru 
v celkové ztrátě rezortů. Za pomoci databáze na úrovni administrativní jednotky a čtyřmístného NACE 
kódu po dobu 19 let. Grafy vývoje ukazují snižování turismu v oblasti, nejvíce v hotelích a  podobných 
druzích ubytování. Z  distribuce podílu ztráty míry turismu vyplývá, že rezorty s nejvyšší ztrátou byly 
Băile Tușnad, Călimănești-Căciulata, Slănic Prahova a Moneasa. V těchto je turismus hlavním 
zdrojem příjmů. Největší počet počet lázeňských rezortů vykázal ztrátu od 0 do 15 %, což znamená, 
že je pro ně turismus pouze doplňkovým zdrojem příjmů.  
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Abstract  
The tourism industry, one of the economic sectors with a positive dynamics in the last years, 
generates a large number of jobs through its multiplication capacity, contributing to the development of 
local economies, fact reflected in the improvement of the standard of living of the population. In the 
present study, we set out to realize a structural analysis of the number of employees in the tourism 
field, to highlight the human potential that can contribute to the growth of economic performance in the 
South-East Development Region, Romania. To reach our goal, a database was created with the 
number of tourism employees, at the four-digit NACE code level (Classification of National Economy 
Activities), for the period 2000-2018, with which, evolutionary and structurally graphic representations 
were made. The obtained results provide us information regarding the role of the number of 
employees in reducing the unemployment rate in the economic development and help us to identify 
the measures that can be taken to ensure sustainable development of the studied region. 
 
Key words: tourism industry, human potential,economic development, regional development 
 
Introduction 
Tourism, one of the most dynamic economic sectors, has an important contribution to creating jobs, 
reducing unemployment, increasing the quality of the workforce, increasing the quality of life and the 
standard of living (Cardenas-Garcia et. al, 2015; Máraková et. al, 2016; Brida et. al, 2017; Ren et. al, 
2019; Linares et. al, 2019). All this is reflected in the development of a tourism industry that, by its 
multiplier effect, has the potential to stimulate the growth of local economies, which have natural and 
anthropic resources, which can be exploited from a tourist point of view (Drăghici et. al, 2015; 
Vasanicova et. al, 2017; Aleksandrov and Fedorova, 2018; Yulianti et. al, 2018). The human resource 
in tourism, plays an important role from the quantitative point of view, but especially qualitative, 
because it can contribute to the improvement of the quality, to the increase of the productivity and to 
the diversification of the services (Zopiatis et. al, 2014). Thus, the workforce together with the other 
resources needed to carry out tourism activities (infrastructure, transport, etc.), must be well organized 
in order to ensure sustainable development of local economies (Pascariu and Țigănașu, 2014). Under 
these conditions, the development of efficient management strategies at the level of local economies 
becomes essential for the enhancement of the natural and anthropic resources available to them 
(Manea et al, 2013, Ginesu et al, 2016; Grecu et al, 2019). 
 
Material and methods 
In the present study, we set out to carry out a structural analysis of the number of employees in the 
tourism field in the South-East Development Region, Romania. This region has a variety of natural 
and anthropic resources, among which we mention the Black Sea coast, the Danube Delta Biosphere 
Reserve, the mountain and sub-mountain areas of Vrancea and Buzău counties, historical cultural 
heritage represented by Gothic, Roman, Greek and Byzantine fortresses and monasteries, all of which 
represent great potential for the development of local, regional and national economies (Fig. 1). In 
order to reach our purpose, we have created a database with the number of tourism employees, at the 
four-digit NACE code level, for the period 2000-2018, with the help of which graphical representations 
were made from an evolutionary point of view, as well as from a structural point of view. 
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Fig. 1: South-East Development Region, Romania and the main tourist attractions 

 
Results 
In the period 2000-2018, at the level of the administrative-territorial units in which tourist activities were 
carried out, within the studied region, the total number of registered employees ranged from 302,019 
employees, in 2000, to a maximum of 519,573 employees, which was reached in 2009 (Fig. 2).  
 

 
Fig. 2: Evolution of the total number of employees in the territorial administrative units with tourism in 

the South-East Development Region and the number of employees in tourism 
 (Data source: project UB 1365) 

 
This means an increase of approximately 72% of the total number of employees, during the pre-crisis 
period, an increase that has been achieved gradually, with short periods in which the number of 
employees has also decreased. After 2009, the total number of employees decreased by about 30%, 
varying between 369,846 employees, in 2011 and 332,535 employees, in 2018. 
  Also in Fig. 2, we can observe the variation of the share of tourism employees in the total number of 
employees. In the year 2000, tourism employees represented 2.3% of the total number of employees 
so that in the period 2002-2008, it decreased to values between 1.6% and 2%. The share of 
employees is inversely proportional to the total number of employees, except for 2004. The lowest 
share of the number of employees in the tourism field is registered in 2009, reaching 1.4%, after which 
it starts to gradually increase, up to 2.3%, in 2018. 
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Regarding the evolution of the number of employees in tourism (Fig. 3), the general trend is positive 
maximum value for the whole interval being reached in 2008 (8,381 employees). The economic crisis 
has a strong impact on the evolution of the number of employees, which fell sharply after 2008 to 2012 
(a decrease of about 22%), when their number starts to recover. Using the graphs in Fig. 4, an 
analysis of the structure of the employees was carried out, on a number of 10 NACE codes, 
corresponding to the tourism activities. Thus, the highest number of employees corresponds to the 
code CAEN 5510 - Hotels and similar accommodation, which registered, in 2004, 6969 employees 
(84%), in 2008 it had 6382 employees (76%), decreases to 5167 employees (74%) in 2013 and then 
increases to 5672 employees (73%), in 2018. For the NACE codes 5520 - Holiday and other short-
stay accommodation and 7912 - Tour operator activities, there is an increase in the share in the salary 
structure, while for the 5530 - Camping grounds, recreational vehicle parks and trailer parks and 7911 
- Travel agency activities, there is a decrease in the number of employees, implicitly in the share, 
during the analyzed period. The other NACE codes have extremely low shares, below 1%. 

 

 
Fig. 3: Evolution of the number of tourism employees in the South-East Region 

(Data source: project UB 1365) 
 
Conclusion 
In the South-East Development Region, the number of employees in tourism is below the world values 
of 3.8% of total direct employment (WTTC, 2019), accounting for about 2% of the total number of 
employees, most of them being employed in the hotel sector (over 70%). This is due to the large 
number of hotel-type accommodation structures that require a significant workforce. The largest 
increase in the share for the analyzed period is registered for employees corresponding to the NACE 
code 5520 - Holiday and other short-stay accommodation (from 1% in 2000 to 8% in 2018). This 
positive evolution is a consequence of the increase in the number of holiday accommodation units and 
other short-stay accommodation. The analysis of the structure of the employees in tourism together 
with other established methodologies (Pintilii et al., 2015 Prăvălie et al., 2016, Gruia et al., 2019), can 
offer decision-makers solutions for the most efficient management plans. 
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Fig. 4: Share of the number of tourism employees on NACE codes  

(Data source: project UB 1365) 
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Souhrn 
V této studii byla provedena strukturální analýza počtu zaměstnanců v turistickém sektoru 
jihovýchodního rozvojového regionu, jednoho z regionů Rumunska s významným přírodním a 
antropickým potenciálem. Pro grafické znázornění z vývojového a strukturního hlediska byla využita 
databáze zaměstnanců na úrovni čtyřmístného kódu NACE z let 2000 – 2018. Z výsledků vzešlo, že 
celkový počet zaměstnanců v sektoru se mezi lety 2000 – 2009 zvýšil o 72% a po ekonomické krizi se 
snížil přibližně o 30 %, podíl počtu zaměstnanců v sektoru za celkovou dobu byl přibližně 2 %. 
Z hlediska struktury platu měly nejvyšší podíl, 70 %, ubytování v hotelích a podobných ubytovacích 
zařízeních (kód NACE 5510), pozoruhodný nárůst zaregistrovali zaměstnanci v rekreačním a ostatním 
krátkodobém ubytování (kód NACE 5520), z 1 % v roce 2000 na 8 % v roce 2018. 
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Abstract  
Tourism represents one of the economic sectors with a positive dynamics over the years, which 
generates a significant number of jobs due to its multiplication capacity that contributes to the 
development of local economies. The study analyzes the number of employees in the tourism sector 
from the 108 resorts from Romania, which are in accordance with Government Decision 107 of 2018, 
regarding the approval of the certification of some localities or parts of localities as tourist resorts of 
national or local interest. An economic database was created containing at the level of territorial 
administrative unit and at the level of 4-digit NACE code (Classification of National Economy 
Activities), the economic indicator relevant to the study, the number of employees from tourism, for a 
period of 19 years, 2000-2018. The data were used to create evolution charts and distribution maps 
for this indicator. The results obtained from the analysis show the overall image of tourism in these 
territorial systems with tourist functionality and the contribution of this sector in creating jobs for the 
local economy. 
 
Keymwords: Tourism, territorial systems with tourist function, workforce 
 
Introduction 
Numerous specialized studies claim that tourism is an instrument of economic development with great 
potential in mitigating economic disparities (Cárdenas-García et al., 2015). With the development of 
tourism, there is a diversification of tourist products and tourist destinations, an increase in demand for 
natural tourism, including ecotourism, visiting national and natural parks, rural tourism and others 
(Eagles et al., 2017). Being a sector classified as having a major role in economic development 
(Garau-Vadell, 2018, World Travel & Tourism Council), it has become a priority sector for the 
Romanian economy, due to its substantial contribution to the general economic recovery. This 
economic sector plays an important role in employment opportunities, in increasing foreign exchange 
reserves and also in socio-economic development, it contributes significantly to economic prosperity 
(Alam & Paramati, 2017) (an increase in production is normally achieved through an increase in 
employment). The analysis carried out for this study can lead to a better understanding of the 
functioning of this economic sector and can make an important contribution to the development of 
methodologies for analyzing the impact of tourism on local economies in these territorial systems 
(Peptenatu et al., 2020; Grecu et al., 2019). 
 
Material and methods 
The study analyzes the 108 tourist resorts from Romania (47 of national interest and 61 of local 
interest), which are in accordance with the Government Decision No. 107 of 2018 approving the 
attestation of some localities or parts of localities as tourist resorts of national or local interest and on 
the change of annex no. 5 to the Government Decision no. 852 of 2008, to approve the rules and the 
attestation criteria of tourist resorts (Fig. 1). For these systems with tourist resources, an economic 
database was created, both at the level of territorial administrative unit and at the level of four-digit 
NACE code (Classification of  National Economy Activities), for an economic indicator considered 
relevant to the study, the tourism employees, for a period of 19 years, 2000-2018. For this indicator, 
graphical representations have been made that analyze the evolution of the total number of tourism 
employees and its evolution by activity areas (4-digit NACE codes in the tourism sector) (Tabel 1).  
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Tab. 1: Domains of activity in tourism (by 4-digit NACE codes) 
NACE code Areas of activity in tourism 

5510 Hotels and similar accommodation 
5520 Holiday and other short-stay accommodation 
5530 Camping grounds, recreational vehicle parks and trailer parks 
5590 Other accommodation 
7911 Travel agency activities 
7912 Tour operator activities 
7990 Other reservation service and related activities 
9102 Museums activities 
9103 Operation of historical sites and buildings and similar visitor attractions 
9104 Botanical and zoological gardens and nature reserves activities 

 
Also, cartographic representations were made, showing the distribution of the share of the number of 
tourism employees out of the total number of employees. Cartographic representations were made 
using open-source QGis software. 

 
Fig. 1: Distribution of tourist resorts from Romania 

 
Results 
In addition to the direct economic benefits that are generated by the visitors' expenses, job creation is 
one of the most attractive features of tourism. 
In the analyzed territorial systems, the evolution of the number of employees is presented with a 
relatively constant trajectory, with small permanent fluctuations throughout the analyzed period (Fig. 
2). There is a significant decrease of the employees with the year 2008, the period of the global 
economic crisis, with about 3380 employees, the most affected areas being Hotels and similar 
accommodation (5510 NACE code) and Travel agency activities (7911 NACE code). After this period, 
their number increased slightly, in 2018 registering 18,288 employees, representing 4.6% of the total 
number of employees in the tourist resorts from Romania.  
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Fig. 2: Evolution of the tourism employees in the tourist resorts from Romania 

(Data source: project UB 1365) 
 
Figure 3 shows the evolution of the number of employees by activity areas (4-digit NACE codes in the 
tourism sphere). The largest number of employees were active in the Hotels and similar 
accommodation field. The evolution of this field of activity is one with fluctuations, maximum number of 
employees registering in 2004, when it reached the value of 15,880 employees, which represented 
82% of the total number of employees in the tourism sector. The second area of activity is that of 
Other accommodation (5590–NACE code), which from 592 employees in the first year of analysis, 
reaches 1709 in 2018. This domain holds in 2016, when it had 1944 employees, a share of 10.6% of 
the total number of employees in tourist resorts. The domain Other reservation service and related 
activities (7990 – NACE code), in the year 2013, had a value of 1535 employees, representing about 
9% of the total number. The smallest number of employees can be found in the area of Botanical and 
zoological gardens and nature reserves activities. 
 

 

 
Fig. 3: Evolution of the tourism employees by 4-digit NACE codes (fields of activity) in the tourist 
resorts from Romania                                                                     (Data source: project UB 1365) 
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Figure 4, shows the distribution of the share of the tourism employees for the years 2000, 2004, 2008 
and 2009 (the period of the global economic crisis), 2014 and 2018. In the first year analyzed, most of 
the resorts (64) were in the category of 0% -5% (Snagov, Lacul Sărat, Zona Mamaia Nord, Ocna 
Sibiului, Păltiniș, etc.) and only 10 resorts had a share of the tourism employees between 40.1% and 
100% (Băile Felix/1Mai–56,3%, Stâna de Vale–75,6%, Trei Ape–50%, Băile Herculane–58,7%, Băile 
Tușnad–77,2%, Băile Govora–70,8% etc.). The year 2004 brings changes in the share of employees. 
Their share in the Stâna de Vale and Durău resorts decreases, but the number of resorts with shares 
between 5.1% and 15% increases. Between 2008 and 2009, the number of resorts with shares 
ranging from 40.1% to 100% decreases (5 resorts in 2008 and 6 resorts in 2009), the resorts with 
employee values of up to 5% are predominant. The last two years analyzed, place the resort Băile 
Govora (which had 70% of employees), in the category of 0% - 5%, but bring increases for the 
category 15.1% - 40%. 

   

   
 

Fig. 4: Distribution of the share of the tourism employees out of 
total employees in the tourist resorts from Romania 

   (Data source: project UB 1365) 

 
 
Conclusion 
The results of the study bring an additional analysis of the economic sector of these systems with 
tourist function from Romania, and the methodology used shows how the tourism sector works in 
terms of number of employees, for the studied resorts. During the period analyzed, the number of 
employees had two periods of growth, 2000-2008 and after the economic crisis, 2012-2018. Most 
employees were active in the Hotels and similar accommodation domain, which holds over 68% of the 
total number of tourism employees during the period analyzed. From the distribution of the share of 
employees, it turns out that the resorts with the most employees in tourism are: Băile Tușnad, Trei 
Ape, Călimănești-Căciulata, Slănic Prahova, Moneasa, Băile Felix/1 Mai. For these resorts, the 
tourism sector makes the largest contribution to their economy. Most resorts are in the 0% -5% 
category, and this shows that their economy is based on other areas of activity, tourism being 
complementary. Management strategies can be an effective way to optimize economic activities, the 
condition being a good knowledge of the local or regional system (Peptenatu et al., 2012a; Peptenatu 
et al., 2012b; Pintilii et al., 2017; Drăghici et al., 2017; Gruia et al., 2019).  
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Souhrn 
Tato studie analyzuje počet zaměstnanců v turistickém sektoru v turistických rezortech Rumunska. 
S pomocí ekonomické datáze na úrovni čtyřmístného kódu NACE a na úrovni místní administrativní 
jednotky byly vytvořeny grafické výstupy vývoje celkového počtu zaměstnanců v turismu dle oblasti 
aktivity a distribuce podílu počtu zaměstnanců v turismu z celkového počtu zaměstnanců. Grafy 
vývoje ukazují konstantní nárůst počtu zaměstnanců, nejvíce zaměstnanců pracuje v ubytování 
v hotelích a podobných ubytovacích zařízeních. Z celkové distribuce podílu zaměstnanců v turismu se 
zdá, že rezorty s největším množstvím zaměstnanců v turismu jsou Băile Tușnad, Trei Ape, 
Călimănești-Căciulata, Slănic Prahova, Moneasa a Băile Felix/1 Mai. V těchto rezortech je turismus 
hlavním zdrojem příjmů, ale pro většin rezortů v kategorii 0 – 5 % je turismus spíše doplňkovým 
zdrojem příjmů. 
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Abstract 
Emerging territorial systems are territorial realities with spectacular dynamics of economic indicators. 
The study aims to highlight the structural dynamics of local economies, in the light of the evolution of 
the number of employees in relation to the total population, one of the relevant indicators for 
identifying the type of evolution of the analyzed system.  
The study analyzes the evolution of the share of the number of employees in relation to the value of 
the population, in emerging territorial structures of the city of Ploiești, for the period between 2000 and 
2018. 
Based on statistical support,  were have developed the graphs that have provided the evolution of the 
indicator dynamics in relation to the number of inhabitants. Analyzing the evolution of the number of 
employees in emerging territorial systems of the city of Ploiești, were find oscillatory tendencies in the 
evolution of the number of employees in the period 2000 - 2018.  
The obtained results highlight the different intensity of emergent processes such as increases in the 
number of employees exceeding the number of inhabitants (Ariceștii Rahtivani -108.7% -in 2018) or 
significant decreases in territorial systems, recognized for economic activities with old traditions (Brazi, 
Florești, Filipeștii de Pădure). 
 
Key words: structural dynamics, population, emerging territorial system, employees 
 
Introduction 
The territorial system is essential in defining a certain type of territorial development, which considers 
the achievement of social, economic and cultural facilities. The knowledge of the structure of the 
territorial system is realized on different levels of analysis. At the micro-level, there are the national 
and local territorial systems. The territorial system results from the interrelations that are established 
between the natural environment and the other artificial environments, respectively the economic, 
built, social and psychological environments, having a physiognomy and functionality closely 
dependent on the intensity and the forms that the relations between them (Ianoș, 2000). 
Nicolae argues that there are several types of suburban settlements, depending on their specificity. 
These include industrial suburbanites or residential suburbanites (which sometimes serve as a 
dormitory for the working population in the city). Most of the times, the characteristics of the suburban 
area are given by the size and level of development of the main city (Nicolae, 2002). 
However, Miftode specifies that there may be socio-professional migrations, when people from one 
environment perform mobility in another, without changing their place of residence, to go to work 
(Miftode, 1978). A city does not have to be differentiated from a rural area only by the number of 
inhabitants or aspect, but especially by functionality, analyzing the activities that take place in the 
respective spaces (Simion, 2010). 
Emerging territorial systems are characterized by high functional complexity, where economic 
processes are dynamic and in direct relation with the polarizing center. Thus, the emerging territorial 
system represents a new quality, distinguished by the dynamics and characteristics of the economic 
processes (Peptenatu et al., 2013). 
Emerging territorial systems are territorial realities with spectacular dynamics of economic indicators. 
The study aims to highlight the structural dynamics of local economies, in the light of the evolution of 
the number of employees in relation to the total population, one of the relevant indicators for 
identifying the type of evolution of the analyzed system. We have proposed the analysis of the 
evolution of the weight of the number of employees in relation to the value of the population, in 
emerging territorial structures of the city of Ploiești, between 2000 and 2018, in order to observe the 
dynamics of the phenomenon. 
 
Material and methods 
The results of the research were obtained through the following stages: realization of the demographic 
database, realization of the database with the evolution of the number of employees, data 
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aggregation. Demographic data were obtained from the National Institute of Statistics (INS), and data 
on the number of employees were obtained from the Center for Integrated Analysis and Territorial 
Management (CAIMT). The graphs were modeled using the EXCEL program, which gave us the 
evolution of the indicator dynamics in relation to the number of inhabitants. The analysis of the two 
indicators in the emerging territorial system was done by reference to the territorial context, in order to 
identify how the distance to the polarizing center influences the type of evolution. 
 
Results 
In Blejoi commune (Fig. 1) the share of the number of employees per capita registered in 2000 the 
value of 17.9%, which will continue to increase to 40.0% - in 2008. After this year the population share 
has oscillatory values, reaching in 2018 the value of 30.9%. At the level of 2000, in Brazi commune 
(Fig. 2) the share of the number of employees per capita had the value of 13.6%, which will increase 
to 52.5% in 2004 , subsequently to decrease to 25.5% in 2010. The share of the number of employees 
per capita in Bucov commune (Fig. 3) in 2000 was 6.4%, in 2002 reaching the value of 16.2% , to 
decrease to 9% in 2005. Between 2006 - 2018 the indicator has oscillatory values between 9.8% and 
13.6%. Between 2000 - 2008, the values of the share of the number of employees per inhabitant in 
Bărcănești commune (Fig. 4) indicate an increase from 6.5% (year 2000) to 17.9% (year 2008). 
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Fig. 1: Evolution of the share of the number of 

employees per capita in Blejoi commune 
Data source: INS and Project UB1365 

Fig. 2: Evolution of the share of the number of 
employees per capita in Brazi commune 

Data source: INS and Project UB1365 

  
Fig. 3: Evolution of the share of the number of 

employees per capita in Bucov commune 
Data source: INS and Project UB1365 

Fig. 4: Evolution of the share of the number of 
employees per capita in Bărcănești commune 

Data source: INS and Project UB1365 

 
The share of the number of employees per capita in Berceni commune (Fig. 5), had a value of 13.7% 
in 2000, which decreased to 10.2% by 2010. After 2011, the evolution of the values of this indicator 
has was oscillating, so that in 2018 we will have an increase of 16.2%. The Valea Călugărească 
commune (Fig. 6) at the level of 2000 registered a share of the number of employees per capita of 
5.8%, reaching the value of 8% in 2003. After this year, the numerical values show insignificant 
oscillations causing its decrease to 3.9% (2013). Although, there is a slight increase of 5%, in 2014, 
the value decreases to 4.8% in 2018. In Tîrgșoru Vechi commune (Fig. 7), the share of the number of 
employees per capita increases from the value of 4.2 % in 2000, at 9.4 at the level of 2008. The 
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economic crisis is also reflected by the values of this indicator, thus we find a decrease of up to 6.7% - 
2013. The period 2014 -2018, is characterized by an increase of the indicator at the value of 11.3%. In 
2000, the share of the number of employees per capita in Păulești commune (Fig. 8), was 14.4%. The 
favorable geographical position vis-à-vis the municipality of Ploiești generated the attractiveness of the 
economic investors, causing the value of the indicator to increase to 79.9% in 2007. This value will 
fluctuate until 2014 when it reaches 72%, and will decrease to 58.3% in 2018. 
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Fig. 5: Evolution of the share of the number of 

employees per capita in Berceni commune 
Data source: INS and Project UB1365 

Fig. 6: Evolution of the share of the number of 
employees per capita in 

Valea Călugărească commune 
Data source: INS and Project UB1365 
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Fig. 7: Evolution of the share of the number of 

employees per capita in Tîrșoru Vechi commune 
Data source: INS and Project UB1365 

Fig. 8: Evolution of the share of the number of 
employees per capita in Păulești commune 

Data source: INS and Project UB1365 
 
Thus, at the level of 2000, the share of the number of employees per capita in the commune of 
Ariceștii Rahtivani (Fig. 9) registered a value of 2.5%. By 2011 it increases to 42%, so that the 
following year it will decrease to 15.2%. In 2013, there is a slight increase of 17.3%, which will 
continue so that in 2018 it will be 108.7%. 
In the town of Filipeștii de Tîrg (Fig. 10), the share of the number of employees per capita registered in 
2000 the value of 3.7%, which will continue to increase to 13.1% - in 2008. After this year the 
population share has oscillatory values, the highest being in 2016 of 15.9%. 
The weight of the number of employees per inhabitant in the village of Filipeștii de Pădure (Fig. 11) in 
2000 was 9.1%, in 2006 to reach the highest value of 39.2%, as in decreasing continuously reaching 
at 19.9% in 2018 
At the level of 2000, the share of the number of employees per inhabitant in the commune of Florești 
(Fig. 12) was 30.3%, a value that will increase in 2002 to 38.2%, which subsequently was in a 
continuous decrease with small oscillations between values, reaching 6.6% in 2018. The biggest 
difference between consecutive years is found between 2008 (28.6%) and 2009 (6.8%). 
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Fig. 9: Evolution of the share of the number of 

employees per capita in Ariceștii Rahtivani commune
Data source: INS and Project UB1365 

Fig. 10: Evolution of the share of the number of 
employees per capita in Filipeștii de Tîrg commune 

Data source: INS and Project UB1365 

  
Fig. 11: Evolution of the share of the number of 

employees per capita in Filipeștii de Pădure 
commune 

Data source: INS and Project UB1365 

Fig. 12:  Evolution of the share of the number of 
employees per capita in Florești commune 

Data source: INS and Project UB1365 

 
Mănești commune (Fig. 13) the value of the share of the number of employees per capita increases 
from 0.8% in 2000, to 13.5% in 2013. The increase in values is due mainly to the demographic 
decrease, due to the formation of a new commune - Cocorăștii Colț. During 2014-2016, the indicator 
has oscillatory values that subsequently decrease from 12.2% to 2.7%. However, in the evolution of 
the share of the number of employees per capita in the commune of Cocorăștii Colț (Fig. 14) from 
2005 (1.4%) to 2017 (19.4%), there is a value increase, having a slight decrease in 2018 - 18.7%.  
Thus, in Puchenii Mari commune (Fig. 15), in 2000 the share of the number of employees per capita 
had the value of 5.8%, which will increase in 2007 to 7.8%, as in next year to drop to 7.0%. The year 
2009, registers the highest value of 10.3%, which decreases to 5.6% in 2010. In the period 2011 - 
2018 the value of the share of the number of employees per capita will fluctuate with a decreasing 
trend, thus in 2018 it registers 3 , 7%. Between 2000 and 2018, the rising trend is specific to the 
evolution of the share of the number of employees per capita in Tinosu commune (Fig. 16), thus its 
value from 0.2% (2000) reaches 11.2%. 



  454  

 

1.421.992.692.872.352.864.204.475.055.47

8.11
9.21

19.4318.71

0.00

5.00

10.00

15.00

20.00

25.00

2
0

05

2
0

06

2
0

07

2
0

08

2
0

09

2
0

10

2
0

11

2
0

12

2
0

13

2
0

14

2
0

15

2
0

16

2
0

17

2
0

18

%

 
Fig. 13: Evolution of the share of the number of 

employees per capita in Mănești commune 
 Data source: INS și Proiect UB1365 

Fig. 14: Evolution of the share of the number of 
employees per capita in Cocorăștii Colț commune 

Data source: INS și Proiect UB1365 

  
Fig. 15: Evolution of the share of the number of 

employees per capita in commune Puchenii Mari 
Data source: INS și Proiect UB1365 

Fig. 16 :Evolution of the share of the number of 
employees per capita in commune Tinosu 

Data source: INS și Proiect UB1365 

 
Discussion 
The obtained results show different patterns of evolution, from one territorial administrative unit to 
another, the degree of accessibility, as well as a series of local conditions being elements of 
determining the differentiations registered. 
Understanding the complexity of the determinants of evolution patterns requires new methodological 
approaches, which will provide additional knowledge on how other factors weigh the evolution of 
certain indicators. For example, the use of fractal or non-fractal algorithms to analyze the complexity, 
degree of fragmentation of phenomena with spatial distribution or their entropy could bring about a 
greater understanding of emerging processes (Andronache et al, 2016; 2017; Petrișor et al, 2016; 
Pintilii et al, 2016; Draghici et.al, 2016). 
The analysis of the indicators in this study showed their relevance for emerging processes in a 
territorial system, which must take into account the complexity of the local system, the complexity 
defined by analyzing the relationship between the system and the environment and the predictability of 
evolution (Kauffman, 1993; McKelvey, 1999; Biesta , 2010, Trombly, 2014), as well as the oscillation 
between states of equilibrium and chaos (Goldspink, 2007; Larsson and Dahlin, 2012; Koopmans, 
2017). 
 
Conclusion 
The lack of administrative systems, which manage to unify the emerging structures, makes the 
decision-making impulses different, inconsistent and contradictory (Peptenatu et all, 2010), they 
render the structural dynamics of the local economies, highlighted by the evolution of the number of 
employees compared to the total population. 
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Analyzing the evolution of the number of employees in emerging territorial systems of the city of 
Ploiești, we find oscillatory tendencies in the evolution of the number of employees in the period 2000 
- 2018, in most situations. The obtained results highlight the different intensity of the emergent 
processes, such as increases in the number of employees exceeding the number of inhabitants 
(Ariceștii Rahtivani -108.7% -in 2018) or significant decreases in territorial systems, recognized for 
economic activities with old traditions (Brazi, Florești, Filipeștii de Pădure). 
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Souhrn 
V současné době se objevují územní systémy s pozoruhodnou dynamioou ekonomických indikátorů. 
Tato práce se zaměřuje na strukturální dynamiku lokálních ekonomik mezi lety 2000 a 2018 ve světle 
vývoje počtu zaměstnanců vzhledem k celkové populaci, což je jeden z relevantních indikátorů typu 
vývoje analyzovaného systému. Na základě statistické podpory získané od NIS a centra pro 
integrovanou analýzu a územní správu byly vytvořeny grafy které nám poskytly představu o vývoji 
indikátorů a jejich dynamice ve vztahu k počtu obyvatel. Na základě statistických údajů podílu počtu 
počtu zaměstnanců na hlavu mezi lety 2000 – 2018 v územních systémech města Ploiești lze vidět 
oscilační tendence ve většině situací. Výsledky ukazují situace, ve kterých množství zaměstnanců na 
hlavu je přibližně stejné, například komunita Tîrgșoru Vechi – 11,3 % (Fig.7),  komunita Tinosu – 
11,2 % (Fig. 16), v roce 2018, ale tyto jsou ovlivněny různými proměnnými, v prvním případě první 
administrativní jednotky je to demografie, ve druhém případě ekonomika.  
Nejvyšší hodnota byla registrována ve vesnici Ariceștii Rahtivani (Fig. 9), o 108,7 % (2018) 
generováno investicemi v této oblasti, zvláště po roce 2015, vedlo ke správě komunity a změnám ve 
využití území a v příležitostech pro investory.  
Pokles ve vývoji podílu zaměstnanců na hlavu mezi lety 2000 a 2018 zaznamenané v obci Filipeștii de 
Forest (Fig. 11), kde části ekonomických subjektů, kterým změna prospěla, do roku 2008 jako 
výsledek statutu znevýhodněné oblasti (jako výsledek důlní činnosti) kdy museli zanechat své 
investice či omezit svou aktivitu. Stejný status znevýhodněné oblasti mělo celé správní území 
Filipeștii de Tîrg (Fig. 10), vývoj podílu očtu zaměstnanců na obyvatele měl oscilativní tendenci, 
v hodnotách je vidět nárůst, nikoli pokles. Nedostatek administrativních systémů, kterým by se 
podařilo sjednotit nové struktury, tvoří různé protichůdné a nekonzistentní rozhodovací impulsy 
(Peptenatu et all, 2010), vykreslují strukturální dynamiku lokálních ekonomik podtrženou vývoje počtu 
zaměstnanců vzhledem k celkové populaci. Získané výsledky zdůrazˇˇnují různou intenzitu nových 
procesů jako je nárůst v počtu zaměstnanců překračující počet obyvatel (Ariceștii Rahtivani – 108.7% 
v roce 2018) či výrazný pokles územních systémů či tradičních ekonomických aktivit (Brazi, Florești, 
Filipeștii de Foreste). 
 
 
 
 
 
 
 
 
Contact: 
Bucurică Tonia 
E-mail: toniabucurica@gmail.com 



  457  

SUPPORTING THE AESTHETIC FUNCTION OF A FOREST ROAD CLOSE TO A CITY – A CASE 
STUDY FROM THE ŠUMBERA ROAD, CZECH REPUBLIC 

 
Markéta Kupská 

Department of Landscape Management, Faculty of Forestry and Wood Technology, Mendel University 
in Brno, Zemědělská 3, 613 00 Brno, Czech Republic 

 
Abstract 
Forest roads have many functions even more so when being close to a big city such as Brno in the 
case of the Šumbera road. The Šumbera road leads from Brno into the Training Forest Enterprise 
Masaryk Forest (TFE MF) Křtiny, a specific forest site managed by the Mendel University in Brno not 
only for silviculture but also for education and scientific purposes. In these specific territorial relations, 
the original function as a part of the forest access infrastructure is amended by recreational and 
aesthetic functions. In this paper, we explored the current basic compositional principles as well as the 
historical attitude to aesthetic measures at the TFE MF Křtiny. These principles were then applied to a 
specific forest road Šumbera (approximately 4 km long) to create detailed project documentation. Here 
we present some parts of the documentation to illustrate how specific management measures 
(planting of desired trees, clearing meadows, technical inventory, etc.) can be applied to the forest 
road and it surroundings to increase its aesthetic value as well as support its recreational potential by 
creating new sites of interests. 
 
Key words: TFE MF Křtiny, natural beauty, recreational potential 
 
Introduction 
Historically, man chose the most passable trace routes, mostly along watercourses where, due to 
regular floods, it was forestless. And they avoided the forests as the seat of evil forces. The forest 
roads were built solely to make the forest accessible for forest management (Hanák, 2012). In the 
second half of the 18th century man began to show interest in the wildness of nature (Stibral, 2011). 
These days, the situation is different. Man goes into the forest from the city and the duties of everyday 
life, to take a new breath. It is not just green color and cleaner air what helps one to regenerate forces. 
A dynamically guided path providing ever changing views, alternating sections with or without 
landscape views, rhythmic repetition of trees in the alleys, monumental solitary trees and beautiful 
flowers are but a view thinks that can help restore man's inner peace; give the feeling of being at 
home (Schneider et al., 2008). 
In order to achieve these effects, it is necessary not only to meet all the technical requirements, but 
also to observe the basic compositional principles, respect the historical context, the current state and 
the requirements of potential interest groups and visitors. One hundred years ago, the TFE of MF 
Křtiny was dedicated to the then University of Agriculture in Brno (now Mendel University) in order to 
create the research capacities needed to get new knowledge in order to teach students, including 
practical demonstrations (Opletal,2005). This happened, and TFE MF Křtiny has been an important 
part of Mendel University for 100 years. In addition, it lies in the recreational zone of the city of Brno 
and has become a very important part of the lives of local people (www.brno.cz). 
 
Materials and methods 
The study is based on the investor's assignment, study of historical background and current trends. 
The field survey identified sites of individual adjustments and recorded their area. In the same time, 
photographic documentation was made. Basic location points and the entire line of the road were 
measured using GPS coordinates. The project documentation was prepared according to the national 
decree 499/2006 Sb. of the Building act. Since it is not a construction project within the meaning of the 
Building Act (183/2006 Sb.), its scope has been adjusted only to the relevant chapters. 
 
Results 
A total of nine aesthetic measures (AM) were proposed in this study: the start and end of the Šumbera 
forest paths, planting two solitary tree species on a directional curve (turn), laying of forest-free areas 
and compositional arrangement of this area, location of educational elements, restoration of two 
sections of cherry alleys (Kupská, 2019). 
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Fig. 1: Layout (Source: Kupská, 2019) 

 
The best places to implement the measures were selected. These most important ones were the 
beginning of the journey, the view and the end of the journey. Majority of the visitors stops at these 
places, so they should be provided with adequate technical inventory in terms of furniture and provide 
information boards primarily in relation to their surroundings. 
A specific stop at a forest clearing was proposed to be changed into a meadow with education games 
aimed primarily at pedestrians and children. Here, we can appreciate some of the aesthetic principles. 
We observe it at distance and we perceive the contrast between forest and the clearing. As if the 
forest was a curtain call and life was taking place on the clearing meadow. The information board at 
this stops offers additional activities related to the history of the site and forest management. The 
meadow was designed as a place for sitting in the grass, a snack. The idea is to lend this place to 
Mendel University events, such as the Landart event, organized by the Forestry Faculty or 
presentation of research, conducted in the neighboring forest (Kupec et al., 2018). Educational games 
are oriented on the initiation of visitors to the secrets of forest management. 
The Cherry alleys and solitaires in the directional arc (turn) are primarily aesthetic. The rhythmic 
repetition of trees in the alley optically unifies space and evokes pleasant feelings in the visitor (Gehl, 
2012). The solitary tree in the directional arch (turn) is a distinctive vertical connecting the sky with the 
earth and has been perceived in this way since ancient times, and at the same time it helps in 
orientation in space (Otruba, 2000). 
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Fig. 2: Solitera 2 (Source: Kupská, 2019) 

 

 
Fig. 3: Elevation (Source: Kupská, 2019) 

 
A new visual style was designed for furniture and accompanying information elements. It originated 
from the idea of linking the place and the stops into one whole. Man retains primarily visual stimuli, 
which is why well-chosen eye-catching graphics and unity of elements are important (Flekalová, 
2006). 
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Discussion 
Aesthetic and technical solutions are often viewed individually as if one could not be part of the other. 
It is amazing how much space, care and work was devoted to the aesthetic aspect of the training 
forest enterprise. It could work just as well without the artistic value it has been written over the years. 
But the beauty, the touch of the past, the feeling of good tradition, is the work we want to continue. 
Individual trends change over time, but the basic compositional principles remain the same. Biggest 
differences are brought up by current technologies and new materials, plant assortment or in 
information technology. Especially in the choice of plant species for representative spaces and 
memorial sites, there are differences between historical and contemporary concepts. 
The question is for whom the forest is aesthetically modified. Are they visitors, listeners at Mendel 
University, or the forester himself? Do we want to turn the high recreational potential into a large 
number of visitors and bring profit to the territory? And can we endanger important and protected 
species in the area or, for example landscape character? Or do we want to direct already a large 
number of visitors to this naturally important area to places that are not so endangered, to disperse 
them and to relieve important localities? The surrounding area is a very important tourist and 
recreational place for Brno and its surroundings. There are a large number of people who must be 
properly directed so that they do not unnecessarily destroy valuable communities. 
The Šumbera forest road can help in dispersing visitors from protected areas. For this reason, it was 
important to design the entire study as attractive to the visitor as possible, combining the functional 
solution with the aesthetically valuable. Think of a suitable content for each stop so that the visitor can 
better understand the historical, natural and economic context (Kupská, 2019). 
 
