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DOBROGEA, ROMANIA 

 
Vasile-Gabriel Dascălu1,2, Ancuța-Olimpia Ciocănel 1,2, Cristian Constantin Drăghici1,2 

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

2Faculty of Geography, University of Bucharest, 1, Nicolae Bălcescu Blvd, 010041 Bucharest, 
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Abstract 
Tourism needs cartographic materials that connect tourists with tourist attractions. Most of the 
cartographic products chosen by tourists are maps and online applications that allow easier access to 
navigation, user reviews and other complementary information. The importance of static maps in the 
field of tourism has decreased with the development of the Internet. Through special cartographic 
creations, made in a more attractive way, static maps can become an important tool in tourism. The 
historical cultural heritage of the Romanian region Dobrogea includes a wide and varied set of 
archaeological resources among which those from the ancient period can become first-rate tourist 
attractions through an appropriate promotion policy. The results of the study consist of a static map 
made in a more artistic way. This cartographic product has been integrated into an online application 
whose the main role is to promote the old fortresses in the study area. 
 
Key words: maps, cartography, GIS, archaeology  
 
Introduction 
Tourism is a field with a strong impact on the global economy, which continues to expand despite short 
periods of decline (Couret C., 2020, UNWTO, 2019, Grecu et al., 2019, Draghici et al.,2016). The 
maps have been, since the beginning of the tourism industry, useful documents for visitors, both in 
analog and digital format (Brown et. al., 2001). The design of these cartographic materials can 
contribute to increasing the satisfaction of tourists by increasing the attractiveness of a region 
(Mulasimoglu E. & Basaraner M., 2019). This study is about the historical region of Romania, 
Dobrogea, and we want to create a cartographic product for tourism promotion, made with the help of 
digital techniques, especially GIS (Geographic Informational Sysyem). The map to be created will be 
introduced in the online environment in the form of a simple application, accessible to any potential 
tourist. The motivation of this study lies in the diversity of tourist elements, as well as in the 
archaeological values that are spread in all corners of Dobrogea. The historical valences of the subject 
can contribute to the creation of an analog cartographic material with an attractive design, made at a 
high resolution and which also combines elements related to technology. The use of GIS and graphic 
editing tools can make possible such a map that will include the fortressess of Dobrogea, but also 
important information about them. Also, the methodology developed together with other methodologies 
(Prăvălie et al., 2016, Pintilii et al., 2017) can be useful for decision makers in designing an efficient 
management plan. 
Material and methods 
 The main idea of the way of working is to create PNG images in GIS programs, each representing a 
certain geographical element that we want to assign to the map. The software used is QGIS, which is 
open source and easy to use, with multiple advantages in manipulating spatial data.  
 

 
 

Fig. 1:  Scheme of work steps for obtaining the desired tourist map 
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Fig. 2: Transforming a hand 
drawing into a cartographic 

element 

Each geographic element was saved as a PNG image, a format chosen for transparency (Figure 2). 
For example, an image includes only the Black Sea, only rivers, only lakes, and so on. The geo-spatial 
data were manually created in QGIS or downloaded from the Open Street Map database, sufficient to 
fulfill the purpose of this study. 
To create the desired map, with a special design, we used the free graphic editing program GIMP 2. 
Using this software we superimposed images exported from GIS, to which were added multiple effects 
and additional images, such as a texture that mimics an old surface, also made in the GIMP program. 
Also, for the construction of the desired cartographic material, we used manual drawings that were 
scanned and integrated in the digital environment (Figure 2). Ten fortresses from Dobrogea were 
chosen to be represented by schematic drawings, in which we tried to respect as much as possible the 
current morphology of the archaeological sites. The ten fortresses are: Capidava, Troesmis, Carsium, 
Dinogeția, Argamum, Halmyris, Noviodunum, Enisala, Tropeum Traiani and Histria (Figure 3). In 
addition, there are many other ancient and medieval fortresses located in Dobrogea, among them we 
mention: Ibida, Arrubium, Ulmetum, Beroe, Sacidava, Aegyssus, Salsovia, Proslavita etc. These can 
be integrated later in the map, as well as in the online application. For making this study it also 
involved field trips to observe the structure and configuration of the actual archaeological ruins, but 
also to take photos. All the photos presented in the online application are taken in person. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Results 
The map created (Figure 4) contains information about tourism in Dobrogea and it‘s made in an old 
style, using, first of all, digital techniques. This cartographic product has the advantage of being used 
by tourists both in the form of physical support and in digital online format. The print size could vary 
depending on the purpose of use, but the choice of A3 paper size is recommended. The online version 
of the map is published on a personal web-site and allows users an interesting interactive relationship 
with the history of ancient and medieval fortressess from Dobrogea. In an attempt to create the most 
original cartographic material possible, the symbols applied to the map were made by hand on paper, 
then scanned and edited in a graphic editing program. 
 
The elements of the Earth surface shown on the map are those that are related to the tourist field, at 
the same time being also landmark elements in space. Thus, in addition to the tourist objectives that 
are the object of this study, the main roads, the hydrographic network, the lakes, the current cities, the 
forests, the neighboring countries, the Black Sea etc. are also represented. The map was uploaded 
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online in the form of a web application (Figure 5) that allows its exploration, but also provides 
information about each of the ten fortresses symbolized on the map. This information includes 
pictures, geographical location, link to Google Maps etc. The online application is avaible at:  

 
https://gabrieldascalu.com/Apps/Cetatile%20Dobrogei/Cetati_Dobrogea_Harta.html. 
 
 
Discussion 
The map was created in a way that would increase the attractiveness of some tourist elements, in this 
case being elements of the archaeological cultural heritage of Dobrogea. The result obtained 
materialized in a cartographic material offers a different image on the chosen subject and can 
contribute to the popularization of historical vestiges with enormous cultural value. What we have 
achieved through this article can lead to highlighting new directions of tourism promotion and implicitly 
to local and regional economic development. The lack of promotion of these ancient fortresses is a 
problem for Dobrogea, among the main reasons being the small number of fortresses that benefit from 
museums and protection of the archaeological structure, covering the walls of old buildings with soil, 
garbage thrown near the fortresses, grazing etc. Also, through the map model presented, 
improvements can be made on cartographic products of this kind, thus creating even more complex 
methods by which cartography will help tourism in the region. An important step that will have to be 
implemented is the promotion of the product in the online environment, but also in public institutions in 
the Dobrogea region (town halls, museums, exhibitions etc.). Collaborations with these public 
institutions is vital to continue the development of the current map and to create other tourist maps. 
 

Fig. 3: The fortresses from Dobrogea that will be represented on the proposed 
map 
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Fig. 5: Desktop interface of the application created. The menu on the right allows 
users to be sent to a page where each fortress is presented 

Fig. 4: The tourist map created. It is necessary to preview it in a larger 
format or online 
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Conclusion 
This study demonstrates the importance of static maps in tourism which increases with the special 
design that a cartographic material used in tourism can have. The use of data processed in GIS is 
essential to make such maps, which in addition to graphical attractiveness, also need spatially 
referenced data. Dobrogea is a region of Romania with high tourist potential, especially due to the 
Danube Delta and access to the Black Sea, but which, unfortunately, has not properly capitalized on 
the archaeological resources available for tourism. 
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Souhrn 
Účelem této studie je vytvořit tisknutelný kartografický materiál, který by ve zvláštním a osobním stylu 
představoval některé z mnoha starověkých a středověkých pevností rumunského historického regionu 
Dobrogea. Tento region poblíž Černého moře má velmi bohatou historii a stopy mnoha národů, které 
zde žily, se stále nacházejí ve stávajících zdech ve všech částech této oblasti Rumunska. K dosažení 
tohoto cíle pomohou digitální nástroje a GIS je důležitou součástí při práci s prostorovými daty. 
Získaný výsledek, zhmotněný v mapě, je také přístupný z online prostředí prostřednictvím aplikace 
určené ke zvýšení zájmu turistů o návštěvu historického bohatství Dobrogea. Výhodou tohoto přístupu 
je snadnost, s jakou lze propagace cestovního ruchu dosáhnout pomocí kartografických produktů. 
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Abstract 
In order to assess landscape dynamics, as well as the effectiveness of relevant management 
strategies, it is necessary to develop monitoring systems based on qualitative and quantitative tools for 
its conservation, valorisation and restoration. This approach is particularly important for historical rural 
landscapes having a recognized ecological and cultural value. To do this, it is first necessary to apply 
a chronological methodology since, by definition, landscapes result from an interaction of natural and 
anthropogenic factors over time. Thanks to the constant evolution of Geographic Information Systems 
and of different geodata available, the monitoring of historical landscapes is increasingly effective and 
inclusive. Using as a case study an historical forest landscape recognized at Italian level for its high 
value (Lucanian Apennines’s beech forest - Basilicata Region), a diachronic analysis was applied to 
evaluate its multi-temporal evolution. Starting from historical cartographies up to Sentinel-2 satellite 
imagery, a GIS-based approach was implemented to evaluate the spatial variations of forest cover in 
this landscape. The techniques applied have allowed to reconstruct the original structure of the beech 
forests, useful for a possible restoration in some areas, but also to monitor the processes in place by 
using vegetation indices derived from remote sensing. 
 
Key words: Forest Landscape, Remote Sensing, Geographic Information System, Landscape 
planning, Historical cartography 
 
Introduction 
Historical forest landscapes, besides being a biodiversity heritage, are a typical component of the 
Mediterranean mountain landscapes (Cillis et al., 2019). These types of landscape have been shaped 
over the centuries by human action, as they have been exploited as silvo-pastoral systems. They also 
possess an important touristic and recreational value, thanks to the ecological and standing 
characteristics that make the touristic routes very suggestive and accessible. In particular, the areas 
where there is a heterogeneous mosaic of beech forests and high altitude grasslands are the most 
appreciated (Statuto et al., 2019). But the transformations that have been taking place in recent years 
are causing a modification of these mosaics, in favour of uncontrolled reforestation (Malandra et al., 
2018). If, at the beginning of the century, over-exploitation was compromising the ecosystems of 
mountain beech forests, the problem now concerns the abandonment of traditional agricultural 
activities linked to livestock farming (Falcucci et al., 2007; Statuto et al., 2013). In particular, free-range 
non-intensive grazing has led to the establishment of land cover patterns, that are different in 
conformation and configuration and which have created natural and semi-natural habitats of high 
natural value (Calaciura et al., 2008; Chará et al., 2019). In this context, it is necessary to monitor 
these forest landscapes, both to assess their historical evolution with a view to detailed analysis and 
restoration, and to evaluate their current status and future evolution (Picuno P., 2016). In this paper, a 
diachronic analysis methodology is proposed, that integrates data from historical cartography up to 
satellite images from the Copernicus programme. Starting from a historical thematic cartography of 
1968, the transformation of a typical mountain forest landscape of the Mediterranean mountains of 
high naturalistic and touristic interest (Basilicata Region - Lucania Appennino National Park) has been 
evaluated. Through a GIS approach (Picuno et al., 2019), the 1968 dataset was integrated with some 
historical forest data (1936) and the new remote sensing data that allow detailed analysis and 
monitoring of the forest landscape status, both in terms of area coverage and phytosanitary conditions 
(Conte et al., 2019). These spatial analyses are fundamental for assessing the dynamics of forest 
landscapes in view of the ongoing climate changes, that could irreparably compromise these 
ecosystems, which are important for recreational purposes as well. 
 
Material and methods 
The case study corresponds to the area reported in the historical thematic map of 1968 "Map of the 
vegetation of the Central Lucanian Apennines", which covers about 84,000 hectares. This area, 
classified as an heritage of landscape interest by the Italian legislation, is also partly included within 
the boundaries of the Lucania Apennine National Park (South Italy - Basilicata Region). The main 
landmarks are the mountain peaks of the central Apennines (maximum peak 1836 m a.s.l.); the 
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habitats of greatest conservation interest are beech forests and high-altitude grasslands. The main 
footpaths cross these habitats, so they are also the most attractive to tourists.  

 
Fig. 1: Location of study area in Italy - Basilicata Region  

 
The first phase was the creation of historical and current datasets of beech forests. The first historical 
cartography used is that of 1936 (Ferretti el al., 2018), freely available online in vector format. Then, 
we moved on to the main historical map of 1968 recovered from the Italian national library. Using the 
georeferencing and classification techniques proposed in previous studies (Statuto et al., 2017), it was 
possible to extrapolate only the data in vector format of the beech forests. With a view to integrating 
these data with satellite imagery (Figure 2), the Sentinel-2 satellite of the Copernicus programme was 
used to extrapolate the features of the beech forests by exploiting the algorithms of supervised 
classification applied to images taken in the Autumn period of Year 2020, in which the phenological 
differentiation between beech and other tree species is evident (Grabska et al. 2019). 
 

 
Fig. 2: Map extracts from the same areas of dataset sources used. 

 
Subsequently, after a forest mapping operation and beech areas selections (Figure 3), a change 
detection analysis between the different datasets was realized. Thanks to this phase, it was possible to 
derive the main beech forest dynamics that occurred for the following different periods: 1936-1968 and 
1968-2020. This made it possible to highlight areas where there has been an increase, decrease and 
permanence of beech forest. The dynamics have been analysed without going into detail on the types 
of transformations that have occurred (Figure 4). All operations were carried out with an open-source 
approach, thanks to the use of QGIS 3.16. 
 
Results and Discussion 
New GIS techniques and software allow the manipulation of different types of spatial data in a single 
working environment. In fact, processing and integrating historical cartography and satellite images 
has made all subsequent spatial analyses accurate and fast. The survey shows that, in general, there 
is an increase in forest area (by almost 12,000 ha) from 1936 to 2020 (Table 1). However, the area of 
beech forests has a different trend. After an increase between 1936 and 1968, the area is now 
reduced by almost 1500 ha. While in 1936, 29.5% of the forest area was beech, this percentage is 
now 24.17%. In addition, the qualitative assessment of the maps shows a fragmentation of the beech 
forests, which would need further analysis (Figure 3). 
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Tab. 1: Forest beech surface (in hectares and percentage compared total forest extension of study 
area) for each years of analysis 

  
1936 1968 2020  

ha % ha % ha % 
Beech forest 7416.39 29.5 10516.11 32.2 9068.48 24.2 

Total Forest area 25131.47 
 

32614.18 
 

37519.56 
 

 
 

 
Fig. 3: Location of beech forests for each years of analysis 

 
With regard to the transformation dynamics of beech forests, spatial analyses have revealed some 
interesting aspects. Regarding the increases, a much higher value is noted in the first period (1936-
1968) than in the second (Table 2). Considering the order of magnitude, the reason may also be 
related to the fact that the historical mapping of 1936 presents much more simplified classes and does 
not consider mixed forest habitats. This aspect needs further detailed consideration. Decreases, on 
the other hand, in the first period are lower and related to patches distributed in different areas. The 
most interesting period to be analysed is 1968-2020, in which there is an important decrease in beech 
forests (just over 4000 ha), which are gradually being replaced by species from the lower vegetation 
belt. Moreover, the increases (almost 2000 ha) are almost punctual and should be further investigated 
in the field to assess whether they are real increases, or rather amplifications due to the accuracy of 
satellite image classification (Figure 4). The areas in which beech forests remain are about 6400 ha, 
mainly located along the peaks. Some of them are of considerable naturalistic interest as well. 
Moreover, from a technical point of view, the huge variability of plugins and modules within QGIS 
made this work very quick and accurate, demonstrating the scientific validity of the FoSS (Free and 
Open Source Software) approach. 
 
Tab. 2: Variation of beech forest area, increase, permanence and decrease area (in hectares) for each 

period 

 1936-1968 1968-2020 
 ha ha 

Increase area 5183.47 2654.74 
Permanence area 5332.63 6413.74 

Decrease area 2083.77 4102.37 
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Fig. 4: Increase, decrease and permanence of beech forest areas 

 
Conclusion 
The characterisation of the forest landscape is suitably enabled by the integration of satellite images 
with historical cartography, which reveals to be increasingly effective and simplified, thanks to the use 
of new GIS tools, that allow the manipulation of many types of geodata in a single working 
environment.  The methodology used in this study allowed to investigate the issues related to the 
forest landscape transformations that are taking place in the mountains of the study area. It could be 
used in similar contexts in Italy and in similar areas of the Mediterranean, and for comparable 
datasets, to evaluate the consequences of these processes, taking into account the high touristic value 
of these historical forest landscapes as well. 
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Souhrn 
Techniky GIS jsou zásadní při rekonstrukci ekologických vzorů a dynamiky krajiny, protože zaručují 
díky možnosti integrace několika typů časových geodat zavedení metod multidisciplinární analýzy. 
Kromě toho jsou nástrojem podpory pro terénní průzkumné činnosti, protože urychlují jejich práci. 
Analýza modifikací, které proběhly podél středomořských hor, kde nadměrné vykořisťování prováděné 
v minulosti a neustálé opouštění tradičního zemědělství (zejména pastvy ve volném výběhu) silně 
přetváří modely krajiny, je zásadní pro pochopení jejich hlubokých transformací a rekonstruovat jejich 
původní krajinnou strukturu a vyhnout se negativním dopadům z ekologického i turistického hlediska. 
Studie ukázala, že v prvním sledovaném období (1936–1968) došlo k významnému nárůstu bukových 
lesů, který byl částečně zrušen v období 1968–2020, kdy byl v některých oblastech zaznamenán 
významný pokles. V současné době (2020) se oproti předchozím rokům zvětšil povrch lesů ve 
studované oblasti, ale bukové lesy v procentuálním vyjádření poklesly (asi 24%). Metodika použitá v 
této studii umožňuje zkoumat problémy spojené s transformacemi historického typu lesní krajiny, které 
probíhají v horských oblastech Itálie a ve všech podobných oblastech Středomoří a mohly by být 
použity v podobných souvislostech, kde existují jsou k dispozici srovnatelné datové sady. 
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Abstract 
Trees in urban environments produce many of ecosystem services, including support of recreational 
functions of urban greening. Management of trees in urban environment is different from forest 
management, because of safety of citizens in recreational urban areas is very important. Thus, 
monitoring of conditions and health of trees in urban areas is a priority under urban greening 
management. This paper deal with relatively new method of acoustic tomography, which can be 
successfully used as a main support tool for management of trees with recreational functions in urban 
green areas.    
 
Key words: Significant trees, tomograph, urban environment. 
 
Introduction 
Acoustic tomography is a method for the detection of tree hollows and internal damage to trees which 
is based on measuring the speed of the transmission of an acoustic signal through a tree trunk or 
another part of a tree [1]. The fundamental principle is an estimate of the damage to the part of the 
tree as a result of the deceleration of the acoustic signal passing through the trunk of a tree with a 
hollow or decay. The acoustic velocity is directly proportional to the toughness of the material and 
indirectly proportional to the density. An internal discontinuity (hollow or crack) or damaged timber 
causes a change in the track of the signal spread and thus its deceleration. In this way, the internal 
defect can be localized, and its areal range can be estimated [2]. What are termed reference velocities 
are usually calculated for the determination of the damaged timber. Commonly, they are established 
on the grounds of the analysis of the velocity of the signal in the cross-section that is measured; the 
particular algorithms are, habitually, protected property of the producer. As a rule, the surface layers of 
the tree trunks, undisturbed by decay, which can also be verified visually, are used to determine the 
degree of the damage. 
 