Conclusion 
The Šumbera forest road is unique in many aspects, not only does it fulfill its function of purpose-built 
communication, but also connects historically and natural important places. Due to its location close to 
a big city, it has become popular for many residents from the surrounding area who spend their free 
time here. 
This study deals with forest road network and landscape aesthetics. It maps the natural conditions, 
historical and current use of the area and the recreational potential of the locality. On the basis of the 
established context, the framework of the bases within which the proposal itself could have been built. 
An important source was the work My memories by Josef Opletal (2005), which provides an insight 
into the solution of aesthetic adjustments to TFE MF Křtiny in a historical context. 
The study was designed so to support the existing value of the locality as much as possible and at the 
same time correspond with historical approaches to the aesthetic modification of the forest 
environment. 
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Souhrn 
Lesní cesta Šumbera je velice významná z mnoha hledisek, nejenže plní svoji funkci účelové 
komunikace, ale zároveň propojuje historicky a přírodně významná místa. Vzhledem k její lokaci v 
blízkosti velkého sídla se stává vyhledávanou a oblíbenou pro řadu obyvatel z přilehlého okolí, kteří 
zde tráví svůj volný čas.  
Tato studie se zabývá problematikou lesní cestní sítě a estetikou krajiny. Jsou v ní zmapovány 
přírodní poměry, historické a aktuální využití území a rekreační potenciál zájmové lokality. 
Provázáním zjištěných informací vznikl pomyslný rámec východisek, do kterého mohl být usazen 
samotný návrh. Stěžejním se stalo dílo Moje paměti od Josefa Opletala, které zprostředkovává náhled 
na řešení estetických úprav na ŠLP ML Křtiny v historickém kontextu.  
Nově navržená opatření byla zvolena tak, aby co nejvíce podpořila stávající hodnotu daného místa a 
zároveň korespondovala s historickými přístupy k řešení estetických úprav v lesním prostředí.   
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Abstract  
This article deals with Svitava millraces in Brno – millrace in Cacovice, millrace in Husovice and 
Svitava millrace (also calls Old Ponávka). It describes both historical developments near the millraces 
based on historical maps and the current situation of the millraces, their surrounding and use including 
the integration of the millraces into the urban landscape. It also evaluates the current situation of the 
area using Bína’s methodology Evaluation of tourism potential in municipalities of the Czech Republic. 
Urbanism and territorial development. SWOT analysis has been performed for this area focused on 
suburban tourism and proposal of possible measures to increase attractiveness of the millraces for 
suburban tourism in Brno. 
 
Key words: millrace, recreational potential, Svitava river, urban river landscape 
 
Introduction 
The river landscape of Brno is rich and interesting. Two major rivers (Svratka and Svitava) and several 
smallest streams (like Ponávka or Leskava) influenced the city development – and the city also 
influenced them. The streams meandered abundantly, creating a floodplain, sometimes waterlogged. 
There were many blind branches or side streams in Brno river landscape.  
The rivers served as a natural source of energy for mills or factories. Part of the interventions in the 
river landscape was also millraces bringing water to these factories. Several millraces were also on 
the Svitava river and this article deals with their short historical development and current status. 
 
Material and methods 
The Svitava river springs near Svitavy town in the Pardubice region. Svitava flows through Brno from 
north to south, enters the territory in Obřany district and flows into Svratka river in Přízřenice district. 
The river in Brno cadastre is 14 km long (Czech Institute of Surveying and Cadastre, 2020) and the 
average flow is 5,1 m3/s (Czech Hydrometeorological Institute, 2020).  
We are interested in three main millraces of the Svitava river. The first one is Cacovice millrace in 
Maloměřice district, the second one is a millrace on Valchařská street in Husovice district and the last 
one is the old side stream called also Old Ponávka.  
For completeness, let us mention the millrace in Obřany disctrict, which served the former Essler 
textile factory. There are also two millraces/old riverbeds that disappeared during the 1970s and 
1980s during the expansion of housing development and transport infrastructure. It is millrace in 
Židenice district (also known as Mühlbach) and in Komárov district (Hálová-Jahodová, 1975). 
 
Evaluation of recreational potential is included in the tourism potential evaluation. The potential 
measurement is difficult especially because an intangible subjective component is included in the 
evaluation and these components significantly affect recreational potential (like genius loci). The basis 
of the evaluation has divided the territory into individual components and evaluates each component 
separately. The final potential is the sum of partial potentials. We evaluate the attractiveness potential 
(visitors’ destination in a locality) and territory potential for chosen recreational activity (Bína, 2010). 
For the evaluation, the methodology by Bína from 2002 (methodology Evaluation of tourism potential 
in municipalities of the Czech Republic. Urbanism and territorial development.) and its update from 
2010 were used. This methodology evaluates recreational potential using various indicators, including 
historical, cultural and natural values of the territory. A field survey is needed for evaluation. The 
attractiveness is divided into localization levels (1, 2, 3) which determine that the attractiveness is 
located in the territory and her significance. These levels are further assigned a rating system. Some 
attractions are rated only by level (fishing, climbing) (Bína, 2002). 
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Tab.6: Levels and rating system (Bína, 2002) 
LEVELS 

1 Basic level, registerable  

2 Intensified level, noticeable 

3 High level, dominant 
RATING SYSTEM 

0 Without potential 
1-25 Basic potential 
26-50 Intensified potential 
51-100 High potential 
101-200 Very high potential 
200 and more Extraordinary potential 

 
The evaluation was recorded in evaluation sheets during the field survey, which are divided into two 
sections – attractiveness and the landscape suitability for the chosen activity. In these sections are 
only items that actually exist in the territory. In the attractiveness section was evaluated religious and 
technical monuments, memorials, museum etc., natural sighs, and other attractiveness not included in 
the list (sports events etc.). In the section evaluating the landscape suitability for the activity was 
evaluated suitability for walking touristic, inline skating, cycling, fishing and paddling.  
 
Results 
Cacovice millrace is in Maloměřice district. It is more than 1 km long. It disconnects from the river 
above the weir and flows under the hillside of Holá hora. It is possible that the millrace is the original 
river arm or even its main flow. On the millrace is a small water plant on the site of the original mill. At 
the end of the millrace, there is a mouth of a tunnel which the Ponávka river flows from the Královo 
Pole station (Czech Institute of Surveying and Cadastre, 2020). 
It was in this area that the first settlement of the Brno basin was formed and the settlement of the 
Cacovice Island has been documented since the 12th century. There was a mill and village (it 
disappeared in the 17th century) (Kuča, 2000). As the maps of the second (1836 - 1840) and third 
(1876 – 1878) military surveys show, the Cacovice island was not marked by the extensively flow 
regulation that took place in the middle of the 18th century. At the same time, the Cacovice Island 
began to change into the recreational zone of the Brno citizens. It was conditional on the development 
of housing in the Husovice and Obřany districts (Hálová-Jahodová, 1975). 
At present, there is a park and recreation area. The island is also part of the flood control plan.  
The main potential is in providing sports recreation to local citizens. There is the possibility of 
swimming, cycling, pumptrack, in-line, there are also playgrounds for children and parkour. The whole 
territory is mainly focused on recreation for local citizens.  
 
Tab. 7: SWOT analysis of solved territory 

 This territory is higly stable and fully exploited. The biggest threat is the neglect of land management 
and its gradual degradation.  
 
Millrace in Husovice district is long about half kilometre. It disconnects from the river above the weir on 
Valchařská Street and returns in the Provazníkova Street. The millrace is close to the Maloměřice 
Bridge, from which the second wave of straightening of the Svitava stream started. The millrace was 
not affected and is unchanged. The island crosses the Maloměřice road. There was also a mill – on 
the site of today’s Česká pošta depot and an industrial area (Kuča, 2000). Unlike Cacovice Island, this 
place did not serve for recreation; it always had a production purpose (Kuča, 2000). 
At present, a large part is in the industrial area and a part of the millrace is piped. Between Valchařská 
and Maloměřická Street is a park, on the other side of the island is a sport areal.  
Also in this area is the main potential of local recreation.  

Strengths Weakness 

High recreational potential Flood area 
Opportunities Threats 

Flood control plan Reducing recreational potential by degrading the 
territory 
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Tab. 8: SWOT analysis of solved territory 

The main problem of the locality in terms of recreation development is the lack of space. Most of the 
territory is occupied by industrial sites. The opportunity is to keep the park in a state that would attract 
local people to walk.  
 
Svitava millrace, also called Old Ponávka, is long 3,6 km. It disconnects from the river above the 
Radlas weir and returns in the Komárov district. A part of the stream is piped, only 2, 8 km on the 
surface. This millrace leads along the original flow of the Svitava river, often used agriculturally, but 
during industrial development it was used for factory production. Paradoxically, although the millrace is 
largely piped, its route has not changed (Czech Institute of Surveying and Cadastre, 2020). 
Initially, the millrace flowed through the floodplain, in which gardens and fields and sparse settlement 
were built. The whole area was mainly influenced by the railway, which provided another factor for the 
development of industrial zones. There were mainly textile factories that needed a lot of water for their 
operation and the millrace provided it. At the beginning of the 20th century, the entire surroundings of 
the millrace were already built up either by factories or representative districts (like Křenová street). 
The agricultural character gradually disappeared also at the confluence with the Svratka river in 
Komárov district. After the World War II the factories grew even more and part of the millrace was 
piped (Kuča, 2000).  
At present, the upper part of the drive is considerably influenced by the socially weaker locality around 
the Cejl street. There is a park near the Radlas weir, unfortunately in a desolate condition. The stream 
is landscaped in the Trnitá district, where it flows through CTPark and serves as the axis of the rest 
zone for employees. In the lower part it is used as an accompanying element of development.  
The main advantage of the millrace is the flow integration into the built-up area.  
 
Tab. 9: SWOT analysis of solved territory 

The problem is the socially weaker parts of the city through which the millrace flows and in which it is 
degraded. By encouraging local residents to improve their environment, these could be improved.  
 
Discussion 
The potential of each territory is quite different. Cacovice millrace creates a place suitable and fully 
used for recreation. Svitava millrace is a kind of imaginary centre where part of the flow is very 
degraded and part fully involved in the urban landscape. In recent years, the stream has undergone 
recultivation and has become a valuable part of local people lives.  Husovice millrace is hardly usable 
for anything other than walking the locals, because most of its surroundings are fully built.  
However, all three are linked by an important element – local recreations. These areas are not 
primarily intended for outside tourists, they are meant to serve the surrounding people for their daily 
walks and recreation, they are supposed to improve their environment. The water features (like 
creeks, rivers, pounds…) in the urban landscape are perfect for this. Therefore, in Brno, most 
promenades and recreational zones are built around the rivers. It is necessary to appreciate and 
maintain every such element.  
 
Conclusion 
The recreational potential is relatively high and the territories are frequently used for recreation by 
locals. The territory strength is the possibility of sports activities. The opportunity is to involve locals in 
improving the flow environment. Territory can be degraded by unsuitable management. The territories 
are valuable for urban recreation and urban landscape. 
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Strengths Weakness 

Good transport accessibility Small area for developing recreational potential 
Opportunities Threats 

Improvement of the current situation Excessive traffic 

Strengths Weakness 

Integration into the built-up area Socially weaker locality 
Opportunities Threats 

Motivation of locals Flood 
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Souhrn 
Brněnské řeky patří k městu odjakživa. Jak si člověk podmaňoval postupem času vodu, vznikaly 
náhony, často v místech, kudy vedlo jedno z ramen řeky. Náhony proto často kopírují původní trasy, 
jak nám ostatně potvrdí i historické zdroje a mapy. Ze tří zmiňovaných náhonů je nejvíce využíván 
cacovický náhon, na jehož březích vzniklo rozsáhlé rekreační centrum. Husovický náhon je bohužel 
limitován okolní zástavbou, a proto nenabízí možnost rozšíření stávajících možností rekreace. 
Svitavský náhon, zvaný také nesprávně Stará Ponávka, je v horní části toku limitován průmyslovými 
areály a je zatrubněn, v současnosti je ale stále zlepšován stav dolního toku. Svitavské náhony mají 
poměrně vysoký rekreační potenciál, a to především pro místní obyvatele, kteří je také hojně 
využívají. Také tvoří cenný prvek v městské krajině.  
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Abstract 
One of the specificities of the emerging processes in the territorial systems is the type of demographic 
evolution.  
The study aims to highlight the type of demographic evolution in the emerging territorial system of 
Ploiești municipality, one of the territorial systems with a spectacular dynamic in the last decade. The 
study analyzes the numerical evolution of the population in the territorial administrative units in the 
emergent system of the municipality of Ploiești, for the period between 2000 - 2018, in order to 
observe the patterns of demographic evolution. Based on statistical support, obtained from the 
National Institute of Statistics, were developed graphical models that have provided the evolution of 
demographic dynamics. 
 The obtained results show significant population increases in administrative units that have attracted 
large investments and which have accessibility to Ploiești municipality. 
 
Key words: demographic dynamics, emerging system, Ploiești municipality, accessibility 
 
Introduction 
The emergent behavior is generated by the complex action of the decision-making chains, which 
manage to profoundly modify the structure of the territorial system in the sense of increasing the 
complexity. Thus, a new structure is generated, with many specificities. In this situation, there are also 
the rural settlements, which begin to “dress up” the properties of the cities, near which they are found, 
where economic activities and the services that have been relocated from the city level are 
manifested. Thus, emergent territorial systems are formed, characterized by high functional 
complexity, where the economic processes are dynamic and in direct relation with the polarizing 
center. Thus, the emerging territorial system represents a new quality, distinguished by the dynamics 
and characteristics of the economic processes (Peptenatu et al., 2013), influenced by the 
demographic dynamics. 
Emergency is presented as a change that leads to new behavior. It is also present the idea that the 
emergency exists in a system, where the elements interact permanently and function as a unitary 
whole (Crutchfield, 1994; Berceanu 2013, 2018). Starting from this idea, if an element of the system 
undergoes changes, the whole system will feel them. 
The population represents the most dynamic element, with a decisive role in the development of any 
human settlement, implicitly of the territorial systems. One of the specificities of the emerging 
processes in the territorial systems is the type of demographic evolution. The study aims to highlight 
the type of demographic evolution in the emerging territorial system of Ploiești municipality, one of the 
territorial systems with a spectacular dynamic in the last decade. The study aims to analyze the 
numerical evolution of the population in the territorial administrative units of the emergent system of 
the municipality of Ploiești, for the period 2000 - 2018, in order to observe the patterns of demographic 
evolution. 
 
Material and methods 
Based on statistical support, obtained from the National Institute of Statistics, we have developed 
graphical models (using the EXCEL 2013 program), for each administrative unit that offered us the 
evolution of demographic dynamics. 
 
Results 
Analyzing the evolution of the population of Blejoi commune (Fig. 1), we find that in the year 2000 
there were 7882 inhabitants, so at the 2011 census there were registered a number of 8599 
inhabitants, a period marked by a demographic increase. In the period 2011 - 2018, the values show 
an oscillatory demographic evolution, but in 2018, the number of inhabitants - 8994 indicates the 
significant increase of the population.  
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In Brazi commune (Fig. 2), in the year 2000 it registers a number of 7923 inhabitants, period followed 
by a demographic increase until 2011 - 8457 inhabitants (the maximum value during the study period). 
Later the demographic evolution fits the county trend - decreasing, in 2018 the population was 8321 
inhabitants. 
In Bucov commune (Fig. 3), in the year 2000 there were 9899 inhabitants, reaching the value of 10925 
- 2011, and in 2018 - there are 11 341 inhabitants. 
In 2000, Bărcănești commune (Fig. 4) had 8866 inhabitants, reaching in 2011 to 9583 inhabitants. The 
demographic growth continues until 2016 when it registers 9699 inhabitants, later reaching 2018 a 
number of 9653 people. 
 

  
Fig. 1: The numerical evolution of the population 

in Blejoi commune 
Data source: INS 

Fig. 2:  The numerical evolution of the population 
in Brazi commune 

Data source: INS 
 

  
Fig. 3: The numerical evolution of the population 

in Bucov commune 
Data source: INS 

Fig. 4: The numerical evolution of the population 
in Bărcănești commune 

Data source: INS 

Analyzing the numerical evolution of the population in Berceni commune (Fig. 5), between the years 
2000 (5947 inhabitants) and 2016 (6385 inhabitants), a demographic increase is observed, and then 
to fit the county trend of numerical decrease of the population, reaching 4635 inhabitants in 2018. 
The commune Valea Călugărească (Fig. 6) at the level of 2000 registered a number of 10450 
inhabitants, reaching 10958 inhabitants in 2012. After this year, the numerical values show 
insignificant oscillations to over 10900 inhabitants, registering in 2018 - 10909 inhabitants. 
Thus, in Tîrgșoru Vechi commune (Fig. 7), in the year 2000 there were 8425 inhabitants, reaching the 
value of 9522 inhabitants in 2011, and in 2018 - it registers 10 609 inhabitants, finding a demographic 
increase over the entire period under study. 
Between 2000 - 2018, the demographic growth also characterizes the numerical evolution of the 
population of Păulești commune, which in 2000 had a total of 4850 inhabitants, reaching the value of 
5115 inhabitants in 2007, at the 2011 census - 5521 inhabitants, and in 2018 - it registers 6296 
inhabitants (Fig. 8). 
 



  468  

  
Fig. 5: The numerical evolution of the population 

in Berceni commune 
Data source: INS 

Fig. 6: The numerical evolution of the population 
in Valea Călugărească commune 

Data source: INS 
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Fig. 7: The numerical evolution of the population 

in Tîrgșoru Vechi commune 
Data source: INS 

Fig. 8: The numerical evolution of the population 
in Păulești commune 

Data source: INS 

 
At the level of 2000 the commune Ariceștii Rahtivani (Fig. 9) registered a number of 7910 inhabitants. 
Until 2011 the characteristic is the demographic growth, the population being of 8198 inhabitants, as in 
the following period the population decreases slightly to 8127 inhabitants - 2017. But the year 2018 is 
defined by demographic growth. 
 In the year 2000, Filipeștii de Tîrg commune (Fig. 10) had 8043 inhabitants, so that in 2011 it would 
register 8310 inhabitants. The demographic growth continues until 2017 when 8397 inhabitants were 
living in the commune's territory, subsequently reaching in 2018 a number of 8374 people. 
Filipeștii de Forest commune (Fig. 11) at the level of 2000 registered a number of 10646 inhabitants, 
followed by a demographic decrease to 10452 inhabitants in 2007. After this year, the numerical 
values indicate a period with an oscillatory numerical evolution, registering in 2018 - 10494 
inhabitants. 
The analysis of the numerical evolution of the population of Florești commune (Fig. 12) indicates a 
demographic increase between 2000 (7380 inhabitants) - 2011 (8026 inhabitants), followed by the 
numerical decrease of the population up to 7823 inhabitants (2018). 
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Fig. 9: The numerical evolution of the population in 

Ariceștii Rahtivani commune 
Data source: INS 

Fig. 10: The numerical evolution of the 
population in  Filipeștii de Tîrg commune 

Data source: INS 

  
Fig. 11: The numerical evolution of the population 

in Filipeștii de Pădure commune 
Data source: INS 

Fig. 12: The numerical evolution of the 
population in Florești commune 

Data source: INS 

 
Mănești commune (Fig. 13) registered 7478 inhabitants in 2000, so that in 2005 it will be 4349 
inhabitants. The demographic decline was due to the formation of a new commune - Cocorăștii Colț, a 
trend that will continue in the demographic evolution, in 2018 being a population of 3865 inhabitants. 
However, in the evolution of the population of Cocorăștii Colț commune (Fig. 14) from 2005 (2967 
inhabitants) to 2011 (3096 inhabitants) a demographic increase is observed, after which the 
population decreases numerically to 2950 inhabitants - 2018.  
Thus in Puchenii Mari commune (Fig. 15), in the year 2000 there were 8942 inhabitants, reaching the 
value of 8721 inhabitants in 2011, and in 2018 - it registers 8348 inhabitants, finding a constant 
demographic decrease throughout the period under study.  
Tinosu commune (Fig. 16) there were 2584 inhabitants, as in the 2011 census, there were 2467 
inhabitants. After this year, the population decreases numerically, registering in 2018 - 2411 
inhabitants. 
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Fig. 13: The numerical evolution of the population 

in Mănești commune 
Data source: INS 

Fig. 14: The numerical evolution of the population 
in Cocorăștii Colț commune 

Data source: INS 

  
Fig. 15: The numerical evolution of the population 

in Puchenii Mari commune 
Data source: INS 

Fig. 16: The numerical evolution of the population 
in Tinosui commune 

Data source: INS 

 
Discussion 
A territorial system develops complex relationships with its territorial context, called an emerging 
territorial system. Structurally, it has different characteristics from one area to another, depending on 
the intensity of the emerging processes. The obtained results highlight the intensity of the processes in 
the emerging areas, the population being the most relevant indicator.  
Understanding the complexity of the determinants of evolutionary patterns requires new 
methodological approaches, which relate the demographic component to the other systemic 
components. For example, the use of fractal or non-fractal algorithms to analyze the complexity, the 
complexity being given by the intensity of the links between the whole and its emergent space, to 
which is added. specific relationships between the components of the territorial system and the 
emerging space.  
Also, other indicators can be analyzed, which bring a significant increase in knowledge, such as the 
degree of fragmentation of phenomena with spatial distribution or their entropy (Andronache et al, 
2016; 2017; Ciobotaru et al, 2019; Diaconu et al , 2019; Draghici et al, 2016; 2017; Grecu et al, 2019; 
Manea et al, 2013; Petrișor et al, 2016; Pintilii et al, 2016; 2017). The analysis of the demographic 
component brings new meanings to the idea of complexity, by analyzing the relationship between the 
analyzed system and the territorial environment, thus the system is defined by the intensity of this 
relationship (Hastings et al., 1993; Rickles et al., 2007; Boeing, 2016; Kauffman, 1993 ; Boldur-
Lăţescu et al., 1976; Levinthal, 1997; Biesta, 2010, Trombly, 2014). 
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Conclusion 
The study shows the numerical evolution of the population in the territorial administrative units of the 
emergent system of the municipality of Ploiești, for the period 2000 - 2018, does not have a unique 
pattern. The obtained results show significant population increases in administrative units that have 
attracted large investments and which have accessibility to the municipality of Ploiești. 
Analyzing the numerical evolution of the population in the territorial administrative units in the 
emergent system of the municipality of Ploiești, for the period 2000 - 2018, we found that we do not 
have a unique pattern of demographic evolution. In most territorial administrative units there are 
demographic increases, not falling within the trend of numerical evolution of the population at county / 
Ploiești level. To be noted, the significant demographic increases of the following territorial 
administrative units: Păulești - 1446 inhabitants, Bucov - 1442 inhabitants, Blejoi - 1112 inhabitants, 
Tîrgșorul Vechi - 2184 inhabitants. The demographic decreases are characteristic territorial 
administrative units of Filipeștii de Pădure, Mănești and Cocorăștii Colț. If, in the case of the last two 
units, the numerical decrease is due to the split, in the case of Filipeștii de Pădure commune the 
dynamics and the characteristics of the economic processes influenced the numerical evolution of the 
population. 
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Souhrn 
Existuje mnoho definic představujících příchod něčeho nového, co dosud nebylo, ale co přijímá pouze 
část z původního prvku. V našem případě mluvíme o venkovských obcích, které se začínají měnit 
kvůli tomu, že se nacházejí blízko měst například tím, že v nich začíná vznikat ekonomická aktivita 
typická pro města. Jsou to územní systémy charakteristické vysokou komplexností svých funkcí, 
dynamikou ekonomických procesů ve vztahu ke svému centru. Nové územní systémy reprezentují 
novou kvalitu odlišenou dynamikou a charakterem ekonomických procesů (Peptenatu et al., 2013). 
 Populace představuje nejdynamičtější element s rozhodující rolí v rozvoji kterékoli obce ve vztahu 
k územnímu systému. Jednou ze specialit územních systémů je typ demografického vývoje. Tato 
studie se zaměřuje na typy demografického vývoje v novém územním systému municipality Ploiești, 
jedné z územních systémů s pozoruhodnou dynamikou v posledním desetiletí. Studie se zaměřuje na 
nalýzu početního vývoje populace v územní administrativní jednotce nového systému municipality 
Ploiești pro období 2000 – 2018 ve vztahu ke vzorům v demografickém vývoji.  
Při analýze vývoje počtu populace v územních administrativních jednotkách municipality Ploiești 
v �obodbí 2000 0 2018 jsme zjistili, že nemáme unikátní vzor demografického vývoje. Ve většině 
územních administrativních jednotek existuje demografické zvýšení, nikoli pokles v trendu vývoje 
populace na úrovni okresu Ploiești. Výrazné demografické zvýšení v administrativních jednotkách: 
Păulești - 1446 obyvatel, Bucov - 1442 obyvatel, Blejoi - 1112 obyvatel, Tîrgșorul Vechi - 2184 
obyvatel. Demografické snížení jsou charakteristické v územních administrativní jednotkách Filipeștii 
de Pădure, Mănești and Cocorăștii Colț. V posledních dvou případech je pokles daný rozdělením, 
v případě komunity Filipeștii de Pădure ovlivnily vývoj ekonomické proměnné.  
Získané výsledky ukazují výrazný nárůst populace v administrativních jednotkách, které přilákaly velké 
investice a které mají přístup k municipalitě Ploiești. Studie ukazuje bezpříkladný vývoj v populaci 
v územní administrativní jednotce nového systému municipalit Ploiești pro období 2000 – 2018. 
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Abstract 
Ecotourism is environmentally-friendly traveling. As a form of sustainable tourism, it presupposes 
conscious travel and planning of travel which contributes to the conservation of natural and cultural 
heritage and complies with the principles of environmental protection. The well-being of the local 
people is also taken into account in this approach of responsible travel.  
The objective of this article is to define the role that ecotourism plays in today’s tourism industry and to 
examine how it can be managed effectively in order to balance social and ecological goals with 
commercial ones. In the introduction to this form of sustainable tourism, we will define and 
characterize concepts such as eco-development, sustainable tourism, and ecotourism – also known 
as “green tourism” or “nature tourism”. The notion of sustainable tourism, which has its origins in eco-
development, will be discussed, as well as the specific characteristics of ecotourism, including its 
divisions, features, and principles in comparison with other types of travel. In addition, the authors will 
draw attention to the factors that speak for the development of this form of tourism, but also to the 
threats that this development may pose. The study will also include an overview of ecotourism in 
Poland and in selected European countries. In the conclusion section, the authors will attempt to 
summarize the future trends of ecotourism based on the examples presented.  
 
Key words: sustainable development, sustainable tourism, green tourism, nature tourism  
 
Introduction 
Today, when tourism is a thriving sector of the economy, an ever-growing emphasis is being placed to 
the quality of the services offered as well as to the protection of the places tourists visit. This is an 
current trend that has at its source the concept of sustainability, or eco-development, viewed as 
defined by the World Commission on Environment and Development as "development which meets 
the needs of the present without compromising the ability of future generations to meet their own 
needs" (IISD: http://www.sd-commission.org.uk/ pages/history_sd.html).  
The type of tourism that broadly fits into eco-development is sustainable tourism. This can be defined 
as “any form of the development, management and activities of tourism that maintains the ecological, 
social and economic integrity of areas and preserves the natural and cultural resources of these areas 
for future generations in an unchanged state”. (Zaręba 2008, p. 5). It takes into account not only the 
benefits to tourists, but also those to local communities.  
One variety of sustainable tourism is ecotourism, to which this study is devoted. Its aim is to indicate 
the role eco-tourism plays in today's tourism industry and to demonstrate how to manage it effectively 
to combine social, ecological objectives with commercial purposes. 
 
Ecotourism - definitions and principles 
Ecotourism, as a particular form of sustainable tourism, is understood as "responsible travel to natural 
areas that conserves the environment and sustains the well-being of local people" (Wall 1997, p. 483). 
The International Ecotourism Association (TIES), proposes a somewhat expanded definition, 
according to which ecotourism is "responsible travel to natural areas that conserves the environment, 
sustains the well-being of the local people, and involves interpretation and education". Education is 
meant to be inclusive of both staff and guests". (TIES 2015).  
Ecotourism is also known as "green tourism", "nature tourism", sometimes also "eco-ethnotourism". It 
is a form of conscious and responsible travel to places that have been shaped only very little by 
human activity. Significantly, eco-tourists broaden their own ecological awareness, including their 
support for protection of the ecosystem (Encyklopedia Zarządzania...; 
https://mfiles.pl/pl/index.php/Ekoturystyka). Moreover, ecotourism promotes learning about cultural 
values (past and present) and about “the possibilities for the active socio-economic involvement of 
local communities”. (Zaręba 2008 p. 7). 
The main principles of ecotourism, as introduced by Martha Honey (Miller 2012, p. 4), and proposed 
by The International Ecotourism Society (TIES) are: 
• "Involves travel to natural destinations. 
• Minimizes impact. 
• Builds environmental awareness. 
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• Provides direct financial benefits for conservation. 
• Provides financial benefits and empowerment for local people. 
• Respects local culture. 
• Supports human rights and democratic movements". 
 It should be noted that the way ecotourism is conducted is understood differently in different 
parts of the world. In Europe, it is assumed that it is associated mainly with services aimed at small 
groups, provided by small and medium-sized enterprises, using local resources (Priwieziencew 2015, 
p. 50). As for the core principles of engaging in this form of tourism, Ruukel (2015, p. 44) writes, “there 
are no instructions concerning the programme or the place of trips organised for tourists. These rules 
relate to the ways of organising tourist activities, their impact on the environment and on nature, on 
local communities and their lives”. Ecotourism itself should primarily aim to reduce negative effects on 
the environment and local communities and promote a positive impact.  
 In sum, one could say the above concepts and principles regarding  
a particular form of tourism, i.e. ecotourism, assume that it is based on three main pillars: 
− nature – in such a way that building tourist services goes hand in hand with conservation of 

nature, 
−  culture – caring for and promoting elements of local material and non-material culture and local 

traditions, 
− local community – activities aimed and improving living conditions and the quality of life for local 

residents through their participation in the benefits of and decisions regarding ecotourism 
(Priwieziencew 2015, p. 50). 

 
Ecotourism in selected European countries 
In 2015, one-third of European citizens looked for environmentally friendly practices or certificates 
when choosing accommodations or their holiday destination. These results show that considering an 
environmentally friendly location depends largely on a set of socio-demographic and contextual 
characteristics, in which the country of residence is the most important factor. Nature seekers and 
sports tourists, people travelling with a partner and women are more likely to regard environmental 
issues as important when choosing a holiday, while older people and highly skilled individuals tend not 
to (Falk & Hagsten, 2019). 
Ecotourism still seems to be a niche area of tourism, also because of the prices ecotourists have to 
pay. An empirical analysis carried out by Italian researchers, based on a sample of 2,356 people, 
shows a positive tendency to spend more money on ecotourism (Meleddu & Pulina, 2016). Ecotourism 
is still a fairly new trend, as confirmed by a survey conducted in Poland in 2016 among 360 students 
of the University of Gdansk. The authors of the study stressed the importance of education in 
ecotourism. Tourists are often attracted by the specifics of a given region and what sets it apart from 
other places. So, to know the exact history and the values of a given corner is one of the main 
objectives that ecotourism pursues (Oniszczuk-Jastrząbek et al., 2017).  
In other Central and Eastern European countries, ecotourism is still in its infancy as well. Research 
carried out in Ukraine indicates this. Ensuring the effectiveness of the development of ecotourism 
requires at least some participation of public financing in the establishment of an appropriate system 
of monitoring, accounting and supervision of the efficient use of recreational resources. An operational 
marketing platform is necessary, and so on. (Gryshova et al., 2020). 
In the management of ecotourism, it is important to take comprehensive actions aimed at appropriate 
classification of areas dedicated to this type of tourism. Researchers in Serbia, to assess the potential 
of ecotourism in the Dunavski ključ region, have developed a universal model for identifying a zone of 
suitability for sustainable ecotourism, which will provide significant support for planners in developing 
their eco-tourism strategies and management. (Gigović et al., 2016). In the development of 
ecotourism, the fact that it can have serious negative effects on natural ecosystems must be 
considered. In order to prevent the abuse of ecotourism, it must be controlled by law at the national 
and international levels (Stankocić & Batrićević, 2019). 
Publications on the development of ecotourism highlight a number of pro-ecological initiatives of key 
importance for the protection of landscapes that are important for ecotourists. An example is the UN 
REDD+ programme, initiated in 2008, on reducing emissions from deforestation and forest 
degradation. These actions have been taken to mitigate climate change by conserving existing global 
forest resources. One of the challenges for the successful implementation of the programme was to 
involve local communities in the design, implementation, monitoring and evaluation of the measures 
taken (Wearing et al., 2019). 
The example of the province of Medio Campidano (Sardinia, Italy) is an optimal example of linking 
best environmental practices with local development. The region has a unique coastal ecosystem with 
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a high level of protection (under the Habitats Directive). In this respect, the local administration has 
encouraged a proactive approach to define a common local development strategy, involving 
representative stakeholder groups (Ioppolo et al., 2013). 
Ecotourism also includes border areas that are of interest to tourists from both neighbouring countries. 
This is the case of Beskid Żywiecki, which is situated on both the Polish and Slovak sides of the 
Kysucka Vrchovina region. Research carried out at ecotourism sites shows that cottages located on 
tourist hiking trails are very popular. The level of the services offered, on the other hand, has been 
defined as fair to low. Communication with clients is also rather mediocre (Čuka & Osuch 2018). 
Urban ecotourism and urban redevelopment can be a sustainable path for both tourism and wildlife in 
the city. An example is an extensive urban wasteland, once used as a military shooting range and 
landfill site, which was transformed into a park in 2015. This project, Amager Nature Park 
(Copenhagen, Denmark), fits into the niche development of urban ecotourism (Kaae et al., 2019). 
 
Conclusion 
For ecotourism to continue to grow in popularity, comprehensive measures must be taken at the local, 
regional and national levels. Tasks that require particular support include the following: 1. locations 
dedicated to ecotourism should be characterized by environmentally friendly practices; appropriate 
certificates are important; 2. modification of the law to prevent corrupt practices; targeting the needs of 
local communities; 3. management of ecotourism should be implemented through the bottom-up 
involvement of society and stakeholders; 4. participation of public finances in order to use recreational 
resources effectively; 5. ensuring that the services offered are appropriate and of a high standard; 6. 
inclusion of education in the broad sense in order to raise awareness and knowledge about the 
specifics of places offered to green tourists. 
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Souhrn 
Důležitost ekoturismu je stále více zdůrazňována jako způsob snižování negativních 
environmentálních efektů způsobenými (masovým) turismem. Zatímco turismus nabývá na popularitě, 
ekoturismus je stále malou nikou v rámci turismu, z množství důvodů. Ekoturista je osobou se 
specifickým pohledem na svět, která si uvědomuje důležitost životního prostředí a oceňuje hodnotu 
kontaktu s přírodou. „zelený“ turista se vzdává konvenčního turismu s vidinou udržitelného rozvoje 
v konkrétním regionu. V ekoturismu přicházejí nové trendy, které jsou založeny na revitalizaci 
poškozených částí měst. Vzhledem k optimalizaci vývoje v tomto sektoru turisu  by měly být vytvořeny 
regionální a lokální programy rozvoje turismu. Důležitá je v tomto ohledu spolupráce cestovních 
agentur a transfer organizací, kulturních institucí, farem, producentů a zemědělských organizací. Měla 
by být vytvořena poradenská centra společně s klasifikací a systemizací výletních lokalit.  
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Abstract 
In the Czech Republic, there are several methods of assessing and evaluating the ecological stability 
and “quality” of certain biotopes, landuse types or specific landscape elements. According to the value 
of these elements, the overall quality of the whole landscape can be assessed. In this paper, we look 
at three distinct methodologies for evaluating ecological stability. First, the method of examining the 
coefficient of ecological stability (CES), second, the method of examining the level of ecological 
stability (LES), both of which do intersect in various spaces as they all fundamentally lead to similar 
results. Third, the Methodology of Nature and Landscape Mapping, which was adopted in the Czech 
Republic for the mapping of NATURA 2000 localities. Given the current state of the rural landscape of 
the Czech Republic, the methodologies strive to identify ecological stable and “valuable” elements 
within the matrix of the agriculturally managed land. A positive correlation between the recreational 
function of the landscape and its ecological stability can thus be found and further explored to help 
better understand its recreational potential. 
 
Key words: Territorial System of Ecological Stability, Land Designated for the Fulfilment of Forest 
Functions, Cadastral area 
 
Introduction 
There are a number of different methodologies aimed at the evaluation of the stability of vegetation in 
the landscape. The three commonly used in the Czech Republic (CR) are the method of examining 
the coefficient of ecological stability (CES) (Löw, 1988 in Salašová, 2015), the method of examining 
the level of ecological stability (LES) (Salašová, 2015). These two methods can only be applied to 
non-forested parts of a study area and they are susceptible to a certain level of subjectivity. Because 
of potential high diversity in the landscape, the process of its division into evaluated segments can be 
tricky and the results can be bent according to the eye of the person doing the mapping. The third on 
is the Methodology of Nature and Landscape Mapping (Vondrušková a kol., 1994), which was adopted 
in the CR for the mapping of NATURA 2000 localities. This method assigns a code that corresponds 
to their current state and ecological value. However, it can be effectively used to compare different 
sites against each other but since there is no final number to be reached (that number would be 
infinite) it does not offer a clear enough way to evaluate the stability of the whole landscape. Its 
application is quite similar to the two aforementioned methodologies, just a bit more complex and 
detailed. 
In the CR, the freedom to roam in the landscape is still a norm with some basic limitations according to 
the Nature Act (114/1992 Sb.) as well as in the forest according to the Forest Act (289/1995 Sb.). Most 
importantly, the usage of roads including field and forest roads or pathways is also the common right 
of the citizens according to the Road Act (13/1997 Sb.) as well. This freedom to roam means that rural 
landscape in the CR has a big recreational potential the more profound the closer to bigger cities. This 
also creates a close connection between ecological stable rural landscape and landscape sought after 
for recreation. There are a number of things these two landscape “variants” have in common, most 
obviously: 
1. Landscape permeability  
2. Landscape heterogeneity 
3. Landscape aesthetics 
 
Landscape permeability and landscape heterogeneity in ecological stable landscapes are heavily 
supported. Most importantly, by the Territorial system of Landscape ecological stability (TSLES) which 
creates a network of vegetated bio-corridors and bio-centers that is not only sought after by the plant 
and animal species but also by people as nice passages through the landscape. Other means of 
increasing heterogeneity are special protected areas.  
Increase in the value of landscape aesthetics in ecological stable landscapes comes simply as a 
byproduct in the form of higher density of aesthetically pleasing landscape features, such as lines 
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(alleys, roads, watercourses (Jedlička and Šlezingr, 2010), etc.), mosaic of polygons with different 
colors and texture (fields, meadows, water bodies (Pelikán et al., 2018), orchards, forests, etc.) 
(Deutscher, 2014). 
These clear connections between ecological stable landscapes with landscape with a high 
recreational potential have the potential to be one of the driving factors for changes in the rural 
landscape of CR. Realizing these similarities can empower both the ecological and social activities as 
well as integrated landscape development as a whole. 
 
Material and methods 
The above mentioned three methodologies were studied to evaluate their potential to assess the 
ecological stability of current rural landscape in the CR. The goal was to find what similarities and 
differences there are among them and mainly, to see if some basic conclusions can be drawn about 
the potential definition of a functional and stable landscape. This means, is there a certain threshold 
for the amount, area or state of vegetated landscape elements that can be considered a norm for 
functional landscape? 
 
Results and discussion 
Coefficient of ecological stability CES 
The coefficient determines the ratio between the total area of ecological stable (forest land, water 
bodies, grasslands, pastures, marshland, orchards and vineyards) and unstable landscape segments 
(arable lands, anthropocenoses, hop-gardens) in a given study area. It is widely adopted for the 
preparation of (TSLES). The method does not allow for deep description of individual segments, rather 
it concentrates on the scale of the whole landscape in the study area. The result is a relative number 
that corresponds to its actual status (Table 1.). 
 