Methods applications 
The primary purpose of this method is to detect the extent of healthy undamaged timber which is 
capable of transmitting mechanical stress. Other applications, i.e. the determination of the size of the 
hollow or of the probability of failure, are secondary and thus might be burdened with a possible 
misinterpretation.  
When determining the size of a hollow, it is impossible to distinguish with sufficient precision between 
a hollow and badly damaged timber, so we cannot always expect to establish the precise extent of a 
hollow and disturbed timber. Nevertheless, the remaining timber layer, i.e. the mechanically important 
tissue of the trunk, undisturbed by decay, can be determined with a high degree of reliability. The 
probability of failure is determined by comparing the calculated stress in bending strain to the trunk, 
associated with cross-section geometry, which is, however, complemented with other constants and 
parameters necessary for the calculation, such as the solidity of the timber and the load applied 
(bending moment, stress, etc.). It is thus in the interpretation of the primary result that an error might 
enter the calculation. 
It then follows from the principle of the method that there are situations when its application is not 
suitable or can even be misleading. These situations include the following: 

1. measuring at low temperatures 
2. measuring of hollows with a filling 
3. measuring of hollows with a small longitudinal extent 

Concerning the first of these, when the temperature of the tree trunk sinks, in the long term, below 0 
°C, the water in the tree tissues freezes. Ice has different acoustic properties from timber and this may 
cause a faulty measurement. When the surface layers of the trunk freeze, the reference velocity 
calculation is disturbed, which might result in faulty establishment of the extent of the decay or even in 
detecting decay in a healthy tree trunk (reference velocities are set with reference to a significantly 
harder material). Measuring should not be carried out at all under such conditions. 
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Concerning the second point, fillings can change the measured extent of the damage. The necessary 
condition is that the filling fits tightly to the residual wall of the trunk. Fillings of hollows with water seem 
to be risky. The velocity of the acoustic signal in water is very similar to the radial and tangential speed 
of sound in timber and the size of the hollow might be distorted; it might seem significantly smaller. 
Other fillings which have been found to be risky are fresh or old concrete, which might completely 
cover up the hollows. Prior to the application of the method, it is thus necessary to rule out these 
cases. Measuring can be conducted after the removal of the filling. Other types of fillings, such as 
bricks and other construction materials, sand, expanding foam, and others which do not stick 
sufficiently well to the wall of the hollow, do not cause this distortion and thus do not obstruct 
measuring. 
Concerning the third point, hollows with a small longitudinal extent may be detected wrongly. The 
reason for that is that there is a difference in the spread of sound in timber in the longitudinal and 
transverse directions. In the longitudinal direction, the speed of sound travels approximately five times 
faster. If measuring is then carried out close to the end of a hollow, the signal may pass through the 
timber above or below the hollow without its speed being significantly reduced and thus without the 
defect being detected. In order to guarantee the correct detection of a hollow, it is required for the 
measured layer to be located 20 cm from the end of the hollow. A situation in which the decay is 
monitored by measurements in several layers is an exception. 
If the external conditions for the measuring are fulfilled and it is physically possible for the measuring 
to be carried out correctly, it is then necessary to evaluate the suitability of the application of the 
method. As stated above, this method is suited to determining the probability of breakages of the trunk 
and skeletal branches if it is accompanied by, and complemented with, a fitting load analysis. The 
method on its own determines the extent of a hollow, whose evaluation, however, depends on other 
parameters. The method is not suitable for determining the probability of a windthrow as such an 
analysis is only possible by indirect detection of decay in the basal part of the trunk and might be 
burdened with a significant error. However, it is well justified to assume the possibility of a windthrow if 
an extensive hollow in the basal part of the trunk is detected. By definition, it is not necessary to 
conduct measuring in the case of a visually open crack whose extent can be verified without using 
acoustic tomography. Here, the application of tensile testing is recommended [3]. 
 
Conclusion 
By definition, the results of the tomography measurement provide a basis for recommending mere 
stabilization interventions (the method determines the possibility of failure), practically only 
circumferential and local reductions, or possibly the installation of bindings. A specific result may be a 
decision on the possibility of installing drilled static bindings, which can be carried out only on an intact 
trunk or branch without the presence of decay. When an intervention is prescribed, it is necessary to 
consider other urgent silvicultural interventions, such as a safety or sanitary incision. 
A stabilization incision can be considered if the value of a safety factor is 1.5 or less. If the safety value 
is below 0.5, the possibility of stabilization through an incision is significantly reduced as the 
intervention would usually have to be deeper than the permitted 30%. The decision on the intervention 
must be carried out individually, after also considering other aspects, such as the historical or 
biological value of the tree. We believe that in certain significant trees it is not obligatory to follow 
schematically the restrictions on interventions which are stated in professional standards. Instead, if 
need be, it is recommended to modify the interventions in significant trees in a suitable way, taking into 
consideration the current condition of the tree, especially its vitality. Changes in intervention processes 
must be justified and described precisely. 
In the case of infection of ramification, the installation of binding might be considered in place of 
circumferential or local reduction. The installation of binding does not have to be combined with 
reduction incision but it is possible to do so, especially if it is desired to achieve stabilization of a more 
extensive defect. The installation of a dynamic binding ensures safety for the defective part of the tree 
(in the event of failure, this part of the tree is held by means of the system that has been installed). 
This method, however, does not prevent the tree from failure. Enforcement of the defected area can 
be carried out with a static binding. The designs of various binding styles are described in the relevant 
standard. 
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Souhrn 
Stromy v urbánním prostředí jako hlavní podpůrný nástroj při managementu poskytují řadu 
ekosystémových služeb, včetně podpory rekreační funkce urbánní zeleně. Péče o stromy v urbánním 
prostředí je značně odlišná od metod lesnického managementu, protože mezi klíčové cíle urbánní 
arboristiky patří i bezpečnost návštěvníků zelených urbánních území (městské parky a sady, 
příměstské rekreační lesy apod.). Z tohoto důvodu je kvalitní monitoring zdravotního stavu stromů 
prioritou péče o stromy v urbánním prostředí. Tento příspěvek upozorňuje na novou metodu akustické 
tomografie, která může být úspěšně používána pro efektivní management rekreačních funkcí městské 
a příměstské zelené infrastruktury. 
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Abstract 
The many settlements in Moravia and Silesia that completely disappeared after Germans were 
expelled in 1945 include Adamov and further down Lesní Mlýn near Velké Vrbno in the Staré Město 
region. This abandoned German settlement is located in an imaginary triangle formed by what are 
popular tourist destinations today - Paprsek, located above Velké Vrbno in the Rychlebské Mountains, 
Branná and Ostružná, both of which are on the very edge of the Jeseníky Protected Landscape Area. 
Considering the immediate proximity of these former settlement to the recreation centers of one of our 
most visited mountains, it would be worthwhile for hikers on the blue trail running through Adamov 
Valley to remember this settlement and the people that lived here. For entire generations, this was the 
stage of the drama of their lives, the place where they cared for their livestock, worked their fields, 
went to school, and simply lived. 
 
Key words: Adamov Valley, border settlement, village abandonment, Staré Město 
 
Introduction 
This article invites you to wander through Adamov Valley and reflect upon bygone days, when for 
nearly three hundred years the daily lives of the local inhabitants played out in the picturesque valley 
of the Telčava creek until that time when, the turn of events directly following the Second World War 
ended the life of mountain settlement Adamov and adjacent Lesní Mlýn. This German settlement with 
more than one hundred inhabitants was located near Velké Vrbno in the Staré Město region in the 
Šumperk district. Its easy accessibility and proximity to very popular tourist destinations of today 
between the Hrubý Jeseník and Rychlebské mountains make it ideal place to visit and contemplate the 
history of (not) so long ago.  
Today, the very name of Adamov Valley is a reminder of Adamov. The Adamov Valley with its 
adjacent slopes and Kočičí Valley covers an area of 2.57 km2 and is part of the Velké Vrbno cadastral 
area (Fig. 1). Adamov Valley is easily accessed from a class III road running from Staré Město to 
Velké Vrbno. You can turn off of this road where Lesní Mlýn used to be on to a paved road that runs 
the entire valley.  
 

 
Fig. 1: Location of the former Adamov and Lesní Mlýn settlements 
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Two watercourses run through the area of interest. One is the Telčava, which has its source right in 
the abandoned settlement of Adamov and flows through all of the Adamov Valley until it meets the 
second watercourse, Vrbenský Creek, not far from Lesní Mlýn. Vrbenský Creek is the second 
watercourse and runs into the southwest part of our area, right where Lesní Mlýn used to be. 
A blue hiking trail runs through the valley connecting ski resorts Petříkov and adjacent Lesní Mlýn. 
Here it is joined by a yellow trail following the road from Velké Vrbno below the Paprsek resort in the 
Rychlebské Mountains until the turn off to Medvědí rokle. The blue trail then continues on the road 
along Vrbenský Creek to Malé Vrbno and the signposted crossroad Pod Starým kopcem, where it joins 
the green trail connecting Paprsek with Staré Město. The location of the former German settlement 
with respect to these marked trails encourages those visiting the Jeseníky, Rychlebské Mountains or 
nearby Králický Sněžník to take a walk through the history of this settlement that met the same fate as 
many others, not only in this part of our country.  
 