Tab. 1: The state of the landscape according to the original CES method (Míchal, 1995 in Salašová, 
2015)  
Landscape type CES value  
V < 0,1  overexploited landscape with maximum disturbance of 

natural components that requires technical measures for 
compensation of basic ecosystem functions 

IV 0,1 < 0,3  overexploited landscape with distinct disturbance of natural 
components that requires technical measures for 
compensation of basic ecosystem functions 

III 0,3 < 1,0  intensively exploited landscape, in particular by 
agroproduction, the autoregulation capability is weakened – 
ecological lability, requires additive energy  to sustain basic 
ecosystem functions 

II 1,0 < 3,0  functional landscape with balanced artificial and natural 
components, lower need for additive energy-material flows 

I > 3,0  harmonic ecological stable landscape with dominance of 
natural or semi-natural components, low anthropogenic 
exploitation 

According to the CES values landscape can be divided into specific types on a scale according to their 
stability, respectively degradation. The IV. and V. landscape type requires a certain level of additive 
energy and material for remediation to sustain their ecosystem functions (Funai and Kupec, 2017). 
The III type and above determines a landscape with ongoing autoregulation processes still capable of 
a long-term sustainable management.  

The original method has been further updated by several authors. Here, we present one 
approach where the evaluated landscape segments are further added an ecological significance 
coefficient (0,1-1) to allow a more detailed description of their stability (Table 2.). 
 
Tab. 2: The state of the landscape according to updated CES method (Löw, 1988 in Salašová, 2015)  
Landscape 
type 

CES value  

V ≤ 0,1  devastated landscape  
IV 0,1< 1,0  disturbed landscape capable of autoregulation   
III = 1,0  balanced landscape  
II 1,0 - 10,0  landscape with prevailing natural components 
I ≥ 10,0  close to natural or natural landscape  
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Level of ecological stability LES 
The level of ecological stability determines the significance of any landscape segment in the 
ecosystem. The difference to CES is that LES accounts for the status of individual landscape 
segments. Apart from their ecological stability, their significance is also evaluated in six categories (0-
5). This further refines the CES approach while the interpretations remain the same (Salašová, 2015). 
 
Methodology of Nature and Landscape Mapping 
The main purpose for the mapping of nature and landscape (Vondrušková a kol., 1994) was to include 
the characteristic of different land use and anthropogenic interference on its individual parts.  The 
landscape is divided into segments according to land use and land cover. These segments are 
assigned a number of descriptive characteristics (specific code, LES, characteristics, specification and 
fyziotype). This way the methodology can be considered an extension to the LES method and can be 
adopted to give similar results with increased particularity.  
 
Ecological stability as a basis for recreational potential 
The original CES method determines certain thresholds for functional landscape types strictly based 
on the ratio between its stable and unstable segments. There is no evaluation of qualitative 
parameters (such as ecological significance in one of the updated methods (Table 2.)). Given the strict 
division between stable and unstable elements regardless of their specific qualitative indicators, the 
original CES threshold values can be further recalculated to find the appropriate acreage of stable 
segments equivalent to the CES values. This way, it is possible to define the approximate acreage of 
stable elements necessary for desired landscape functionality (table 3.) 
 
Tab. 3: Recalculated original CES values  
Landscape 
type 

CES value Equivalent areal percentage of stable segments of total 
landscape area 

V < 0,1  less than 9% 
IV 0,1 < 0,3  more than 9% and less than 23% 
III 0,3 < 1,0  more than 23% and less than 50% 
II 1,0 < 3,0  more than 50% and less than 75% 
I > 3,0  more than 75% 
 
Now the question arises what should be the goal on any planning level, be it local (cadastral unit), 
regional (administrative district) or even national level (state). In other words, which landscape type 
should we strive to reach? If we, as a society, agree that the type III as a medium disturbed type of 
landscape should be the norm for long-term sustainable landscape management with some specific 
exceptions (for example large-area specially protected areas on one side and sites of opencast mining 
and big cities on the other side) than this approach can really help with some basic landscape 
planning goals in certain areas. Landscape managers, stakeholders, state administration and other 
concerned authorities could really benefit from the application of this approach. 

In the case of the rural landscape of CR, it is best described as the type III landscape in the 
original CES method - intensively exploited landscape, in particular by agroproduction… (table 1.). In 
this very case, the takeaway could be that the appropriate acreage of ecological stable landscape 
segments should between 23% and 50% of total area. Territories that do not reach the minimum 
requirement (23%) should than strive to reach it.  
 
Conclusion 
In this article, we analyzed three distinct methodologies for the evaluation of landscape stability. We 
realized that the basic parameters of landscape stability (such as landscape heterogeneity, 
permeability and aesthetics) greatly correspond to the basic principles of recreational potential as well, 
especially in the rural landscape of the CR. Using the original CES approach (Míchal, 1995 in 
Salašová, 2015), we recalculated the CES threshold values to obtain equivalent percentage of the 
acreage of stable landscape elements to the total area of respective landscape types. We believe that 
good benefits can be obtained from this approach during the landscape planning process on any level 
(local, regional, national) by clearly identifying the acreage of ecological stable landscape elements 
that should be present in targeted type of landscape.  
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Souhrn 
V tomto článku byly analyzovány tři přístupy k hodnocení ekologické stability krajiny. Jednalo se o 
metodiku výpočtu koeficientu ekologické stability (KES), metodiku výpočtu stupně ekologické stability 
(SES) a metodiku mapování přírody a krajiny. Bylo zjištěno, že základní parametry stability krajiny 
(jako je např. biologická rozmanitost, průchodnost a krajinná estetika) jsou současně významně 
propojené s předpoklady pro rekreační potenciál území, a to zejména v případě venkovské krajiny ČR. 
Využití původní metody stanovení koeficientu ekologické stability (KES) (Míchal, 1995 in Salašová, 
2015) umožnilo přepočet prahových hodnot koeficientu ES pro získání ekvivalentních výměry 
ekologicky stabilních krajinných segmentů v poměru k celkové ploše řešeného území dle 
odpovídajících krajinných typů. Jsme přesvědčení, že tento postup může pomoci v procesu krajinného 
plánování na všech úrovních (lokální, regionální i národní) zejména tím, že umožňuje jednoznačně 
stanovit doporučenou výměru ekologicky stabilních společenstev pro jakékoliv řešené území na 
základě cílového krajinného typu. 
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Abstract 
Sediments in the river can significantly reduce the capacity. In most cases it is necessary to extract 
and transport the sediment. This is not possible to do always and everywhere. It is always 
recommended to excavate the sediments on the Ohře river. Proposals for appropriate solutions are 
dedicated in our article. 
 
Key words: water, stabilisation, bank 
 
Introduction 
The issue of sediment management in the stream is highly topical in ensuring the water flow rate in a 
river. However, not in all cases that sediment needs to be excavated and transported from the 
riverbed. 
The following contribution deals with the issue of sedimentation management in the riverbed of Ohře 
and relates to the requirements for the assessment of current state of sediments in particular areas 
(Nouzov - Hostěnice area is currently presented at the conference). 
 
Materials and methods - Proposed solution for partiucalar stretch of river Ohře  
In the overal view of the assessed stretch of the river (between approx. 2,5 to approx. 47,9 of river 
kilometers) regarding to the potential reduction of river flow capacity, we have to take into 
consideration the following facts:  
 
1. We are dealing with section of stream where natural (near-natural) transport of medium-
grained drift is in continual progress. Monitored sections of the river are thus not just below the valley 
reservoir, where the course of sediments is significantly affected, and this area is not long-term 
sediment extraction area etc.). Fluvial transport is ongoing and will continue in future depending on the 
velocity and flow rate. 
2. The bottom and shore material is continuously washed away, and is transported to more 
downstream sections. 
3. The potential volume of water in the monitored stretch (if several tens of kilometers long) is 
more or less constant for a given flow rate at a time. Unpaved natural levee, gravel bars etc. are 
drifted through the stream while changing their current form and location. A detailed calculation of the 
sediment flow will show the real actual state, but it was not part of the survey, which is the basic 
material for this paper. It can be processed if a number of actual data are provided (granulometric 
composition of bottom and bank deposits, up-to-date longitudinal and cross sections profile survey, 
etc.). 
 
From the research on historical documents (e.g. historical map above), consultations with local 
residents, observation of contemporary experts from Ohře River Board s.e. and own surveys in situ, it 
is evident that the issue of sediment movement is a long-term issue and sediment motion is actually 
the river-bed forming proces (Fig.1). 
Sediment transport is related to the flow velocity of the stream and alternating flood regimes such as 
floods (higher velocity, larger stream power) and periods when water level remains low (low velocity 
and decreased stream power), and in long term it is a difficult to control phenomenon. 
This leads to the suggested solutions (below) of particular issue in specific region. 
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Fig. 1: Historical map (19th century) with drawings of alluviums in the area of Žabovřesk on the Ohře 

(marked by arrows) GIS Laboratory UJEP, Mapy.cz 2011 
 
 
Results - Suggested solutions dealing with the estimated possible capacity reductions in particular 
stretch of stream are as follows: 
1. Due to available research data it is important to note that this is an expert recommendation, 
estimation of capacity reduction based on analogical issue solutions, preliminary hydraulic 
calculations, site search and study of acquired materials. 
2. The stream capacity in profiles with unpaved sediments will be in proposed flow rate reduced 
only in the initial phase. Alluvial material will be gradually displaced and transported if the velocity 
exceeds approx. 2 m / s. The intensity of this process depends mainly on the flow velocity and the 
duration of higher water level period. We assume a possible local reduction of the stream capacity in 
the range of 3-7% of proposed flow (far below the potential error of hydrological data). 
3. In terms of flow capacity in particular profile, a stabilized levee deposit can became 
significantly larger problem. Plant lodging of rich vegetation on one hand leads to local reduction of 
roughness in riverbed and increase the flow velocity, but on the other hand it largely eliminates 
flooding of levee. The problem may increase if the alluvial material is stabilized by mature trees and 
vital vegetation. Generally, in these cases the levee is gradually displacing only from the moment of 
first levee breach in river banks (river bottom). The exposure of the alluvial substrate causes a chain 
reaction and leads to an acceleration of aluvium destruction and then possibly to failure of adjacent 
river bank. 
4. Therefore, it is important and essential not to allow the levee to stabilize – we suggest the 
regular mowing of grasses, brush cleaning and removal of woody plants at least twice a year, then 
regular crashing of aluvial sediment surface to a depth of at least 15 cm. 
 
5. The extraction of sediments and removal of extracted material is possible as well, which is 
leading to rapid increasement of flow profile, that is clearly positive, but this step is usually the last 
possible option for submitters (mainly because of demanding implementation and economic reasons). 
 
Conclusion 
Presented suggestions relate to a set up section of specific watercourse. In general, hydraulic 
calculations based on the most accurate data are essential and need to be completed for setting the 
right long-term „sediment management strategy“. This is not just the current state, but primarily a 
comparison with the historical development of riverbed, which is influenced by transverse structures, 
channel modifications, etc. 
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Souhrn  
Článek se zabývá problematikou transportu sedimentů se zaměřením na možné snížení kapacity toku 
vlivem uložení sedimentů a jejich stabilizace kořenovými systémy dřevin. Prezentována jsou možná 
nápravná opatření – rozplavování sedimentů, odstraňování náletů, aj. – viz vlastní text článku a 
odkazy na použitou a doporučenou literaturu. Důležité je upozornění, že nahodilá těžba a 
odstraňování sedimentů u štěrkonosných toků nevede k cíli, sedimenty jsou na stejná místa 
transportovány znovu, důležité je zejména umožnění jejich samovolného rozplavování. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact: 
Anna Petříková 
E-mail: anna.petrikova@mendelu.cz 



  484  

THE IMPACT OF SOIL FERTILITY ON THE CHARACTERISTICS OF THE RURAL LANDSCAPE 
FOR ITS PROTECTION 

 
Canio Manniello1, Dina Statuto1, Andrea Di Pasquale2, Giuseppe Cillis1, Pietro Picuno1  

1 SAFE School of Agriculture, Forestry, Food and Environmental Sciences, University of Basilicata, via 
dell‘Ateneo Lucano 10, 85100 Potenza, Italy 

2 INNOVA Consorzio per l’Informatica e la Telematica srl, III Trav. G.B. Pirelli, snc – Z.I. La Martella – 
75100 Matera, Italy 

 
Abstract 
The optimization of land use, entailing the integration of land, water and soil management, 
encompasses complex decisions, which ask for some appropriate socio-economic and ecological 
priorities. Soil represents a fundamental resource, which plays a key role in ecosystems, since it 
governs all the mechanisms at the basis of vegetal growth and of all components of the total 
environment concurring to the formation of a rural landscape. Therefore, the characteristics of soil 
fertility should be taken in the highest consideration when the analysis of a rural landscape is 
performed, to preserve pedo-diversity and its spatial variability. In this paper, a peculiar feature of the 
soils - such as the availability of organic matter and soil fertility - has been considered with reference 
to the Basilicata Region (Southern Italy). An ecological index has been also quantified there, to 
examine the complexity and fragmentation of relevant rural landscapes. The combined assessment of 
these two parameters has allowed to highlight the characteristics that generally do not appear 
immediately in the perception of a certain landscape, enabling the evaluation of the actual fragility of 
typical scenarios of the study area, hence paving the way to the formulation of new landscape 
protection policies.  
 
Key words: Land & Soil, Fertility maps, Geographical Information Systems, Sharpe Index, Landscape 
protection 
 
Introduction 
The environmental changes occurred during the last decades, mainly caused by the concurrent 
actions of human activities and natural forces, have resulted in continuous interactions with the 
surrounding context (Statuto et al., 2017). A landscape can be considered as a dynamic open system, 
in which economic, social and biophysical factors interact among themselves, defining its current 
structure (Neubert and Walz, 2002; Statuto et al., 2016) and transforming it into a valuable heritage, 
having a cultural value as well (Statuto and Picuno, 2017; Statuto at al., 2013).  
The long-standing historical relationships that traditional communities have established with their 
environments, provided a rich diversity of soils. A soil is, then, the result of the complex interaction 
among specific regional environmental factors and managing strategies. Distinctive landscapes are 
thereby generally formed by particular soil modeling processes. Land use for agricultural purposes is 
leading to unprecedented changes in the rural landscape, ecosystems and the environment. Rural 
landscapes are changing due to the intensification of agriculture, which exploits the soil and changes 
its state and its natural functions, bringing with it some undesired environmental problems such as 
climate change, loss of biodiversity and pollution of water, soil and air (European Environment 
Agency, 1999). 
When soils are subjected to human impacts, they influence the value of the cultural landscape 
(European Policy Brief, 2016). The re-working of soils is the most tangible mean by which human 
activity has impacted on the landscape, creating field boundaries, spaces, paths and settlements. 
Behind the complexity of cultural landscapes, there are high levels of soil diversity (i.e. pedo-diversity) 
within regions, that demonstrate a great spatial variability of soil properties. This variability is not 
accidental, but rather structured by the activities of past communities. Therefore, pedo-diversity can be 
intended as the identification of specific cultural signatures present in the soil of local landscapes. In 
this paper, a peculiar feature of the soils - such as the availability of organic matter and soil fertility - 
has been considered to elaborate an ecological index enabling to examine the complexity and the 
fragmentation of a rural landscape. 
 
Materials and Methods 
The study area consists of the total territory of the Basilicata region (Southern Italy). It has a total 
geographical area of 10073.11 ha (Urbistat, 2019), predominantly covered by rural land, with a quite 
low density of average regional population (56.3 inhabitants/km2) (RSDI, 2019). The area used for 
agriculture is 472,833 ha (accounting for 46.9% of the regional surface area), of which 58.6% is used 
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for arable crops and 11.7% for woody crops. The 29.7% remaining surface area is characterized by 
permanent grassland, especially located in mountain areas (RSDI, 2019). In this region, soil is a 
fundamental component of agriculture, since it forms the basis of all chemical and physical processes. 
In recent decades, a persisting inadequate substitution of soil nutrients has led to the lack of organic 
matter and consequent low level of soil fertility (Fig. 1) (Manniello et al., 2020/a), only partly balanced 
by the reuse of agricultural residues (Manniello et al., 2020/b).  

 
Fig. 1: Map of the concentration of soil organic matter in Basilicata Region. 

  
Using a Geographical Information System (Quantum GIS-v.3.10) and considering the specificities of 
the study area, an ecological index has been calculated in order to examine complexity and 
fragmentation of the rural landscape. Through the Sharpe Index (Hulshoff, 1995) it is possible to 
highlight the significance of certain processes concerning land use transformations that have occurred 
in an historical period in a study area. The Sharpe Index is applied to individual types of land use 
classes. It may assume positive or negative values (Rete Rurale Nazionale, 2016). The Sharpe Index 
(S.I.) is thus calculated as: 

 
 
Where “pk1” is the area of the single land use class at year t1 expressed in hectares; “pk2” is the 
surface of the single land use class in year t2 (t2> t1) expressed in hectares; “S” is the total surface of 
the study area expressed in km2. 
 
Results and discussion 
The land use categories of the study area in the years 1990 and 2018 (Copernicus, 2020) are reported 
in Figure 2. 
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Fig. 2: Land Use Categories in the year 1990 (left) and in 2018 (right). 

 
On the basis of the "Agricultural Area Used" (Corine Land Cover level 2), the Sharpe Index has been 
calculated for each land use, to provide a comparison between the two different periods. When this 
Index has assumed a positive value, then the land use has recorded an increase in surface area in the 
reference period. On the contrary, if the index has assumed a negative value, the land use has 
recorded a decrease in its surface area. The results of this comparison are showed in Figure 3, in 
which the land uses responsible for the most significant changes are reported in a bar chart form. As a 
final result, it is clear that, in the case of Basilicata region, the most meaningful changes are due to the 
increase in the area used for arable and permanent crops, that has been balanced by a decrease in 
permanent grassland and heterogeneous agricultural areas. 
 

 
Fig. 3: Application of the Sharpe Index to the “Agricultural Area Used” of the Basilicata Region.  

 
This increase in the areas intended for arable and permanent crops (orchards, vineyards, olive 
groves), inevitably presupposes an intensification of agricultural activities in the considered period and 
a consequent increase in the tillage of the soil. This agricultural practice modified the soil pedological 
profile, its structure and spatial variability, causing at the same time a reduction of the organic matter 
content. These activities, like most intensive agricultural practices, require indeed continuous removal 
of nutrients from the soil, especially in relation to the agronomic techniques used. The arable crops, 
with their continuous processing, change the soil structure, progressively subtracting nutrients to the 
plant root systems. In the same way, permanent crops, in order to grow and perform their vital 
functions, need nutrients constantly, depleting the soil. As a consequence, without the necessary 
balancing and return to the soil of the substances removed from agricultural activities - which would 
close the cycle of organic matter - the soil no longer performs its vital functions correctly, as it 
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significantly reduces its physical, chemical and biological fertility, with consequent increase in erosion, 
causing alterations to the local ecosystems and to the whole rural landscape. Suitable planning 
interventions are therefore absolutely necessary, in order to restore proper conditions for safeguarding 
soil health and protecting the relevant landscape. For such an appropriate planning approach, the use 
of a powerful tool like a GIS - in which concentration of soil organic matter and land use 
transformations may be correlated – may reveal decisive. 
 
Conclusion 
Soil health is an excellent "indicator" of the quality of the landscape, which performs the fundamental 
function of maintaining landscape biodiversity. In the study area, which is considered a territory with a 
high rural – i.e., both natural and agricultural - landscape value, the content of organic matter present 
in the soils, and the correlation with a visual quality index, has enabled to evaluate the actual fragility 
contexts within the study area.  The use of a GIS has highlighted a characteristic that strongly impacts 
on the perception of a landscape, i.e.  the increase in arable and permanent crops in recent decades. 
These activities, other than creating a different visual quality of the landscape, exploit the soil, 
modifying its natural state and relevant vital functions, causing as a direct consequence a lack of soil 
organic matter (low fertility) and, generally, the loss of biodiversity and climate change.  
The obtained results could help to formulate new advanced tools aimed to landscape protection, which 
could be suitably employed by technicians and policy makers in their decisions aimed to proper 
landscape planning, mostly if the relationship between soil fertility and landscape quality are 
considered, together with the application of more indices for a detailed in-depth spatial analysis of the 
various considered factors.  
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Souhrn  
Půda je jedním z nejdynamičtějších prvků v krajině. Jedinečnost kterékoli krajiny je dána dynamikou 
půdních procesů. Ochrana půdní diverzity zmanemná ochranu charakteru krajiny. V regionu Basilicata 
byla zkoumána změna využití území (land use) za posledních téměř 30 let (1990 – 2018). Za pomoci 
GIS metod byla zkoumána dostupnost organické hmoty a půdní úrodnost. Na zemědělsky 
využívaném území byl využit Sharpe index, výsledky ukázaly snížení velikosti území určeného pro 
trvalé zatravnění a heterogenitu zemědělskýy využívaných ploch, stejně jako nárůst orné půdy a 
trvalých kultur. Tyto aktivity příliš vyčerpaly půdu, způsobily ztrátu organické hmoty a následně i 
úrodnosti, ztrátu biodiverzity a ovlivnění venkovské krajiny v negativním slova smyslu.  
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Abstract  
The deltaic space of Danube represents an important pillar of the Romanian territory, benefiting from 
global visibility through its uniqueness. Being a fragile space, economic activities (including tourism) 
must be practiced through sustainable exploitation. The intensity of the transport on the Danube's 
arms is dynamic, taking place in different forms. Sulina is one of the most important ports in the deltaic 
area, which functions as a control point for transport on the Danube. An economic database was used 
to carry out the research, including the number of companies in the deltaic space and their fiscal 
value. The central objective of the research is to identify the degree of impact that the companies have 
on the natural environment, but also the evolution of companies. The results indicate that the 
transports have increased gradually, and the volume of goods, transported by the companies from the 
deltaic area, has increased by more than 245% between 2001-2019, leading to a significant negative 
impact on the natural environment. The aim of the research is to increase the level of awareness 
regarding the fragility of the biosphere in the Danube Delta, but also on the need to limit the negative 
impact on the reservation. 
 
Key words: tourism, river, transport, companies, deltaic space 
 
Introduction 
The Romanian deltaic space is an extremely complex ecosystem, which over time has undergone 
important changes, and the transport on the Sulina Arm is an impact factor in the constant dynamics 
of the area (Ivan et al., 2012). Also, the presence of economic agents in a protected area such as the 
Danube Delta leads to permanent pressure on the ecosystem through the limited possibilities to 
eliminate waste, through high tonnage transports that affect the aquatic fauna, or through the 
discharge of untreated water directly into the natural habitat (Bănăduc et al., 2016). The transport of 
goods and tourists from the deltaic area, impose a significant impediment to the natural processes of 
transport on the arms of the Danube, especially of the intensity of currents and waves (Belacurencu, 
2007; Giosan, 2012). The tourism in the deltaic area can only be accessed by river or pedestrian 
transport, and the authorized economic agents in the tourism field, in 2013, offered transport through 2 
hydro-buses and 1 passenger ship (Păunică, 2014). Studies confirm that with the fall of the communist 
regime in 1989, the economy evolved by a slow growth, implicitly the economy of the Danube Delta, 
and the policies regarding the deltaic area are defective even today, although the policies of the 
communist period were correlated with the economic exploitation of the Delta (Hall, 1993; Van Assche 
et al., 2011). The deltaic space, during the communist period, was an important pole of Romanian 
tourists, and the beginning of the post-communist period also represented the opening of the gates for 
tourists from international markets (Romanescu et al., 2012). The research shows that companies in 
the deltaic area want an extension of the promotion in the online environment, the creation of 
innovative products and services, the extension of the influence of the promotion in the international 
markets or the creation of local brands (Andrei et al., 2014). 
 
Material and methods 
The research was performed based on a set of economic data that contains the number of companies 
in the deltaic area, the turnover, the number of employees in these companies, but also the profit that 
the economic agents registered during the analyzed period (2000 - 2016).The data regarding the 
number of ships that crossed the Sulina Arm and those related to the quantity of transports were 
collected on the website of the River Administration of The Lower Danube – Galati. The graphs were 
created using Microsoft Office Excel software. 
 
Results 
The number of companies in the deltaic area increased by more than 382% in the interval 2000 - 
2016, but the maximum point registered in evolution is the year 2014, with 393 economic agents. In 



  490  

2008, the general average of 277.7 companies was exceeded for the first time, and the trend of 
evolution is an ascending one (Figure 1). 

 
Fig. 1: Evolution of the number of companies in the Danube Delta (2000 -2016) 

Data source: UB 1365 
 
The fiscal value for the companies in the Romanian deltaic area shows an upward trend for the 
analyzed period, and an average of RON 115,792,862. Although the trend is a rising total, there are 
periods of decline (2014 - 2016). Between 2000 and 2016 there was an increase of the fiscal value of 
approximately 463%. Between 2014 and 2016 there was a 13% decrease of fiscal value (Figure 2). 
The number of employees in the companies located in the Danube Delta presents a different 
evolution, compared to the previous indices, the trend being a downward one. Interestingly, between 
2000 and 2016 there was a decrease of over 6%. The interval 2002-2004 is extremely interesting due 
to the oscillating evolution, manifested by a decrease of over 27% between 2002-2003, and an 
increase of approximately 158% between 2003-2004 (Figure 3). 

 
Fig. 2: Evolution of the fiscal value of companies from the Danube Delta (2000-2016) 

Data source: UB 1365 
 

 
Fig. 3: Evolution of the number of employees of the companies in the Danube Delta (2000 - 

2016) 
Data source: UB 1365 
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The profit of the economic agents from the localities of Tulcea registered an increase of approximately 
11,28% between 2000 and 2015, but between 2015 and 2016 the profit decreased dramatically by 
over 49%. The overall trend is an upward trend, and the general average was exceeded for the first 
time in 2011 (Figure 4). 
Sulina Canal is one of the most important control points for transportation on the Danube, so it is well 
metered, including dwt. The first category is represented by the cargo vessels of less than 3000 dtw, 
which shows a decrease of over 68% during the analyzed period, these also representing the 
minimum / maximum points. Ships with a dwt between 3000 - 6000 recorded a significant increase of 
560% during the analyzed period, and those with a dwt> 6000 showed a tendency of equilibrium, 
alternating the periods of increase with those of decrease (Figure 5). 

 
Fig. 4:  Evolution of the profit value of the companies in the Danube Delta (2000 - 2016) 

Data source: UB 1365 
 

 
Fig. 5: Evolution of the number of vessels that crossed the Danube Delta on the Sulina Channel 

(2004 - 2019) Data source: UB 1365 
 

 
Fig. 6: The quantity transported to / from the Danube Delta on the Sulina Channel (2004 - 2019) 

Data source: UB 1365 
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The data collected also gives us an overview of the evolution of the quantity of goods transported by 
the companies in the Romanian deltaic area. For the transports inside the area, there was a doubling 
of the tonnes of goods transported, while the quantity driven abroad increased by more than 227%. 
The general averages regarding the quantity of goods transported were exceeded in 2011 and 2014 
respectively (Figure 6). 
 
Conclusion 
The research certifies, based on the economic indicators, the fact that the economic agents are 
increasing during the analyzed period, and their importance is on an upward trend, manifested by 
consistent increases in profit and fiscal value. 
The research highlighted the need for advanced methodological approaches, which analyze the 
impact of the evolution of the economic component on the other systemic components, approaches 
adapted to tritorial systems with a high degree of specificity (Manea et al., 2013; Grecu et al., 2019; 
Andronache et al., 2019; Ciobotaru et al., 2019; Diaconu et al., 2019; Petrișor et al., 2016). 
Studiul certifică faptul că impactul asupra mediului a crescut în perioada analizată prin intensificarea 
tonajului ridicat și a transferurilor de deșeuri în cantități considerabile. The study wants to raise 
awareness on the need to practice in a sustainable way of transport in an extremely fragile region. 
Also, transport for tourists is needed in the area, but it must be constantly monitored to ensure a 
balance between the carbon footprint of tourism and the measures aimed at protecting the area. 
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Souhrn 
Tento výzkum se zaměřuje na zvýšení povědomí o důležitosti zachování rovnováhy mezi 
ekonomickými aktivitami a podpory extrémně cenným ekosystémem. Množství společností je 
v neustálém rozmachu, což má za následek intenzifikaci vnitrostátní i mezistátní dopravy. Cíle 
výzkumu bylo tedy dosaženo, výzkum přispěl k objasnění výrazně negativního dopadu, který působí 
plavidla plavící obrovská množství do/z tohoto citlivého ekosystému. Přírodní prostředí nenabízí 
alternativní možnosti ke zvýšení kvality života obyvatel, ale zodpovědný způsob odklízení odpadu a 
kontroly přepravy by mohl vzejít ze zájmu místní administrativy a hnutí udržitelného ekonomického 
rozvoje.  
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Abstract 
Shelterbelts established along the inland waterways meet very specific functions of certain landscape 
significance, eg.: technical (wind protection, anti-erosion, banks strengthening, etc.), biocenotic and 
aesthetic. Such a case presented the Żerański Canal (17.6 km of total length), established in the 
1950s north-east of Warsaw. This facility was planned (since the 1930s) as a transport route to/from 
industrial areas of the Warsaw’s river port in Żerań, being a part of the future (and never 
accomplished) great waterway linking the Vistula and Dnieper rivers. 
In September 2015 – March 2016, field studies were performed on a representative section of the 
west bank of the Canal (ca. 10,0 km), from the Vistula river port in Żerań to the Rembelszczyzna 
village. The aim was the identification and evaluation of local dendroflora resources. This led to the 
establishment of the spatial arrangement and the structure of composed linear by-water shelterbelts 
founded along Canal the 1960s. They presented generally a well-readable composition, consisted 
mostly of various taxons of poplars, which reached partially the senile stage of life discrepancy. 
The conducted research allows concluding that the area along the bank of the Żerański Canal has 
high and unique landscape value on a supra-local scale, mostly due to the occurrence of composed, 
mature by-water shelterbelts. 
 
Key words: By-water shelterbelts, inland waterways, poplars, Żerański Canal, Warsaw 
 
Introduction 
The Żerański Canal was built in the 50s of the 20th century after Zegrze Reservoir (located northeast 
of Warsaw) was formed as part of the originally planned (1930s) waterway linking the Vistula and 
Dnieper rivers. The 17.6 km long waterway, in addition to shortening the distance from Bug river to the 
Warsaw’s section of the Vistula (about 41 km), was aimed to support transport needs of future 
development of industrial zone around the river port in Żerań. The proximity to Warsaw results in the 
fact that the area along the Żerański Canal is currently under increasing investment pressure. 
The paper is to present the results of the study aimed to identify and evaluate dendroflora in 
taxonomic, spatial and qualitative terms, with particular regard to composed forms of by-water 
shelterbelts in the context of increasing anthropopressure (e.g. recreational movement, progressive 
housing development) near the Canal. 
 
Material and methods 
The performed field studies (September 2015 - March 2016) and following analyzes of collected data 
were focused on determining the natural and landscape values of the site [Fortuna-Antoszkiewicz et 
al. 2016]. The research included, in particular, the evaluation of dendroflora in the taxonomic, spatial, 
quantitative and qualitative terms (general inventory, photo-documentation), as well as the 
assessment of landscape values and the degree of anthropopressure (among others the presence of 
invasive plant species). The studies were carried out on the west bank of the Żerań Canal, on a 
representative section of ca. 10.0 km from the Vistula port in Żerań to Rembelszczyzna. 
 
Results 
The area along the shore of the Canal can be classified as strongly anthropogenic. Vegetation 
communities occurring there are degenerative forms of replacement forest communities, including 
especially subcontinental mixed coniferous forest (Querco roboris - Pinetum sensu lato Pino-
Quercetum / class Vaccinio - Picetea), with the participation of neophytes - alien species to native flora 
[Wysocki, Sikorski 2009]. This means that the course of plants succession in this area is focused on 
the dominance of species typical for more affluent habitats (mesotrophic species - with medium 
requirements and eutrophic species) 
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Fig. 1: The general arrangement and the structure of composed linear by-water shelterbelts founded in 

1960s along the Żerański Canal. Presented the division of the study area into sectors: A – O (by: B. 
Fortuna-Antoszkiewicz, J. Łukaszkiewicz, P. Wiśniewski, 2015) 

 
At the research site, it was found the occurrence of linear forms of by-water shelterbelts (fig. 1.), which 
were partially quite well preserved. These plantings originated in general from the 1960s were 
established as rows or belts and consisted in the majority of various poplars taxons, including Populus 
'NE 49' (Stainer & Stout’s hybrid), Populus xcanadensis Moench 'Marilandica' (fig. 2.), Populus nigra L. 
'Italica' (fig. 3.) and Populus simonii Carrière 'Fastigiata' (fig. 4.). This kind of shelterbelts established 
along the inland waterways, meet the strictly defined functions, eg.: technical (reinforcement of 
embankments, anti-erosion, etc.), biocenotic (wind protection, protection against excessive 
evaporation and water eutrophication generated by agriculture) and aesthetic (certain landscape 
value). 
Such plantings (groups, rows and belts) are characterized by a specific form and internal structure 
which ensures their environmental effectiveness – have an openwork structure, permeable to the 
wind. This provided a better exposition of canopies to sunlight and good conditions for their growth 
(lower competition for soil nutrients). What is more important, such a structure causes the slowdown of 
the wind speed and reducing the effects of wind erosion in the areas behind the belt [Hejmanowski, 
Milewski, 1964; Jakuszewski, 1973; Zabielski, 1973]. 

 
Fig. 2: By-water shelterbelt of Populus xcanadensis 'Marilandica' - view of the west bank of the 

Żerański Canal towards SW (photo. J. Łukaszkiewicz, VII 2016) 
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Fig. 3: Populus nigra L. 'Italica' - a fragmentary row on the west bank of the Canal; view towards SE 

(photo. J. Łukaszkiewicz, VII 2016) 

 
Fig. 4: A row of Populus simonii Carrière ‘Fastigiata’ on the lower terrace of the embankment of 

Żerański Canal near the Żerań Port (photo. B. Fortuna-Antoszkiewicz, VII 2016) 
 
Poplars shelterbelts growing along the Żerański Canal usually consist of 2 parallel rows distant by 5.0 
- 7.0 m and an average spacing of trees 3.0 - 5.0 m between trees. However, these parameters are 
variable and sometimes irregular. About 50% of the poplars reached trunk circumferences of 200 cm. 
These are trees growing on average to a height of 28.0 - 30.0 m. In places, the silhouettes of trees 
show a reaction to the wind from the dominant west direction (trunk inclination towards the Canal, 
asymmetrical crown structure). 
It was also found that some parts of by-water shelterbelts were shaped in parallel rows established at 
different levels of the embankment relative to the water surface, where e.g. the lower level was 
planted with Populus simonii Carrière 'Fastigiata' (currently, most of these trees die back), while the 
waterfront's crown was planted with the Populus xcanadensis Moench (fig. 5.). 
Observed shelterbelts were characterized by a relatively homogeneous age structure. Poplars along 
the Żerański Canal have reached approx. 50 - 60 years (age established on the number of rings on 
the surface of stumps after trees removed). These trees are generally viable (especially Populus 
'NE 49', or Populus xcanadensis Moench 'Marilandica') even though they have already entered the 
ageing phase. In some places, there are symptoms of deteriorated or poor health (especially 
Canadian poplars), which is manifested, among others, by secretion of thick and medium deadwood 
(up to approx. 25% of the crown volume). 
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Fig. 5: Double row of poplars in the vicinity of the Żerań river port: lower level of the embankment - row 

of Populus simonii Carrière ‘Fastigiata’ (mostly dying back), above and behind – the row of Populus 
xcanadensis Moench (photo. B. Fortuna-Antoszkiewicz, VII 2016) 

 
To increase the biodiversity, poplars by-water shelterbelts were planted with composed underwood. 
Remains of these plantings consist of species such as Rosa sp., Forsythia sp., Caragana sp., 
Lonicera sp., Philadelphus sp., Ligustrum sp., Physocarpus sp. and Syphoricarpos sp. 
 
Conclusion 

1. By-water shelterbelts along the part of the west bank of the Żerański Canal take the form of 
rows and belts. 
2. A characteristic feature of these plantings is the dominant share of poplars in the species 
composition, e.g.: Populus simonii Carrière ‘Fastigiata’, Populus nigra L. 'Italica', Populus ‘NE 49’, 
Populus xcanadensis Moench ‘Marilandica’ (some in senile stage). 
3. The time of the establishment of these plantings is the 1960s - the age of the trees is about 60 
years today. Considering the species and varieties of used poplars, the age of the trees affects the 
current state of plants and spatial arrangements in individual fragments of the analyzed area - 
Populus simonii Carrière 'Fastigiata' are in particularly poor condition (fragmentary rows; trees in 
poor health). 
4. The lack of regular maintenance of the stands is visible throughout the entire area, results 
with fragmentation and gradual degradation, which destroys their protective impact and disrupts the 
consistent ecological string that has been in existence until now. 
5. The effect of the lack of care and control of the condition of the trees is also the presence of 
foreign expansive species and above all woody invasive species, e.g. Prunus serotina (Ehrh.) 
Borkh. and Quercus rubra L.. The gradual expansion of invasive plant species indicates an 
unfavourable course of plant succession on the site. The uncontrolled development of trees from 
these species in the future may threaten the ecological stability of this area. 
6. A direct threat to existing by-water shelterbelts is strong anthropopressure (in the 
surrounding areas - permanent, long-term environmental pollution, e.g. emission of dust and 
harmful chemical substances, disturbing the acoustic climate). 
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Souhrn 
Žeraňský kanál (17,6 km) byl postaven v padesátých letech poté, co byla postavena nádrž Zegrze. 
Tento kanál byl částí vodní cesty plánované ve třicátých letech a která měla propojit řeky Visla a 
Dněpr. Kanál měl podpořit budoucí dopravu mezi průmyslovými zónami v okolí přístavu Żerań. V 
současné době je okolí kanálu pod silným tlakem investor vzhledem k blízkosti Varšavy. Od září 2015 
do března 2016 byl proveden terénní průzkum a analýzy se zaměřením na determinaci taxonů stromů 
a jejich umístění, množství a zdravotní stav. Studie byla provedena po západním břehu kanálu na 
reprezantativním úseku dlouhém 10 km. V oblasti podél toku se nacházelo vadnoucích stromořadí 
vysazených v 60. letech 20. století s většinou různých taxonů rodu Populus, některé v senescentní 
fázi. Tento stromořadí, budovaných podél vodních cest měl přesně definované funkce: technické, 
biocenotické a estetické. Lze konstatovat, že břehové porosity Żerańského kanálu mají vysokou 
krajinářskou hodnotu (včetně výskytu komponovaných, vzrostlých stromořadí). Je to oblast s unikátní 
přírodní a kulturníhodnotou v nadmístního měřítka.  
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Abstract 
The study presents anthropogenic transformations of deforested mountain landscape (alpine 
pastures) in the peaks of the Ďumbier Tatras in the current Low Tatras National Park during the 20th 
century, as a basic habitat for re-introduction of the original Tatra chamois. The paper points to areal 
changes of anthropogenic pastures in relation to the tourism development and related construction 
and operation of infrastructure (recreational facilities), or superstructures (mountain transport facilities) 
in Chopok and Ďumbier massif. The tourism development in the last half-century resulted in the 
construction of modern cableway transport facilities and ski slopes, which divided the chamois habitat 
into two parts. Anthropogenic activities, such as pastoralism and the associated deforestation on the 
upper edge of the forest, have over the centuries created an environmentally sound and generally 
sufficient area of alpine meadows, a suitable biotope for the re-introduction of Tatra chamois. On the 
contrary, the massive tourism development currently negatively affects the chamois population in Low 
Tatras.  

 
Key words: Landscape of Ďumbier Tatras, national park, nature protection, tourism, Tatra chamois 
(Rupicapra rupicapra)  
 
Introduction  
The peak part of the Ďumbier Tatras mountain ridge has been anthropogenically deforested since the 
15th century in connection with the intensive development of cattle grazing. For this reason, the 
scrubland and forest vegetation was removed and the zone of anthropogenic alpine meadows – bald 
mountains was gradually extended. The upper boundary of the forest was lowered from the original 
altitude of about 1,800 m a.s.l. to a height of about 1,400 m above sea level and often even lower 
(Hronček, Štrba, Gregorová 2019). 
The largest area the alpine meadows ever was reached at the beginning of the 20th century, thus 
creating an environmentally friendly and large enough area for the introduction of the chamois in the 
Ďumbier Tatras. On the other hand, a considerable development of tourism and the related 
infrastructure (recreational facilities) or superstructure (mountain transport facilities) has currently had 
a negative impact on the Low-Tatras chamois population. 
The aim of the study is to point to the interaction of the anthropogenically-created deforested mountain 
landscape, nature protection and the chamois introduction in the Ďumbier Tatras in the second half of 
the 20th century. 

 

 
Fig. 1: Location and delimitation of the studied area of the Ďumbier Tatras mountain ranges within 
Slovakia and Europe  
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Materials and methods 
The fulfilment of the paper main goal required the use of a wide range of research methods (Ivanička 
1983, Minár 2001) with a historical and geographical analysis based on a detailed study of archival 
sources being its cornerstone. The study of features, properties and characteristics of the Ďumbier 
Tatras bald mountain landscape was based on several years of field research. We have therefore 
gathered a wealth of information which, by analysing and evaluating, has revealed a causal context in 
the study of the phenomena affecting both, changes in and development of the landscape in relation 
to the chamois habitat and the relationship between tourism development and the conditions for 
chamois survival. Statistical or cartographic methods, for example, can be considered complementary 
to the above methods. These were used to quantify the spatial characteristics of the chamois habitat 
which were marked in maps. 
 

Results  
The original expansion of alpine meadows (non-forest formations) in the highest parts of the Ďumbier 
Tatras mountain range stabilized at its minimal expansion area at the turn of the century. Natural 
alpine meadows occupied an area of only 941.66 ha in the highest parts of the Ďumbier and Chopok 
massif, including its cliff relief (Michalko 1985). This area had remained unchanged, i.e. unsuitable for 
the survival of the chamois population, until the 15th century when its extensive anthropogenic 
deforestation began. The deforestation was mainly influenced by Vlach colonization (Hronček 2015). 
We can, however, see its connection with mining development, too. 

 

   
Fig. 2, 3: Research of chamois population on the Chopok massif during the elaboration of the study 
(left) and Alpine chamois in the Krúpova hoľa Mts. (right) 

 
During the 16th century the deforestation and the area of anthropogenic alpine meadows - balds 
reached the same size as in the middle of the 20th century (Hronček, Štrba, Gregorová 2019). The 
maximum area of anthropogenically formed alpine meadows at the time of chamois introduction was 
more than 6,600 ha. This habitat area provided a sufficient ecological environment for the life of an 
independent chamois population in the Ďumbier Tatras. In this period, the artificial upper limit of the 
forest in the Ďumbier Tatras oscillated between 1,300 and 1,520 m above sea level (Midriak 2010). 
This predisposed and altered alpine landscape not only created suitable habitats for chamois re-
introduction but also made the landscape more attractive for modern tourism. The uniqueness of the 
Ďumbier Tatras landscape that has been anthropogenically changing over the centuries was also 
triggered by the establishment of the Low Tatras National Park in 1978 (Čech 2015). 
In 1968, after a rapid decrease in the number of chamois in the Tatra National Park, Ing. Blahout 
elaborated the proposal for the introduction of the chamois in other mountains of Slovakia. Of the 
three proposed areas (Low Tatras, Greater and Lesser Fatra), the central Ďumbier part of the Low 
Tatras was considered most favourable (Blahout 1968). 
In the period of eight years (1969 - 1976), 30 chamois (11 males, 16 females and 3 calves) were 
relocated from the Tatra National Park to the Low Tatras. During the first three years of re-introduction 
(1968 - 1970), 20 individuals (66.7%) were released. The remaining 10 (33.3%) were then introduced 
between the years 1972 and 1976 (Blahout 1976; Urban, Malina 2017). Since the 1970s, the newly 
introduced chamois population had to fight with the developing tourism over their habitat on the 
Chopok massif as a vast network of ski slopes, cableways and associated infrastructure were being 
built there. 
Between 1969 and 1980, the population showed a balanced upward trend without any significant 
fluctuations. In 1980, it reached the number of 121 chamois and in the years that followed it varied 
between 100 and 120 individuals (Urban 1985). In the 1986-1995 period, it stabilized on an estimated 
number of 120-140 chamois. After reaching this state, the population began to decrease (since 1996) 
and has stabilized at around 100 chamois since the late 1990s (Urban, Malina 2017). 
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The grazing of farm animals on the balds of the national park completely ceased after 1989. According 
to Corine land cover data (Copernicus 2018), the area of deforested peak parts – balds forming the 
chamois habitat was 6,665.61 ha in 2018. 
The chamois population has had to fight the development of tourism in the peak parts of the mountain 
range since the beginning of its introduction. In the fifties of the 20th century, a cable way and several 
ski slopes began to be gradually built and divided the originally homogeneous area of the chamois 
habitat into two parts. There were slopes, chairlifts and cableways built from the northern (Liptov) side 
at a length of 1,145 m and from the southern (Horehronie) side all the way from the Srdiečko (hotel) to 
the Chopok peak. Moreover, since the summer of 1970, the old Chopok ski slopes, namely 
Kosodrevina - Srdiečko, Srdiečko - Krupová, Chopok - Krupová and Dereše - Kosodrevina were 
modernised (Gregorová 2019). The spontaneous development of tourist traffic and uncontrolled 
construction on the exposed bald mountain sites had a negative impact not only on the recreational 
value of the given natural environment but also significantly influenced the living conditions of 
chamois, which had to cope with permanent changes occurring in their habitat.  

 

 
Fig. 4: Area of chamois colonization in Ďumbier Tatras in relation to recreational infrastructure and 
superstructure 
 
Discussion  
The chamois introduced in the Ďumbier Tatras have quickly adapted to the new environment and have 
spread almost throughout the entire central part of the mountain range providing a suitable 
environment for chamois existence. The success of the re-introduction was influenced by the similarity 
of conditions (in particular hypsometric, climatic, morphological, geological and trophic) of the area 
from which the introduced chamois came and of the area into which they were released. 
Despite relatively suitable habitats, the chamois in the Ďumbier Tatras has a limited space of only 
about 400 - 450 ha. In the central part of the mountain range, above the upper boundary of the forest, 
this area is almost exclusively covered with the subnival, alpine and subalpine vegetation (Blahout 
1976). Over the years, the size of the habitat has not shown any significant fluctuations. It was around 
2,800 ha on average with winter habitats usually taking up only around 1,300 ha (Urban 1985). 
At present, the chamois subalpine and alpine vegetation habitat forms a section of the main ridge in 
the Ďumbier part of the mountain range stretching from Chabenec (1955 m) or Ďurková (1749.8 m) in 
the west to the massif of Štiavnica (2025.3 m) or Králičky (1807.4 m) in the east (which is almost 20 
kilometres long) and to its lateral forks (Poľana - Zákľuky - Bôr or Ludárova hoľa) in the north and 
(Kotliská - Skalka - Žiarska hoľa, or Kozie chrbty Mts.) in the south, the adjacent upper limits of valleys 
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(Lomnistá, Vajskovská, Krížska, Demänovská, Široká, Ludárova, Jánska) included (Urban, Malina 
2017). 
According to the 1980 land-use planning documentation of a large territorial unit of the Low Tatras, 
there were 76,300 ha dedicated to recreational activities for an estimated daily attendance of 90,000 
tourists. Based this fact, further development of recreational infrastructure was proposed. The peak 
Chopok was identified as the most burdened area of the whole territory. Therefore, a special study 
"High Mountain Recreation and Tourism Center Chopok – Southern Low Tatras" was prepared in 
1982 to plan its use. 
At present (as of 1.1. 2020), 5 cable cars and 8 chairlifts as well as 10 other lifts, which together are 
able to transport almost 28,500 visitors, are functioning in the Chopok area, or the resort Jasná, a.s. 
The slopes and ski roads built from the main ridge to its basement of a length of more than 50 km 
have a major impact on the original landscape and the chamois habitat. In addition, the ridge of the 
mountain range, along with side forks and valleys, is connected by a network of hiking trails of an 
overall length of more than 150 km (according to field research). 

 
Conclusion  
In terms of the concentration of tourist traffic and the density of tourism infrastructure and 
superstructure, the Ďumbier Low Tatras are, in some parts, over-dimensioned. There, the nature and 
landscape protection contradict further tourism development (such a large expansion was not 
predicted at the beginning of the 1980s). In the main ridge area, section Dereše-Chopok-Ďumbier, the 
limit value of the land bearing capacity has been exceeded and resulted in a permanent damage. 
These changes are irreversible and have a negative impact on the chamois habitat which is getting 
smaller and smaller. 
At present, the chamois population in the Ďumbier Tatras is relatively stable and has an adequate 
habitat considering the number of its population. The development of the modern alpine tourism 
infrastructure and the growth of spontaneous tourist traffic to the exposed bald mountains and peak 
sites has had a negative impact not only on the recreational landscape but also on the chamois 
population. The original homogeneous chamois habitat, divided into western and eastern parts, will 
require active conservation management in the future so that the population will survive in the years to 
come. 
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Souhrn  
Studie popisuje antropogenní transformace odlesněné horské krajiny (vysokohorské pastviny) 
v nejvyšších částech Ďumbierských Tater, v Nízkotatranském národním parku v průběhu 20. století, 
jako základního biotopu opětovného rozšíření kamzíka horského. Popisuje plošné změny 
antropogenních holin ve vztahu k rozvoji cestovního ruchu a s ním spjaté infrastruktury (rekreačních 
zařízení), případně suprastruktury (horských dopravních zařízení) v masivu Chopku a Ďumbiera. 
Rozvoj cestovního ruchu v posledním půlstoletí mělo za následek výstavbu moderních lanových 
dopravních zařízení a sjezdovek, které rozdělily areál rozšíření kamzíka na dvě části. Antropogenní 
činnost jako pastevectví a s ním spjato odlesňování udělaly na horní hranici lesa v průběhu století 
ekologicky vyhovující a plošně dostatečně rozsáhlý areál alpských luk, vhodný biotop pro introdukci 
kamzíka. Masívní rozvoj cestovního ruchu v současnosti naopak ovlivňuje negativně nízkotatranskou 
populaci kamzíka. 
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Abstract  
Tourism is today one of the most dynamic economic sectors, having a decisive role in the economic 
development and the creation of new jobs. In this context, it becomes compulsory to study the role it 
could play in local economic development. In the present study we analyze the role of tourism in the 
development of tourist resorts in the South-East Development Region, Romania. In this regard, we 
analyzed four economic indicators, number of companies, number of employees, turnover and profit 
from the tourism sector for the tourist resorts, which are in accordance with the Governmental 
Decision 107 of 2018, regarding the approval of the certification of some localities or parts of localities 
as tourist resorts of national or local interest. An economic database was created, for a period of 19 
years, 2000-2018. The data were used to create evolution charts for the tourism sector of these 
systems with tourist functionality. The results show that tourism is a complementary activity, but that it 
can play an important role in the diversification of incomes in the territorial systems studied. 
 
Key words: tourism sector, economic indicators, territorial systems with tourist function 
 
Introduction 
Today, it is becoming more and more obvious that more detailed studies of the role that tourism can 
play in the level of local economies are needed, especially in terms of the positive contribution it can 
bring economically (Drăghici et al., 2015, Da Silva Lopes et al, 2019, Escoto et al., 2019). This 
statement is justified by the fact that, worldwide, tourism, through its positive dynamics, has become 
an important element in international trade and one of the main sources of income for many countries 
(UNWTO 2020).  Also, tourism has a multiplier effect contributing to the development of other related 
sectors, which can influence, at the level of local economies, the overall economic development. The 
study of the role that tourism could play at the level of local economies can offer efficient solutions to 
integrate this economic activity at the level of the local strategies elaborated by the decision makers 
(Badola et al., 2018, Grecu et al., 2019). In fact, truly effective management strategies should take into 
account the way in which specific economic activities relate at the local level (Merino & Prats, 2020, 
Pintilii et al., 2017, Andronache et al., 2017). 
 
Material and methods 
South-East Development Region, Romania, is one of the 7 Development Regions next to Bucharest-
Ilfov that were created by the voluntary association of neighboring counties. Their purpose is to 
coordinate the necessary regional development, being equivalent to NUTS-II type structures in the 
EU. The South-East Development Region is one of the most attractive regions from the tourist point of 
view in terms of the tourist potential available to it (example: Danube Delta, the only delta in the world 
declared a biosphere reserve, the Black Sea coast, etc.). In this context, we set out to study the role of 
tourism in the local economic development by analyzing the tourist resorts in the South-East 
Development Region, certified according to Governmental Decisions 107 of 2018 (Fig.1). Thus, an 
economic database was created for the period 2000-2018 with four indicators considered relevant: 
number of companies, number of employees, turnover and profit from the tourism sector, at the four-
digit CAEN code level (Classification of National Economy Activities). Based on this, evolution charts 
were developed for the tourism sector. 
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Fig. 1: Study area - location of tourist resorts in the South-East Development Region, Romania 

 
Results 
Analyzing the graphs in Figure 2, we can notice the general positive trend of the evolution of the total 
number of companies for the entire analyzed period. However, at a closer look (Fig.2A), two periods 
can be highlighted, namely: 2000-2008 when the growth rate is extremely accelerated (practically the 
number of companies increases almost 4 times) and the period 2008-2018, during which the number 
of firms remains approximately constant (it should be noted here that the beginning of the interval is 
marked by a sharp decrease - the number of firms from 2010 becomes about the same as in 2007 - as 
a result of the economic crisis). The evolution of the number of tourism companies follows the same 
pattern, their number also increasing by about four times, although the percentage of tourism 
companies did not exceed 4% of the total in the analyzed period (from 257 in 2000 to 889 in 2018) 
with an average growth rate of about 7% (Fig.2B). 
 

A. B. 
Fig. 2:   A. Evolution of the total number of companies; B. Evolution of the number of tourism 

companies 
(Data source: project UB 1365) 

 
The evolution of the number of employees (Fig. 3) is positive overall for the whole period, the increase 
being 17% (maximum is reached in 2007 of 155,811 employees the number being double compared 
to 2000). The economic crisis has its strong imprint on the general evolution (fg.3A), the number of 
employees dropping sharply from 155,811 employees in 2000 to 113,373 in 2010 (a decrease of 
about 28%), however, it remained positive compared to 2000. The evolution of the number of 
employees in tourism has a slightly negative trend for the whole period analyzed (Fig.3B).  Besides, in 
8 years out of the 19 of the analyzed period, the registered values are below the average of 4741 
employees.   



  506  

The analysis of the evolution of the turnover (Fig. 4), reveals a pattern similar to the evolution, this 
being generally positive, for both the total turnover and for the tourism one. Thus, the total turnover 
increased from 3,549,495,105 Lei in 2000 to 43,097,579,550 Lei in 2018, while the turnover in tourism 
increased from 109,670,808 Lei in 2000 to 863,218,876 Lei in 2018 (Fig.4B). As a percentage, the 
value of the turnover of tourism in total turnover varied between a minimum of 1.7% and a maximum 
of 3.1% in 2000, the average being 1.9% for the whole interval (Fig.4A). 
The evolution of the profit (Fig.5), has a positive tendency for both the total profit and the tourism 
profit. Thus, the total profit increased from 208,781,687 Lei in 2000 to 2,908,289,688 Lei in 2018 (an 
increase of approximately 10 times compared to the beginning of the interval), the average profit from 
tourism being 4.5% of the total (Fig.5A). The profit from tourism had in the year 2000 the value of 
12968413 Lei, so that in 2018 it will reach the value of 210046142 Lei (an increase of approximately 
16 times compared to the beginning of the interval). The average profit for the analyzed period was 
56,963,069 Lei, and out of the total range, for 13 years the values recorded were below this average 
(Fig.5B). 
 

 
A. 

 
B. 

Fig. 3:   A. Evolution of the total number of employees;   B. Evolution of the number of employees in 
tourism 

(Data source: project UB 1365) 
 

A. 
 

B. 
Fig. 4. A: The evolution of the total turnover (in Lei, average Euro course over the whole 

analyzed period is 3,887 lei for 1 Euro);  B. The evolution of the turnover in tourism 
(Data source: project UB 1365) 

 

A.  
B. 

Fig. 5:   A. Evolution of total profit (in Lei, average Euro course over the whole analyzed period 
is 3,887 lei for 1 Euro); B. The evolution of the profit from tourism 

(Data source: project UB 1365) 
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Conclusion 
At the level of detail, it can be observed that the evolutionary pattern of the number of tourism 
companies, is similar to the one for the total number of companies, their number increasing 
approximately four times. Also, the evolution of the number of employees in tourism was strongly 
oscillating compared to the evolution of the total employees, being influenced by the economic 
situation but also by the particularity of this industry (the economic crisis is affecting the number of 
employees). The turnover and the profit from tourism, although they had a positive evolution, 
remained, as a percentage, at average values of less than 5% of the total turnover and general profit. 
The analysis for the four indicators highlighted the positive evolution of the tourism sector, however, it 
should be emphasized that tourism is a complementary economic activity. It should be viewed more 
as a way of capitalizing on the local resources and supplementing the income made locally. Using the 
methodology of this study together with other methodologies already tested (Ginesua et al., 2016, 
Zeleňáková et al., 2017, Diaconu et al., 2019, Gruia et al., 2019), it can be a way to make the 
management plans elaborated by decision makers more efficient. 
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Souhrn 
V této studii jsme analyzovali vliv turismu na rozvoj turistických rezortů v jihovýchodním rozvojovém 
regionu, v Rumunsku. Pokusili jsme se určit roli, kterou turismus sehrává na místní úrovni. Za 
nejrelevantnější jsme zvolili tyto čtyři ekonomické indikátory: počet společností, počet zaměstnanců, 
zisky a ztráty v turistickém sektoru klasifikované v dle nařízení vlády č. 108 z roku 2018, které zařadilo 
některé lokality či jejich části mezi turistické rezorty národního či místního zájmu. Byla vytvořena 
ekonomická databáze z let 2000 – 2018, dle které byly vytvořeny grafy vývoje v turistickém sektoru 
v těchto systémech turistického ruchu. Získané výsledky ukázaly, že turismus je doplňkovou 
ekonomickou aktivitou, která může být vnímána jako způsob zvyšování místních zdrojů, ale také jako 
aktivita, která přináší pozitivní dynamiku těmto ekonomickým sektorům a jako způsob výdělku.  
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Abstract 
Nowadays, tourism has become an important sector of the global economy, processes such as 
technological development and globalization has transformed this field of activity into a high job 
generator and into a favorable framework for trading large amount of money. In this context, the 
development of tourism is an element that must be taken into account by the territorial administrative 
units in order to obtain a sustainable economy. 
The study analyzes the Carpathian and Sub-Carpathian area of Vrancea county through a touristic 
point of view from the perspective of 3 economic indicators: number of companies, number of 
employees and turnover. An economic database was created containing the 3 indicators mentioned 
above, for a period of 19 years, 2000-2018, based on each territorial administrative unit and each four-
digit CAEN code (Classification of National Economy Activities). The data was used for generating 
evolution charts of the tourism sector and for its share in the local economy. The results obtained from 
this study will be a basis for rethinking the strategies of local and regional tourism development, but 
also a starting point for the economic recovery at local and regional level. 
 
Key words: economic analysis, evolution charts, tourism development, economic recovery 
 
Introduction 
Tourism is one of the most dynamic and competitive industries in the world (Kavaliauske & Kocyte, 
2014, Drăghici et al., 2015, Grecu et al., 2019). This requires continuous adaption to global changes, 
but also to the needs of tourists, the consumers of tourism products (Vivek et al., 2020). The tourism 
industry represents one of the most powerful economic sector in the world and maintains a positive 
trend. In 2018, the contribution of tourism to the global economy was about 8.8 trillion dollars, 
representing over 10.4% of the GDP (gross domestic product). Furthermore, over 319 milion jobs 
were supported by this industry in 2018, which means about 10% of the total jobs worldwide. In 
Romania, the contribution of tourism to the GDP was 5.3% of the total economy in 2018, with an 
increase of 3% compared to the previous year (Travel & Tourism Council, 2019). The integrated 
economic analysis of the tourism sector can help in understanding the evolution of the economy of an 
area, as well as the complex relationships that are created within it (Nica et al., 2018, Ren et al. 2019). 
The economic development refers to the creation of plans and strategies in order to grow or develop 
the economy in a particular place or area (Vivek et al., 2020). 
 
Material and methods 
In this study, the Carpathian and Sub-Carpathian area of Vrancea county (47 administrative – 
territorial units) was analyzed from a touristic point of view with the help of 3 economic indicators: 
number of companies, number of employees and turnover. Thus, an economic database was created 
with those 3 indicators mentioned above, for a period of 19 years (2000 – 2018) based on each 
territorial administrative unit and each four-digit CAEN code (Classification of National Economy 
Activities). The data was used to create evolution charts of the tourism sector and for its share in the 
local economy during the 19 years in which the analysis was made. 
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Fig. 1: The geographic location of the studied area 

 
Results 
Regarding the first economic indicator taken into account for making this analysis (the number of 
tourism companies), if in the first analyzed year (2000) there were only 4 companies in the study area 
with economic activity in tourism, in 2018 our analysis registered a number of 32 tourism companies 
(Fig. 2). The maximum number of tourism companies in the analyzed area was reached in 2015, with 
37 companies.  

 
Fig. 2:  The evolution of the number of tourism companies  

(Data source: project UB 1365) 
 
As a percentage, in 2000, the total number of active companies in the tourism sector represented 
0.5% of the total number of active companies in the analyzed area and 0.7% of the total active 
companies in the tertiary sector. In the last year of the analysis, the tourism companies represented 
approximately 1.2% of the total activity sector and 1.8% of the tertiary sector (Fig. 3).  
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Fig. 3:  The share of tourism companies from the total and tertiary sector of activity 

(Data source: project UB 1365) 
 
The second economic indicator used in our analysis, the turnover, shows a significant increase 
between the tourism turnover value from 2000 (41.277 EUR) and the one registered in 2018 
(1.269.292 EUR).  

 
Fig. 4:  The evolution of tourism turnover 

(Data source: project UB 1365) 
 
Even if there was an increase in the values recorded by the tourism turnover between the first and last 
year of analysis, there were fluctuations (Fig. 4). Thus, the turnover realized from tourism is growing 
during the analyzed period, but its share in the tertiary and total sector of activity remains a very small 
one, below 1% (Fig. 5). 

 
Fig. 5:  The share of tourism turnover from the total and tertiary sector of activity 

(Data source: project UB 1365) 
 
Concerning the number of employees, our analysis also shows a positive trend during the 19 years of 
study. In 2000, there were a total of 9 employees in the tourism area, so that at the end of the period, 
in 2018, there would be 55 employees. The highest number of employees was reached in 2017, when 
66 employees were registered as working in tourism in the analyzed area (Fig. 6).  
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Fig. 6: The evolution of the number of employees in tourism 

(Data source: project UB 1365) 
 
The share of employees in tourism compared to the total number of employees and also, the number 
of employees in the tertiary field of activity, had a positive evolution, but also a sinuous one. (Fig. 7). 

 
Fig. 7:  The share of tourism employees from the total and tertiary sector of activity 

(Data source: project UB 1365) 
 

Conclusion 
Following the economic analysis applied on the Carpathian and Sub-Carpathian area of Vrancea 
county for the period 2000-2018, it was found a positive evolution of the influence of tourism on the 
economy of the area. For all of the 3 economic indicators there were higher values in the last years of 
the analyzed period, compared to the first years. Although the influence of tourism in the economy of 
the analyzed area is on a growing trend, the role of it remains a complementary one, given that the 
values of the indicators that have been recorded in the last years of analysis are small compared to 
the global ones. Our analysis can be a basis for rethinking strategies and a starting point for  
relaunching the tourism at local and regional level. The methodology applied in this study may 
represent a completion of the methodologies used so far in the study of the territorial systems that had 
suffered interventions at the level of the ecosystem components (Pintilii et al., 2017, Petrișor et al. 
2016, Drăghici et al., 2017, Popa et al., 2019). 
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Souhrn 
Tato studie byla zaměřena na vývoj v turistickém sektoru a na jeho roli v eknomicke karpatské a 
subkarpatské oblasti okresu Vrancea. Za účelem dosažení cíle studie byla vytvořena databáze 
postavená na třech ekonomických indikátorech (počet společností, ztráty a počet zaměstnanců) pro 
všech 47 administrativních územních jednotek a každý čtyřmístní NACE kód. Byly vytvořeny grafy 
k zobrazení vývoje v turistickém sektoru z ekonomického úhlu pohledu během 19 let trvající analýzy 
(2000 – 2018). V analýze byl nalezen pozitivní vývoj v turistickém sektrou vzhledem k všem 
indikátorům. Hodnoty zaznamenané v posledních letech byly mnohem vyšší než v prvních letech. Ve 
vztahu k hodnotám zaznamenaným na úrovni terciérního sektoru ze všech sektorů aktivity, turistický 
sektor měl velmi malý podíl na ekonomické aktivitě. To ukazuje, že turismus je pouze doplňkovou 
aktivitou v ekonomice karpatské a subkarpatské oblasti okresu Vrancea. Vzhledem k tomu, že oblast 
má bohaté přírodní i antropické dědictví, malý podíl turismu na místní ekonomice podtrhuje fakt, že 
stále existují možnosti dalšího dývoje na místní i oblastní úrovni.  
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Abstract 
Since ancient times, salt resources have proven to be a really viable alternative for the development of 
local economies. Whether it was the actual exploitation of the salt for commercial purposes, or the fact 
that the old mining sites have gained tourist value, it practically transformed the entire mining 
landscape into a completely and entirely authentic tourist destination. This paper aims to evaluate the 
impact of the use of salt resources on the local economies in towns like Turda and Praid. To carry out 
this study, the entire research was based on a statistical support that included the number of active 
companies in tourism and their turnover in those two areas, as well as the number of tourism 
employees in the respective settlements. In order to generate conclusive results, a comprehensive 
analysis have been conducted among the weight that the above-mentioned tourist indicators have in 
the total economy of Turda and Praid areas. Thereby, it resulted that the development of tourism 
activities in salt mines plays a very important role on the evolution of local economies, the tourism 
sector being the actual economic catalyst of the two towns. 
 
Key words: tourism activities, local development, economic development 
 
Introduction 
Nowadays the tourism industry is one of the most dynamic and effervescent economic branches in the 
world. Moreover, some studies confirm that tourism can bring significant economic and social benefits 
to a community and as well can contribuite to the raising of standard of living (Jurowski et al., 1997; 
Ross, 1992). In Romania, because of a wide variety of natural resources that can be exploited for 
tourism purposes, there has been a grown in popularity for a specific type of tourism in the whole 
country: The Wellness and SPA Tourism. (Aluculesei & Nistoreanu, 2014). Given this context, an 
environment conducive to the exploitation and development of a unique tourism resource, namely salt, 
has been created. As a result of the salt extraction activities huge cavities have been created, which 
by their shape and appearance represent real points of tourist attraction (Goldan et al., 2010). The 
existence of salines in such a large number on the Romanian territory has offered a significant boost 
to the SPA tourism, offering tourists the possibility of treating a wide range of respiratory diseases 
(Morea et al., 2016). Therefore, the unique scientific potential of the salt mines can be confirmed only 
by taking into consideration their therapeutic utility and As well new directions or perspectives in the 
economy, tourism and health can be created (Simionca Iu., 2013). 
This study aims to carry out a detailed analysis of the impact that the tourism recovery of the salt 
mines has on the development of the local economies. This paper targets to examine in detail, through 
statistical-economic parameters, the cause-effect relationship between the development of tourism in 
salt mines and the evolution of local economies. At the same time, it is worth mentioning the 
importance of an investigation in relation to the complex economic influences, manifested both 
vertically and horizontally, within the territorial systems, strongly impacted by the developement of 
SPA tourism (Ianos et al., 2012; Peptenatu et al., 2012a; 2012b) within the salt mines.  
Such a scientific approach is beneficial due to the need of understanding the way in which the local 
economies of the territorial systems react at the time of emergence, and subsequently, the 
development of a phenomenon based on the saline tourism exploitation. Also, the research comes to 
the aid of future scientific efforts by updating at the level of 2016 some comparative economic data at 
local and national level. 

 
Material and method 
For a better understanding of the entire economic and social picture, the localities of Turda and Praid 
were selected as case studies. The motivation of choosing the two areas is based on the dynamics of 
the evolution from the economic point of view of the localities, but at the same time, on the special 
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notoriety at local, national and international level of the salt mines existing in the respective areas. In 
order to quantify the importance of the tourism exploitation of the salt mines and the influence it has on 
the local economies, a large statistical database has been created that contains information related to 
companies that operates in the tourism sector according to the CANE Code at the four-digit level, from 
the two localities, between 2000-2016: turnover, number of employees, number of companies, as well 
as business profit. The graphical representations were made using the four economic indicators 
mentioned above. Also, the cartographic representations were designed through the open source 
software QGIS. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 1:  Geographical position of the study area 
 

Results 
For both localities during the whole analyzed period the results that were generated show presents as 
a whole the evolution of some economic indicators related to the turnover, the number of companies, 
the number of employees and the profit of the companies operating in the field of tourism. As can be 
seen in the case of the evolution of the number of companies in the tourism sector in Turda, the 
general trend is positive ranging from 7 companies on year 2000 and reaches 24 companies on 2016. 
Of course, compared to the total number of companies, tourism sector tourism has significantly 
reduced values. (Fig. 2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 2:  Evolution of the number of companies in the tourism sector in Turda Municipality 
 

In what concerns the number of employees in the tourism sector in Turda Municipality, the 
indicator started from a minimum value of 46 in 2000, reaching a maximum number of 246 employees 
in 2014, and the values will gradually decrease in 2015 ( 222 employees) and 2016 (219 employees). 
Also, in 2014, the number of employees in tourism represented about 4% of the total number of 
employees in Turda Municipality (6140 employees). (Fig. 3)  
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Fig. 3: Evolution of the number of employees in the tourism sector in Turda Municipality 
 
 
 
 
 
 
 
 

 
   
   

 
Fig. 4: Evolution of the turnover in the tourism sector in Turda Municipality 

 
The chart showing how the turnover in the tourism sector in Turda evolved exemplifies a general 
positive trend, but the weights remain low throughout the whole period analyzed, 2% or 3% of the 
total. (Fig. 4)           
The evolution of the profit from the tourism sector in Turda Municipality is shown in Fig. 5. Between 
2000 and 2009 the values remained low, between 1% and 3%, but in the following period, the weights 
ranged from the maximum weight of 8% in 2010 and reaching 2% in 2013 and 2014. Between 2014 
and 2016 the values increased to 6%. 

 
   

    
    
    
    
    
    
    
    
    
    

Fig. 5: Evolution of the profit from the tourism sector in Turda Municipality 
 

An image similar to that in Fig. 1 can also be found in Fig. 6 which exemplifies the evolution of 
the same indicator reported, but this time in Praid. The total number of companies in the tourism 
sector tripled between 2000 and 2011, but in the subsequent period a decrease followed, in 2016 
reaching a value of 10 companies.  
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Fig. 6 Evolution of the number of companies in the tourism sector in Praid  

          
The evolution of the turnover in the tourism sector in Praid presents a maximum of 22% of the 

turnover in the tourism sector in relation to the total turnover in the local economy, and a minimum of 
6%, in 2013, and respectively, in 2014. (Fig. 8 ) 

 

 
Fig. 7: Evolution of the number of employees in the tourism sector in Praid 

 

 
Fig. 8: The evolution of the turnover in the tourism sector in Praid 

 

Moving forward, within the graphical representation that illustrates the evolution of the profit in the 
tourism sector in Praid, one can distinguish a general tendency in full ascension, with maximum 
values of 37% in 2002, and respectively 18% of the total, in 2016. General trend is positive, the profit 
of the tourism companies increasing directly in proportion to the total profit of the companies, 
throughout the period analyzed. (Fig. 9) 
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Fig. 9: Evolution of profit in the tourism sector in Praid 

 

Discussion 
The results obtained after the analysis of the tourist-economic indicators in Turda Municipality, 
illustrate the fact that the tourism sector represents a relatively low share in the total local economy, 
both in terms of turnover and profit, and in terms of the number of companies and employees. 
Regarding Praid, prior to the investigation of the results, it can be stated that the tourism sector in this 
area is an extremely important part in the entire economic gear for the locality. 
Turda Salt Mine is a modern balneo-climatic tourist objective that benefits from specific characteristics 
and that completes the network of tourist salt mines in Europe. (Mera O. et al., 2014). The study 
“Dynamics and Fluctuations of Tourists in Turda Salt Mine - a Case Study” (Morea et al., 2016) 
illustrates the dynamics of the evolution in the number of tourists before and after the modernization of 
Turda Salt Mine in 2005, where an increase in the number of tourists can be observed (approximately 
40,000 people between 2005 and 2007). Thus, the results obtained in the current scientific approach 
are confirmed, more precisely the general evolutionary trend that the statistical charts show in the 
case of Turda Municipality. In other words, according to another scientific approach carried out by a 
group of Romanian researchers, the total number of visitors to the salt pans in Romania doubled 
between 2005 and 2012 (from 45,000 to over 90,000 tourists annually), the Praid Salt Mine being the 
most visited mine from this period. (Maiorescu et al., 2014). Both salt pans can be defined as clusters 
for speleotherapeutic and recreational tourism, with healing properties. (Simionca Iu., 2014). 
Therefore, this paper opens the way for a broader research that could include in addition to the 
analysis of previously discussed economic indicators and a medical investigation into the healing 
properties of the two mines. 

 
Conclusions 
The tourism exploitation of the salt mines, as well as the capital investment for the diversification of the 
tourist activities are essential in the process of developing the local economies in the two analyzed 
areas. In the case of Praid salt mine, the results of the investments in tourism are already significantly 
visible in the economic circuit, while in the case of Turda salt mine, considering the allocation of funds 
from the last decade, the main purpose will be in the near future to consolidate its position as the 
economic catalyst of the area. 
Forecasts are positive for both localities, the general upward trends of all the indicators examined 
predict the increase of the contribution and importance of tourism in the evolution of local economies. 
Moreover, through good practices both economically and socially, Turda and Praid can become 
extremely important tourist poles at national level by attracting a large number of tourists due to the 
unique facilities of their salines. 
Finally, in order to conclude and have an overview of the whole approach, it can be stated that with 
the introduction in the tourism circuit and the development of tourism within the old salt mines in Turda 
and Praid, the local economies in these areas have shown significant increases at the level of number 
of employees, number of companies, turnover or profit. Also, by creating stable and well paid jobs, it 
was possible to slightly raise the standard of living of the two areas analyzed. 
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Souhrn 
Tento článek se zabývá obnovou turismu v solných dolech a jejich význam na rozvoj místní 
ekonomiky ve městech Turda a Praid ve smyslu statistických parametrů: ekonomické ztráty, počtu 
zaměstnanců, podnikajících subjektů a jejich zisku v sektoru turismu v těchto dvou oblastech. Článek 
také diskutuje další studie, které se zabývaly fenoménem turismu v solných dolech a jejich dopad na 
místní komunity z ekonomického i sociálního hlediska.  
Výsledky získané analýzou ukázaly, že turismus hraje klíčovou roli v ekonomickém růstu města Praid, 
v případě municipality Turda lze z mnoha důvodů vnímat turismus spíše jako malou část místní 
ekonomiky. Ze středně a dlouhodobého pohledu je ovšem turismus velmi důležitým faktorem, který 
určuje ekonomický růst v celé oblasti.  
Závěry představené v celku potvrzují význam využívání a zneužívání solných dolů v těchto lokalitách. 
Zvláštní význam má pak turismus vzhledem ke svému vlivu na lokální komunity – jak je dovede 
radikálně proměnit v ekonomickém i sociálním kontextu. 
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Abstact 
Regeneration of both physical and mental strength is best carried out in natural areas. However, they 
must be properly made available for vacationers. Therefore, as part of recreational land development, 
it is necessary to create functional and economical solutions, but also solutions that will effectively 
affect a potential person relaxing in natural areas. This requires the application of knowledge about 
man and his specific role in the system of man - devices (objects) of recreational development - the 
natural environment. Ergonomics gives us this knowledge, although it is associated primarily with the 
safety and comfort of gainful work, it has long been dealing with the subject of adaptation of various 
environments to the needs of various human activities. The most important rule in ergonomic design is 
anthropocentrism, i.e. the recognition of the criterion of safety and comfort as a priority also at every 
stage of the creation of a recreational facility and a device constituting recreational forest equipment. 
Other principles relevant to the ergonomic design process can and should be used here, including the 
principle of simple use, tolerance to user errors, or the principle of convenient use. 
 
Key words: anthropocentrism, design, ergonomic, recreational development, rest 
 
Introduction  
The regeneration of physical as well as mental forces is best realized in natural areas, which in Poland 
are in the main majority owned by the State Treasury and, according to the Forest Act, are accessible 
to the general public. However, the forest should be properly managed in terms of recreation and 
tourism. The concept of land use, the location of linear, surface and point objects, as well as the 
management of these individual elements by equipping them with recreational facilities seem to be 
important. All the above mentioned elements must guarantee safety for potential users and promote 
the comfort of recreation, i.e. meet the standards and ergonomic assumptions. 
This article analyzes the basic guidelines of ergonomic design and the application of these principles 
in the design of selected devices constituting recreational equipment of the forest.   
 