Materials and methods 
To study the history of this abandoned settlement, we conducted field surveys at the site of the 
adjacent settlements. During these visits, we photographed the 
places where houses, a mill, a chapel and even a school used to stand. Of the roughly 35 buildings 
located here in 1945, only two buildings have survived to this day. Only one of them remains 
unchanged since 1945. The only traces of the other buildings, if any, are the remains of their 
foundations, parts of walls and in one case, a cellar, which remained preserved here after demolition 
work in 1960. 
Before investigating the site, which is completely overgrown today, we prepared map materials and 
printed old photographs documenting the existence of some buildings in the settlement. Historical map 
documents documenting the development of the settlement and the change of landscape over time 
included geo-referenced aerial survey images from 1936, 1946, 1953 and 1962 (VGHMÚř1 Dobruška, 
© MO ČR2). The current image of the landscape was provided by an orthophotomap (© ČÚZK3, 
www.cuzk.cz) available via the WMS viewing service. The map data was prepared using ArcGIS 
Desktop software. 
 
Results  
The founding of Adamov and Lesní Mlýn, like many other settlements in this area, can be traced back 
to the 17th century. 
Lesní Mlýn, in German Buschmühle, sprung up at the turnoff to Adamov from the road leading from 
Staré Město to Velké Vrbno. As Polách (2017) describes in his book, Lesní Mlýn consisted of five 
buildings. The mill itself was probably built in the first half of the 17th century. Two races brought water 
to the mill. One was built on Vrbenský Creek while the other brought water from the Telčava. The 
water reached the mill wheel by means of a wooden trough built across the road to Adamov. The 
remnants of the races are still visible in the landscape. In 1839 one of the owners of the mill, Mr. 
Johann Nentwich, built the chapel of St. John the Baptist near the mill between Vrbenský Creek and 
the main road. After Johann Nentwich, the mill gradually passed to the Winter and Rössner families. 
The Rössner family is still remembered by a stone cross (Fig. 3), which was erected in front of the 
chapel in 1898. The building of Lesní Mlýn is documented in Fig. 2. The last owner of the mill, Mr. 
Rudolf Rössner, was forced with his family to abandon the mill due to developments after World War 
II. Shortly after the expulsion of the Germans the mill and adjacent buildings were dismantled for 
construction materials. In an aerial image from 1953, only the perimeter walls of these buildings are 
visible. In the early 1960s, after a controlled demolition, almost nothing remains in place, with a few 
exceptions. Not even the chapel escaped this fate. Worthy of mention is the nearby sawmill, which 
also belonged to the Rössner family. The sawmill stood not far downstream Vrbenský Creek. Its 
remains can be found in the landscape to this day. As is often the case with mills, many stories and 
legends were associated with Lesní Mlýn, as detailed by Šimo (1994) in his book. 
Now we will head up the valley along the Telčava to where the settlement of Adamov, Adamsthal in 
German, stood. The settlement, named after Prince Adam of Liechtenstein, was founded in 1688. 
However, the first building in the area of the future settlement was built two years earlier. It was a blast 
furnace and forging furnace with a hammer built by the Kolštejn nobles (Kreps, 1968; Polách, 2017). 

 
1 Military Geographical and Hydrometeorological Office 
2 Ministry of Defence of the Czech Republic 
3 State Administration of Land Surveying and Cadastre 
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Fig. 2: View of Lesní Mlýn buildings from the late 1930s (Museum archive Heimatkreis Mährisch-

Schönberg e. V., Bad Hersfeld, SRN) 
Fig. 3: Cross standing next to the former chapel of St. John the Baptist (author's archive) 

 
Important settlement landmarks undoubtedly included the chapel of the Visitation of the Virgin Mary, 
built in the middle of the settlement in 1882, and the nearby settlement cross. An important role in the 
life of the settlement was certainly also played by the one-room schoolhouse. This building, erected in 
the first decade of the 19th century, was home to the Aust family. The most famous of these was 
Anton III, the grandson of Adamov teacher Anton Aust, who was considered a regional artist. His work 
was often found throughout the Šumperk Region. He also decorated the local chapel (Polách, 2017). 
Life in Adamov was described by Mrs. Elfrieda Richterová (Lucuk, 2013), of that time, the last native 
living in the Czech Republic. The Richter family had one of the largest farms in all of Adamov. The 
bailiff’s house they inhabited included sixteen hectares of fields, on which flax, oats, barley, rye, beets 
and potatoes were most commonly grown. Before the settlement’s extinction, the landscape consisted 
of scattered buildings with a mosaic of fields and a relatively large number of solitary trees. Adamov 
also boasted two pubs, one right in the bailiff’s house.  
The population of Adamov naturally fluctuated over the years. The oldest data comes from the census 
of 1834. In that year, 151 inhabitants lived in Adamov in 22 houses (Hosák, 1967). After a slight 
increase and subsequent decrease in the following years, based on the 1930 census the Statistical 
Encyclopedia of the Moravian-Silesian Region (1935) shows 153 inhabitants living in 35 houses. A big 
change occurs after 1945, when the German population was expelled from the border lands. Adamov 
and Lesní Mlýn were not spared. A look at the Statistical Lexicon of Municipalities of the Czechoslovak 
Republic in 1955 reveals that based on the 1950 census, which counted people, houses and flats, only 
five houses with just three inhabitants remained in Adamov. The next census in 1961 lists Adamov as 
a abandoned settlement with no permanent inhabitants. Any abandoned houses not taken apart for 
building materials and the remaining ruins of buildings were demolished in 1960 based on a order of 
the Ministry of the Interior (Černý, 2011; Lucuk, 2013). Today, the only trace of the former settlement 
are the remnants of a few foundations overgrown with trees, a few tools or kitchen utensils lying 
around, and two buildings which survived that sad fate. Today, they are used for the recreation of their 
owners. The first of these, which formerly served as a game lodge, can be found in Kočičí Valley. The 
second building is at the very end of Adamov Valley not far from the headspring of the Telčava. Aerial 
photographs in Fig. 4 show the appearance of parts of the settlement in 1946, 1953, 1962 and 2020.  
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Fig. 4: Parts of Adamov over time 

 
Conclusion 
This article does not aim to comprehensively document the history of Adamov and adjacent Lesní 
Mlýn. It aims only to remind readers and visitors to this region of a piece of our country’s history, a time 
when a number of settlements along the Czech border met their end due to both political desire of the 
authorities and a lack of resilience of newcomers who struggled to thrive in the demanding conditions 
of the local climate and geography. We therefore take this opportunity to contemplate Adamov and 
nearby Lesní Mlýn and the places where people lived and were forced to abandon this life. Today, 
Adamov Valley comes to life for at least a few days a year, when the meadows immediately below the 
former settlement itself are used for a summer camp. These meadows are already in the neighbouring 
Cadastral Territory of Šléglov. Likewise, it is also possible to meet passing tourists in the valley. 
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Souhrn 
Cílem příspěvku bylo pozvat jeho čtenáře do krásného prostředí našich severomoravských hor a 
připomenout události po skončení druhé světové války spojené konkrétně s odsunem německého 
obyvatelstva z moravského a slezského pohraničí a jeho dopadem na existenci mnoha sídel nejenom 
v této části naší země. Popsán byl život a zánik osady Adamov a níže ležícího Lesního Mlýna. 
Adamov a Lesní Mlýn se nacházely nedaleko Velkého Vrbna na Staroměstsku v blízkosti dnes 
turisticky vyhledávaných cílů v pohoří Jeseníků, Rychlebských hor a Králického Sněžníku. Měnící se 
podoba centrální části osady v období po roce 1945 včetně aktuálního stavu je zachycena na 
prezentovaných leteckých snímcích. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact 
Ing. Tomáš Mašíček, Ph.D. 
E-mail: tomas.masicek@mendelu.cz  



29 
 

ANALYSIS OF THE DYNAMICS OF TURNOVER IN THE CREATIVE SECTOR FROM THE MEDIA 
AND CINEMA CLASS IN THE WEST DEVELOPMENT REGION - ROMANIA 

 
Gruia Andreea Karina1,2, Grecu Alexandra2, Olteanu Cosmin1,2, Bratu Anca1, Burlui Cornel-

Alexandru2 
1Faculty of Administration and Business, Regina Elisabeta Boulevard, no. 4 - 12, 1st floor, sector 3, 

Bucharest, Romania 
2Research Center for Integrated Analysis and Territorial Management, University of Bucharest, 

4-12 Regina Elisabeta Avenue, 030018 Bucharest, Romania 
 
Abstract  
Knowledge is the main activity of the economy. The importance of knowledge and information is 
constantly growing, becoming, nowadays, the strategic resources and transforming agents of the 
economy. The creative industries comprise a wide range of market-oriented cultural and creative 
activities. 
This study aims to analyze, at regional level, the dynamics of creative sector at the level of the creative 
class, having as case study - the West Development Region from Romania. In order to analyze the 
dynamics of creative sector from the Media and Cinema Class, was created an economic database 
with the relevant indicator of the study - the turnover, 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 classes. For the selected indicator were 
made a series of graphic models. 
The results of the study highlight the role of creative sector in the regional and local economic 
development. 
 
Key words: territorial systems, regional development, creative economies 
 
Introduction 
The creative sector is among the fastest growing sectors of the global economy, studies showing that 
the growth rate of this sector is twice as fast as the aggregate growth rate in the advanced economy 
(OECD, 1998; Rifkin, 2000; Howkins, 2001). This sector can be seen as a social innovation, and the 
whole of creativity, culture and knowledge is considered to be fundamental for economic and social 
development (Moraes, 2011). The degree of competitiveness of a country, region or even city can be 
related to their degree of creativity (Florida, 2005a; Martin Prosperity Institute, 2011). According to the 
United Nations (2010), the creative economy is transforming the labor market to the extent that it 
facilitates employment, encourages the qualification of the productive force, encourages social 
inclusion and gender balance, and strengthens education, culture and the arts. 
 
Methodology 
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. 
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. From that classification, the Media and Cinema Class was extracted, with its component 
activities (CAEN codes at 4-digit level) (Table 1). 
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".  
 
Results 
Analyzing the evolution of the total turnover of the Media and Cinema Class in the Western 
Development Region (Figure 1), there is an upward trend of values, there are small fluctuations in the 
period 2009-2010, as a result of the economic crisis felt after 2008. Values increase after 2010, until 
the end of the analysis period (in 2018 the highest value is registered - 380.323.478 lei). 
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Tab. 1: Creative areas classification 

CLASS NACE 
CODES CREATIVE ACTIVITIES 

Media and 
cinema 

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 

7420 Photographic activities 

7430 Translation and interpretation activities 

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

  
 

 
Fig. 1: Source date:UB/1365 

 
The evolution of the turnover in the counties of the West Development Region (Figure 2) presents an 
evolutionary picture of the values. The most important values are registered by Timiș County, which is 
followed by Arad, and the lowest values belong to Hunedoara and Caraș Severin counties. 
The analysis of the evolution of the turnover from the NACE codes belonging to the Media and Cinema 
Class (Figure 3) presents the positive trajectories of the values. The most important are registered by 
the codes 7311 (Advertising agencies), 7490 (Other professional, scientific and technical activities 
n.e.c.), 7410 (Specialised design activities) and 7320 (Market research and public opinion polling). The 
lowest values belong to the codes: 5912 (Motion picture, video and television programme post-
production activities), 5913 (Motion picture, video and television programme distribution activities), 
5914 (Motion picture projection activities) with values lower than 1.000.000 lei. 
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Fig. 2: Evolution of the turnover in the counties of the West Development Region 

Source date: UB/1365 
 

 

 

 
Fig. 3: Evolution of the turnover from the NACE codes belonging to the Media and Cinema 

Class  Source date: UB/1365 
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Analyzing the evolution of the turnover in the county residences in the West Development Region 
(Figure 4), an ascending trend of values is observed. The most important contribution is made by the 
cities of Timișoara and Arad (with values over 50.000.000 lei), at the opposite pole are the cities of 
Reșița and Hunedoara with values below 10.000.000 lei). 

 

 
Fig. 4: Evolution of the turnover in the county residences in the West Development Region 

Source date: UB/1365 
 
Conclusion and discussion 
The study presents the analysis of a relevant indicator for the development of local economies, the 
turnover, analyzed at the level of the Western Development Region through the Media and Cinema 
Class. The complexity of local economies is determined by the growth of creative economies.  
The development of creative sector analysis methodologies (Pintilii et al., 2017) comes from the need 
to take into account the links between the components of territorial systems. It also led to the 
development of methodologies for analyzing the relationships between the components of the territory. 
system (Gruia et al., 2019; Grecu et al., 2019; Papuc et al., 2015; Andronache et al., 2019). 
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Souhrn 
Kreativní ekonomika je považována za nástroj městské a regionální revitalizace a regenerace. 
Studie představuje analýzu relevantního indikátoru pro rozvoj místních ekonomik, obratu, 
analyzovaného na úrovni západního rozvojového regionu prostřednictvím Media and Cinema Class 
(na základě nejdůležitějších 3 uznávaných klasifikací, vytvořených The New England Council (2000), 
Howkins (2001) a Florida (2002). Složitost místních ekonomik je dána růstem kreativních ekonomik. 
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Abstract  
The objective of the study is to analyze the tourist phenomenon, in terms of the tourist reception 
structures with accommodation function by types of structures, the capacity of tourist accommodation 
in operation by types of tourist reception structures, tourist overnight stays in tourist reception 
structures and tourist arrivals in tourist reception structures by types of structures. in the resorts on the 
Black Sea coast. This resorts are in accordance with the Government Decision no. 107 of 2018, 
regarding the approval of the attestation of some localities or parts of localities as tourist resorts of 
national or local interest  (Mangalia - Cap Aurora, Jupiter, Neptun-Olimp, Saturn, Venus, Costinești, 
Eforie North and South, Techirghiol, Mamaia and North Mamaia Area). Based on a statistical support, 
obtained from the National Institute of Statistics, with the above mentioned indicators, graphical 
representations of evolution were made, for the period 2001-2020. 
The results of this analysis show the situation regarding the tourism sector in the seaside resorts from 
Romania and its dynamics over time. 
 
Key words: tourism, tourist resorts, the Black Sea Coast 
 
Introduction 
Most regional tourism plans and policies are based on the assumption that tourism is a desired 
development option for communities, as its potential economic benefits will directly and indirectly 
contribute to improving the well-being of the destination community (Moscardo et al., 2017; Peptenatu 
et al., 2014). Tourism is often described by its supporters as an engine of economic growth, inclusive 
development and ecological sustainability. The special magnitude, which this phenomenon has had 
lately, has determined the emergence and development of a real industry, a special sector of the 
national economy (Ohlan, 2017; Drăghici et al., 2015). Tourism development can be assessed on a 
global, national, regional and local scale (Grecu et al., 2019; Gruia et al., 2019). In this economic 
perspective, tourism is a complex market of goods, capital and labor where a variety of services 
change (Brida, Carrera, & Risso, 2008; Cortes, 2006). The public's demand or desire to spend their 
free time in a variety of ways is the key to tourism development. 
 
Material and methods 
For the analysis of the tourist phenomenon on the seaside tourist resorts (Mamaia, Mamaia North 
area, Mangalia (Cap Aurora, Jupiter, Neptun-Olimp, Saturn, Venus), Eforie North and South, 
Costinești and Techirghiol - which are in accordance with the Government Decision no. 107 from 
2018), a number of 4 tourist indicators provided by the National Institute of Statistics were analyzed 
(INS) – tourist reception structures, accommodation capacity in operation (number places-days), 
overnight stays in tourist reception structures and tourist arrivals (Romanians and foreigners). A 
database has been created with these indicators for the period 2001-2020 and graphical 
representations have been made for each indicator, with their total and the types of tourist reception 
structures existing in these resorts. 
 
Results 
In the resorts on the Black Sea coast (Romania), the structures of tourist reception with 
accommodation function show an evolution with fluctuations, with 2 important time periods: 2001-
2010, when their number increased continuously, from 803 structures to 1058, and the period 2011-
2020, when the number of these structures decreased (Fig. 1A). In the last year of the analysis, there 
were 800 accommodation structures in these tourist resorts. The accommodation capacity in these 
resorts shows a relatively constant evolution, with fluctuations, in 2020 there are a number of 
8,489,780 places (Fig. 1B). Overnight stays and tourist arrivals show an evolution with fluctuations, 
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observing a significant decrease in 2020, when there were 3,425,207 overnight stays and 976,185 
tourist arrivals (Fig. 1C,D).  

  
Fig. 1A: The evolution of tourist reception 
structures in the seaside resorts in Romania 
(2001-2020)  

Fig. 1B: Evolution of the accommodation 
capacity in operation in the tourist reception 
structures (number of places-days) in the 
seaside resorts in Romania (2001-2020) 

  
Fig. 1C: The evolution of overnight stays in the 
tourist reception structures in the seaside 
resorts in Romania (2001-2020) 

Fig. 1D: The evolution of tourist arrivals  
(Romanians and foreigners) in the tourist 
reception structures in the seaside resorts in 
Romania (2001-2020) 

 
In Mamaia resort, the evolution of the 4 indicators analyzed had an upward trend line, with some 
fluctuations over the years. There is an increase in tourist reception structures, from 104 in 2000 to 
155 in the last year of the analysis (Fig.1A). These reception structures had an accommodation 
capacity in operation in 2020 of 3,324,405 places (Fig.1B). The number of overnight stays in the last 
year of the analysis was 1,248,891 and there were a number of tourists, both Romanian and foreign, 
of 391,847 (Fig.1C, D). The year 2020 brings decreases of indicators, decreases that are attributed to 
the pandemic established worldwide. 
 

  
Fig. 2A: Evolution of tourist reception structures 
in Mamaia resort (2001-2020) 

Fig. 2B: Evolution of the accommodation 
capacity in operation in the tourist reception 
structures (number of places-days) in 
Mamaia resort (2001-2020) 

  
Fig. 2C: Evolution of overnight stays in the 
tourist reception structures in Mamaia resort 
(2001-2020) 

Fig. 2D: Evolution of tourist arrivals  
(Romanians and foreigners) in the tourist 
reception structures in Mamaia resort (2001-
2020) 
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The evolution of the 4 indicators, presents evolutions with many fluctuations in the Mamaia North Area. 
In 2020, there were 57 tourist reception structures (Fig. 2A), the most common type of structure being 
the tourist villas (23 tourist villas), followed by hotels (13 structures). Accommodation capacity was 
535,659 places-days (Fig. 2B), and overnight stays were 255,213 (mostly in hotels) (Fig. 2C). Also in 
the hotel type structure were registered most tourists (Romanian and foreign), their total being 76,677 
(Fig. 2D). 
 