Ergonomics and ergonomic design 
Ergonomics was first defined by the Polish scientist W. Jastrzębowski in 1857 and meant learning 
about work, about using the powers and abilities given to man by God (Jastrzębowski 1857). For a 
long time she was engaged in researching and solving problems arising at the interface between man 
and machine or device and analyzed conditions of the working environment. With time, it turned out 
that more accidents can be caused in the home, apartment, street, public transport than in the working 
environment (Złowodzki 2008). This is why the 1972 Statute of the International Ergonomic 
Association (IEA) adopted a new definition: ergonomics defines the relationship between man and his 
work, equipment and environment in the broadest sense, including situations related to work, play, 
recreation and travel. (Rosner 1982). Ergonomics has therefore extended its subjective scope of 
influence also to the sphere of all non-occupational human activities. 
One of the most important methodological techniques used by ergonomics is anthropometry, i.e. 
methods used in anthropology, i.e. human science. Ergonomic anthropometry concentrating on the 
dimensioning of a human being in the conditions of all physical activity (Złowodzki 2008). 
The need to take into account human anthropometric data is one of the principles of ergonomic 
design. In Poland, among others, data collected in the "Atlas of Human Measures" are used 
(Gedliczka 2001) and anthropometric data of the European population contained in PN-EN ISO 14738 
and PN-EN 547-3 standards. Designing technical facilities (workstations, equipment, residential 
interiors) with the use of anthropometric data comes down to adjusting the dimensions of these 
facilities for as many users as possible (Batogowska and Słowikowski 1989). In practice, taking into 
account the threshold values of 5 or 95th percentile, the device can be adjusted to ninety percent of 
the population. 
The most important principle in ergonomic design is anthropocentrism, i.e. to consider the criterion of 
safety and comfort as a priority, also at every stage of the creation of a recreational facility or a device 



  521  

constituting recreational equipment of a forest (Tytyk 2005). Other principles, important in the process 
of ergonomic design, can and should be applied here as well: 
- the principle of adaptation to the natural and free posture of the user, maintaining appropriate 
dimensions and space: the devices must be of such dimensions that the user can use them regardless 
of their body dimensions or mobility, special attention should be paid here to people in wheelchairs, 
the elderly and children;  
- the principle of simple use, which is to say that they can be used independently of knowledge, 
experience or language skills; this should be applied in particular to equipment used in playgrounds, 
health care pathways, educational devices and teaching and information boards;  
- the principle of comfortable use, meaning that the product can be used efficiently, comfortably and 
with minimum effort; it shall be taken into account in the design of all recreational forest equipment; 
- the principle of a suitable environment, which can be related to the location of individual facilities, e.g. 
at information boards, lighting will be important; at the positioning of benches, waste bins - distances 
between the facilities, distance from the forest wall, from the beginning of the path; at sheltersies or 
tables, among other things, the direction of ventilation or the positioning of the facilities in relation to 
the forest wall must be taken into account. 
- the principle of tolerance for user error, which involves minimising the possibility of danger from 
accidental and undesirable effects of the user, this is especially important in the case of children's play 
equipment. 
It should be added that ergonomic design also takes into account elements such as the specificity of 
information reception depending on its complexity, quantity or presentation, as well as the aesthetics, 
shape and colour of the devices. 
 
Recreational infrastructure in the forests 
The recreational infrastructure that enables and facilitates the movement of tourists and their 
temporary stay in the forest (Kasprzyk 1977, Pieńkos 1998) is of primary importance in shaping the 
recreational accessibility of the forest. The location of particular elements of recreational management 
and equipment should comply with environmental protection requirements, but also with the 
preferences and expectations of users (Pieńkos 2000, Janeczko 2002).  
The equipment is to ensure the basic needs of the population's recreation related to comfort and 
safety and to protect the area. Łonkiewicz, Głuch (1991) and Pieńkos (1998) emphasize that the form 
of the equipment in the forest should be simple and aesthetic, preserving the uniformity of material. 
For ergonomics, comfort and safety of use are important, which depends on whether: 
- when designing spatial solutions of technical devices, anthropometric and biomechanical data of 
users were used, 
- the properties of the (raw) materials used were analysed - heat conductivity, electrifying ability, 
surface texture, its slipperiness, reflection (absorption) of sunrays, 
- the structure (construction) of the device was analyzed, especially its stability, the way of connecting 
individual elements, the possibility of suffering damage to health as a result of scratching or tripping 
over protruding elements, or jamming e.g. fingers in the slots or holes in the device. These are also 
the correct profiled finishes on the edges (edges) of the equipment.  
- the functionality of the device has been taken into account (e.g. roofing - protection against adverse 
weather conditions, the width of the table ensures comfort of setting up and eating meals).  
The safety of using the devices is also a current control of their technical condition at the stage of their 
operation. 
The simplest and at the same time the most common recreational devices in forests include seats, 
tables with benches and sheltersies.  
Seats are free-standing devices. Their location should enable tourists to move freely on the routes, 
and the seated people to relax. According to Nowak (1993), when designing seats, one should 
remember that: 
- a bench that is too tall and too narrow causes the edges of the seat to compress the blood vessels at 
the back of the thighs, which is the cause of circulatory system disorders; 
- a bench that is too low forces the seat to sit with legs that are under contractions that compress the 
internal organs, pressure on the organs makes them unable to function normally. 
Another of the recreational facilities of the forest are tables. Nowak (1993) says that: 
- too low a lower table height, forces the legs to be straightened, which results in a lack of balance and 
safety, 
- Too high an upper table height causes the upper limbs to be in an unnatural position where muscle 
fatigue occurs over time, which can lead to hand numbness. 
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The distance between the bench and the table (in a table and two seats arrangement) is also 
important because it allows for a comfortable position, e.g. eating a meal without having to lean too 
much towards the table, as well as taking into account the freedom to occupy or leave the seat. On the 
other hand, the width and length of the table should be determined, among others, by the location and 
the number of devices of a given type in a given place. For example, on rest and picnic glades the 
width of the table should be larger. 
Shelters also belong to popular forest equipment. The height of the roof at the lowest points should 
take into account the height of a person so as not to hit their head on them. Also important are such 
parameters as the width of the passage between the shelter and the bench (in some types of 
shelters). It is also important to maintain the function of the roofing, namely protection against adverse 
weather conditions such as sunlight, wind or precipitation. 
Bridges and footbridges are part of the pedestrian communication equipment. Important technical 
parameters are the width of the passage, taking into account the possibility of movement of people in 
wheelchairs or a group of people, the height of safety barriers should take into account the centre of 
gravity of the user's body and the perception capabilities of a visually impaired or wheelchair user. The 
height of the handrails shall be adjusted to the lower graspable hand height of blind and non-disabled 
persons. The diameter of the handrail should take into account hand parameters.  
Other devices - didactic, information boards, indicators, etc. - should be used. - The other devices, like 
the other ones, need to take into account, apart from anthropometric data, many aspects related to 
information perception: 
- the perception of different age groups, the possibility of remembering depending on the form, 
colours, layout of content, 
- the ability to read data by visually impaired people, 
- the height of the board depending on the angle of inclination, adjustment to the height of the line of 
sight and the field of vision of different social groups, 
- the height of the shelters, taking into account users' growth, 
- the heights of the Braille plates, including the catchy lower hand height, 
- lighting. 
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Souhrn 
Ergonomie je obvykle spojovaná s bezpečím a komfortem při práci. I přesto se ale dlouho zab ývá 
adaptací různých prostředí povrchů an různé lidské activity včetně těch, které jsou spojené s rekrací.  
Neurbánní prostředí je důležitým místem k zahrnutí různých forem turismu a rekreace. Principy 
ergonomie, zvláště princip antropocentrismu by měl být brán do úvahy při plánování a implementaci 
různých jednotlivých prvků využití území. Tento přístup zajistí vytvoření prostoru bezpečného i 
funkčního. Je podstatné využít antropometrická a biomechanická data o uživatelích a vzít v úvahu 
psychofyziologické kapacity lidského těla. Také jsou podstatné vlastnosti využívaných materiálů, ze 
kterých jsou rekreační prvky provedené a jejich vliv na uživatele.  
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Abstract 
Forests have enormous economic values. Mostly, these values have been viewed in terms of wood 
products monetary values and non-wood forest products (NWFPs) such as mushrooms and herbs. 
The total economic values (TEV) of forests can be divided into two broad values i.e. the use vales 
(UV) and the non-use values (NUV). However, the total forest economic values can be assessed from 
a broader point of such as; provision functions, regulation function, protection and restoration, 
services, and cultural. This study gives a synthesis and discussion to the board of knowledge of forest 
resource valuation methods. The valuation techniques for both direct market prices, indirect market 
prices and the non-market valuation of forest resources are presented herein.   
 
Key words: Forest benefits, forest functions, forest products, valuation methods  
 
Introduction 
Forests present extraordinary functions, services, and benefits for human survival. Many people 
across the globe depend on forests for their livelihood directly or indirectly. However, over the years, 
the increase in production and consumption of forest wood products has threatened the existence of 
other various natural forest-related biodiversity and ecosystem services and benefits (Bamwesigye 
and Hlavackova, 2017 and 2018). The global forest cover is said to be reducing at a very high rate. 
Bamwesigye and Hlavackova (2018), noted that most of the global forest cover loss and deforestation 
and mainly in developing countries is due to the high demand for wood products such as hardwoods 
for export and wood fuels for firewood/domestic household energy.  
Forest functions such as provision functions, regulation function, protection and restoration services, 
and cultural services which range from direct use to the nonuse have a different role they play. These 
functions and services can be given different values for both individuals or a group of individuals in 
society depending on the needs or perceptions (Bamwesigye et al., 2020). These functions and 
services form what is referred to as the Total Economic value of forests (TEV). 
Valuing forest resources is of paramount importance not only for conservation purposes but also for 
cost-benefit analysis especially if projects or planned harvests could have an impact on other forest 
services and functions. Therefore, this paper briefly analyzes and presents TEV and possible methods 
of environmental valuation necessary for forest resources valuation as the understanding and 
comprehension of these approaches still vary across academia and society as well.   
 
Material and methods 
The current study mainly analyzed materials and data from scientific peer-reviewed journal articles 
and scientific conference proceedings and the majority from the web of Science and SCOPUS. The 
study employed qualitative methodology such as review to synthetically study information from the 
said sources. Numerous studies were explored to achieve the study objective. 
 
Total Economic Value 
The concept of TEV can be explained in a comparison of different scenarios. For example, forests are 
conserved by most states to provide various goods and services such as timber, recreation and 
climate mitigation (Simangunsong et al. 2017). Simangunsong et al. (2017) defined total economic 
value as the number of available resources, which are expressed in common units of money by which 
people in each community are willing to pay to have desired services. Therefore, total economic value 
is determined by several components such as direct-use value, indirect-use value, optional as well as 
existence value;  
Total Economic Value = Direct-use value + Indirect-use value +Optional value +Existence value 
Total Economic Value (TEV) of the forest resource can also be described as the Use Value (UV) and 
the Non�use Value (NUV).  UV benefits of the forests can be broken down into Direct Use Value 
(DUV) and Indirect Use Value (IUV). The study is interested in the Non�use value (NUV) i.e. the value 
attached by people the enormous non�use forests functions and value e.g. options, existence, and 
bequest values etc.  
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UV=DUV+IUV 
TEV=UV+NUV 

Value Use: These use-values are associated with goods and services that can be physically used. 
The World Bank (2015) asserted that the use-value of forests, especially those from main components 
of total economic value has risen from physical use of forest resources such as timber, wood fuel and 
charcoal, herbal medicines, recreation, and national parks tourism activities.  
Direct Use Valued: This value has non-consumptive services, which may include recreation uses like 
hiking, camping as well as cultural activities in some countries. The direct use values are enjoyed by 
individuals who own or reside near forests (Zhang, 2016) 
Indirect services: These are derived from forest ecosystem that benefits people even outside the 
ecosystem itself. As World Bank (2015) highlighted, indirect use value captures services such as soil 
conservation, natural water filtration functions, landscape quality, biodiversity, and flood prevention. 
Option Use Value: These are forest services that are derived from preserving the option in a bid to 
use the same in the future ecosystem. These services may not be of great use at one time, but with 
much value in the future. World Bank (2015) indicated that these values may include personal future 
recreation, a potential source of energy, a potential source of medicine and plants and many others. 
Bequest values: These are part of forest non-use values that support the many aspects of life 
including human well-being. A bequest is the non-use value that involves measuring people's 
willingness to pay to ensure that there will be resources to use in the future.  
Existence value: They are non-use values that arise from the idea that some individuals express a 
willingness to pay to conserve an element of biological diversity even though they neither make use of 
it nor intend others to benefit from it.  They include spiritual health, aesthetic enjoyment, and intrinsic 
rights.  
 
Valuation Techniques 
Forests and Wood products value depends on market forces of demand and supply, or production and 
export quantities, and monetary values. On the other hand, Environmental valuation methods help to 
facilitate the decision-making process regarding forests and other natural resources and development 
plans given the non-market values (Kerkhof et al., 2010; Tao et al., 2012; Perera et al., 2016).  
 
Contingent Valuation Method (CVM) 
The CVM is one of the widely used methods in cost-benefit analysis in forestry and other 
environmental resource assessment to provide a monetary measure of natural resources 
(Bamwesigye et al., 2020). CVM helps to evaluate forest nonmarket values, and this is usually done 
through a hypothetical market whereby users are asked to express their "Willingness to Pay or 
Willingness to Accept (Bamwesigye et al., 2020). More so, CVM is the best method used to explain 
both non-use and non-market values such as option values, existence value and bequest values 
(Venkatachalam, 2004, Perera et al., 2016, Bamwesigye et al., 2020).  
 
Trade-off game method 
Trade-off Games are part of the contingent valuation method where individuals are asked to rank a 
combination of two goods. For any of the two combinations, an individual must select his or her 
preference over the other. A trade-off method is a technique that provides means that allow users to 
participate in the decision-making process (Howe et al., 2014, James, 2017).  
 
The Costless-choice method 
The costless choice is relatively like the trade-off game technique. However, instead of using money 
as one of the core elements, only marketed commodities, especially consumer goods are used in 
combination with other environmental attributes. The monetary valuation element is obtained by 
substituting the preferred market value of chosen goods (Bateman et al., 2008).  
 
Delphi Method  
Delphi method is a survey-based approach that involves experts rather than consumers. These 
experts place values on certain goods and services. For example, they can place values on goods 
through an iterative process, and this allows feedback among the group between iteration.  
 
Travel cost method 
The travel cost method is an approach that indirectly values environmental goods, and this is usually 
done by observing willingness to pay for related goods and services. The method is used to estimate 
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the economic value of environmental amenities as well as other recreational sites (Parsons, 2013). 
The travel cost method is employed when studying economic use values related to ecosystems.  
 
Hedonic Pricing Model  
This technique is used to capture price variations in property values concerning the location. Such a 
price is a result of the presence or absence of certain environmental attributes such as near a forest, a 
river, air pollution, noise and water waves (Carson, 2001). The hedonic pricing method is a non-
market revealed preference approach with an indirect proxy that has been particularly influential 
(Markandya et al. 2018).  
 
Cost-benefit Method (CBM) 
The CBM is one of the techniques that provide a systematic process for identifying, valuing as well as 
comparing costs and benefits of environmental resources (Knapp, 2015). It is based on the core 
principles of welfare economics, which considers the wellbeing of society to be important. The CBM is 
important in assessing the economic efficiency of proposed public policies by using a systematic 
production of social costs and social benefits.  
 
Opportunity cost method  
 It focuses on valuing the benefits of environmental protection about what is being foregone to achieve 
it (Parsons, 2013, Markandya et al. 2018, Bamwesigye 2019).   
 
Relocation Cost Method 
As one of the CBM, relocation cost technique is usually employed to estimate the monetary value of 
environmental damages, and this is based on the potential costs of relocation.  
 
Replacement Cost Method 
The replacement cost method is employed to compare the costs of preventing estimated damage from 
happening while determining a more efficient alternative.  
 
Conclusions 
The objective of this paper was to review the environmental valuation methods of environmental 
valuation, particularly as regards forests. A wide range of literature materials suggested that 
environmental valuation methods have the potential to facilitate the decision-making process 
regarding forests and other natural resources.  
The study classified forest and environmental evaluation methods and expounding on their 
applicability in the estimation of the value of a given resource.  The study also expounded on forest 
service, benefit and possible technique that can be used in estimating the value of such an 
environmental good for the society locally and globally. 
The various methods explored such as contingent valuation methods, trade-off game method, 
costless-choice, cost-benefit method, and hedonic have been employed in many investigations to 
estimate the value of forest resources at both local and international level. Therefore, it is worth 
mentioning that this review gives a dimension in the discussion and development of forest and 
environmental valuation techniques.  
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Souhrn 
Lesy mají obrovskou ekonomickou hodnotu. Prvně, tato hodnota je vnímána ve smyslu dřevních 
produktů v monetární hodnotě a nedřevních lesních produktů (NWFPs) jako jsou houby a byliny. 
Celková ekonomická hodnota lesů (TEV) může být rozdělena  do dvou širokých kategorií, tedy užitné 
(UV) a neužitné hodnoty (NUV). Tato studie podává syntézu a diskuzi ke znalostem o metodách 
oceňování zdrojů v lese. V článku jsou prezentovány oceňovací techniky přímé tržné hodnoty, 
nepřímé tržní hodnoty a netržní ohodnocení lesních produktů.  
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Abstract 
Salt deposits have represented and still represent an important economic resource in Romania. 
Moldova is the historical province of Romania, which is facing visible economic and social problems, 
as a result of the restriction of the economic activity. Our study has proposed an economic analysis of 
two of the most important salt exploitation centers in Moldova, Targu Ocna and Slanic Moldova, by 
monitoring the evolution of the total number of companies compared to the evolution of the number of 
companies the acitivty of which is tourism and of the number of employees compared to the number of 
employees working in these companies. The results highlight two distinct aspects: on the one hand, 
the evolutionary differences between the two centers, from an economic and tourist point of view. On 
the other hand, the results reveal malfunctions regarding the capitalization of salt deposits in the local 
spa tourism and in the use of local human resources within services and tourism domains. The 
relations between the labor force and the existing natural resources can contribute to the awareness 
of the authorities regarding the stimulation of the advantageous usage of salt resources and, the 
development of tourism. This is why it can be a solid viable alternative to local development. 
 
Key words: exploitation centers, employees, local economy, natural resources 
 
Introduction 
Salt deposits from Moldova, Targu Ocna, have been used since the fifteenth century, and the salt 
exploitation activity is ongoing. The documents attest to these exploits of the salt in the area, with 
reference to the people working in the salt mines. They start getting special importance during the 
reign of Stefan cel Mare, when he set the royal monopoly on the exploitation of the salt from Targu 
Ocna, in 1453 (Stoica, 2002). Subsequently, the salt became the possession of the locals, who 
exploited the amount they needed for consumption and, to a small extent for marketing (Ichim, 2006). 
The economic importance is clear, the salt representing a resource of national and international 
interest (Teodorescu et al., 2019; Draghici et al., 2016; Grecu et al., 2019). Apart from its economic 
value, the salt has increasingly become an attraction for setting up treatment and recreation centers. 
The salt deposits at Targu Ocna are attracting more and more tourists today. The salt mines of “Salina 
Trotus" was arranged for visitation and treatment. On the other hand, the town of Slanic Moldova was 
documented in 1757, and after 1800 the first salt water source was discovered, afterwards there were 
discoverd others, reaching the total number of ten. (Diaconu et al., 2019; Zeleňáková et al., 2017; 
Dinca et al., 2015). Each of them has a name, given by the name of its ruler or by an important 
character at the moment it was discovered and used. In 1895, we can already speak of a treatment 
resort in Slanic Moldova, the year in which there were built modern bath facilities, inhalations, sprays, 
etc., a casino with theaters and concert halls, salloons, with ball and games facilities open to public 
(Tautu, 1934; Costa et al., 2014, Teodorescu et al., 2016; Pintilii et al., 2017). The resort has gained 
interest for its sources of carbonated water, slightly sulfurous bicarbonate, chlorate, sodium, 
hypertonic, hypotonic and oligo-minerals the usefulness of which is found in the external and internal 
treatment, with the mineral waters that help in the treatment of rheumatic degenerative and diarrheal 
diseases, cardiovascular and respiratory diseases, treatment of endocrine, hepatobiliary, metabolic 
and nutritional diseases, as well as gynecological diseases. The two localities analyzed today, despite 
their deposits, face a slight economic decline. This is precisely what our study has proposed to 
monitor. The research contributes to discovering the causes that have determined the economic 
decline of these centers having an impressive history and resources that seem to get more and more 
attractive, at least from a medical point of view. 
 
Material and methods 
The study area is located in the east of Romania, being analyzed the two localities that have salt 
resources and which have a history related to them, Targu Ocna and Slanic Moldova (figure 1).  
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The methodology follows a series of steps. First of all, the study looks at two statistical indicators: The 
first indicator is the number of functional companies in the two localities in the period 2000-2018, 
compared with the evolution of the number of companies that have tourism activity, for the same 
period. The second indicator is that of the number of employees, analyzed evolutionarily and 
comparatively between the total number of employees and those working in the tourism companies in 
the two localities, between 2000-2018. The field research completes the methodology applied, by 
empirical analysis of the questionnaire, applied to the residents of the two resorts, following to reveal, 
through their questions, the perception of the tourist flows. 

 
Fig. 1: Location of the two tourist centers based on salt deposits, Targu Ocna and Slanic 

Moldova from Romania 
 

 
Fig. 2: “Salina Trotus” salt mine from Targu Ocna, Romania (a, b, c) 
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„Trotus“ Mine represents the biggest tourist attraction for Targu Ocna locality (figures 2 a, b, c). It has 
been arranged for tourist purposes, and their registered annual number reaches over 145,000 tourists, 
starting with 2013 (Radu, 2014). 
Following the analysis of the evolution of the number of companies in the city of Targu Ocna, for the 
period 2000-2018, two main stages are registered: a. 2000-2008 when their number increases steadily 
(figure 3). The justification is given by the opportunities regarding the development of the national 
economy and, implicitly, the local one; b. 2009-2018 with a relatively constant evolution, the negative 
or positive oscillations recorded, being given by the local economic situation, the eventual saturation 
regarding the development of the entrepreneurial activity. The tourist activity in Targu Ocna, 
represented by the evolution of the number of companies for the same period, registers a relatively 
upward evolution until 2012, followed by a slight period of decline (figure 4). For the most part, the 
tourist activity in the city of Targu Ocna is influenced by the "Trotus" mine and less by the swimming 
pools in the locality.  
The springs from Slanic Moldova, through their curative effects, influence the tourist activity relatively 
constantly (figure 5). The trend of the evolution of the number of companies whose field of activity is 
tourism is clearly ascending (figure 6). The profile of the other companies that operate in Slanic 
Moldova is in one way or another related to the tourist activity (construction, furniture, transport, etc.). 
In the last years, the hotel activity has been reduced as a result of the modernization works, the 
effects being felt in the number of employees in the tourism companies (figure 7). The oscillations 
regarding the number of employees in Slanic Moldova, regardless of the field of activity, are given by 
these works of improvement and modernization of the accommodation structures, of the treatment 
base and of the arrangement of the spring park.  
 

 

 

Fig. 3: Evolution of the number of companies 
and of those with tourism activity, in Targu 
Ocna, Romania between  2000-2018 

Fig. 4: Evolution of the number of 
employees and those of the tourism 
companies in Targu Ocna, Romania 
between 2000-2018 

Fig. 5: Resort of Slanic Moldova (a si b) 
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Regarding the residents' attitude regarding the measures related to the flows of tourists and to the 
intention of increasing their period of stay or of increasing the local revenues from tourism, they 
propose a series of measures. These measures are viewed differently in the two localities analyzed. In 
Targu Ocna, residents have a greater openness to creative activities (figure 8), and those from Slanic 
Moldova are oriented towards tax reductions for tourism farms and other activities, including creative 
ones (figure 9). 

 

 

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Conclusion 

The results of our study show, as a result of the applied methodology, the need to involve the 
residents in the local economic activity in correlation with the local administration and with the 
entrepreneurial environment. Among these participants in the market of the local tourist economy 
based on the exploitation and exploitation of salt deposits, there must be a permanent link. Also, by 
correlating the statistical indicators with the demographic ones represented by the resident population, 
it will contribute to increasing the opportunities for analysis between the natural factor, as support, the 
demographic, as physical and emotional involvement and, the entrepreneurial one, as economic-
financial support. The existence of salt deposits in the two analyzed centers represents an opportunity 
in terms of tourism development, but taking into account the increasingly demanding conditions from 
the point of view of the quality of tourist services, especially spa services. 
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Souhrn 
V naší studii jsme provedli ekonomickou analýzu dvou nejdůležitějších míst, ve kterých se provádí 
těžba soli: Târgu Ocna a Slanic Moldova. Provedli jsme korelaci mezi místním podnikatelským 
prostředím, místní nabídkou pracovní síly a souvisejících lázeňských centrech. Existence zdrojů soli 
znamená příležitost pro rozvoj místní ekonomiky, která je konfrontována s vážnými socio-
ekonomickými problémy, zvláště vzhledem k nedostatku pracovní síly a materiálů. Tyto socio-
ekonomické problémy existují na většině lokalit, kde je přítomen lázeňský turismus. Najít řešení skrze 
korelaci podnikatelského prostředí a pracovní silou je příhodné.  
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Abstract  
The region of Spiš in Eastern Slovakia is rich in cultural and natural values. The largest concentration 
of these values is in the sub-region of Spiš Castle and its surroundings with many monuments. This 
area belongs to UNESCO World Heritage Sites and it has the greatest potential in cultural tourism and 
hiking. Thematic hiking trails such as The Gothic Way, the pilgrim's journey of St. James (Way of St. 
James) and a unique project of a religious landscape, The Spiš Jerusalem, is located here.  The 
landscape of Central Spiš around Spiš Castle is an example of a designed Baroque sacral landscape 
in Slovakia. The methodology of mapping includes localisation, spatial context, technical or health 
condition and an overall description of the sacral element and the woody plants in its direct 
surroundings. The most valuable is a unique Baroque sacral complex referred to as “Spišský 
Jeruzalem” (Spiš Jerusalem), a symbolic landscape of Calvario Jerusalem with seven Passion stops 
created in the 17th century. The most common tree at objects of small sacral architecture is small-
leaved linden (Tilia cordata Mill.), mainly in the age phase of mature and old trees. The alleys of apple 
trees and lime trees are also typical for the Spiš Castle landscape. 
 
Key words: cultural landscape, cultural heritage, religious identity, tourism  
 
Introduction  
Small sacral objects are symbols of Christian culture in our landscapes and they are abundant 
especially in traditional Catholic regions (KYSELKA, 2014). They have become characteristic cultural 
features across European landscapes and we can find them in most regions of Europe (TÓTH et al., 
2019; CALAZA-MARTÍNEZ, 2019; LUBIARZ et al., 2019), including Slovak cultural regions 
(BIHUŇOVÁ and MICHALICA, 2019). Small sacral buildings were built also along pilgrimage routes. 
Pilgrimage routes have a long tradition in Slovakia, which continues to this day despite the break of 
this tradition after World War II until 1989 during the communist era. The existence of more than 140 
pilgrimage centres of different hierarchy levels confirms this fact (KROGMAN, 2007). MATLOVIČ 
(2001) and KROGMAN et al (2017) divides pilgrimage sites in Slovakia into two categories - 1) 
pilgrimage sites associated with the cult of Our Lady (cult of Mary, Mother of Jesus Christ) - more than 
half of Catholic pilgrimage sites  occurred especially in the 17th to 19th centuries; 2) pilgrimage sites 
associated with the worship of the Crucifixion of the Lord (crucifixion of Jesus Christ, Son of God, on 
the cross in Jerusalem) – a Calvary built from the 16th century to simulate the conditions in Jerusalem. 
Pilgrimage sites are closely related to pilgrim tourism or religious tourism, as part of cultural tourism. 
Religious tourism focuses  on  visiting  religious  sites,  monuments  and destinations,  with the  
primary  aim  of  engaging  with  or  intensifying  a  specific faith. Most religious sites, monuments and 
destinations also attract cultural heritage tourists who may or may not have a religious affiliation. 
Some tourists have multiple motivations - a visit to a religious site could be motivated by a religious 
belief, attraction to its architecture and other interests (BIDŽAN-GEKIČ, ZUNIC, 2019). Overall, the 
differences between religious tourism and pilgrim tourism are currently blurring, or the boundaries 
between them are very difficult to identify (KROGMAN et al, 2017). In more recent times, religious 
tourism or more generally, tourism  that  is  religiously  or spiritually motivated,  has  increased  both  
in  scale and  scope  and  now  represents  a  significant  sector  of the  international  tourism market 
(SHARPLEY, 2009). BUTORACOVÁ – SINDLERYOVÁ et al. (2019) note that to expand the offer or to 
create a new offer for pilgrimage participants, cooperation and networking are needed as church 
subjects (such as church monument managers, a diocese that manages pilgrimage sites and others) 
as well as administrators of secular objects and cultural organizations and institutions that are certainly 
in a way (historical personality, event) associated with a place of pilgrimage, pilgrim or martyr. As part 
of the expanded marketing product of tourism, it would be more connected to the secular offer such as 
thematic animation activities in connection with the life of a saint, cycling or a tourist route connected 
with the possibility of accommodation (in a manor, parish, at believers’ homes etc.), or special pilgrim 
guidebook, extended to secular parts, such as locks, manor houses, castles with which the work of the 
saint was related. Small sacred architecture can thus significantly contribute to the development of 



  534  

municipalities, microregions and regions (Tóth, 2017) and diversify outdoor recreation possibilities in 
memorial landscapes (Halajová et al., 2016). 
 
Material and methods 
The region of Spiš in Eastern Slovakia is rich in cultural and natural values. There are two UNESCO 
cultural heritage sites - 1) Spiš Castle and associated cultural monuments and 2) The historic town of 
Levoča. In terms of tourism, this region has the greatest potential in cultural tourism and hiking. 
Thematic hiking trails such as The Gothic Way, the pilgrim's journey of St. James (Way of St. James) 
and a unique project of a religious landscape, The Spiš Jerusalem, are to be found here. 
The landscape around Spiš Castle is an outstanding example of designed Baroque sacral landscape 
in Slovakia (TOMAŠKO, 2000; JANČURA, 2011; SUPUKA and ŠTEFUNKOVÁ, 2014). At the vicinity 
of Spišská Kapitula (cathedral and chapterhouse), a symbolic landscape with seven Passion stops 
was created in the 17th century. This “Spiš Jerusalem” is the only recorded implementation of Calvario 
Jerusalem in Slovakia. The spatial setting of these objects copies the Jerusalem Calvary and its 
elements in an almost identical scale (JANČURA, 2011; JANČURA and BOHÁLOVÁ, 2001). A unique 
cultural and spiritual festival in the Spiš Castle, The “Spiš Jerusalem” associated with unique 
commented tours of the Way of the Cross, has more than 4000 visitors every year. The cultural 
environment of Spiš is characterised by the cult of Virgin Mary. It has been a tradition in this area 
since the 14th century. The Marian Hill in Levoča is a famous pilgrim site of national importance. 
About 400,000 pilgrims visit this place each year during the July pilgrimage. The aim of this article is to 
point out other important objects in this tourist region, which can expand the range of activities and 
help to better understand the past, such as small sacral architecture and woody plants near them. 
Small sacral objects are important features of designed cultural landscapes of Central Spiš 
(TOMAŠKO, 2000; KRAKOVÁ, 2004; FELBEROVÁ, 2010 and JANČURA; 2011). A high number of 
small sacral objects in cultural landscapes of Central Spiš can be seen as evidence of the spiritual 
richness, belief and religiousness of the inhabitants (HALAJOVÁ et al., 2019). Woody plants are 
naturally linked to small sacral structures. Trees were significant sacred symbols in pagan cults, as 
well as in Christian religion (TÓTH and VEREŠOVÁ, 2018).  
The field mapping presented in this paper is one of the main objectives of the research project VEGA 
1/0371/18 „SacralArch: Preservation of the Historical Legacy and Architectural Diversity of Small 
Sacral Structures in Cultural Landscapes of Slovakia“. The field mapping methodology was elaborated 
in a unified way for the whole research project and for all studied areas by TÓTH (2018) and consists 
of the localisation, spatial context and description of the sacral element and woody plants around it, 
their photographic documentation, and searching for evidence in historical maps. 
The overall technical condition of the object and the degree of damage is classified as follows: 0 (good 
technical condition / no damage / 0 %); 1 (negligible damage / 1-10 %); 2 (low damage / 11-25 %); 3 
(medium damage / 26-60 %); 4 (heavy damage / 60-69 %); 5 (considerably damaged or destroyed / 
70-100 %).  
Trees and shrubs were assessed individually. We focused on their number, species and spatial 
composition. We measured the trunk circumference [m] at the height of 1.3 m, the width [m] and 
height [m] of the woody plant. We evaluated the age phase (1 / young; 2 / outgrown; 3 / adolescent; 4 / 
mature; 5 / old woody plants) (ŠIMEK, 2001); the landscape value (1/ low; 2/ below average; 3/ 
average; 4/ above average; 5/ extraordinary) (MACHOVEC, 1987); and the overall health condition 
and degree of damage (0/ healthy, 0% damaged; 1/ negligible damage up to 10%; 2/ low damage up 
to 25 %; 3/ medium damage up to 60 %; 4/ heavy damage up to 69 % and 5/ excessive damage 70 % 
to total damage 100 %) (JUHÁSOVÁ, 2009 amended according to Annex No. 35, Decree No. 24/2003 
of the Act No. 543/2002 on Nature and Landscape Protection). For shrubs we documented the 
number, species, height and composition. Herbaceous plants were documented by text description. 
The historical evidence in maps was documented based on the 1st (18th century / 1782-1785), 2nd (19th 
century / 1819-1869) and 3rd (1869-1887) Military Survey of the Austro-Hungarian Monarchy (TÓTH, 
2018). 
 
Results and discussion   
We mapped and documented 21 small sacral objects in the area of nine selected municipalities 
around Spiš Castle. The prevailing typology is represented by memorial crosses (6) and chapels with 
niche (6). There are four more wayside shrines, two single chapels and one box on a tree. Crosses 
are mostly located at roadsides. The most common cross type in terms of material is stone travertine 
with pedestal with cast-metal Corpus Christi. It is important to highlight travertine as a regional 
specificity of Spiš, which was extracted here in the past for sculpture and stonemasonry purposes all 
over the monarchy. This had an impact also on the material character of many small sacral objects all 
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over Spiš. The most interesting finding is the classicist monument built on a place called Šibenica 
(Gallows) (fig.1) at the travertine mound Sobotisko near Spiš Castle in memory of executed insurgents 
at the time of the peasant uprising in 1831. The memorial is made of sandstone, and the cross is 
wooden with a tinny painted Corpus Christi. A unique, completely different from others, is the wayside 
shrine built as a plague column in Bijacovce on the site of a mass grave from the plague epidemic in 
1710. It is dedicated to the Holy Trinity. This wayside shrine is rectangular, three-storey, the first and 
second floors have 4 niches, one on each side, ending with a conical turret with a metal cross. 

 
Fig. 1: Classicist monument built on a place called Šibenica (Gallows) near Spiš Castle 

 
The patrociny was usually selected based on local, religious, cultural, economic, and social 
characteristics. According to FELBEROVÁ (2010), the patrociny of Saint John of Nepomuk 
significantly prevails in Central Spiš, just as in most parts of Austro-Hungarian Monarchy (TÓTH et al. 
2019). This cult was still vivid in the interwar period, when sung litanies where celebrated at small 
sacral objects of Saint John of Nepomuk in May. In the studied area we discovered two chapels with 
this patron, in Bijacovce and Spišská Kapitula as a part of Spišský Jerusalem. 
In the evaluated area, trees can only be found at roadside sacral objects and at cemetery churches, 
almost at half of the documented elements (7/15). Out of the 16 documented trees, 9 individuals are 
small-leaved lindens (Tilia cordata Mill.), 2 individuals are northern white-cedars (Thuja occidentalis 
L.), 2 individuals are apple trees (Malus domestica L.), and 2 individuals are sycamores (Acer 
pseudoplatanus L.). Trees were planted mainly in groups of two (4), framing the sacral object from 
both sides. KRAKOVÁ (2004) similarly in her study in this area documented the presence of woody 
plants at 32 % of small sacral elements, the number of trees per object ranged from one to four, while 
Tilia (linden) as genus prevailed. It is important to mention, that Tilia cordata Mill., a native species and 
the most common tree species of small sacral objects in Slovakia, has an important cultural value for 
preservation of the traditional character of the landscape and village. The oldest tree with the highest 
landscape value is a small-leaved linden (Tilia coradata Mill.) in Bijacovce.  It is a unique object in the 
research area, where the tree itself contains a sacral element - a box on the tree. The linden tree with 
stem circumference of 450 cm is in a senescent stage of life and it is a protected tree.  
Tree alleys connecting villages with each other and with Spiš Castle belong to the most significant 
landscape-forming elements of the Spiš landscape. These alleys often include small sacral structures. 
We have documented two sacral elements in apple tree alleys and one in a linden tree alley.  
The fact that 11 out of 21 evaluated objects are documented on their site already in the 1st (18th 
century / 1782-1785) Military Survey of the Austro-Hungarian Monarchy, which can be seen as an 
evidence of the importance of small sacral objects and their trees. The oldest building is a burial 
chapel in the cemetery of Bijacovce from the 13th century. Four sacral objects and one tree are under 
monumental protection.  
Small sacral objects are still important elements in the everyday life of local inhabitants. This is 
reflected by their good technical condition and ornamental decoration with seasonal flowers and 
candles. 
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Conclusion  
The Spiš Region and the surroundings of Spiš Castle stand for a unique concept of tourist region, 
where various forms of tourism (cultural, religious, pilgrim and hiking) meet. The aim of this article is to 
point out that in spite of the rich offer of tourist attractions in this tourist region, there are also other 
significant objects with high potential of tourism. In addition to important cultural, sacral or natural 
monuments, there are also a large number of small sacral objects with trees. They contribute to all 
forms of tourism due to their historical and artistic value, spiritual dimension, connection with nature, 
views, landscape composition and wandering. The promotion of these elements for tourists can make 
a significant contribution to local and regional tourism and prolong the stay of tourists in the region, 
deepen their knowledge and enrich their experience. However, this requires the cooperation of all 
stakeholders in the region - secular and ecclesiastical administration. An increasing interest in these 
monuments will provide funding for their protection and restoration. 
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Souhrn 
Ve Spišském region na  Východním Slovensku je množství kulturních a přírodních hodnot. Největší 
koncentrace těchto hodnot se nachází v podregionu Spišský hrad a jeho okolí s množstvím památek. 
Toto území náleží do sítě světového kulturního dědictví UNESCO a má obrovský potenciál kulturního 
turismu a turistiky. Tématická turistické stezky jako je Gotická cesta, poustevníkova cesta Svatého 
Jakuba (Cesta Svatého Jakuba) a unikátní projekt náboženské krajiny. Je zde Spišský Jeruzalém. 
Krajina střední Spíše okolo Spišského hradu je příklad naplánované barokní krajiny na Slovensku. 
Metoda mapování zahrnovala lokalizaci, místní kontext, technický/zdravotní stav a popis sakrálních 
elementů, dřevinné vegetace v nejbližším okolí. Nejcennějším prvkem je unikátní barokné sakrální 
komplex „Spišský Jeruzalém“, symbolická krajina Golgoty se sedmi zastávkami vytvořenými 
v 17. Století. Nejběžnějším druhem stromů, který  se vyskytuje na malých sakrálních stavbách je lípa 
malolistá Tilia cordata, zvláště ve fázi dospělého či starého stromu. Pro krajinu Spišského hradu jsou 
také typická jabloňová a lipová stromořadí.  
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Abstract  
In this paper we deal with summary evaluation of 11 preferred trails in the Protected Landscape Area 
Štiavnické vrchy around the historical town of Banská Štiavnica. We point out their using in education 
and tourism. We provide information on the technical parameters of the trails. Depending on the length 
and elevation, the individual trails represent different difficulty of the route and different natural 
conditions, which makes it possible for their individual selection by visitors, also due to different levels 
of physical load. We present educational activities in the framework of built hiking trails with 
information boards. We provide a summary of the technical parameters with the length of routes and 
circuits and their elevations. These hiking trails give an accent to the access to rare sites with 
technical monuments around the historic core of Banská Štiavnica as well as one of the places with 
historically remarkable monuments included in the UNESCO World Heritage List. 
 