  
Fig. 3A: Evolution of tourist reception 
structures in Mamaia North Area (2001-2020) 

Fig. 3B: Evolution of the accommodation 
capacity in operation in the tourist reception 
structures (number of places-days) in Mamaia 
North Area (2001-2020) 

  
Fig. 3C: Evolution of overnight stays in the 
tourist reception structures in Mamaia North 
Area (2001-2020) 

Fig. 3D: Evolution of tourist arrivals  
(Romanians and foreigners) in the tourist 
reception structures in Mamaia North Area 
(2001-2020) 

 
In Mangalia - Cap Aurora, Jupiter, Neptun-Olimp, Saturn and Venus resorts, the maximum of 
accommodation structures was 309 in 2010 (most types of structures were tourist villas), and in 2020 
their number decreased, remaining 215 structures, this time most of them being hotel type (96) (Fig. 
4A). Accommodation capacity has a decreasing trend, so that from the first year of analysis until 2020, 
the decrease is 1,717,577 places (the number of hotels and campings decreased) (Fig. 4B). In the last 
year of analysis, both overnight stays and tourist arrivals decrease due to the pandemic (Fig. 4C, D). 
 
In the period 2012-2020, the evolution of accommodation structures in Eforie North and South resorts 
is relatively constant (Fig. 5A), in 2020, in these resorts there were 204 structures, mostly hotel type, 
followed by bungalows and touristic villas. Accommodation capacity, overnight stays and tourist 
arrivals, show largely the same trend line, in the last year 2020, with significant decreases (decreases 
attributed to the pandemic) (Fig. 4B, C, D). 
 
 

  
Fig. 4A: Evolution of tourist reception structures 
in Mangalia  (Cap Aurora, Jupiter, Neptun-
Olimp, Saturn, Venus) resorts (2001-2020) 

Fig. 4B: Evolution of the accommodation 
capacity in operation in the tourist reception 
structures (number of places-days) in 
Mangalia  (Cap Aurora, Jupiter, Neptun-
Olimp, Saturn, Venus) resorts (2001-2020) 
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Fig. 4C: Evolution of overnight stays in the 
tourist reception structures in Mangalia  (Cap 
Aurora, Jupiter, Neptun-Olimp, Saturn, Venus) 
resorts (2001-2020) 

Fig. 4D: Evolution of tourist arrivals  
(Romanians and foreigners) in the tourist 
reception structures in Mangalia  (Cap 
Aurora, Jupiter, Neptun-Olimp, Saturn, 
Venus) resorts (2001-2020) 

 
 

  
Fig. 5A: Evolution of tourist reception structures 
in Eforie North and South resorts (2001-2020) 

Fig. 5B: Evolution of the accommodation 
capacity in operation in the tourist reception 
structures (number of places-days) in Eforie 
North and South resorts (2001-2020) 

  
Fig. 5C: Evolution of overnight stays in the tourist 
reception structures in Eforie North and South 
resorts (2001-2020) 

Fig. 5D: Evolution of tourist arrivals  
(Romanians and foreigners) in the tourist 
reception structures in Eforie North and 
South resorts (2001-2020) 
 

The accommodation capacity in Costinești resort in the 134 reception structures from 2020, was of 
350,830 places, decreasing compared to 2015 when the maximum value was registered - 413,619 
places (Fig. 6A, B). The evolution of overnight stays and tourist arrivals shows an upward trend line, 
but in the last year of the analysis, 2020, their values decrease considerably due to the pandemic (Fig. 
6C, D). 

  
Fig. 6: Evolution of tourist reception structures in 
Costinești resort (2001-2020) 

Fig. 6: Evolution of the accommodation 
capacity in operation in the tourist reception 
structures (number of places-days) in 
Costinești resort (2001-2020)  
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Fig. 6: Evolution of overnight stays in the tourist 
reception structures Costinești resort (2001-2020) 

Fig. 6: Evolution of tourist arrivals  
(Romanians and foreigners) in the tourist 
reception structures in Costinești resort 
(2001-2020) 

 
In 2020, the Techirghiol resort had 15 accommodation structures (3 hotels, 7 tourist villas and 5 
touristic boarding houses) (Fig. 7A). The highest accommodation capacity had the hotel type 
structures - 70,108 places, followed by touristic villas (15,566 places) and touristic boarding houses 
(9,216 places) (Fig. 7B). Since 2018, overnight stays are declining, so that in 2020 there were only 
36,520 overnight stays, the same situation being in the case of tourist arrivals (6,474 arrivals) (Fig 7C, 
D). 

  
Fig. 7: Evolution of tourist reception structures 
in  Techirghiol resort (2001-2020) 

Fig. 7: Evolution of the accommodation 
capacity in operation in the tourist reception 
structures (number of places-days) in 
Techirghiol resort (2001-2020) 

  
Fig. 7: Evolution of overnight stays in the tourist 
reception structures in Techirghiol resort (2001-
2020) 

Fig. 7: Evolution of tourist arrivals  
(Romanians and foreigners) in the tourist 
reception structures in Techirghiol resort 
(2001-2020) 

 
Conclusion 
From the analysis of the tourist phenomenon in the tourist resorts on the Black Sea coast (Romania), it 
appears that most of the tourist reception structures are found in the Mangalia – Cap Aurora, Jupiter, 
Saturn, Neptun-Olimp and Venus resorts, most of them being hotel and bungalow type. Mamaia is the 
resort that has the highest values for tourist accommodation capacity in 2020 - 3,324,405 places, 
overnight stays - 1,248,891 and tourist arrivals with 391,847 Romanian and foreign tourists. The 
lowest values, for all the 4 indicators analyzed are found in the Techirghiol resort. There is a decrease 
in indicators in the last year of the analysis, 2020, for all tourist resorts on the Black Sea coast, a 
decrease that is attributed to the global pandemic. 
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Souhrn 
Tato práce si klade za cíl analyzovat fenomén cestovního ruchu ve střediscích na pobřeží Černého 
moře v Rumunsku a sledovat vývoj čtyř ukazatelů považovaných za důležité v odvětví cestovního 
ruchu - struktury přijímání turistů s funkcí ubytování, kapacita provozovaného ubytování cestovního 
ruchu přenocování a příjezdy turistů V tomto smyslu byla vytvořena databáze s výše uvedenými 
ukazateli (údaje poskytl Národní statistický ústav) na období 20 let, 2001–2020. Evoluční grafy byly 
vytvořeny jak pro celkové ukazatele, tak pro typy struktur existujících v každém středisku. Analýza 
ukazuje vzestupný vývoj pro většinu středisek, přičemž rozdíly mezi jednotlivými středisky se liší v 
závislosti na jejich zvláštnostech. Většina struktur pro příjem turistů se nachází v Mangalii - Cap 
Aurora, Jupiter, Saturn, Neptun-Olimp a Venuše a Mamaia je letovisko, které má v roce 2020 nejvyšší 
hodnoty pro ostatní 3 ukazatele. 
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Abstract  
The study deals with the evaluation of the development of cultural and natural tourism in the South 
Moravian Region. Based on available statistical data from the CZSO (Czech Statistical Office), NIPOS 
(National Information and Counseling Center for Culture), AOPK (Nature and Landscape Protection 
Agency of the Czech Republic) on the studied area: attendance, number of overnight stays, cultural 
and natural tourism opportunities, the potential of the area was evaluated. According to the results of 
the study, tourism in the studied area has significant touristic potential, due to a considerable amount 
of cultural and natural heritage. It is recommended to develop public awareness of tourist destinations 
in the vicinity of the main tourist destinations through information platforms to allow the inflow of 
tourists to the surrounding municipalities. This could reduce overflow in major tourist areas and bring 
economic benefits to local businesses and the development of rural areas. 
 
Key Words Tourism, Culture, Nature, Heritage, Sustainability, Rural development 
 
Introduction  
Tourism significantly affects the international economy and regional development. According to the 
World Travel and Tourism Council, tourism was one of the fastest-growing economic sectors, 
accounting for 10.4 % of global GDP and more than 319 million jobs in 2018, representing 
approximately 10 % of total world employment (WTTC. 2019). Tourism represents a significant part of 
the service sector in the Czech Republic. According to data from the Czech Statistical Office (CZSO. 
2021), tourism accounted for a total of 2.9 % of GDP and 239,649 people were employed in tourism, 
which corresponds to shares in the total 4.47% of employment in 2019. 
Tourism has a significant impact on territorial development. The potential of the destination for the 
development of tourism is influenced by natural and cultural-historical factors, but also by the technical 
equipment of the area (transport infrastructure, residential facilities, accommodation capacity, catering 
options). Thus, tourism is realized especially at destination with suitable conditions and where 
preconditions for the development of other economically gainful activities are lacking. The territorial 
unit, where appropriate natural and cultural-historical conditions occur, is particularly suitable for 
building infrastructure that serves not only tourists but also locals. It is also about building investment, 
business opportunities and creating new jobs. Besides, tourism also contributes to the income of the 
municipality (income from spa fees, parking fees, etc.) and business income (from the sale of goods, 
services provided) (Beránek et al. 2013). However, it should also be mentioned that seasonality, which 
affects tourism income, but especially employment, has an important role, especially in cultural tourism 
(Fleischer and Felsenstein. 2000).  
According to Pásková (2009), it is necessary to focus on the negative effects of tourism as well. In 
connection with high attendance, tourist-attractive areas are at risk of emissions (from transport, 
energy consumption), erosion of soil surfaces, the introduction of non-native species and biodiversity 
damage. According to Vaishar et. al. (2013), tourism seasonality can be seen as a limitation for 
tourism in the South Moravian Region, with the highest attendance being in the summer months. In 
rural areas, there may be a problem with the lack of accommodation, catering facilities, transport 
accessibility and language barrier of tourism workers. 
Especially rural areas have specific conditions for tourism. On the one hand, there is usually a lower 
number of cultural monuments, but on the contrary, they dispose with considerable natural heritage. 
The South Moravian Region offers, in addition to cultural monuments, also intangible cultural heritage 
such as living folk culture and wine tourism, which are unique in the Czech Republic (Vaishar et al. 
2011). The South Moravian Region is in itself a popular tourist destination. It can offer a large number 
of naturally attractive sites. Of particular importance is the development of tourism in peripheral and 
disadvantaged areas, which are characterized by a negative migration balance, lower living standards, 
an ageing population, lower job opportunities, lower levels of education and lower investment in the 
territory (Hutárová et al. 2021). 
 