Key words: UNESCO, hiking routes, technical parameters 
 
Introduction  
„Cognition is a "well of wisdom" and an essential prerequisite for making good decisions“ 

Mariana Jakubisová 
 
In last time, modern recreation has increasingly focused on active recreation in attractive natural 
locations with elements of environmental education, tourism and internationalization. It is interesting to 
know the regional natural conditions, habits, history and potential of local sites that are included in the 
UNESCO protection (United Nations Educational, Scientific and Cultural Organization).  To the List of 
cultural and nature heritage  in the Slovak Republic belongs also protected areas and protected 
natural creations and monuments. In intensively changing environmental, social and cultural 
conditions, education and awareness are prerequisites for the right approach and protection of rare 
natural and cultural sites. Tourist and educational trails around Banská Štiavnica are one of such 
possibilities and interactive forms of education and active relaxation. Educational outputs on tourist-
educational trails are usually realized in the form of information boards and panels focusing on various 
topics. Educational elements along the trails of these trails are creative with the interactive elements of 
Playful Learning and Landscape Games. In the Štiavnické vrchy Protected Landscape Area (PLA) in 
the vicinity of Banská Štiavnica, several such trails are built with the possibility of active relaxation and 
education. They are focusing on protection the cultural and natural heritage of local sites, technical 
monuments and buildings with the themes focusing on the history, mining, forestry, archeology, 
important personalities of the region and also attractions of the surroundings. They provide to visitors 
with an original forest landscape environment with exceptional views. In this article we evaluate and 
present information about selected 11 tourist-educational routes with their technical parameters and 
description. 
 
Materials and methods  
Educational-tourist trails in the Štiavnické vrchy PLA in the vicinity of Banská Štiavnica which was 
included the UNESCO List Heritage were evaluated: 
1. The trail of Milan Kapusta after the mining vein of Terézia (MKT) 
2. The trail of Andrej Kmeť (AKT) 
3. Geological trail Paradajz (GPT) 
4. Glazenberg trail (GT) 
5. Kysihýbel trail(KT) 
6. Trail about ecology reservoirs Piarg´s (EPT) 
7. Water management trail Piarg (PWT) 
8. Piarg trail (PT) 
9. Sitno trail from reservoir Počúvadlo (SPT) 
10. Trail Banskoštiavnická Calvary (BŠCT) 
11. Forest educational trail Počúvadlo-Banský jarok (PBFT) 



  539  

Trail of Milan Kapusta after the mining vein of Terézia (MKT). The beginning of the undemanding 
route begins and ends in the Červená studňa saddle. The nature trail is a thematic route along the 
vein of Terézia with 16 information panels. Thematically it is focused on mining activity and its impact 
on the landscape. It provides information on the oldest mining activity in this area with the opportunity 
to see the Ottergrund Water Reservoir with the highest situate from the entire water management 
system. 
Trail of Andrej Kmeť (AKT). A significant part of the trail leads along the ridge that separates the 
Hodrušská and Vyhnianska valleys. It was designed to provide information on the personality of 
Andrej Kmeť as a historian, naturalist, archaeologist, ethnographer and pioneer of museums in this 
region. The trail leads from Prenčov to Sitno and to his birthplace Bzenica. In the section from Prenčov 
to Sitno (blue sign) there are information panels. From Sitno it passes to the saddle Krížna and Pecina 
and further along the ridge of the Štiavnica Hills to Tanád, Paradajz and to the saddle Červená studňa. 
Geological trail Paradajz (GPT). The route begins and ends in the saddle of the Červená studňa. 
The history of mining activities, development and geological construction of the Štiavnické vrchy 
Mountains are described in 19 info-panels. On the route there are rest areas with benches. 
Glazenberg trail (GT). The route starts in the saddle of the Červená studňa and ends in the old town 
(Úvozná Street). Trail inform about locality with the oldest open-cast mining in the Štiavnické vrchy 
Mts. There are 23 information boards and 2 rest places on the trail. We can see the ruins of the castle 
with a chapel, stone dwellings, mining technical buildings, and the area after opencast mining on the 
ore veins of Bieber, Špitáler and Teresa. 
Kysihýbel trail (KT). The nature trail can be reached from the crossroads at the main bus station 
through the housing estate Drieňová and the road to the village Banský Studenec. It begins at 
Arboretum Kysihýbel and continues  to the system of lakes and Feismantel Garden (based by the 
professor Feistmantel of the Forestry Institute of the then Mining Academy). The route continues 
through the Červený quarry with reddish rhyolite and to the underground quarry for andesite and ends 
again at the Arboretum Kysihýbel Research Center. 
Trail about ecology reservoirs Piarg´s (EPT). It starts in the locality of the Veľká Richňava 
Reservoir above the Banská Štiavnica and continues around the mining ditches to other Piarg´s 
reservoirs - Bakomi, Krechsengrund, Veľká Vindšachtská and Evička. There are five information 
panels on the route informing about the natural conditions and ecology of reservoirs. 
Water management trail Piarg (PWT). The trail has two variants (10, 15 km) and starts at the site of 
the Veľká Richňava Reservoir, continues to the Hodruša tunnel to the highest point of the route with 
an attractive view on the system Vindšachta reservoirs. At 16 info panels we can get acquainted with 
the Piarg reservoirs of the mining water system. 
Piarg trail (PT). The route starts in the village of Štiavnické Bane and continues to lakes: Suchý tajch, 
Evička and Veľké Vindšachtské and returns back to the circle on mining objects (shafts, galleries, 
heaps), architecturally and historically significant buildings (first mining school, mining hospital, 
monastery of hieronymitians). It has 9 stops with thematic info panels. 
Sitno trail from reservoir Počúvadlo (SPT). The trip on Sitno can be done either by hiking or in 
combination with transport from Banská Štiavnica accross Štiavnické Bane. At the beginning we follow 
the red sign, in the saddle Krížna we cross the blue sign in the direction of Sitno. The trail from 
Počúvadlo has two variants: a green trail through the Tatárska lúka with 13 info-panels and wooden 
stairs; yellow, more demanding, through Tatárska lúka with connection to green mark. Sitno (1,009.2 
MASL) with info center with a seasonal buffet and offers panoramic views of the countryside. 
Trail Banská Štiavnica Calvary (BŠCT). The route begins in the old town of Námestie Svätej Trojice. 
It continues along Andrej Kmeť Street to the Academic Street, past the Botanical Garden of the 
Secondary School of Forestry and the former Mining and Forestry Academy. A view of Calvary opens 
along the main street. At the crossroads we can choose from two directions: along the main road 
towards Banská Belá, turn right; or to the bus stop turn left below the hill Calvary.  
Forest educational trail Počúvadlo-Banský jarok (PBFT). The undemanding path of the trail starts 
at Počúvadlo near the collecting ditch, which was used to bring water to the lake. It is forest road with 
8 stops, which are focused thematically of the forest ecosystem, forrest  activities, fauna and flora of 
this protected nature locality of UNESCO. 



  540  

Tab. 1: Tourist-educational trails around B. Štiavnica and their basic parameters 

Note: b - blue mark, g - green mark, r - red mark, y - yellow mark; MASL - metres above see level; HRS – hours;   MKT, AKT, GPT, GT, KT, EPT, PWT, PT, 
SPT, BŠKT, PBFT abrevations of  trail (see list of trails in Materials  and methods)

Trail. 
number 

(in short) 

Route 
length 
(km) 

Lowest 
point  

(MASL) 

Highest 
point  

(MASL) 

Elevation 
difference 
(MASL) 

Difficulty of 
the route 
(Degree) 

Number of 
educational 

stops 

Thematic focus Indicative 
time of 

go (Hrs.) 

Start - end of route 
(route marking) 

1 
(MKT) 6,2 739 836 97 1 16 

mining activity and its impact on the 
landscape 3 

Červená studňa- 
Červená studňa 
(r) 

2 
(AKT) 5 301 1009 708 3 8 

personality of Andrej Kmeť (naturalist, 
archaeologist, ethnographer and historian) 
and his activities 

2 
Prenčov-Sitno- 
Červená studňa –
Bzenica (b) 

3 
(GPT) 4,2 799 939 140 2 19 

geological natural exposition and 
development of the Štiavnica Mountains, 
history of mining activities and its impact on 
the environment 

2 

Červená studňa-
Horná roveň-Veľký 
Tanád- Paradajz-  
(b, r, y) 

4 
(GT) 3,3 689 777 88 1 23 

mining settlement with the oldest surface 
mining village Štiavnické Bane, technical 
monuments and castle ruins, environment of 
hill Glazenberg (794 MASL) 

2 -  2,5 

Červená studňa- 
Červená studňa 
(g) 

5 
(KT) 

7,8 483 637 154 3 14 
natural, forestry and historical points of 
interest (Feismantel Garden) 3 - 3,5 

Arboretum Kysihýbel 
(r, y) 

6 
(EPT) 4,4 683 775 92 1 5 

biological life and water quality in selected 
mining areas (Richňava, Bakomi, 
Krechsengrund, Veľká Windšachta, Evička) 

2 - 3 
Veľká Richňava-
Evičkino lake 

7 
(PWT) 15,1 636 772 136 3 17 

Piarg´s group of water reservoirs of water 
management system in  around B. Štiavnica 6 -7 

Veľká Richňava-
Hodruša štôlňa-
Bakomi – Počúvadlo 

8 
(PT) 

6 590 719 129 2 9 
history of B. Štiavnica mines, mining 
technical monuments and reservoirs 2,5 - 3 

Štiavnické bane-
Suchý tajch-Evičkino-
Veľké Vidšachtské 

9 
(SPT) 18 550 1009 459 4 13 

natural conditions, cultural and historical 
attractions of Sitno hill and its surroundings, 
technical monuments of regional water 
management system Banská Štiavnica 

5,5 – 6,5 

B. Štiavnica-
Počúvadlo-Sitno-
Počúvadlo 
(r, b, y, g) 

10 
(BŠCT) 

2,5 620 726 106 2 17 
history of Baroque sacral buildings of the 
architectural complex on the Scharffenberg 
hill 

1,5-2 
B. Štiavnica-Kalvária 

11 
(PBFT) 2,5 679 684 5 1 8 forestry nature trail focused on forest-

protection 1-1,5 Počúvadlo-Banský 
jarok-Počúvadlo 
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Tab. 2: Situation of selected routes of tourist-educatioanal trails around B.Štiavnica 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: https://www.banskastiavnica.travel/ 
Jakubis (2014,2016), Jakubis, Jakubisová (2010) dealt with the issue of the evaluation of trails around 
B. Štiavnica. Other aspects of trails in selected important regions were evaluated by several authors 
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Conclusion  
The visibility and assessment of important UNESCO´s protected natural sites is important in terms of 
preserving the natural and cultural heritage for future generations. They represent historically 
significant areas of natural and cultural communities with their technical and architectural monuments. 
Mining activities in the surroundings of Banská Štiavnica left historically important technical 
monuments, whose solutions are unique in Europe. Many important personalities have been active in 
the Banská Štiavnica region in the past. In the article are presented and evaluated 11 educational and 
hiking trails, which were built around Banská Štiavnica. Knowledge the history inspires and educates 
man to values and preservation of heritage of unique regional natural communities and cultural 
monuments. 
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Souhrn 
V této práci se zabýváme souhrnným hodnocením 11 preferovaných stezek v Chráněné krajinné 
oblasti Štiavnické vrchy kolem historického města Banská Štiavnica. Hodnotíme a opisujeme existující 
naučné stezky, jejich technické parametry: délka, převýšení, náročnost, značení chodníků, edukační 
aktivity atd. Prezentujeme situační vedení vybraných tras chodníků s jejich časovou dostupností. 
Informace a údaje o chodnících jsou důležité pro jejich správný výběr uživatelem i s hlediska 
edukačního zaměření a jejich fyzické náročnosti. Důležitost ochrany těchto chodníků akcentuje jejich 
umístění v okolí hornického města Banská Štiavnica.  Toto historické město a technické památky okolí 
byli v roce 1993 zapsány do seznamu světového kulturního a přírodního dědictví UNESCO 
(UNESCO's World Heritage List). 
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Abstract 
The article is concerned on the issue of re-designing public open spaces in Slovak countryside, with 
aspect of its regional specificities, local landscape character and rural values. Despite a few bright 
cases, Slovak village in general still does not have many concepts, regulations, manuals of public 
spaces, or examples of quality reconstructions. Based on this fact, we present a proposal for the 
renewal of the central zone in the village Kanianka, which points to the current issue of revitalization of 
central zones in the countryside. The study area is located in Western Slovakia, in Prievidza District 
and Trenčín Region. The presented design came from one-round architectural competition, which was 
announced by the Unity of Pensioners in Slovakia. The municipality of Kanianka has been dissatisfied 
with the current state of the area, which was revitalized in 2012. The central zone is primarily intended 
for recreation, meeting people of all ages, it is a link between the housing estate and civic amenities, 
or the intersection of corridors leading to important elements of local infrastructure. However, the 
previous revitalization activities did not meet the expectations of the users and many of the existing 
elements are misunderstood by the locals and remain unused. Presented proposal has made the 
public space more cultural, functional and attractive. 
 
Key words: countryside, rural environments, public space, renewal, research by design 
 
Introduction 
Central zones represent an important part of rural structure. They form a significant element in the 
village and according to consequences of massive suburbanization and decentralization of cities 
(Rashidi, 2013); their appearance, function and expediency is perceived intensively and much 
stronger. It is indisputable that the renewal and revitalization of central zones (Čibik et al., 2019) has 
recently become a main priority not only in larger cities but also in smaller cities and villages. Many 
people working in urban agglomerations move to the countryside or on the outskirts of their city 
surroundings. Therefor the age structure of village inhabitants is changing and the movers´ related 
needs and requirements are increasing. This is a consequence of a modern urban architectural and 
also cultural influence on an appearance and function of rural squares. According to Supuka (2012), 
the Slovak countryside has a great potential in natural and human resources and knowledge for a 
progressive development with several priorities. Due to decreasing rural agricultural activities, the 
prevalent green zones are increasingly becoming typical features of rural settlements. These zones 
have ecological functions and provide opportunities for recreation as a part of regional culture, whose 
roots lie in the relationship of man-nature (Štěpánková, 2001). The village carries historical legacy, 
memorial importance (Halajová et al., 2016), environmental issues and cultural heritage that according 
to Tóth et al. (2018) is one of the main roles of planning and design, which is markedly increasing 
potential for its renewal. However we are constantly dealing with the conflicting interface of landscape 
protection and landscape use, e.g. for recreation (Tóth, 2014) and as Feriancová (2005) says, that the 
centres and main streets in the village are the most characteristic and important elements of rural 
areas, they cannot be radically rebuilt. The aim of this article is to present landscape-architectural 
proposal and other results including design ideas, approaches and solutions, which is respecting rural 
values, regional specifies and local landscape character (Tóth and Feriancová, 2013). This 
presentation is based on “Research by Design” method, more developed by Tisdal et al., (2008) or 
Brink et al., (2017). Protection and restoration of vegetation compositions, in context of rural 
development, represent the cornerstone of their preservation as a significant cultural and historical 
heritage. They are living witnesses of the local history and therefore they represent a significant 
enrichment of our present open spaces (Tóth and Feriancová, 2016).  
 
Materials and methods 
The aim of the preparatory phase was to search and gather information from scientific literature and 
related documents, with the focus on obtaining the necessary theoretical overview and orientation in 
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the researched issue. The landscape-architectural objectives were defined by acquired knowledge. 
The theoretical analysis was followed by a phase of space analysis. 

 
Fig. 1: Wider relations (Mappuzzle software, Čibik, 2020) 

 
Wider relations and settlement characteristics 
The rural settlement Kanianka is situated in the middle-western part of Slovakia in the Upper Nitra 
Region (figure 1). It has an area of 7, 938 km2 including 242 ha of agricultural land (160 ha of arable 
land, 2 ha of gardens), 499 ha of forests and 45 ha of built-up area (Letavajová, 2006). Kanianka has 
more than 4125 inhabitants (census in 2016). The village Kanianka is a part of Prievidza dictrict, which 
belongs to Trenčín region as a lokal higher territorial unit. Kanianka is situated approximately 7 km 
northwest of district town Prievidza and 4 km of town Bojnice. Kanianka is connected to the nearest 
village of Lazany, which is 2 km away from it, by a state road and is separated from Poruba by a 2 km 
long field road. The nearest railway station is located 5 km northeast of the village, Nedožery - 
Brezany (Letavajová, 2006). The rural square is situated in the centre of the village. The two-lane 
main road, which is quite frequent, is above the level of the square, near its upper part. In the 
immediate vicinity, there is also a small prefabricated housing settlement and a community centre, 
under which an artificially created water reservoir extends. The municipal office and department store 
is directly located on the square. 
 
Historical analysis of the village Kanianka 
The first written mention of Kanianka comes from the second half of the 15th century. However, it is 
assumed that the village was established long time ago and from the small foothill village, in terms of 
population and importance, has gradually become one of the largest, most modern and fastest 
developing villages in Upper Nitra (Letavajová, 2006). 
 
Current state analysis of the central zone  
The current state analysis, including inventory and assessment of woody plants, was done by several 
field studies and meetings with the municipality of the village. The rugged terrain of Upper Nitra 
provides diverse living conditions in a relatively small area. The basins have an altitude of 200 to 300 
meters, while the surrounding mountains reach a height of more than 1300 meters. The geological 
composition of the subsoil from dry warm limestones and dolomites, through basic volcanic rocks, 
influences the formation of plant and animal communities. Half of the Upper Nitra region consists 
mainly of forests. They are formed by sessile oak (Quercus petraea (Matt.) Liebl.), common oak 
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(Quercus robur L.) and Turkey oak (Quercus cerris L.), which are mixed with beech and spruce and in 
higher altitudes with pine. Forest stands represent nutrient-rich and high-quality forest types. They are 
accompanied by alders, e.g. represented by common alder (Alnus glutinosa (L.) Gaertn.), or grey 
alder (Alnus incana (L.) Moench.). Black poplar (Populus nigra L.), field maple (Acer campestre L.), 
white willow (Salix alba L.) or purple willow (Salix purpurea L.) comprise the woody composition. Two 
rare large-leaved limes (Tilia platyphyllos Scop.) are situated in the centre of the village, in the old 
cemetery. 
 
The central zone: (square) in Kanianka is a revitalization project co-financed by the European Union 
which was completed in 2012. This central zone is the result of construction model, namely "bringing 
rural areas closer to cities", which was not chosen adequately. Currently the central zone is designed 
as a functional communication unit and consists of three levels. The site is conceptually quite well 
redesigned and with a centrally located fountain and small recreation areas forms one unit. The whole 
area is made with a cover of interlocking concrete pavement in two colour variants, which is bounded 
by supporting walls. The water channel gutters are bridged by an arched construction made of 
galvanized steel profiles. 
 
Greenery: The main areas of the village, such central zones, offer space to place important civic 
amenities and green areas must be an organic part of them. But it is necessary to respect the rules, 
which can be quite specific in rural settlements (Kuczman and Feriancová, 2013). Flower beds on 
square are dealt inappropriately by raised flowerpots made of concrete blocks. The material which 
was used is very fragile and is currently broken in many places. Greenery is exposed to too much 
sunlight and is likely to suffer from lack of moisture in those big pots. 
 
Results and Discussion 
Defining the character of public space should be primarily taken as a consideration of both, a designer 
as well as a client. It predetermines the direction and overall form of a specific area and thus obliges 
all co-creators to fulfil a clearly defined goal (Melková, 2014). The aim of the proposal was to 
transform the public space into an attractive space and in addition to its functional and aesthetic 
properties will also fulfil the characteristics of the village square. The square is a good place to build a 
multi-layered cultivated public space, where the whole generational spectrum of inhabitants would find 
rest, entertainment and sport activities during all seasons (Čibik et al., 2019). The human scale of the 
current state does not correspond to the size of the immediate surroundings and the village itself. The 
space was solved comprehensively as a whole. We did not focus primarily on the removal of the 
negative elements mentioned above, but rather we dealt with the zoning of space. Through detailed 
analysis and the place checking method, the boundaries of the recreation area, corridors for 
pedestrian and green areas have been set aside. In addition to the aesthetization of the square, the 
proposal also describes the solution of refreshing zone, which will replace a dysfunctional and 
uneconomical fountain, implementation of water retention measures, highlighting and debarierization 
of pedestrian corridors and rest zones (Čibik and Štěpánková, 2019). The main problem of the square 
is the elevated flower beds, or huge concrete pots, which we replaced in the design with depressed 
rain-beds, for easier maintenance and less financial burden. In the proposal, we preferred planting 
domestic grew out trees such as small-leaved lime (Tilia cordata Mill.), wild cherry (Prunus avium 
´Plena´) and alley trees such as wild service tree (Sorbus torminalis (L.) Crantz) and hornbeam 
(Carpinus betulus). We replaced the existing cover from interlocking pavement with a durable large-
format pavement. Current water element will be demolished and removed as well as bridges, which 
were built above it. Some of the park lots will be taken away; the whole area adjacent to the 
pedestrian corridor will be ready for the greening along its entire length to create a continuous area, 
that will serve as a green barrier dividing the car park from the sidewalk. The dominant feature of the 
space in the form of a horizontal platform, where a depressing fountain in the form of water jets is 
located and which is replacing the demolished concrete water feature, is clearly the main element of 
the design. The horizontality of the platform offers an organization of various social and cultural events 
to users of space and at the same time it can be served as a stage for sales stalls during traditional 
village markets. 
 
Conclusion 
Urbanization and growth of population affects development of cities towards suburbs and it leads to 
enlargement of villages. These are increasingly exposed to environmental influences and the ever-
increasing influx of new residents, which has an impact on their local character. The revitalization of 
the central zone in the village Kanianka is based on many detailed analyses, more developed by 
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“Research for Design”, and all interventions were done sensitively, taking into account the surrounding 
rural look and important heritage of the village. It is based on the local residents´ needs as well as on 
the traditions and history of the village, using the tools of contemporary landscape architecture.    
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Souhrn 
Článek prezentuje krajinářsko-architektonickou studii venkovské centrální zóny, která vznikla na 
základě jednokolové architektonické soutěže vyhlášené obecním úřadem obce Kanianka a Jednotou 
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důchodců Slovenska. K návrhu jsme přistupovali citlivě a zodpovědně na základě podrobných analýz 
současného stavu náměstí a různých hodnotících metodik (metodika multikriteriálního hodnocení a 
vědeckovýzkumná metoda "Research by Design" a její variace). 
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Abstract  
Nowadays, in the growing cities there is an increasing need for people to escape from the busy 
environment to have some rest and relaxation. The recreational function is a versatile function based 
on the use of many features and impacts of forest environment. The town of Dobšiná is surrounded by 
forests extending almost into the town, situated in an environment that with its atmosphere and natural 
beauty offers many alternatives for recreational activities possessing high recreational potential. 
This paper deals with the solution of using forest accessing for the development of recreational 
purposes. Forest accessing of the given territory and actual use of recreational facilities in the area 
was mapped and analyzed by performed field work. 
The area of interest with the total area of 6,597 ha is accessible through a forest road network with a 
total length of 198.5 km and a density of 33.2 m.ha-1. New recreational objects have been designed, 
such as bicycle routes, a horse riding route, a family route (of total length of 30.1 km), starting points, 
rest area and forest trainer playground equipped with necessary small recreational buildings. 
 
Key words: recreation, tourism, suburban forests, forest accessing 
 
Introduction 
Recreational purpose is a universal purpose based on the utilization of the country as a whole with the 
forest accounting for only one part of the landscape. However, it is one of the functions which exist 
only if enough interest is generated. 
The requirement of accessing a forest for recreation is one of the universal social requirements. 
Although forestry landowners try to regulate the movement of tourists in the forest, it is in the public 
interest to achieve the greatest possible forest accessibility for recreation.  
The region of Gemer has been characterized by rich history connected mainly to mining and 
metallurgical activities since the medieval ages and within the Hungarian empire it contained the 
largest base of ore mineral raw materials as well as having the greatest capacity for iron production. 
The town of Dobšiná, which falls within this area, is located in an environment with a special 
atmosphere and natural beauty offering many alternatives for sport and recreation and it has 
significant further recreational potential. The aim of the paper is to design a proposal for accessing 
Dobšiná Municipal Forests by a forest road system with the aim of boosting its recreational use. 
 
Material and methods 
The research was conducted in an area which is managed by Dobšiná Municipal Forests, Ltd., 
comprising a total area of 6,597 hectares, most of which is covered in commercial forests (61 %), 
whilst the specific category forest accounts for 13 %. The area is divided into seven forest districts 
(http://www.mldobsina.sk/36/psl-2015-2024/#5). 
The territory comes under the geomorphic area of the Slovak Rudohorie mountain range, which is 
unique, in that it has only one inner-mountain basin and one highland. The mountainous relief 
predominates with several grazing land enclaves stretching up to 1,500 m above sea level. 
There are nature conservation areas which come under the Slovak Paradise National Park, whilst at 
present Dobšiná Municipal Forests manage 2,426 hectares of woodland in the national park and its 
protected zone. This represents 37 % of the total surface area. 
In our methodology we focused on terrain qualitative and quantitative data collection, mainly mapping 
the traffic accessibility with the objective of utilizing it for recreational purposes in the area. Traffic 
accessibility was mapped according to the technical regulation STN 736801 Forest Traffic Network. 
When evaluating the technical state of the traffic network the KLČ, KRÁLIK (1991) methodology was 
used and for the aesthetic attraction and recreational facilities KLČ, ŽÁČEK (2008) methodology was 
applied.   
During the field research the existing activities of tourists, the existing hiking trails and the identification 
of the recreational potential in the area were recorded. Based on the field research results we 
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prepared the proposal for the recreational use of the area based on the existing traffic accessibility. 
We focused on functional areas, hiking trails, as well as small recreational buildings and structures. 
We considered the current recreational use of the area, its natural character, and the level of 
protection. The proposed trails were designed using the software Mapy.cz and LGIS, the conceptual 
designs and visualization data was created using the software Revit Architecture. 
 
Results 
The traffic accessibility of the interest area can be defined by favorable indicators, and the road 
network length is 198.5 km, which represents the density of route network of 33.2 metres/hectare. 
Based on quantitative analysis, 35 roads (78 %) are classed as main forest transport roads of 2L 
category, only 1 road (1 %) is in 1L category, and the rest are skidding roads (21 %), which are of 
minimal significance for recreation, and therefore they were not included in the qualitative evaluation. 
In addition, the area is crossed by other roads, used for recreation, such as a state road of 1st 
category – I/67 (21.9 km), of 2nd category – II/535 (1.8 km) and a local approach road (2.0 km). When 
evaluating the quality of transport roads, only 30 % of these are of bitumen or gravel surface, as many 
as 70 % are dirt tracks. The technical road condition can be classified as below average, especially 
with regards to the level of damage and their drainage. According to KLČ, KRÁLIK (1991) 
methodology only 16 % are in good condition, the rest are in bad condition, or even unfit for use, 
which have had a negative impact on their recreational potential. 
Likewise, the number of forest road facilities – small forest buildings for recreation – is unsatisfactory, 
as only 1/3 of roads are equipped with these buildings. It could be perceived negatively, however, 
there are a sufficient number of these buildings on the roads and trails used by tourists. The good 
quality as well as quantity of the road network is an important precondition for their efficient use for 
recreation. 
The surrounding area of Dobšiná has high recreational potential, owing to its location, the large 
number of natural beauty spots (viewpoints, rock formations, hilly meadows, and caves), and also the 
remnants of town´s mining history (mining pits, kilns, etc.). The town of Dobšiná itself offers 
opportunities for sightseeing and recreation. The area is easily accessible by official tourist routes, for 
walkers and also for cyclists. Several important recreational facilities and attractions are located in the 
area: 
- the southern part of Slovak Paradise National Park lies here with several attractive national nature 
reserves and sights falling within the fifth category of protection: Ostrá skala (rock), Hnilecká jelšina 
(alder woods), Stratenský kaňon (canyon), Dobšinská ľadová jaskyňa (ice cave) and Stratenská 
jaskyňa (cave), 
- lodges Ľadová and Gápel providing accommodation in the mountains, 
- Dobšinská ľadová jaskyňa (ice cave), discovered in 1870, ranks amongst the most significant ice 
caves in the world and it is classed as a UNESCO world heritage site. The total length is 1,483 m, the 
volume of ice in the cave is 110 thousand m3 and the paths made of ice, waterfalls, ice stalagmites 
and pillars can be found there, the ice thickness can be up to 26.5 m, 
- The Horse Breeding Centre Dobšiná specialises in breeding cold blooded Norik breed horses of the 
Muran type used for heavy work in forestry, agriculture, and agritourism, 
- Ranč pod Ostrou Skalou (the ranch) offers a multitude of services for tourists, such as 
accommodation in the American motel style, learning about life on a farm, horse riding, as well as 
various summer camps, 
- Palcmanská Maša – water management structure, the first water pumping power station in Slovakia, 
which is located on the edge of the area, 
- the educational footpath Dobšinská Maša, 4.7 km long and the footpath Po stopách baníctva (In the 
footsteps of mining), 3.1 km long focused mainly on mining history in the Gemer region, 
- hiking trails – 9 marked footpaths for hiking including the international trail E8 Cesta hrdinov SNP 
(The route of Slovak National Uprising heroes) with a total length of 71.5 km, 4 cycle routes with a 
total length of 50.9 km and a cross-country skiing resort with 4 tracks with a total length of 13 km. 
Based on the mapping of the area recreation potential, the current state of tourist routes, attractions 
and the current accessibility, we have proposed the additional routes with adequate facilities, namely 
two cycle routes, a horse riding route and a family route (figure 1), which would fittingly complement 
the existing network. 
- the cycle route 1 (Pingarty – Suchý vrch) is designed for mountain cycling, with a medium level of 
difficulty. It runs on a reconstructed gravel road which starts at Pingarty then passes through beech 
and spruce commercial forest and finishes at Suchý hill with a scenic view of Dobšiná town. 
- the cycle route 2 (Lániho Huta – Pri kríži) has been designed for mountain cycling. It is easily 
accessible directly from the town and the starting point is below the chalet resort of Lániho Huta, then 
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crosses the locality Brayerové prielohy, along the peak of Dobšinský hill, across Hupgart to the highest 
point of the route, the locality Pri Kríži with a scenic view of the reservoir Palcmanská Maša and the 
villages of Dedinky and Dobšinská Maša. The trail interlinks two existing trails. Due to its character it is 
most suitable for leisure cyclists. In the subsequent part it is recommended for experienced cyclists 
because of its hilly character. 
- the horse riding route located next to the ranch – Ranč pod Ostrou skalou -, is designed as 
a circular route round the hills of Borovniak and Ondrejisko, as such providing a gentle, slow ride in 
varied altitudes in the surrounding forest with several attractive viewpoints. 
 - The family route starts at the edge of the town next to the football ground, leading across the valley 
of „Dobšiná potok“– a brook leading to the locality of Vyšná Maša. The walk starts on the town road 
and continues on the forest road. It has a good quality tarmac surface with a minimal gradient (2.5 %), 
which makes it ideal for family walks, jogging, and inline skaters. Several compounds can be found 
here, such as cattle breeding premises, a centre for horse breeding, a tree nursery, and a wild boar 
training enclosure, all of which make it a very attractive place for tourists.  
 
Tab. 1: Characteristics of the proposed routes 

characteristics m.u. cycle route 1 cycle route 2 horse riding 
route 

family 
route  

route length km 5.1 11.2 10.9 2.9 
time needed min. 43 80 70 30 
min. altitude m a.s.l. 901 911 1170 553 
max. altitude m a.s.l. 643 566 870 482 
elevation m 258 345 300 71 
metres walked in height  m 360 833 387 71 
metres ridden in height  m 102 491 381 5 

 
The fundamental technical parameters for proposed routes are listed in table 1. 
With the exception of the cycle trail Lániho Huta – Pri kríži, on all other designed routes, we designed 
three starting points with all the necessary facilities such as a car park, small buildings and structures 
(gazebos, benches, information boards, waste disposal bins and the like). At the starting point in the 
locality of Pingarty we designed a leisure playground for visitors of all ages. This is going to be fitted 
with gazebos, a large campfire, and swings and climbing frames for children. In addition, we designed 
places for rest with small recreational buildings on all of the routes. The small buildings design 
includes the layout, technical layout, and building materials costing. 
 
Conclusion 
Dobšiná and its surroundings are amongst the most beautiful parts of Slovakia, they are very attractive 
for tourists, owing to their history and the surrounding nature. 
The area of the Municipal Dobšiná Forests offers a number of existing possibilities, but also some 
untapped opportunities for recreation, relaxation and physical activities. Nowadays people have 
greater requirements, therefore it is necessary to create new and attractive possibilities for recreation. 
The outcome of this study is the design for utilization of existing transport and recreational 
infrastructure for the area, namely the proposal for two cycle routes, a horse riding route and a family 
route, with the additional supplement of service facilities, such as starting points, places for rest, a 
recreational playground, and other convenient small recreational buildings. 
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Fig. 1: The map of the area with the proposed routes 
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Souhrn   
V rozrůstajících se městech vzniká dnes stále větší potřeba úniku lidí z tohto prostředí za účelem 
oddychu a relaxu. Rekreační funkce je funkcí všestrannou a je založena na využívání vlastností 
a vlivů lesního prostředí. Město Dobšiná je obklopené lesy, které zasahují téměř až do centra města, 
je situované v prostředí, které svou atmosférou a krásami přírody nabízí mnoho alternativ pro 
rekreační aktivity s vysokým rekreačním potenciálem.  
Práce se zabývá využitím zpřístupnění lesa daného území a jeho existující rekreační využívání. 
Území o celkové výměře 6 597 ha je zpřístupněné lesní cestní sítí o celkové délce 198,5 km a hustotě 
33,2 m.ha-1. Byly navrženy nové rekreační objekty jako je cyklotrasa, hipotrasa, rodinná trasa (o 
celkové délce 30,1 km), nástupní místa, odpočinková místa a lesní dětské hřiště s potřebným 
vybavením drobnými rekreačními stavbami.  
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Abstract 
There is wasted more than billion of food over the world. Food waste is all food removed from the food 
supply chain. It contains waste from production, processing, retail and food services to consumers. 
This research was aimed at composting food waste into compost which can improve landscape soil. 
Composting ingredients were food leftover from the canteen at Mendel University in Brno like cooked 
potatoes, cooked rice, and vegetables. According to a previous investigation by authors, it was 
necessary to put some additives to composting process. We decided to use sawdust because it has 
positive effect on microbes, moisture, pH and C/N ratio. After the composting process, the final 
compost was tested for physicochemical (temperature, pH) and biological analysis (seed germination). 
Results show that compost has a positive effect on seed germination and can be used as a soil 
amendment because it is obvious that compost has many benefits for soil. 
 
Key words: Compost, tumbler composter, seed germination, phytotoxicity 
 
Introduction  
Tourism is one of important contributors to economic growth. However, it entails great environmental 
and social impacts too. One of them related to environment conservation is generation of waste 
(Greco et al., 2018). Most of wastes of which the greatest part if food waste (FW) come from 
accommodation and catering facilities. Wastes generated from tourism belong to the municipal solid 
waste (MSW) and are treated accordingly (Diaz-Farina et al., 2020). FW includes biologically 
degradable wastes from restaurants, cafeterias and similar facilities (Maxianova et al., 2018), but also 
all food removed from the food supply chain. It contains waste from production, processing, retail and 
food services to consumers (Morone et al., 2019). One of the most commonly used method of FW 
management is composting. Composting of such waste helps to mitigate impacts on the environment 
by preventing the waste from entering the landfill or incinerator and to use the final product (compost) 
in the form of fertilizer (Shiralipour et al., 1992). Although landfilling is still a rather common method of 
waste disposal, it has been demonstrated in life cycle assessment studies that composting is preferred 
to other methods because its environmental risks are low. In addition, composting allows sanitation 
and stabilization of organic material thus preventing spread of pathogens into the environment (Sauve 
and Acker et al., 2020). Application of compost into the soil can favourably affect both physical and 
biological characteristics of soil environment. Incorporation of compost into the soil will reduce bulk soil 
density, improve conductivity and absorption of water, thus increasing also nutrient contents. 
Sustainability of healthy soil is a vital parameter for farmers because it helps to reduce maintenance 
costs and hence to enhance landscape soil quality (Sharma et al., 2017). 
 
Materials and methods 
The research is focused on using compost prepared from FW for improvement of soil characteristics. 
FW was of diverse composition and consisted mainly of cooked kitchen leftovers such as potatoes, 
rice, and garden biological waste. Former studies revealed that the process of food waste composting 
requires an additive. In this research, we used sawdust because it absorbs moisture, thus promoting 
the activity of microorganisms (Kebibeche et al., 2019). Sawdust was added at a ratio of 1:10 
(sawdust : FW). In order to boost the composting process, a mixture of inoculated microorganisms 
was added to basic raw materials. Composting took place in a revolving composter. The revolving 
composter of hexagonal shape on metal construction (volume 246 L) was made of high-density 
polyethylene. It was a manual type of the composter which was turned manually as needed. Its turning 
supplied air via internal piping, which provided the aerobic environment. As it is necessary to maintain 
optimal moisture content and temperature during the composting process too (Azim et al., 2018), the 
process of composting was continuously monitored. Based on temperature and pH tests, the time of 
composting was determined to be 60 days.  

As the main indicator of the composting phase, temperature was measured every day by 
digital thermometer (standard deviation ±0.07°C). The thermometer was inserted into the middle of 
compost foundation pile, we waited until the temperature became stable and then recorded the value. 
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Temperature was measured only once a day not to impair the composting process because the 
compost was cooling down at each opening of the composter. The temperature measurement was 
followed by turning the composter several times for aeration and mixing.  
 The second monitored parameter was pH value which was measured once a week. Sample 
amount of 5 ml was taken into a collecting falcon of 50 ml in volume and suffused with a 5-times 
greater amount of distilled water. Then the falcon was closed and put into shaker for one hour after 
which it was removed from the shaker and left to settle down for ca 4 hours. After this time, the sample 
was measured by pH meter three times within 2 minutes. These three measured values were then 
averaged and the resulting pH value was recorded. The method is based on the methodological 
procedure of the Central Institute for Supervising and Testing in Agriculture (2016). 
Upon the end of composting, we had a final product – compost which was expected to enhance 
physical and biological parameters of the soil (Somerville et al., 2020), to increase germination 
capacity of plants and to suppress pathogens (Milinkovic et al., 2019). Therefore, we investigated also 
the interaction of compost with plants and conducted a test of phytotoxicity by using the method of 
Phytotoxkit (Phytotoxkit, 2004). The Phytotoxkit test dwells on the germination capacity of white 
mustard (Sinapis alba L.) seeds and on the length of plant roots. We used transparent plastic plates, 
filled the testing substrate 90 ml in volume. The amount of substrate was moistened with distilled 
water for us to be able to stick a filter paper on the top, onto which 10 seeds were placed. The seeds 
were placed 1 cm from the paper edge at a distance of 1 cm from one another so that emerging 
leaflets could enjoy enough room. The plate prepared in this way was covered with another 
transparent plate. The prepared plates were placed in vertical position into incubator with the constant 
temperature (25°C) and stayed there in the dark for 3 days. After the lapse of 3 days, they were taken 
out and the result was evaluated. This phytotoxicity test was conducted in multiple replications and in 
diverse concentrations: 25 (25 % tested compost + 75 % OECD), 50 (50 % tested compost + 50 % 
OECD) and 100 % of tested compost. All tested experiments were compared with the control 
reference soil (OECD) which is a certified soil consisting of sand, kaolin, peat and CaCO3 . OECD 
artificial soil is a widely used substrate in soil toxicity tests. It has been recommended as a medium for 
ecotoxicological tests and it is a reference soil in the testing of complex solid samples (Jaśko and 
Oleszczuk, 2013). Test results are expressed by the following formula (1):  

(A-B)/A x 100 = % inhibition     (1) 
where A is seed germination in OECD soil, and B is seed germination in compost. 
 
Results and Discussion 
Results from the testing of temperature (Figure 1), pH (Figure 2) parameters and from the test of 
phytotoxicity (Figure 3) showed that the composting process was running correctly. Figure 1 shows 
that temperature was developing as in normal controlled composting. The controlled composting 
process should include three phases. The first phase is mesophilic, in which the temperature slowly 
increases up to 40°C (Azim et al., 2018). Figure 1 shows that this phase occurred and lasted for 
several days. The second phase of the composting process is thermophilic with the temperature 
ranging from 40°C to 60°C and with the occurrence of thermophilic microorganisms. This phase ends 
at the moment when the biological material starts to decompose into simpler substances (Azim et al., 
2018). In our process, the thermophilic phase occurred after a week when the temperature climbed to 
55.9°C. In this phase, the input raw materials were homogenized and organic matter was degraded 
into simpler substances. At the same time, such temperatures also resulted in the decreased pH value 
because organic acids developing during the decomposition of organic matter decrease the pH value 
(Kucbel et al., 2019). The thermophilic phase is followed by the phase of maturation when the 
biological processes come to end and the resulting product is stabilized. In this phase, the 
temperature should drop to ambient temperature and the pH value should increase up to 9. (Azim et 
al., 2018), which is confirmed by Figure 2 where a sharp rise of the pH value up to the boundary of 8–
9 can be seen. 
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Fig. 16: Mesured temperature during composting process 

 

 
Fig. 17: Measured pH value during composting process 

 
Figure 3 presents results from the testing of compost biological characteristics. The phytotoxicity 
values are in percent and compared with the reference (OECD) soil. There should be negative values 
to show that unlike the OECD soil, the compost has stimulating effects on the plants, i.e. the results 
should be smaller than 100 % up to negative (as compared with OECD). The best results were those 
in the concentration of 25 % compost + 75 % reference soil, when a majority of seeds germinated. 
Although the tests of biological characteristics did not demonstrate stimulative effects of the compost 
on the plants, it was shown that the compost is not toxic to the plants even in the concentration of 50 
%. Moreover, there are other benefits which compost can offer to the soil in addition to fertility 
increase alone. Compost application into the soil can improve the activity of soil microorganisms, 
water holding capacity and enhance also physical characteristics of the soil in general (Sharma et al., 
2017; Teodoro et al., 2020).  
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Fig. 18: Phytotoxicity test results 

 
Conclusion 
Tourism is one of important vehicles in regional economy. On the other hand, it entails also some 
environmental problems such as food waste generation. In our research, we composted food waste 
with the addition of sawdust. The final product – compost was demonstrated to have optimal resulting 
parameters as compared with the compost from the controlled composting process. Compost should 
serve to improve soil in the landscape area, which was confirmed by results of biological testing.  
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Souhrn 
Turizmus je jedním z významných činitelů ekonomického růstu. Součástí turizmu jsou však i 
environmentální problémy, například vznik potravinového odpadu. Tento výskum pojednává o 
zpracování potravinového odpadu formou kompostování a následném případném využití kompostu na 
zlepšení půdy. Kompostování a zejména finální produkt procesu kompostování by měl splňovat určité 
parametry, které mohou zlepšit půdu. V rámci výzkumu se proto finální produkt-kompost testoval na 
různé fyzikální, chemické i biologické vlastnosti jako je teplota, pH a fytotoxicita.  
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Abstract 
An important aspect to be considered in the study of a landscape is how people perceive it. Assessing 
the landscape visual quality has a fundamental importance, and it is one of the parameters to be taken 
into account for planning issues. Moreover, it has an additional significance, because in many cases 
there is a relationship between visual and ecological landscape indicators.  
In this paper, nine landscape visual characters (coherence, disturbance, historicity, complexity, 
naturalness, visual scale, stewardship, imageability and ephemera) have been taken into account to 
elaborate map-based indicators. Considering the scale and the complexity of the assessment, these 
indicators have been combined into a GIS environment, so as to create an overall visual quality index. 
The methodology has been applied to a case study in Southern Italy, whose landscape is extremely 
diversified, with many critical issues in terms of protection and enhancement. The GIS revealed as a 
powerful tool for an accurate and replicable analysis, because it allowed to combine different 
indicators based on land cover data and landscape qualitative and quantitative parameters. The 
obtained indicators revealed very useful for a stand-alone evaluation, as well as an information base 
which could profitably be included in a Decision Support System (DSS) for landscape planning.  
 
Key words: Landscape protection, visual characters, Map-based indicators, Geographic Information 
System, Decision Support System 
 
Introduction 
Landscape transformations, in the last century, are constantly increasing in frequency and intensity, 
with irreversible reshaping of land patterns and relevant structure (Antrop, 2000; Statuto et al., 2017), 
as well as with negative impacts on nature conservation, quality of life and recreation for people 
(Kienast et al., 2015). These landscape transformations have often common features, even in areas 
with different territorial characteristics (Picuno et al., 2019). After the European Landscape Convention 
of 2000, the awareness importance of monitoring, planning and regulating all landscape components 
was increased, and several investigation methods have been proposed, such as the concept of 
Landscape Character Assessment. In the present study, the methodology proposed in a previous 
work (Statuto et al., 2019) has been extended and improved, including all the nine key concepts 
reported in Tveit et al. (2006): coherence, complexity, historicity, naturalness, disturbance, ephemera, 
visual scale, imageability and stewardship. In a GIS environment, all these individual map-based 
indicators have been calculated and then combined together. This approach has been based on 
different techniques that mainly consider land cover datasets and landscape metrics (Statuto et al. 
2018), which allow to implement a replicable and modifiable methodology. Moreover, they provide 
data that can be used within a Decision Support System (DSS). For a preliminary application within a 
DSS, the need for a planner to assess the landscape character in the visible area from old sheep-
tracks - currently used in Basilicata region for slow tourism and hiking (Cillis and Statuto, 2018) - has 
been considered.   
 
Material and methods 
The study area (Fig. 1) covers a surface of 10,073 km2, consisting of the whole territory of the 
Basilicata region (Southern Italy). Basilicata is characterized, from a landscape point of view, by 
different protected areas of particular naturalistic and historical-cultural interest, presenting varied 
morphological aspects thanks to some geological differences. This determines an important 
vegetational and faunistic richness. Due to the fragility of the natural heritage and the increase in 
tourist pressure (Cillis and Statuto, 2018), many areas require continuous monitoring and planning 
actions.   
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Fig. 1: Basilicata Region and high value landscapes: Murgia Materana (top), Mount Vulture (middle) 

and a typical hilly agroforestry landscape (bottom). 
 

For the analysis of the landscape visual characters, the following six indicators suggested by Ode et 
al. (2008): coherence, complexity, historicity, naturalness, disturbance, ephemera - already considered 
in Statuto et al. (2019) - have been integrated with the following three indicators:  
  
- Visual scale: focused on the size of open space in the landscape. It is calculated through the 
percentage viewshed analysis; 
- Imageability: it reflects the ability of a landscape to create a strong visual image in the observer, 
thereby making it distinguishable. It’s calculated through the density of viewpoints. These have been 
extrapolated by OpenStreetMap (panoramic points), selecting points linked to geographical important 
areas and panoramic landmarks included in the Basilicata region dataset; 
- Stewardship: Nassauer (1995) described it as the level of land farming, and calculated it by the level 
of abandonment of agricultural land.  
These nine indicators have been calculated thanks to some specific tools and related plugins in the 
QGIS 3.10 software. The relevant information has been retrieved in: land use cover of 1960 (Land Use 
map of Italy); Basilicata region official dataset (2013); Land Copernicus dataset (land cover 2018); 
Digital Elevation Model (DEM). 
All the indicators have been calculated in a regular 1 km2 square grid. All different values of each 
indicator have been normalized with a value ranging from 0 (lower value) to 1 (higher value) to make 
them comparable and usable for further processing (Fig. 2). 
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Fig. 2: Map of calculated indicators. 

 
Hence, the Index for Landscape Character Assessment (ILCA) was obtained from the algebraic sum 
of the raster of indicators, except for Disturbance and Stewardship, whose values were subtracted, 
considering that they determine a reduction of the landscape quality (Fig. 3). For a first general 
assessment, the same weight was assigned, considering an equal importance of each indicator on 
landscape quality.  
In a second phase, the dataset of the old sheep tracks with historical and landscape value of the 
Basilicata Region was used. The vertices of these polylines (n. 3986 vertices) were extracted, 
considering them as hypothetical observation points. These points were used as the basis for a 
viewshed analysis (Statuto and Picuno, 2017; Cillis et al., 2020) in a 5m resolution DEM. The 
preliminary binary cumulative raster that has been elaborated refers to the observation points. It has 
enabled the calculation of a raster, expressing the percentage of cell visible from these points.  
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Fig. 3: Map of ILCA. On the right, the areas and percentages with respect to class breaks of index 

(top) and the distribution of values (bottom). 
 

The last step was the multiplication between the ILCA of the area (Fig. 4a) and the viewshed analysis 
raster (Fig. 4b). The product is a map (Fig. 4 c), corrected and weighed considering the areas with the 
greatest visual influence. 
 
 

 
Fig. 4: (a) ILCA map; (b) percentage of cell visible from old sheep-tracks; (c) final assessment of the 

area with old sheep-tracks. 
 

Results and Discussion 
This methodology allowed the evaluation of the presented indicators, individually or as a whole. 
Evaluating ILCA it is possible to see that most of the area presents values around the average, and 
that the eastern part of the Basilicata region has lower values due to a greater presence of human and 
agricultural activities. A more accurate assessment of the ILCA may be obtained if different datasets 
used to build indicators are improved and defined in better detail. For example, Disturbance - which 
takes into account the negative impact of urban areas - can be corrected by excluding those urban 
areas with a high panoramic skyline view, a factor which increases the visual quality. This is possible 
thanks to the use of new geographical tools, their interoperability and the use of integrating different 
types of data. Thus, the quality of the landscape may be assessed by combining both qualitative and 
quantitative techniques. For a more detailed analysis, based on the different needs of the public 
decision maker, a different weight related to the specific objectives of analysis can be assigned to 
each indicator, so that data can be implemented into a Decision Support System (DSS), a tool that 
may enable to identify areas that most need attention, in order to conserve, restore or enhance the 
visual quality of the landscape.  
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Conclusions 
The use of this approach to assess landscape quality has proved very useful to evaluate some 
fundamental characteristics for the management and protection of the landscape. The possibility to 
obtain some evaluation parameters from the use of land datasets, allows to apply a cartographic 
approach, an objective assessment of the landscape that can be successfully carried out. Moreover, 
thanks to the GIS technologies and new tools able to process land use and land cover data, it is 
possible to guarantee a good applicability and reliability. A general approach that can be applied to 
different visual scales, by considering particular viewpoints or panoramic roads spread on the territory, 
can be intended as a useful tool in terms of planning opportunities, in the perspective of the protection 
and valorisation of the landscape. 
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Souhrn 
V této studii byla navržena metodika zpracování indikátorů pro zhodnocení vizuálního charakteru 
krajiny. V GIS prostředí byly vypočteny jednotlivé mapové indikátory a pak spojeny na viditelném 
měřítku. První hlavní index byl zkombinován s analýzou obrazu a vznnikl index vizuální kvality 
charakteru. Přístup byl založen na různých technikách, které pracují hlavně s daty krajinného pokryvu 
a krajinných metrik a které umožňují zahrnout opakující se a modifikovanou metodiku založenou na 
různých cílech a krajinných charakteristikách. Současná studie, provedená v regionu Basilicata (Jižní 
Itálie), může být vzhledem ke své aplikovatelnosti využita na různých místech a může být kdekoli 
replikována.  
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Abstract 
Managing stormwater and wastewater within a land is important for protecting land and for 
environmental care in urbanized areas. Water management may be difficult according to the area 
conditions. In cases of recreational properties with seasonal operation it is hard to treat wastewater 
and to infiltrate stormwater especially when sewer system is not available in the area and the land is 
inappropriate for stormwater infiltration. However in these cases water management is a legislation 
duty and the solution may be environmentally friendly and does not have to be money-intensive. 
The aim of the paper is to present and evaluate possible water management solutions for considerably 
inappropriate land conditions. 
 
Key words: Wetland treatment; stormwater; wastewater; stormwater soakaway; water infiltration 
 
Introduction  
According to the Water Act No. 254/2001 Coll. and the Wastes Act No. 185/2001 Coll., disposal of 
wastewater must be dealt with on each building land-plot, as well as infiltration or drainage of 
stormwater from built-up or paved areas (Vyhláška č. 501/2006 Sb.; Zákon č. 185/2001 Sb.).  
Communal wastewater must be discharged into the municipality's sewer system (Vyhláška č. 
268/2009 Sb.). If the municipality has no sewer system, the builder must assure disposal of water in a 
decentralized manner on his own land. There are several options for disposing of wastewater. 
Wastewater can be retained in a cesspit, which is regularly emptied, or some of the wastewater can 
be recycled or treated in a household wastewater treatment plant. Treatment of wastewater from 
recreational buildings can be problematic due to the fluctuating (seasonal) flow of wastewater to the 
water treatment plant. 
Treatment of wastewater must be carried out using the best available technologies, which means the 
most effective and advanced level of development of technologies (Zákon č. 254/2001 Sb.). One such 
technology may be a two-phase system consisting of an anaerobic separator and wetland treatment 
with vertical filter, which does not lose treatment effectiveness during a fluctuating flow-through rate. 
Discharge from the wastewater treatment plant can be led into a nearby recipient, if this is not possible 
into a soak-away. Limits for discharging wastewater into surface water are stipulated in Government 
Decree 401/2015 Coll. However, the water must be of sufficient quality when soaking wastewater into 
ground water, in order to prevent contamination of the ground water. The quality of this discharged 
water must meet the concentration limits of monitored indicators according to Government Decree 
57/2016 Coll. (Vyhláška č. 57/2016 Sb.). 
As of 2018, 85.5% of the population of the Czech Republic lives in houses connected to a public 
sewer system, which means that 14.5% of the population must deal with the issue of their own 
disposal of wastewater (Český statistický úřad, 2018). It can also be assumed that there is a greater 
probability of the absence of a public sewer system in relation to recreational buildings, usually located 
on the peripheries of towns and municipalities and in nature areas. 
When draining stormwater from built-up and paved areas according to Decree No. 501/2006 Coll. 
Section 20 the primary preferred method is water infiltration, the secondary method is regulated 
discharge of this water by separate sewer system into the surface water, and finally the utmost 
method is regulated discharge of stormwater into the integrated sewer system (Vyhláška č. 501/2006 
Sb.; TNV 75 9011; ČSN 75 9010). In cases of disposal of stormwater at recreational buildings, the 
only option may often be infiltration of this water, because we encounter the absence of a separate 
sewer system in smaller municipalities and in remote areas, and also the absence of an integrated 
sewer system in some cases. 
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Materials and methods  
Stormwater infiltration may be assured by means of surface or sub-surface systems. These systems 
are sized on the basis of two parameters, which are their volume (allocation) and the ability of the soil 
to infiltrate water (infiltration rate kv). The volume of the soak-away system for stormwater Vvz is 
normally expressed as follows 

,13 
(1) 

where hz is the sum of critical rainfall, 
Ared is the area of paved areas reduced by the drainage coefficient ψi, which expresses the degree of 
permeability and inclination of the bedrock 

, (2) 
f is the safety coefficient (the recommended value is 2 (ČSN 75 9010)), 
kv is the bedrock infiltration rate, 
Avsak is the area over which the system is capable of infiltrating water into the lower layers, 
tc is the duration of critical rainfall. (ČSN 75 9010) 
 
The volume of the soak-away system is consequently influenced by the total area of the paved areas, 
the intensity and duration of rainfall, the permeability of the soil and the soak-away area. In technical 
practice the most important factor is the infiltration rate kv, which may achieve values across several 
orders (also achieves values that differ from other values entering the equation (1) by up to several 
orders, if we consider individual recreational buildings, or very small territorial units). 
Infiltration of wastewater takes place simultaneously with stormwater infiltration and can be proposed 
analogically depending on the equation (1). Instead of the sum of rainfall, the amount of discharged 
wastewater per unit of time is taken into consideration, whereas the result is the equation 

, 
(3) 

where Q is the volume of the wastewater discharged from the building expressed in basic units of time 
(seconds). 
 
The equation (3) indicates that the volume of the soak-away system again depends particularly on the 
infiltration rate kv, because other values do not achieve the values of this coefficient. 
In general we can say that the infiltration rate is crucial during planning of the soak-away system, 
because the chosen type and size of the soak-away system are derived from its values. In soil with a 
low infiltration rate (the soil's poor ability to infiltrate water), it is necessary to choose above-standard 
dimensions of the soak-away system (above-standard retention volumes). 
In recreational building, the burden on the soak-away system is amplified (apart from basic stormwater 
from paved areas) by the volume of treated wastewater. Apart from a higher volume of water to be 
infiltrated, another obstacle in relation to these buildings may also be the insufficient infrastructure in 
the municipality - lack of sewer system. The combination of these properties puts pressure on the 
builder from the aspect of water management, because all water must be dealt with in compliance with 
the legislation (Zákon č. 185/2001 Sb.; Vyhláška č. 268/2009 Sb.), which results in planning a soak-
away system of large dimensions. 
We can often encounter poor geological conditions in the form of the low permeability of soils at 
recreational buildings. In the case of soils with very poor permeability the situation may be such that 
the soak-away system would have an abnormally large area (in relation to infiltration rate with a value 
of approx. 1·10-7 and less). 
As of 2015, 45.6% of the soil in the Czech Republic had medium, high and very high potential for 
infiltration (Voda v krajině, 2015). The remaining soil has a low or very low potential for infiltration or is 
otherwise unsuitable (high level of ground water, loess bedrock (Voda v krajině, 2015) see Fig. 1. 

                                                 
13

 The calculation relationship is modified for expressing key variables - what is removed are the constants used 

by the user to achieve values in estimated SI units and the expected result and area of the soak-away system Avz, 

which can essentially be included as a partial area into the total sum of the reduced area Ared. 
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Fig. 1 Permeability potential of soils in the Czech Republic, adopted from (Novotná, 2015; Voda v krajině, 

2015), modified. 
 
Results and discussion 
One potential solution for water management on land with a low infiltration rate, without the option of 
connection to a sewer system or near a watercourse, is to establish a retention tank (Hlavínek, 2007). 
However, retention must be monitored due to the possibility of overflowing (the options are personal 
inspection or an electronic surface level monitoring device). Regular inspection and maintenance of 
the device cannot be assured in recreational buildings. 
An alternative to the aforementioned method can be creation of a dry polder or soak-away reservoir 
with permeable walls for retaining torrential rain. The advantage of these elements is that water can 
evaporate from the free surface and they also have a potential aesthetic benefit. Water plants can also 
contribute to evaporation. However, in areas with impermeable rock, proposal of large water reservoirs 
is not suitable because there is a risk that these will overflow due to the extended period needed for 
the water to soak away. 
The optimum solution may be a system of small reservoirs and pools for retaining torrential rains. This 
system may be particularly suitable on sloping land, where individual small reservoirs can be filled by 
gravity (soak-away swales) depending on the intensity of the rain. The depth of these reservoirs 
should be a maximum of 30 cm and the inclination of the slope should ideally be 1:2 (Hlavínek, 2007). 
In the case of land, where unpaved areas that are capable of infiltration stormwater significantly 
predominate over paved areas, it is possible, according to Decree No. 501/2006 Coll. Section 21(3) to 
consider infiltration on the land resolved, if the ratio of land capable of infiltrating water to the total area 
of the land is at least 0.4. 
 
Conclusion  
Infiltration is a frequent water management solution at recreational buildings due to the absence of a 
sewer system and possibly the absence of a nearby recipient. Infiltration particularly depends on the 
infiltration rate kv. If this coefficient is too small, the soak-away system may achieve abnormally large 
dimensions. In such cases the builder may be unable to meet all legislative conditions and it is also 
necessary to establish retention areas of a very large volume. Apart from establishing retention 
volumes and areas, it is also possible to gradually retain the water on the land in order to infiltrate it, 
using a system of natural pools, swales and reservoirs with an open surface and vegetation, where the 
water is evaporated by water plants and from the open surface, as well as infiltrated.  
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However, the principle remains that selection of a suitable building land-plot is crucial and this 
prevents a number of problems. 
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Souhrn  
Hospodaření s dešťovými a odpadními vodami je pevně zakotveno v legislativě České republiky. 
Splnění požadavků na návrh těchto prvků může být někdy složité. Přírodní i místně technické 
podmínky stavby mohou významně ovlivnit návrh nebo znemožnit návrh konvenčních řešení 
nakládání s vodami na pozemku. V takových případech je potřeba navrhnout alternativní prostředky 
pro splnění požadavků. 
V případě rekreačních objektů je častým problémem chybějící veřejná kanalizace, která v kombinaci s 
nízkým koeficientem vsaku půdy může vytvořit nevhodné podmínky pro likvidaci vod na pozemku. 
Koeficient vsaku se u takovýchto objektů ukazuje často jako klíčový. 
Řešení těchto nepříznivých podmínek jsou často přírodě blízká s relativně nízkými náklady. 
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Abstract  
The contribution presents the methodology and first insights on economic impacts of water-related 
recreation activities around the Vltava river, including recreation benefits and also the regional income 
induced by water-related tourism. The approach evaluates the present state of recreation at the pilot 
area, together with definition of the existing links between the socio-economic system and nature-
based characteristics describing the area (geography, climatic/hydrological parameters: e.g. water 
availability and water level). In the subsequent step, the system analysis will also enable the 
assessment of future potential and limits determined by the climate scenarios, incorporating the 
contingent reactions of the local stakeholders to the potential nature-based changes.  
 
Key words: climate change, contingent behaviour method, economic impacts, scenario building, 
water-based recreation 
 
Introduction 
The Vltava river with its dam cascade, including e.g. Slapy and Orlík dams, offers a large number of 
nature-based recreational opportunities that are unique in the Czech context. The area is important 
both for visitors and inhabitants, and includes several nods of secondary housing areas (cabins, 
cottages), where the owners spend part of the year near water. The most important water-related 
activities include bathing, water sports, fishing, and recreational navigation on the Vltava river. The 
water-related recreation activities generate a substantial amount of local businesses that provide 
services for visitors. 
The recreation function of Vltava river cascade is being re-examined together with the other functions 
that the cascade provides (e. g. Fošumpaur et al., 2014), as the Vltava river basin management 
(Povodí Vltavy, s. e.) expects these uses to become highly competitive in future in relation to climate 
change. The project “Rekre-Vlt: Recreational purposes of Vltava river cascade and its economic 
potential under the climate change” (2019-2022) enhances substantially this effort. Using an 
interdisciplinary approach, it connects the climate change scenarios manifested in the hydrological 
parameters of water structures, regarding the expected water level management measures (optimizing 
the water balance with regard to supply and retention function of the reservoirs), with the impacts on 
the potential future water-related recreational use and its economic dimensions. To my best 
knowledge, this is a first study designed in the Czech context that develops such a complex approach 
for addressing recreation impacts. 
 
Material and methods 
I focus on the assessment of the economic potential of recreation, which is based on two methods of 
applied economic research: recreation demand analysis and modelling the effects of recreation on 
regional income. 
a. Recreation demand analysis 
Microeconomic demand models are used for modeling the demand for recreation. These models are 
based on the theory of non-market valuation of environmental goods and stem from environmental 
economics. They capture the relationship between visitation and the shadow price of the visit 
(measured by direct costs of travel to and from the recreation site and the cost of time spent travelling) 
– see Figure 1. 
These are multiple regression models on the basis of which allow to predict both the number of visits 
to the area (by recreational segments if needed) and the monetarized changes in welfare (consumer 
surplus above the level of the shadow price paid for the holiday) associated with the climate-related 
changes in no. of visits. In order to model visitors' response to potential future qualitative changes in 
the area, I combine a recreational demand model with a conditional response to the presented 
scenario of qualitative change - into so-called contingent behavior model (Haab and McConnell, 
2002). 
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Fig. 1: Recreation demand model 

 
b. Estimation of economic impact of recreation on regional income 
The economic effects of recreation on the region are classified into several categories: direct effects 
(also referred to as primary effect), indirect (secondary) effects, and induced effects (Stynes, 1997). A 
comprehensive scheme is shown in Figure 2. I estimate primary and secondary economic multiplier 
effects of water-related recreation on the regional income, employing multipliers of direct expenses. 
I assess the economic potential of recreation in the context of climate change and its manifestation in 
water availability and water level, taking into account the scenarios of increased occurrence of 
hydrological extreme events (droughts or floods). Geographical and socio-economic trends of 
development and limits related to the socio-economic system are also taken into account.  

 

 

Fig. 2: Scheme of the overall economic impact of recreation on the region 
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c. Description of the socio-economic system 
To build a conceptual framework describing the elements the socio-economic system, we employ the 
DPSIR approach (driver-pressure-state-impact response) is used (EEA, 2014).  
 

 

Fig. 3: DPSIR concept 
 
The Drivers include the social, economic and demographic development in the pilot area, which create 
Pressures on the recreational and economic use of the area, together with other, climate- and 
hydrology-related Presurres. These define the limits of the current and future demand for recreation in 
the territory and the related economic activities that result in an observed State. Impacts include the 
qualitative changes in the area which may affect recreation use and related economic activities, and 
may be followed by a Response of the socio-economic system and its actors, which is represented for 
example, by direct changes in recreation demand and level of economic activity, or by policy-making 
decisions (which may further affect the quantity and distribution of recreation and other activities in the 
area). We describe DPSIR items and linkages by indicators using available secondary data or using 
data collected/modelled within the project.  
 
d. Scenario building 
We adopt Story and Simulation Approach (Alcamo, 2008) which enables combination of quantitative 
and qualitative data for scenario development and is employed to define the factors that affect 
recreational use and its economic consequences (including potential turning points in the future use 
and likely paths of response), together with definition of indicators and data for the framework.  
The final socio-economic scenarios will be defined quantitatively, with specified geographical and 
temporal dimensions. 
 
Preliminary results and discussion 
The pilot area is associated a variety of water-related recreational uses, with visits dominated by 
regions of Central Bohemia, South Bohemia and Prague. Diverse recreational activity – e. g. fishers 
vs. boaters represent different recreational segments in terms of socio-economic and demographic 
characteristics (including income) and also different pattern of tourist spending. 
The majority of visitors' spending on water recreation is spent in municipalities and facilities up to 
about 5 km (Rera, 2019). However, indirect and induced impacts extend much farther into the region. 
The expected level of capture rate according to other local analyses of regional impacts is about 50-
70% (Stynes, 1997) concerning direct effects and 1st round of indirect effects (Figure 2); but may also 
lie outside these bounds depending on the types of impacts and leakages the multiplier includes 
(Figure 2), on the type of recreational activities included in the analysis (Mayer et al., 2010), and the 
most important determinant of the capture rate is probably the size of the defined region and the (not 
yet analyzed) specific economic links functional between sectors in the region. 
Concerning the identified pressures affecting the potential scenarios, the area has been under high 
recreational pressure, and the recreation capacity of some popular places (e. g. around Slapy 
reservoir) is already full in the main season. Some recreation activities remain in competition (e. g. 
motorized water sports vs. swimming in the reservoirs). 
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The recreation pressure and related economic activities in other related places are further likely to 
grow (if the preference structure of recretionists and the factors affecting individual demand remain 
unchanged from the present state), until reaching the local limits. The in long-term recreation limits are 
given mainly by geography (steep banks around the river and related limited access to water), which 
determine the areas of low recreation use, and also by the limits posed by the land use planning. 
Promotion of the region (e. g. Rera, 2019) could help to disperse some of the recreationists to less 
frequented places. 
High pressure on land development is driven by the exclusivity of the available land for development, 
the prices of which can be expected to grow due to the limited supply and growing demand, land 
owners may have high influence on the changes of local land use policy.  
However, the scenarios of increased occurrence of hydrological extreme events (droughts or floods) 
will affect the water-related recreation use by altering the length of the watercourse available for 
recreational navigation and also by defining the length of recreational season. The proportion of 
particular water-recreation uses and related distribution of service providers may change in future due 
to the pressures described above -particularly the water navigation is expected to grow (but will be 
negatively affected by extreme hydrological events).  
 
Conclusion 
In the subsequent steps of the analysis, the pressures discussed in the previous section will be further 
explored and described using the DPSIR concept (Figure 3). After the evaluation of how they affect 
the potential paths of future development of recreation use of the area with the help of the research 
partners of the project and results from the on-site surveys, spatially specific and time-specific socio-
economic scenarios for the pilot area will be defined. 
The outputs of the analysis of the economical aspects of recreational use of Vltava cascade and its 
development will be presented through interactive thematic maps. Apart from the overview of 
parameters describing hydrology, meteorology, water management and socio-economic parameters 
valid for the scenarios displayed, the maps will display also the estimated economic impacts on 
various types of stakeholders (recreationists and providers of primary services related to recreation, 
including secondary impacts on the regional economy). 
The analysis and the software tool are designed for the use of the Vltava river basin management and 
will be available also to other stakeholders. They will contribute to enhancing the role of recreation-
related issues in the optimization of the main uses of the river cascade which is done by the Vltava 
river basin management (VD - TBD, 1997).  
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Souhrn 
Příspěvek představuje metodiku a první vhled do hodnocení ekonomických dopadů na rekreační 
aktivity (vztažené k vodnímu prostředí) v okolí řeky Vltavy, zahrnující rekreační užitky návštěvníkům i 
obyvatel, stejně jako příjem regionu zprostředkovaný tímto druhem turismu. Jádrem našeho přístupu 
je zhodnocení současného stavu rekreace v pilotním území, společně s definicí existujících socio-
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ekonomických vztahů (populace, rekreující se, poskytovatelé služeb) a přírodních charakteristikách 
popisujících území (geografie, klimatické scénáře prostřednictvím hydrologických parametrů – např. 
hladina vody). Zároveň zde ukazuji, návrh hodnocení potenciálů a rizik v budoucnosti – jak jej mohou 
ovlivnit budoucí klimatické scénáře či reakce dotčených subjektů na potenciální změny přírodních 
podmínek.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact:  
Ing. Kateřina Kaprová, Ph. D. 
E-mail: katerina.kaprova@czp.cuni.cz  



  572  

WEED SPECIES IN ANNUAL FORAGE CROPS - SOURCE OF ALLERGENIC POLLEN 
 

Leoš Kadlček, Barbora Kotlánová, Martin Černý, Jan Winkler,  
Department of Plant Biology, Mendel University in Brno, Zemedelska 1, 613 00 Brno, Czech Republic  

 
Abstract  
The work aimed to record the weed species on a field with sorghum cultivated for silage. However, 
together with the crop, weeds are also present on the land, among which highly allergenic plants can 
be found. The experimental land is located in the cadastral area of Žabčice (South Moravia, Czech 
Republic). The field survey was conducted in 2018 and 2019. Vegetation evaluation was carried out 
using phytosociological plots. The presence of plant species producing allergenic pollen was found 
(Digitaria sanguinalis, Elytrigia repens, Setaria pumila, Amaranthus retroflexus). 
 
Key words: allergenic pollen, weeds, fodder 
 
Introduction  
Sorghum [Sorghum bicolor (L.) Moench] is the fifth most cultivated grain in the world (Ottman, 2009). 
Sorghum silage has a similiar feed value to corn silage, has a similar nutrient content and higher 
yields under conditions of lower moisture. Sorghum and sorghum silage have proved to be an 
alternative feed for dairy cows (Miron et al. 2007). Furthermore, it is not attacked by maize pests and 
can be grown as a pre-crop, which can reduce the pests' pressure on maize (Branson et al. 1969). 
Sorghum yields are usually lower than corn, but yields may be higher, especially under stress 
conditions (Aydin et al. 1999, Abdelhadia and Santini 2006). 
Sorghum is a weak competitor against weeds due to slow growth in the first 20 days of 25 days 
(Rizzardi et al. 2004). Even a low level in the initial stage of weed may reduce the yield of grain 
sorghum. Incorporating monocotyledonous weeds in the first two weeks can reduce the yield of 
sorghum by up to 20% (Smith and Scott 2010). 
Weeds in sorghum are particularly harmful to their competition, but weeds are also significant 
producers of allergenic pollen. This work aimed to evaluate the occurrence of weeds producing 
allergenic pollen in the stands of annual fodder (sorghum). 
 
Materials and methods  
Selected plots where sorghum was grown are located in the cadastral area of Žabčice (South 
Moravian Region, Czech Republic). It is located in the geomorphological area of Dyje-Svratka valley. 
Žabčice belongs to the maize production area, on flat ground and at an altitude of 184 meters. The 
Šatava River flows through the cadastral territory and falls into the Svratka River basin. The village is 
situated less than 25 km south of the city of Brno. The area of Žabčice can be deemed very dry and 
warm. The annual rainfall is 483.3 mm, and the average annual temperature is 9.2 ° C. The total land 
area is 30.43 ha. The vegetation was evaluated using phytosociological relevés, and it was carried out 
in 2018 and 2019. The area of one relevé was 12 m2. A total of 40 phytosociological relevés were 
recorded on monitored plots. The flowering time of individual weed species was recorded during the 
vegetation period. Scientific names of individual plant species were from the database of Czech flora 
and vegetation Pladias (Pladias 2020). 
Weed types producing allergenic pollen were taken from the database of the Czech Pollen Information 
Service (PIS, 2019), which monitors the occurrence of pollen and other biological objects in the air. On 
the basis of pollen, weed species were divided into three categories. 
3 - species producing strongly allergenic pollen that is monitored by PIS 
2 - wind-pollinated species in which pollen is spread by wind, but they are not part of potent allergens 
1 – insect-pollinated species in which pollen is transmitted by insects and enters the air only to a 
limited extent 
 
Results  
A total of 39 weed species were found. In Table 1, the flowering time and allergenic pollen categories 
were recorded. Among the weed species found, ten weed species were producing highly allergenic 
pollen. Allergenic pollen is also produced by cultivated annual fodder plant – sorghum.  
 



  573  

Tab. 1: Weed species found in sorghum stands, flowering time and pollen evaluation (*Low flowering 
rate, ** High flowering rate) 

Time of pollen production   
List of plants 

Production of 
allergenic pollen May June July August 

Sorghum bicolor 3   * ** 

Achillea millefolium 2  * ** * 

Amaranthus powelli 3  * ** ** 

Amaranthus retroflexus 3  * ** ** 

Arenaria serpyllifolia 1 * *   

Bromus hordeaceus 3 ** *   

Bromus tectorum 3 ** *   

Capsella bursa-pastoris 1 ** *   

Consolida regalis 1 ** ** *  

Convolvulus arvensis 1  ** ** ** 

Conyza canadensis 2  * ** ** 

Datura stramonium 1  * ** ** 

Descurainia sophia 1 ** *   

Digitaria sanguinalis 3  * ** ** 

Echinochloa crus-galli 3  * ** ** 

Elytrigia repens 3  ** * * 

Erodium cicutarium 1 ** *   

Euphorbia esula 2 ** **   

Euphorbia helioscopia 2 ** *   

Falcaria vulgaris 1  * ** * 

Fallopia convolvulus 1 ** *   

Geranium pusillum  1 ** *   

Chenopodium album 3  * ** ** 

Lactuca serriola 1 ** *   

Lappula squarrosa 1 * *   

Lepidium ruderale 1 * *   

Linaria vulgaris 1 * *   

Lolium perenne  3 ** ** *  

Lycopsis arvensis 1 * *   

Matricaria discoides 1 * *   

Polygonum aviculare 1 * * * * 

Portulaca oleracea 1 * * * * 

Setaria pumila 3  * ** * 

Setaria viridis 3  * ** * 

Solanum nigrum 1  * * * 

Taraxacum sect. Ruderalia 1 **    

Thlaspi arvense  1 ** *   

Trifolium arvense 1 * * *  

Tripleurospermum inodorum 1 ** * * * 

Viola arvensis 1 * * * * 
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 Discussion  
The results obtained show that sorghum stands as annual fodder crop create conditions for vegetation 
that produces allergenic pollen. The leading producers of allergenic pollen during May are Bromus 
hordeaceus, Bromus tectorum a Lolium perenne. In June, intense flowering was observed in the 
following allergenic pollen-producing species: Elytrigia repens, Lolium perenne. In July, extraordinary 
flowering was observed in the following allergenic pollen-producing species: Amaranthus powelli, 
Amaranthus retroflexus, Digitaria sanguinalis, Echinochloa crus-galli, Chenopodium album, Setaria 
pumila, Setaria viridis. In August, intense flowering was observed in the following allergenic pollen-
producing species: Sorghum bicolor, Amaranthus powelli, Amaranthus retroflexus, Digitaria 
sanguinalis, Echinochloa crus-galli, Chenopodium album. 
Sorghum crops such as fodder crops on arable land can be sources of allergenic pollen, especially in 
the months of July and August. This period may vary according to the growing season, as well as the 
sowing and sorghum harvesting dates. The dominant species producing strongly allergenic pollen are 
mainly representatives of the families Amaranthaceae and Poaceae. 
The quality of the environment is increasingly seen as a major factor for tourism and recreation. 
According to Garrett et al. (2019), health and quality of life depend primarily on the physical, social and 
economic environment in which people live. The environment is increasingly threatened by a range of 
human activities (Vaverková, 2019; Woon, Lo, 2016). Vaverkova et al. (2019) state that the species 
composition of ruderal vegetation can have a significant effect on air quality, particularly on the 
occurrence of highly allergenic pollen. 
 