Materials and methods 
The study focuses on the territory of the South Moravian Region, which is located in the south-western 
part of the Czech Republic and has a total area of 7,188 km2. The region consists of 7 districts: 
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Blansko, Brno-město, Brno-venkov, Břeclav, Hodonín, Vyškov and Znojmo. There are 673 
municipalities and 49 towns in the district. In 2020, the population size was 1.195.327 with a 
population density of 170 inhabitants per km2. The South Moravian Region borders on Slovakia and 
Austria, within the Republic with the South Bohemian Region, Vysočina, Pardubice, Olomouc and Zlín 
(CZSO. 2020).  
 
Data collection 
The data for the analysis were taken from statistical data published by the Czech Statistical Office 
(CZSO). They are available for free and contain data on tourism in the Czech Republic. Data on the 
attendance of individual districts of the South Moravian (SM) region were used to evaluate the 
development of the number and attendance of the region over the past 10 years (2009-2019). The 
analysis evaluated the number of overnight stays in collective accommodation establishments (CZSO) 
in the period (2009-2019) and the number of cultural monuments available for admission (NIPOS) and 
protected natural areas in 2020 (MapoMat. 2012, AOPK. 2021, Lipka. 2014). 
 
Data processing 
The obtained data were converted into the form of tables and graph through which the development of 
the number and attendance in the South Moravian Region over the last 10 years was graphically 
represented. The analysis compares the number of visitors in 7 districts of the South Moravian Region 
(Blansko, Brno, Brno-venkov, Břeclav, Hodonín, Vyškov, Znojmo). Based on consultations with 
experts from the Agency for Nature Protection and the Podyjí National Park, a list of the most visited 
protected natural areas in the South Moravian Region was created. Using the ArcGIS pro program, a 
map output of cultural monuments accessible for admission  and the most visited protected natural 
areas was created. 
 
Data evaluation 
The development of attendance and the number of overnight stays in the South Moravian Region is 
expressed in the form of tables and graphs with verbal commentary. Distribution of cultural 
monuments is recorded in Figure 1, where it is possible to monitor the representation of monuments in 
individual districts of the South Moravian Region. The natural diversity of the South Moravian Region 
was assessed based on data from the Nature Conservation Agency and the Lipka educational 
institution. The list of the most visited places in individual districts of the South Moravian Region was 
created and graphically processed in the ArcGIS Pro program in Figure 2. 
 
Results 
The study deals with the current state of tourism and changes in the supply and demand side of 
tourism in previous years.  
 
Tab. 1: Tourist attendance of the South Moravian Region in the period 2009–2019 (CZSO. 2020) 
Category/ year     2009     2010     2011     2012     2013     2014     2015     2016     2017     2018     2019     2020    

Residents    693416 662396      692575    865462   921920     985181     1044564   1098998     1248910     1353984      1379859    964875     

Foreigners 
Total    

348076   
1041492   

37967 
1042070     

422774    
1115349 

 452228   
1317690 

505234  
1427154  

 514793  
1499947  

 491608  
1536172  

 585535   
1684533 

637506  
1886416    

 686643    
2040627   

757400   
2137259     

205898   
1170773 

 
According to data collected by the Czech Statistical Office (CZSO. 2020), the importance of tourism in 
the South Moravian Region is visible. Table 1 shows that the number of visitors has been growing 
since 2010. In 2019, a total of 2,137,259 guests were accommodated in the South Moravian Region, 
of which almost two-thirds were domestic (1,379,859) and one-third foreign (757,400). The average 
number of overnight stays in the region was two nights, with domestic visitors spending an average of 
2.1 nights in the locality and foreign visitors 1.7 nights.  
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In 2020, a significant decrease in attendance can be seen in connection with the Covid19 epidemic, 
which significantly reduced tourism at the national and international level. The number of visitors in 
2020 fell by half compared to the previous period to 1,170,773 visitors and the ratio of domestic 
(964,875) and foreign (205,898) visitors also changed. A similar decline was recorded in 2010 in 
connection with the impact of the economic crisis, which affected inbound international tourism. These 
fluctuations are clearly visible in graph 1. 
 
Tab. 2: Number of overnight stays in accommodation in the South Moravian Region (CZSO. 2021) 

District/ year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Blansko 186693 179049 219633 231778 234466 261128 238171 259664 264839 322877 321502 

Brno –mesto 653086 693662 722915 778468 846493 921828 947708 1027087 1266126 1410824 1540397 

Brno - 
venkovBřeclav 

Hodonín 
Vyškov 
Znojmo 
Total  

275197 
289706 
295405 
39800 
323360 

2063247 

270447 
280878 
262431 
45422 
302845 

2034734 

292779 
330690 
251175 
60590 
308383 

2186165 

362006 
525331 
307929 
70776 
339967 

2616255 

413108 
558287 
298089 
81232 
406610 

2838285 

407648 
613472 
296078 
296078 
91096 

2972285 

460040 
647765 
312927 
92250 
374134 

3072995 

478341 
716150 
313457 
106749 
394643 

3296091 

515218 
819863 
328286 
110244 
472741 

3777317 

556098 
848304 
336539 
107598 
503891 

4086131 

544459 
887587 
358258 
109309 
466574 

4228086 

 
The total capacity of accommodation was 857 collective accommodation establishments with a of 
18,233 rooms and 45,360 beds in 2019 in the South Moravian Region. According to the Regional 
Office of the Czech Statistical Office, the net use of beds was 33.6% and 41.7% of rooms in 2019. The 
average number of overnight stays was 2 nights. The number of overnight stays in the South Moravian 
Region (Tab 2.) has been growing since 2010, when the lowest number of overnight stays was 
recorded (2,034,734), which may be related to the consequences of the economic crisis that affected 
inbound tourism. In 2019, the highest number of overnight stays (4,228,086) was recorded in the 
South Moravian Region. Most visitors spent the night in the districts of Brno- město (1,540,397), 
Břeclav (887 587), Brno - venkov (544,459) Znojmo (466 574), Hodonín (358 258), Blansko (321,502) 
and Vyškov (109,309). In 2020, 2,712,037 visitors were accommodated with an average length of stay 
of 2.3 nights in the South Moravia Region. Data for individual districts are not currently available, but a 
significant decline in accommodation can be expected due to the closure of accommodation following 
restrictions related to the Covid19 epidemic19. 
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Fig. 1: The cultural monuments with admission in the South Moravian region. (NIPOS. 2019) 

Cartographic source: ©ArcCR500. ARCDATA PRAHA 
 

The South Moravian Region has an extensive monuments fund. The Villa Tugendhat in Brno district 
and the Lednice-Valtice area in the Břeclav district, have been registered to the UNESCO list. There 
are a total of 33 national cultural monuments  and 33 national monument reserves in the region (NPU. 
2020). Based on data on the number of visitors to cultural monuments made available for admission 
(NIPOS. 2019), which are graphically shown in Figure 1, it is clear that most cultural monuments are in 
the districts of Znojmo (12), Brno (9) and Blansko (9). The lowest number of cultural monuments is 
located in the districts of Vyškov (4) and Hodonín (3). Among the most visited monuments in the South 
Moravian Region in 2019 were Chateau Lednice (389,620), Chateau Valtice (121,478) in the district of 
Břeclav and Vila Stiassni (80,792) and Saint Peter and Pavel Cathedral (51,637). Frequently visited 
monuments also include Chateau Vranov nad Dyjí (78.008), Castle Bítov (67.624) and Znojmo 
underground (52.138) in the Znojmo district. In 2019, most visitors visited cultural monuments in the 
districts of Břeclav (525,677), Znojmo (238,945) and Brno (180,402). The least visited are the districts 
of Vyškov and Hodonín, which have the lowest number of monuments accessible for admission. 

 
Fig. 2: The most popular natural areas in the South Moravian region. (MapoMat. 2012, ©AOPK. 2021, 

Lipka. 2014) Cartographic source: ©ArcCR500. ARCDATA PRAHA 
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In the South Moravian region is located National Park (Podyjí), 3 Protected Landscape Areas 
(Moravian Karst, Pavlovské vrchy, Bílé a Karpaty), 16 National nature monuments, 17 National nature 
reserves, 219 Nature Monuments and 91 Nature reserves. Within the European nature protection 
NATURA 2000, there are 8 Birds Directive sites and 203 Habitats Directive sites. In the studied area 3 
geoparks, 2 Biosphere reserves and 20 Natural parks are located in the studied area as well. Based 
on discussions with nature protection experts, a list of the most popular natural areas was created, 
which can be seen in Figure 2. From the results, it is clear that the least popular for nature tourism is 
the district Vyškov with 7 the most visited natural areas and the most popular are the districts Břeclav 
with 33, Znojmo with 32 and Brno-venkov with 28 the most visited natural areas. As expected, the 
most popular places are situated in the area of the Podyjí National Park, the Moravian Karst and the 
Lower Moravia Biosphere reserve, which stretches through the entire lower part of the Břeclav and 
Hodonín districts. 
 