Conclusion 
Sorghum stands and their weeds can produce allergenic pollen. High production can be mainly in July 
and August. The dominant species producing strongly allergenic pollen are mostly representatives of 
the families Amaranthaceae and Poaceae. Arable crops and weeds can be sources of allergenic 
pollen in the landscape. Pollen allergies are a limiting factor for tourist use of the scene by a large part 
of the population. Weed control on arable land gains new meaning. Reducing the sources of allergenic 
pollen in the landscape will contribute to reducing the health risks associated with recreation. 
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Souhrn 
Plevele v čiroku škodí hlavně svou konkurencí, ovšem plevele jsou také významnými producenti 
alergenního pylu. Cílem práce bylo zhodnotit výskyt plevelů produkující alergenní pyl v porostech 
jednoleté pícniny (čiroku). Vybrané pozemky, kde byl pěstován čirok, se nacházejí v katastrálním 
území obce Žabčice (Jihomoravský kraj, ČR). Vyhodnocení vegetace proběhlo pomocí 
fytocenologických snímků. Hodnocení bylo provedeno v letech 2018 a 2019. Celkem bylo nalezeno 39 
druhů plevelů. Ze získaných výsledků vyplývá, že porosty čiroku jako jednoleté pícniny vytváření 
podmínky pro vegetaci, která produkuje alergenní pyl. Porosty čiroku a jejich plevele mohou 
produkovat alergenní pyl. Vysoká produkce může být především v měsících července a srpen.  
Dominantní druhy produkující silně alergenní pyl jsou především zástupci čeledí Amaranthaceae a 
Poaceae. Plodiny a plevele na orné půdě mohou být zdroje alergenního pylu v krajině. Pylové alergie 
jsou limitující faktorem pro turistické využívání krajiny značnou částí populace. Regulace plevelů na 
orné půdě dostává nový význam. Omezení zdrojů alergenního pylu v krajině přispěje k omezení 
zdravotních rizik spojených s rekreací.     
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Abstract 
The authors focus on the issue of areas for individual recreation in Brno, which includes neglected 
garden colonies. Especially during the massive construction of prefabricated housing estates as a 
counterbalance to the extreme thickening of settlements began to develop more in towns or gardens 
or gardening colonies. It was a direct consequence of the need to leave the apartment to the open 
space and realize your desire for recreation and rest work on the land or some smaller building. The 
article points out how the city of Brno approached the development of areas for individual recreation in 
individual periods, how the zoning plan changed, how the political climate change had an impact on 
the return of land to its original owners and on the decrease of these areas. The article shows 
changes in areas on specific examples, as well as the consequences of increasing levels of rents and 
purchase prices for land in these areas. 
 
Key words: master plan, price, developer, city 
 
Introduction 
The authors of this article discuss the reasons why gardening colonies began to be formed, where 
they were formed and under what conditions. It is an excursion into the past and its comparison with 
the current state. Actual information on the situation many years ago is very difficult to obtain, and 
opinions on these facts differ very often. It is also clear that a more massive boom in the gardening 
colonies occurred after the Second World War. Prior to this war, the ownership of land plots did not 
allow the creation of such plots well enough. During the so called First Republic (between the world 
wars), the development of cottage settlements developed in the middle of forests, near watercourses 
and the like. However, it was not a gardening settlement as we know it today. 
The authors of the article will focus on the period closer to the end of the 1990s, when there were 
probably the most areas of gardens in Brno. 
 
Land ownership 
The beginning of the period in which gardening colonies began to emerge, ie about 1965, was 
completely different from the current situation in terms of ownership. There were three types of 
ownership in this period, ownership: Socialist, Private, and Personal. Personal property belonged to 
personal needs in terms of real estate, so it could only be 1 family house, one holiday house, one 
garage. Other properties, owned by persons, were generally private property. At first glance it might 
have seemed like similar forms of ownership, but private owned properties were governed by many 
regulations that made it difficult for owners to use them, and even someone else could be ordered to 
use them. Very often the owners sold these properties under pressure and, since private property 
could only be transferred to socialist ownership (ie to the state or state organization), the purchase 
prices were also very low. It was similar with the land. Land went only to inherit or buy with the building 
in private ownership, sale of free land to private ownership was not possible. Due to the need to build 
an agricultural cooperative or housing estates, it can be said that landowners have lost their rights and 
the use of land was decided by their user, not the owner. So it happened that the land of owners of the 
most arable land was managed by the agricultural cooperatives, construction of buildings for 
agricultural cooperatives, housing estates and garden or cottage settlements were built. Thanks to this 
situation, we solve the problems of building on the land of another owner to this day. 
In the case of state land, the institute of “personal use of land” was established for the purpose of 
building or establishing gardens. On the basis of that institute, after payment of the payment, which, 
incidentally, was equal to the price of the land, it was used as if it were the property. It was also 
possible to trade in such land and to transfer the right to others. 
After 1989 there were significant changes in ownership. The division of ownership, as in previous 
years, has been abolished. Upon request, the land to which the user had the right to use personally 
was transferred to the ownership of the users. Landowners have recovered their rights to use the land 
and, in the case of use by another entity, to claim compensation. Still, it was true that the building and 
the land are separate property. The change occurred only since the current Civil Code, where the 
forms of ownership were modified and the building became part of the land (except in some cases, for 
example, in case of different ownership of the building and land). 
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After 1989, there was also a fairly large change in the ownership rights of land that had been taken 
away from the original owners by the state. In some cases, these lands were subject to so-called 
restitution claims, and it was precisely in a large number of gardening colonies that the lands of these 
colonies were returned. So, garden users often found themselves in the situation that after several 
decades of using the garden with the cottage, only their cottage with the land under the cottage and 
the land around were another owner. These changes had a great influence on the functioning of the 
gardening colonies after 1989. Along with the release of borders and the possibility to travel, the 
gardens became less interesting commodities and gradually began to disappear or overgrowth, and to 
this day some sites are more likely to accommodate homeless people. 
 
Locations in Brno now 
At present, the locations of the gardens can be found well according to the current zoning plan of the 
city of Brno. Most garden colonies are located in non-construction areas, areas with objects for 
individual recreation. A large number of these colonies are also located outside the built-up area of the 
village. All this implies that the construction of other than small holiday homes is excluded according to 
the zoning plan, unfortunately it is not always so. 

 
Fig. 1: Large gardening colony on the border of cities. parts of Kohoutovice and Jundrov 

 
Brno has a relatively large number of gardening colonies. However, some are very small and they are 
rather a few gardens for the construction of houses or apartment buildings. If we evaluated only larger 
sites, then we would count approximately 29 in most city districts. The area of these colonies ranges 
from approximately 40,000 m2 (for example the garden near Zetor) to large colonies with an area of 
more than 500,000 m2 (for example the garden and cottage settlement Sadová). The total area of 
gardening colonies in the City of Brno exceeds 5 750 000 m2, ie 575 ha. 
Therefore, there is still a large number of areas intended for individual recreation as a garden or 
cottage area in the city of Brno. However, we hear from the media that the gardens are dwindling and 
are being used for development projects or fall victim to the construction of community buildings. In 
order to compare the areas of present and extinct gardens, we need to look into the past. 
 
Extinct sites 
Probably one of the most famous extinct or extinct gardening colonies is a colony along the river 
Svratka between the streets Veslařská and Žabovřeská. It is one of the largest gardening colonies in 
Brno with an area of more than 550 000 m2. In the zoning plan, the areas of this colony are kept in 
urban or landscape green areas. The eastern part of the colony is gradually being stolen by the 
construction of the city ring road and the owner (town) no longer supports the current use despite 
petition by users. 
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Fig. 2: The extinct gardening area on the river Svratka 

 
Another extinct or partially extinct very large gardening colony is the colony on Kraví Hora in Královo 
Pole. The current area of the colony is about 110 000 m2. The original colony was approximately twice 
as large. At present, VUT (Brno University of Technology) buildings are located on some areas of 
gardens and some of them were simply removed and there is free greenery. On the other hand, in 
favour of VUT, it was necessary to say that at the time when the gardens were purchased for the 
construction of the premises, it was a dilapidated locality with garbage and burnt-out buildings. 
 

         
Fig. 3: Ortophoto Kraví Hora from 1990 and present 

 
One of the extinct colony is the coony on Bílá Hora in Židenice. Not long ago, the borough in this area 
rented gardens for very reasonable amounts. However, the garden areas were included in the land 
use plan for the construction of residential buildings and it did not take long before a large part of 
these areas were purchased by the developers from the municipality and construction started. The 
gardens that have not yet been built are deserted, the cottages are falling apart and become a 
sanctuary not just for game. Part of the gardens of approximately 25,000 m2 disappeared. 
More localities with gardens disappeared, usually due to the expansion of housing construction. 
However, these were not large localities and the gardens were largely used for permanent housing 
before their demise. 
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Fig. 4: Ortophoto Bílá Hora from 1990 and present 

 
Proposal of a new zoning plan 
On 24 March 2020, the City of Brno published a proposal for a new zoning plan. In this zoning plan it 
can be observed that, if approved, some localities of gardening colonies will reach the building areas, 
usually the areas for the construction of residential buildings. 
Major changes are planned in the areas around the Zetor factory premises. Here, in addition to the 
gardens, a large part of the arable land between Líšeň and Slatina will be included in the construction 
areas. 
Probably the largest area of gardens transferred in the zoning plan into building areas should be in the 
gardening colony on the border of the city districts Kohoutovice and Jundrov. 

 
Fig. 5: Design of land use plan in Kohoutovice / Jundrov 

 
There are more localities in the zoning plan, where part of the gardening colonies will be included in 
the construction area. However, the largest gardening colonies, in addition to those listed in 
Kohoutovice / Jundrov, will be preserved. 
It is evident that Brno had very limited construction possibilities due to the validity of the current zoning 
plan (since 1994). Most of the construction sites have already been built up and the areas that would 
be suitable for construction were designated for other purposes in the zoning plan. Typical areas are 
localities of former factories or gardens, which nobody uses. The new zoning plan should at least 
partially change this. Whether it will be to the detriment of gardening colonies, I leave everyone's 
opinion. Some colonies are likely to be converted into residential areas. But are they still gardens 
when family houses are the size of smaller apartment buildings? Most gardens remain in the new 
zoning plan and that is in our opinion good. In any case, we do not regard the new zoning plan as a 
threat to gardeners (at least not all). 
 
Land and rent prices 
In the introduction, the authors committed themselves to paying attention to garden prices and rent 
levels. There is no room to describe the detailed market analysis in this article, so we will only provide 
summary data here. 
It has to be said that the rent of gardens has been regulated for many years. Price assessments have 
been freely available on the Internet since 2004. In the Price Bulletin of the Ministry of Finance No. 
17/2005 they are given for gardens that are not used for commercial purposes of rent regulation for 
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Brno 7 CZK / m2 / year. The last regulation of the rental of gardens was in the Price Bulletin No. 
13/2009 valid for 2010. Here the same amounts were stated for the gardens. Rents have not changed 
in the long term and were very low. After 2010, however, regulation was abolished and municipalities 
began to set higher rents. Currently, the rent of gardens is around 30 CZK / m2 / year and year. In 
some locations, it is less in others, up to CZK 50 / m2 / year. However, the offer is very small. 
The development of garden prices can be observed, for example, in the price map of building plots. In 
the price map valid for 2003, the unit price of land was CZK 100 / m2 to CZK 290 / m2, depending on 
the location. In the last valid price map valid until 31 August 2017, prices were from CZK 300 / m2 to 
CZK 650 / m2. According to a survey by the authors of the article, the prices of gardens now vary from 
CZK 700 / m2 to CZK 1,000 / m2, depending on the location. But the offer is also not large. 
 
Conclusion 
The title of the article is “Where did the gardens go?”. Based on the above findings, the answer could 
be "Most is what it was". Obviously, the areas of the gardens are slowly declining and will probably 
decrease. However, it is clear that the Czechs are a nation that has long been in favor of recreation in 
gardens, cottages and cottages and will defend their recreational areas. The city of Brno abolished 
some gardening sites and construction was built for various purposes. However, if we compare the 
areas of existing gardens and those of extinct gardens, this is only a fraction of the acreage. 
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Souhrn 
Autoři se ve článku zaměřili na problematiku ploch určených k individuální rekreaci v Brně, do nichž 
patří i opomíjené zahrádkářské kolonie. V článku je poukázáno na to, jak v jednotlivých obdobích 
přistupovalo město Brno k rozvoji ploch pro individuální rekreaci, jak se změnil územní plán, jaký vliv 
měla změna politického klimatu na navracení pozemků původním vlastníkům. Autoři uvedly v souhrnu 
velikost zahrádkářských osad, celkovou jejich výměru a výměru zaniklých osad. V článku jsou 
uvedeny změny ploch na konkrétních příkladech. Je zřejmé, že plochy zahrádek pomalu ubývají a asi 
ubývat budou. Na příkladu Brna je však jasné, že Češi si budou bránit svá rekreační území a brzký 
zánik jim určitě nehrozí. 
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Abstract  
In connection with climate change, phenomena that cause increased risks of wind erosion 
development in areas that have not been perceived as endangered are also studied. Dryness and 
temperature in intensively farmed areas are increasing, and the structure of crops grown in these 
areas is changing; Climate change is also closely related to the view of the present and future of 
permanent vegetation elements providing protection against wind erosion in the landscape. In this 
context, detailed inspections of windbreaks were carried out in selected cadastral areas. For all these 
elements, species composition, basic spatial parameters and conditions of the stands were evaluated 
using the methodology “Method of evaluation of windbreaks as a basis for determining their 
effectiveness“. The result of this evaluation of windbreaks in the field is the sum of data on selected 
windbreaks. The information gathered will assist in assessing the effectiveness of windbreaks, but 
may also help to determine the need for future intervention in existing stands or the need for their 
recovery to ensure their full functionality. This purpose was not included in the mentioned 
methodology, as its purpose was primarily to assess the effectiveness of windbreaks. Furthermore, 
the results of the earlier analysis of the implementation of measures against wind erosion in land 
consolidation in relation to the solution of erosion control against wind erosion implies further 
requirements and conditions for conceptual design and landscape planning up to the details of the 
actual decision on the implementation of individual vegetation elements. 
 
Key words: Drought; evaluation of vegetation elements;climate change; landscape planning 
 
Introduction 
The climate in the Czech Republic has been changing significantly in recent years and, perhaps more 
than elsewhere, it is being promoted in warm and dry regions of South and Southeast Moravia. These 
areas have always been susceptible to wind erosion, whether due to climatic and soil factors or to 
anthropogenic influences - in particular through intensive management and large arable land (Doležal 
et al. 2017). By defragmenting the former mosaic landscape, conditions are developing for the 
occurrence of wind erosion and the used agricultural technologies increase the erosion intensity even 
further (Basaran et al. 2017). Permanent vegetation is missing in the landscape - especially line 
elements, which appropriately regulate farming and create barriers to erosive winds. However, a large 
part of the originally planted elements (50-60s of the 20th century) no longer fulfils their original 
function due to over-aged stands and neglected management. New plantings are difficult to assert due 
to disordered ownership relations (Podhrázská, 2007). A certain way to enforce the implementation of 
these necessary multifunctional measures is land consolidation, by means of which it is possible to 
organize the land so that it is possible to comprehensively solve the restoration of function and 
optimally situated linear elements from public funds. It is necessary not only to establish windbreaks 
but also to renew them and take long-term care of them (Cleugh, 1998; Kuhns, 2012). For the 
purposes of conceptual solutions in the area of improving and maintaining the stability of the 
agricultural landscape, especially in South Moravia, by implementing measures supporting the 
maintenance and improvement of its stability against climate change, it is necessary to know and 
objectively evaluate the efficiency and condition of specific elements - windbreaks(Středová et al. 
2012). 
 
Material and methods 
In recent years, various studies have been carried out to evaluate the effectiveness of windbreaks and 
their impact on the environment (Řeháček, 2016; Kučera, 2017; Tongui, 2018…). One of the methods, 
dealing with not only the efficiency of windbreaks as wind barriers but evaluating their spatial structure 
and their arrangement in the field is the methodology (Podhrázská et al 2008). The main focus of the 
solution was to create a system of categorization of linear elements according to their condition and 
function so that the results could be objectively used to evaluate not only the linear elements 



  582  

themselves but also their network in the landscape. The methodology of evaluation of linear elements 
is based on the categorization of parameters of individual windbreaks - species composition, age of 
the stand, functional type and its horizontal and vertical parameters (gap) - part A and further 
categorization of the system of linear elements - part B. The result is a points system, raised from 
characteristics of reference criteria. This method is now used in the framework of the NAZV project 
QK1710197 for evaluation of line elements in South Moravia. The criteria for selection are data on the 
vulnerability of the area to wind erosion, the complex land consolidation carried out, the number and 
location of windbreaks in the area. The design of the scoring system is based on the characteristics of 
the benchmarks. The criteria value scale has the following algorithm:  
evaluation criteria for groups       A   B 
Scoring system  
functional (recommended)  3 points     10 – 12   8 - 9  
conditionally functional   2 points     7 - 9   5 – 7 
mostly non-functional   1 point      4 - 6   3 – 4 
The procedure for evaluating a given site has the following algorithm: 
Step 1: Assign point values according to benchmarks 
Step 2: evaluation of the point values according to groups A, B, 
Step 3: Overall evaluation based on group evaluation. 
Valuables of particular criterion indicators are described below: 
 
Linear element categories (A)  
A-1 spatial parameters (quantitative level), criterion – type of linear element 
Criterion indicator:           value 
A-1.1 1 – 2 lines of woody plants (shrubs), up to 7 m wide     1 
A-1.2 multi-linear     over 15 m wide    2 
A-1.3    multi-linear      up to 15 m wide    3 
 A-2 parameters of different representation of woody plants and shrubs species (qualitative level  – 
PFB species composition, structure of vegetational types, criterion – to what degree the linear element 
differs from the model  
Criterion indicator:           value 
A-2.1 representation of basic and additional woody plants up to 30 %     1  
A-2.2. representation of basic and additional woody plants 50 – 31 %      2 
A-2.3 representation of basic and additional woody plants over 51 %     3 
A-3 parameters of horizontal and vertical composition of woody plants and shrubs, FPB construction,  
criterion – functional type of linear element (permeable, semipermeable, nonpermeable) 
Indicator of horizontal set up of basic and additional woody plants criteria:   value 
A-3.1 gaps in the vegetation (dysfunctionality) exceed 50 % of space    1 
A-3.2 gaps in the vegetation (dysfunctionality) up to 30 % of space    2 
A-3.3  gaps in the vegetation (dysfunctionality) up to 10 % of space    3 
Indicator of vertical set up of basic and additional woody plants criterion:    value 
A-4.1 functional woody floor represented up to 50 %       1 
A-4.2 functional single woody floor represented more than 50 %     2 
A-4.3 functional multi-level structure more than 50 %        3 
 
Categorising the system of linear elements in the LANDSCAPE (B) 
B-1 parameters defining the distance of spacing elements in the PFB network 
Criterion of spacing elements usually in an oblong scheme between 350 and 600 m, side belts in ideal 
ratio of 1:4 attaining the maximum ecotone effect (Forman, Godron; 1994) 
Indicator of criteria:          Value 
B-1.1 elements are not set up in a system       1 
B-1.2 elements set up in a system that does not correspond to the ideal   2 
B-1.3 elements are set up in an ideal system       3 
B-2 parameters of element incorporation into the terrain – geomorphological and climatic bonds 
An indispensable source is a digital model of the terrain and knowledge of the wind directions. 
Indicator of criteria:           value 
B-2.1 more than 50% of elements are not situated in compliance with the terrain morphology and 
wind direction           1 
B-2.2 31–50 % of elements are suitably incorporated into the terrain complying with the wind 
direction           
 2 
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B-2.3 element location is ideal in more than 50 %      3 
B-3 parameters of landscape-ecological elements with a link to landscape infrastructure and 
Ecological network 
Indicator of criterion:          value 
B-3.1 up to 30% of elements do not have parameters of LBC     1 
B-3.2 31 – 50 % of elements have LBC parameters      2 
B-3.3 more than 51 % of elements have LBC parameters     3 
 
Evaluation of windbreaks is demonstrated on windbreaks in the cadastral territories of Bulhary and 
Micmanice (Figs. 1 and 2, Tab. 1a 2) 
 

 
Fig. 1: Windbreaks in the territory of Bulhary 

 
Tab. 1: Evaluation of the windbreaks in the Bulhary territory 
Windbreak 
no. scoring system 

1 2 

2 3 

3 2 

4 2 
 
Tab. 2: Evaluation of the windbreaks in the territory of Micmanice 
Windbreak 
no. scoring system 

9 3 

10 3 

11 3 

12 3 
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Fig. 2: Windbreaks in the territory of Micmanice 

 
Results and discussion 
Field survey and survey of windbreaks as elements and also in the network were summarized in 
tables. Windbreaks in the territory of Bulhary are conditionally functional as individual elements, not as 
a system. The individual elements are mostly conditional, according to the spatial parameters some 
are somewhat nonpermeable, the deficiencies are in the species composition (about 50% of poplars 
and ash maple) and in the vertical structure of the trays, which is not sufficiently differentiated. The 
windbreaks are loose due to the decay of the skeleton. Windbreaks in the Micmanic area are 
functional both as individual elements and as a system. The individual elements are mostly 
conditionally functional, according to the spatial parameters some of them are rather impermeable, 
although the species composition is not optimal, it is satisfactory. The vertical structure of the trays is 
mostly satisfactory. The windbreaks are spaced only in places. Based on the performed analysis there 
was found extensive use of geographically non-native tree species in evaluated windbreaks, which 
was common at the time of windbreaks realization, but in the current legislative reality, this is an 
inadmissible state. Some of the used tree species may be designated as invasive species, and in 
some locations nature conservation authorities recommend their extensive disposal. Substitution of 
some geographically non-native tree species, which in given localities withstood quite well with 
demanding climatic conditions, is another problem to solve together with the necessary 
recommendation of tree species suitable for stands with the required windbreak function. 
 
Conclusion 
The evaluation of the mature windbreaks, as well as the evaluation of newly realized vegetation 
elements, implies the need to take into account all the required functions of the element, not the 
preference for one function, namely their efficiency. Considerations on recommendations for the 
restoration and establishment of vegetation elements are thus aimed at the restoration of the elements 
in stages while maintaining a part of the elements in an unsatisfactory condition with the removal of 
only hazardous pieces of trees. For the purposes of conceptual solutions in the field of agricultural 
landscape improvement, especially in South Moravia, through the implementation of measures 
supporting the maintenance and improvement of its stability against climate change, it is necessary to 
know and objectively evaluate the state of specific elements - windbreaks. All recommendations for 
the choice of species, biotechnical practices and forms of planting should be made with the knowledge 
of climate change. 
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Souhrn 
Změna klimatu se úzce dotýká i pohledu na současnost a budoucnost trvalých vegetačních prvků 
v krajině, zajištujících ochranu proti větrné erozi. V této souvislosti byly provedeny podrobné prohlídky 
větrolamů ve vybraných katastrálních územích. U všech těchto prvků bylo vyhodnoceno druhové 
složení, základní prostorové parametry a stav porostu s (Podhrázská; J. 2007). 
Výsledkem tohoto vyhodnocení větrolamů v terénu je suma údajů o vybraných větrolamech. Získané 
informace pomohou při hodnocení účinnosti větrolamů, ale také mohou přispět k rozhodování o 
potřebách budoucích zásahů ve stávajících porostech, či o nutnosti jejich obnovy potřebné k zajištění 
jejich plné funkčnosti. Dále z výsledků dříve provedené analýzy realizací opatření proti větrné erozi v 
pozemkových úpravách vyplývají ve vztahu k řešení protierozní ochrany proti větrné erozi další 
požadavky a podmínky pro koncepční řešení a plánování krajiny až do detailu samotného 
rozhodování o realizaci jednotlivých vegetačních prvků včetně vhodného způsobu jejich realizace. 
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Abstract 
The Oymyakon region of Yakutia is considered as Pole of cold. The promotion of tourism in 
Oymyakon is varied according to the specific socio-economic infrastructure and cultural context. 
Oymyakon is more promoted as the Pole of cold for winter destination on the scale of international and 
regional tourism thanks to its infrastructure, is visited much more efficiently for the winter tourism. The 
peculiarity of winter destination on the Pole of cold should be based on understanding of the 
cryosphere as an active element of the universe, as a source of advantage and resource for 
development of tourism in the northern territories of the Russian Arctic.  
The new touristic products are needed and it is also necessary to develop leading and innovative 
strategies in the sphere of tourism. The culture of indigenous peoples, as well as the history of these 
places are considered as a huge potential for the development of new tourist destinations and as main 
factor of sustainable tourism in the Arctic. In our opinion, one of the potentially tourist-attractive trends 
could be based on the history of northern territories, the outreach of the adaptive strategies of local 
people and indigenous knowledge of survival in harsh conditions of the cold.  
The cross-sector partnerships can be seen as powerful mechanisms for building constructive 
relationships between tourist companies and local communities and contributing to sustainable 
community development. The engagement of indigenous communities and their participation in all 
stages of the tourism development (concept, promotion and realisation of tourist products) contribute 
to achieve a more sustainable development of tourism in situ.  
 
Key words: winter destination, pole of cold, extreme tourism, new trend, sustainable tourism 
 
Introduction 
Tourism is considered as one of the important factors of sustainable development of northern 
territories. The northern regions of the Sakha Republic (Yakutia) attract tourists who wish to visit the 
undiscovered, remote and ecologically clean places of the region. Given the extreme natural and 
climatic conditions together with the unique and vulnerable ecosystem as well as the unique traditional 
culture of indigenous peoples, it is necessary to study the possibilities of developing tourism in 
northern regions of the Sakha Republic (Yakutia).  
We can state that the key touristic attraction in the eastern part of the Sakha Republic (Yakutia) is the 
pole of cold - Oymyakon due to the popularity of this cold region which became a brand of its own 
among the Russian and international tourists. Today the various types of tourism are being promoted 
and financed by the republic government in the Oymyakon region: 1) Event tourism; 2) Ethnographic 
tourism: learning about the reindeer herders’ way of life and crafts; 3) Active tourism; and 4) Extreme 
tourism.  
It should also be noted that each year appear new tourist routes. It is very important to preserve the 
arctic ecosystem and the human-nature balance. 
“The ecosystems in the Arctic are extremely fragile to human disturbance, and the sparsely populated 
areas, where there are often long distances between the isolated settlements, are generally serviced 
by a sub-optimal infrastructure. Furthermore, the entrepreneurs necessary for starting-up and driving 
tourism businesses are few and far between. The challenge is therefore to promote a form of tourism 
that is of direct economic benefit to the local economies, but does not clash with the local culture and 
other economic activities (for example the agriculture, forestry, and fishing sectors), or damage the 
natural environment that the majority of tourists have primarily come to see (Salter et al, 2003).  
 
Material and methods 
The promotion of tourism in the arctic region of Yakutia is based on development of winter destination. 
It is oriented toward the extreme tourism related to severe climate and the peculiarities to survival 
strategies in its.  
The winter tourists have a very high interest in real experience in the cold world, but also to 
understand in situ the lifestyle of local communities, their modus vivendi to appropriate the extreme 
cold.  
The methodology used to study the peculiarities of the winter destination in the northern region of 
Yakutia is based on the situation analysis, to investigate the tourist destination in winter: various types, 
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different goals, growth perspectives.  In this context, it is very important to note a change in attitude 
and representation of the cold as advantage.  
Oymyakon is considered as the Pole of cold of the Northern hemisphere. The Oymyakon village is 
located below the Polar Circle. It is situated in the mountain hollow, in which, during the nighttime the 
cold air condensates; this explains its territorial location in the Pole of Cold of the Northern 
hemisphere, regardless the fact that it has not been recognized as such up to date. The 
meteorological observations are not held precisely in Oymyakon itself but in the airport with the same 
name; it is located 40 km away from the village and 2 km away from the township of Tomtor.  
Oymyakon region is situated in the north-eastern part of the Sakha Republic (Yakutia) covering an 
area of 92.2 sq. km making it the 14th largest territory of the republic. The Oymyakonsky district is 
located in the heart of mountain ranges and peaks. The relief of the area comprises of the following 
chorographical units, the largest of them being the Oymyakon mountain range situated in the center of 
the district of the north-east of the Nerskoye low range. The mountain range systems of the district in 
general make up a natural large-sized basin, called the Oymyakon basin. The main reasons for the 
formation of extremely low temperatures in the Oymyakon region are seen in the relief: it has isolated 
valleys, basins and it is at a distant location from the ocean; apart from this, there are circumpolar 
processes which affect the climate. Oymyakon acquired its status as the Pole of Cold due to the 
extreme low temperatures. In 1924, the Russian scholar and geologist, Sergey Obruchev recorded the 
lowest temperature in the northern hemisphere, as low as – 71.2 °С. The Oymyakon region has 
always aroused a lively interest among Russian and international tourists alike (https://mr-
ojmjakonskij.sakha.gov.ru).  
Internal and external tourism markets in the Oymyakon region operate seasonally. The most fruitful 
touristic season in the internal and external tourism markets in the Oymyakon region is the wintertime; 
this is due to the fact that the event of event tourism are launched during this season, the tourists are 
attracted by the Pole of Cold as a strong trademark concept. The highest level of touristic interest is 
observed in the beginning of December with the beginning of the Cold Festival, which is followed by 
the welcoming of the New Year at the Pole of Cold, however, the peak of tourism can be observed in 
the springtime (at the end of March).  

 
Tab. 1: The winter destination in Oymyakon 
Events and tourist 
activities   

Brief description 

Event and ethnic tourism 
1.The Festival “Winter 
Starts from Yakutia” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. The New Year at the 
Pole of Cold 
 
 
 
 
 
 
 
3. The Pole of Cold 

This celebration is one of the key events of event tourism in Russia 
and it is bringing together a rising number of tourists every year. 
The main event of the festival revolves around lighting up the first 
official New Year tree of the country with a special guest – the 
Russian Father Christmas – who comes from his residence in 
Veliky Ustyug and makes a special visit to Yakutsk to be handed 
the symbol of cold from Chyskhan, the Yakut Lord of the Cold. 
There are different events held within this festival: the Taste of 
Yakutia food festival, the Diamonds of Yakutia snow and ice 
sculpture contests, children’s art contests, sports contests in 
northern types of wrestling – the Games of the People of the North 
and many others. The opening of the festival begins in Oymyakon, 
specifically, in the Pole of Cold and it is continued in Yakutsk – the 
capital city of the Sakha Republic (Yakutia).  
 
The tour includes a round trip to Oymyakon, accommodation in a 
guest house, a holiday program, a holiday dinner, a meeting with 
the Chyskhan, the Yakut Lord of the Cold. The participants are 
awarded with a certificate of attending the Pole of Cold, there are 
given excursions, presented with concert programs and a New 
Year dance party. This tour is available from December 30 to 
January 3.  
 
It is an annual spring holiday of the peoples living in the coldest 
region of the Northern hemisphere of the Earth – in Oymyakon. 
During this festival, tourists have a chance to learn a lot about the 
unique culture of the peoples of the North: to see their dances and 



  588  

Festival.   to hear their songs. The festival is considered among many as the 
best ethnic holiday in the North-Eastern Siberia. The festival 
program is rich in events and it begins immediately after departing 
from Yakutsk. The festival is held at the end of March. 

Active tourism 
Car and bicycle tour. The car tour “Kolyma” Yakutsk-Magadan on the famous Kolyma 

route, a road built by the prisoners of GULAG. It is a road “built on 
bones”, where every little village is a page of history – the times of 
building the Far-East, a road which is featured in many stories 
written by the famous Russian writers - V.Shalamov and 
Solzhenitsyn. It covers over 2000km of road route, which runs 
through the mountain system of the Cherskogo Range, cutting 
through the narrow canyons and high passages. The Kolyma route 
runs through the great rivers Lena, Indigirka, Kolyma and through 
the coldest area of the planet – Oymyakon, which is a unique 
region, where the rivers do not freeze in the winter season and 
where tourists can see ice fields in the hottest summer day. This 
route is full of interesting places and picturesque views, strikingly 
creepy and frightening ghost towns and hospitable northern people. 
All of this can be observed on the Kolyma route. The beauty of 
Northern nature, which is restricted by the deep frost season of the 
Oymyakon region; its rich and partly tragic history of development 
in these remote lands, the extreme living conditions of the local 
people – all of these aspects can be witnessed on this unique route 
in late February and early March season.  
 

Extreme tourism 
“The Conquerors of the 
Cold” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A tour around Oymyakon 
in reindeer sleighs 

It is a new project designed for tourists who prefer luxurious 
tourism. Tourists will have a chance to live in the conditions of the 
North, to learn about the life of the local indigenous peoples who 
are reindeer herders. Together with a reindeer team driver, tourists 
have a chance to measure the air temperature and search for the 
relief areas within a 10-15 km range, where low temperatures are 
often registered. Additionally, tourists experience the School of 
Survival, which includes a pathfinder course (setting-up and making 
simple tools for catching fish from basic materials, learning “to 
read” bird and animal traces, dividing the fowl and animal meat, 
and setting up dog sledges); the school of a teepee maker (setting 
up a nomad dwelling (a tent/an igloo), preparing firewood, making a 
fire, preparing ice and drinking water for storage, preparing food, 
cleaning up in the campsite and tents). The tourists also have the 
opportunity to pass a cuisine course which includes making 
traditional dishes and presenting these traditional dishes; tourists 
can also learn to make souvenirs from reindeer fur, hunted animals, 
wood, leather and beads. The best time for this tour is in the winter 
season. This tour was launched in 2020 as an experiment.  

 
This tour can be considered as the best tourist opportunity for 
extreme-lovers and adventurers seeking adventures in the 
wintertime due to the fact that this route runs through the coldest 
region of the Northern hemisphere – the Oymyakon. The beauty of 
northern nature, which is limited by the deep frost, and rich in 
history of developing these remote lands, the extreme conditions in 
which the local people reside – all of this can be observed and 
witnessed on this unique route during the winter season.  

                         Educational and historical tourism  
History of Gulag  At the moment the history of Gulag in Oymyakon is not widely 

covered in terms of tourism. There is a museum of Gulag victims in 
Tomtor village, with exposition of literary heritage of politic exiles.  

⃰ The data is presented on the following web-page: http://visit-yakutia.com/) 
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Given the present data, we can suggest that the Oymyakon region has a full potential for attracting 
tourists. One of these forms of attractions is also the interest towards the culture of the indigenous 
people residing in that specific area, i.e., the culture of the Even people and their way of life in the 
extreme climatic conditions. Thus, the event and extreme types of tourism are currently the key forms 
of tourism in attracting tourists from all the parts of the world outside of the region. Additionally, these 
types of tourism attract the attention of individual tourists – extreme lovers, extreme cyclists in the 
wintertime and mainstream trends followers, for example, people who want to make a photoshoot for 
Instagram – a wedding of a couple from Europe on the background of a snow-covered Oymyakon 
landscape featuring the Pole of Cold.  
 
Results 
For tourists the Arctic environment and unique culture is the main attractions of the region. Arctic 
landscapes are attractive with its pole days, unique flora and fauna, cultural and historical sites. 
Landscapes of Arctic can serve with aims to contribute therapeutic effects thank to oxygen enriched 
air and clean water or can be used for fishing and hunting activities, wild fauna observations, different 
extreme sports as snow bikes and ski free ride (Golubchikov et al, 2018). 
But it is essentially important to understand that it is insufficient to amaze the tourists with a narrow-
range and repetitive types of touristic products. This is a time-dependent issue. New touristic products 
and routes are needed and it is also necessary to develop leading and innovative strategies in the 
sphere of tourism. The culture of indigenous peoples, as well as the history of these places are a huge 
source potential for the development of new tourist destinations and are considered as factor of 
sustainable tourism in the Arctic. 
In our opinion, one of the potentially tourist-attractive trends could be the history of development of the 
northern territories, the adaptive strategies of the local population and indigenous knowledge. Also the 
tragic history of Gulag. There were many talented people among the political exiles: artists, writers, 
painters, etc. The russian writer Varlam Shalamov spent last two years in the Kolyma (1952-1953). 
From Gulag he corresponded with Boris Pasternak.  
In the Oymyakon region (village Tomtor) there is a unique museum of memory of the victims of the 
Gulag in the village of Tomtor, created 35 years ago by the teacher of russian literature Maria 
Boyarova. 
The cultural and landscape phenomena can be studied from the point of view of with a close-up look 
at the cultural heritage as a factor of the territorial development and attractiveness. Today, the fiction 
literature potential as a tool for expressing the landscape image is not used in tourism development of 
the territories due to the fact that the geographical properties of the landscape depicted in the fiction 
literature are insufficiently studied. Hence, there is a necessity to implement an applied approach – to 
apply the complex approach for researching the territorial development in terms of the touristic and 
recreational aspect while using the tourist and general resource evaluation maps of the Russian North 
based on the study of the Yakutian territory.  
Thus, the development of tourism in Oymyakon based on the climate peculiarity should be enriched by 
the humanitarian component like the tradition and culture of local communities, their lifestyle and 
knowledge, and also by the history of place and its memory.  
 
Discussion 
In a survey held by the entrepreneurs among the tourists visiting the Oymyakon region, the travellers 
noted the logistic difficulties due to the absence of air transportation as well as existing problems with 
accommodation and the absence of additional services.  
Presently, the key factors limiting the development of tourism in the Oymyakon region coincide with 
those that the tourism experts are facing in Russia in general:   
1) an insufficiently developed tourist infrastructure;  
2) no modern hotel infrastructure; 
3) no advertisements displaying the touristic possibilities of the region outside of the republic;  
4) no convenient conditions for investments into the tourist accommodation and touristic 
infrastructures. 
The local government of the republic is planning to hold a full reconstruction of the Yakutsk airport by 
the year 2022; this is a major airway system which would help many tourists to reach the Tomtor 
village of the Oymyakon region on a regular daily basis.  
The government is also planning to implement a concept of touristic cluster in the Oymyakon village, 
to create new social spaces, to build urban facilities for residents and tourists, including a 
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multifunctional complex with a hotel, restaurant, museum, and a thematic part area with an alley by 
the water shore with a wooden floor cover and warm areas and observation areas.   
 
Conclusion 
Thus, the winter destination in development of tourism in the northern and arctic territories of Yakutia 
plays an important role and is a factor of its uniqueness.  
Oymyakonsky districts have a power potential for the development of tourism, which is not yet fully 
realized by local communities. Therefore, in conditions of insufficient funds for the development of 
infrastructure, the natural conditions and resources can allow the development of ethnic, cultural, and 
extreme tourism, sports hunting, fishing and cruises. However, in the last 5 years, tourism in the Pole 
of cold, i.e., Oymyakon is gaining its popularity among tourists from different countries. One of the 
most popular tourist routes is the Pole of cold festival.   
With the development of infrastructure, northern tourism would become one of the most profitable 
sectors of the regional economy. Tourism promotes redistribution revenue, with a significant portion 
remaining in local budget and is used to develop the infrastructure in situ improving local living 
standards population. Despite existing problems for tourism in the Arctic great future. unlike mining 
fossil and industry investment the volumes  in tourism can be significantly lower as well economic 
effect can be obtained much-up faster 
.In this context it is very important to develop the public policy of preservation of fragile balance 
human-nature in the arctic ecosystem.  
“For the benefit of protecting the vulnerable Arctic and to demonstrate this to the environmentally 
conscious tourists, tourism activities in the Arctic must have environment protecting elements, while 
opening up the vulnerable region to the increasing number of tourists.” (Lee et al, 2017).  
The new touristic products and routes are needed and it is also necessary to develop leading and 
innovative strategies in the sphere of tourism. The culture of indigenous peoples, as well as the history 
of these places are considered as a huge potential for the development of new tourist destinations and 
as main factor of sustainable tourism in the Arctic. In our opinion, one of the potentially tourist-
attractive trends could be the history of development of the northern territories, the outreach of the 
adaptive strategies of the local population and indigenous knowledge in survival in harsh conditions of 
the cold.  
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Souhrn 
Tento článek se zaměřuje na prvky zimních destinací v rozvoji Arktických a severních oblastí 
Jakutska, regionu s vysokým potenciálem turistického rozvoje. Tento výzkum je zaměřen na studium 
zvláštností typů a cílů zimních destinací. Výzkum poukazuje na zranitelnost arktických ekosystémů. 
Pro rozvinutí udržitelného turismu je nutné brát v úvahu kulturní a humanitární dědictví místních 
komunit a zahrnout místní komunity do rozvoje turismu.  
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