Discussion 
Based on the results, the study area has a significant number of cultural and natural monuments and 
importance for tourism. According to Šťastná et. al. (2020), it is obvious that cultural and natural 
monuments often serve as motivation to visit a tourist destination. For this reason, it is appropriate to 
promote the destination as a whole, including accommodation and catering facilities. The goal is to 
motivate visitors to spend more days within the area, and visit the surroundings with important tourist 
attractions, which would bring an economic benefit for the municipality and local entrepreneurs. 
According to Jarolímková (2018), the availability, sharing and clarity of information have an 
irreplaceable role in the proper functioning of cooperation within the region. At present, a number of 
web portals dealing with tourism are available, but the information is often accessible only in one 
language. By implementing an information platform where information will be available in a clear form 
for all tourism participants it would be possible to achieve the development of tourism on a regional 
level.  
One of the priorities of rural development is the sustainable development of natural and cultural 
tourism. According to Mikulec and Antoušková (2011), the mutual relations between tourism and 
natural areas play an important role and it is necessary to take care of them. Sustainable development 
is important not only for the landscape but also for the tourists themselves, as shown by the Novotná 
study (2019). This study points to the significant recreational potential of natural areas due to the 
healing effects on the psyche and overall health of visitors. 
Based on the results of this study, it is possible to agree with the statement of Binka et al. (2018), 
which mentions 5 main tourist areas: Brno, Moravian Karst, Pálava and Lednice-Valtice area, 
Slovácko, Znojmo and Podyjí in the South Moravian Region. According to the results of the study, the 
most important areas for tourism are similar, except for Slovácko, where is a low number of cultural 
monuments, but the natural heritage is significant. According to nature conservation experts, some 
areas are on the verge of long-term sustainability. It would therefore be appropriate to raise awareness 
of lesser-known but often equally attractive places in the region and to spread tourists to more places 
within the region, which still has a lot to offer in terms of nature. Another possibility for tourism could be 
geoparks, which are not considered in the South Moravian Region as important tourist sites in this 
study. However, the Kubalíková study (2019) sees in them the potential for the development of natural 
tourism for the entire Czech Republic.  
However, the impact of the Covid 19 epidemic measures on tourism remains an issue. According to 
Stuchlíková and Botlíková (2021), positive and negative effects of the Covid 19 epidemic on tourism in 
the Czech Republic can be expected. The reduction of transport and the related reduction of 
emissions to the air (carbon dioxide, etc.) can be considered as a positive effect related to the 
reduction of tourism. It would be possible to perceive positively the reduction in the number of foreign 
tourists visiting well-known tourist localities and the associated reduction in overcrowding. However, 
the stagnation of tourism-related measures against the spread of Covid19 has caused a significant 
decline of business activities in tourism and contributed to job losses, reduced public budget revenues 
etc. It is not certain when tourism returns to normal, but it is assumed that tourism entrepreneurs will 
have to adjust their offer and services to the current situation.  
 
Conclusion 
Based on the results, the South Moravian Region can be considered an important area of tourism in 
the Czech Republic with significant potential for the development of culture and nature- oriented forms 
of tourism. The number of visitors to the South Moravian Region has been increasing since 2010, 
reaching the highest number of visitors in 2019, but due to restrictions in connection with the Covid 19 
epidemic decreased by half in 2020 compared to the previous year. The number of cultural 
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monuments accessible with admission is the highest within tourist popular areas (district of Břeclav, 
Znojmo and Brno-město). In terms of natural attractions, there are the most important natural areas in 
the districts of Znojmo, Břeclav and Brno-venkov. Based on the obtained data, the district of Vyškov 
and Hodonín is the least attractive from the point of view of tourism, where the lowest number of 
natural and cultural attractions is located. It would be appropriate to support the involvement of 
municipalities in the vicinity of major tourist attractions and thus support local entrepreneurs and the 
development of the region. The potential of tourism can be seen in the promotion of the region on a 
local level and abroad, focusing mainly on neighbouring countries (Germany, Slovakia, Poland and 
Austria), which are among the most important foreign visitors. However, this is conditioned by 
increasing the professional and language skills of workers in the sector of tourism. The limiting factor 
for the development of tourism in the South Moravian Region is strict restrictions that currently limit the 
entire tourism industry. The prediction of development can only be estimated but raising awareness of 
important tourist destinations through information platforms may increase the number of tourists in less 
known tourist areas in the future and thus support local entrepreneurs and regional development. 
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Souhrn  
Studie se zabývá hodnocením rozvoje kulturního a přírodního cestovního ruchu v Jihomoravském 
kraji. Na základě dostupných statistických údajů ČSÚ (Český statistický úřad), NIPOS (Národní 
informační a poradenské centrum pro kulturu), AOPK (Agentura ochrany přírody a krajiny ČR) o 
studované oblasti: návštěvnost, počet přenocování, kulturní a přírodní možnosti, byl zhodnocen 
potenciál oblasti pro cestovní ruch. Na základě výsledků studie má cestovní ruch ve zkoumaném 
území významný potenciál, díky značnému množství kulturního a přírodního dědictví. Doporučuje se 
rozvíjet povědomí veřejnosti o turistických atraktivitách v blízkosti hlavních turistických cílů 
prostřednictvím informačních platforem, aby byl umožněn příliv turistů také do okolních obcí. To by 
mohlo snížit přetížení hlavních turistických oblastí s masivním cestovním ruchem, přinést ekonomický 
profit místním podnikatelům a umožnit další rozvoj venkovských oblastí. 
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Abstract  
Obtaining renewable energy has always been a challenge for environmental government agencies and 
non-profit organizations that want to develop a much healthier planet based on the principles of 
sustainability. The evolution of technology has made it possible to obtain electricity on the basis of new 
methods that are much more environmentally friendly, managing to transform the wind&#39;s capacity 
to generate power. The main current disadvantage is the currently reduced capacity of this type of 
energy to replace traditional forms, but also those that affect the environment. The main objective of 
the study is to analyze the wind power capacity of the Dobrogea Plateau, but also the spatial 
frequency of wind turbines on the territory of the relief unit. The secondary objective of the study is to 
identify the main beneficiary areas of wind turbines with a high capacity, but also to identify the 
administrative-territorial poles receiving energy. The aim of the study is to raise awareness of the need 
to develop more sustainable energy sources and adapted to the territorial reality of the Dobrogea 
region. The study shows that wind power has a high potential for development in this region, based on 
favorable climatic conditions and infrastructure. 
 
Key words: energy, ecology, sustenavility, environment, technology 
 
Introduction 
Renewable energy is a successful bridge between a chaotic development and a more sustainable and 
environmentally friendly energy future, which gives confidence to all wind energy implementation 
projects (Teodorescu, 2020). Through the wind's ability to produce energy and the unprecedented 
development of technology, wind energy becomes a viable aid option for traditional forms of energy or 
an exclusive form of energy for private homes or agricultural centers. Proximity to important water can 
significantly increase the level of wind speed and frequency, which has decisive implications for the 
development of wind energy, such as the Dobrogea Plateau proximity to the Black Sea, where sea 
breezes and local winds contribute to renewable energy throughout the year, but in different 
intensities. The advantages of wind energy are the low maintenance costs and the low initial 
investment that the local administration or the respective private investor must develop, but they are 
space consuming, with high heights and the need for extensive terrestrial space for each wind turbine 
(Pop, 2020; Johansen, 2021). The development of public and private partnerships could be an 
advantage, as wind energy can support the small industry of urban centers or even supplement, 
through a belt of wind turbines around the city, the total energy needs for the urban community 
(Ducman, 2020). However, the most important disadvantages of the wind energy in the Dobrogea 
Plateau are the inconsistency of the wind during the year, the noise pollution and the visual pollution, 
but also the possibility of threatening certain animal species and their habitats (Teodorescu, 2020). 
Also, sustainable energy can be achieved in open field areas or even inside farms with a large 
territorial space, which produces a special ambivalence to projects, whether private or public 
(Sadorsky, 2021). The Dobrogea plateau is the most profitable area of renewable energy, through the 
capacity of very high wind installations and a special solar energy potential, which transforms the area 
into a renewable energy pole for Romania, but also an example of using these energy sources in local 
communities (Teodorescu, 2020; Guedes, 2014). Also, the direct exit to the Black Sea could allow 
human communities to solve the problem of lack of space for the creation of wind farms, by placing 
turbines on the continental shelf of the Black Sea, where space is large and the negative relief is not 
steep (Ducman, 2019). 

 
Material and methods 
The research could be carried out with the help of digital cartographic materials, offered by 
Transelectrica, the main national electricity operator for the entire territory of Romania, where each 
wind turbine is registered with the exact position and capacity it has installed, which could facilitate the 
creation of graphic materials regarding the density of wind turbines in the territory, the average 
capacity of turbines for each administrative-territorial unit, the total capacity of turbines for each 
administrative-territorial unit, but also the average of power output for each administrative-territorial 
unit. The development of the study will lead to the identification of the wind potential of the Dobrogea 
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Plateau, but will also perform an exact analysis of the already existing capacity, providing an overview 
of a positive example of the implementation of renewable energies. The analysis of the digital 
cartographic material offered by the Transelectrica company showed the energy flows from the 
transformation centers and the directions in which they are transmitted. Working tools provided by the 
Microsoft Excel bundle, more precisely Microsoft Excel, were used to create the graphics, while the 
working tools of the inkScape 0.91 software were used to create the location mapping material. 
 

 
Fig. 1: Localization map of Dobrogea Plateau (at regional and national level) 

 
Results and Discussions 

 
Fig. 2: Total capacity of wind turbines at administrative-territorial level (MW) 
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Fig. 3: Average capacity of wind turbines at administrative-territorial level (MW) 

 
Tulcea County has a total wind turbine capacity of 4665.2 MW, dominating at the regional level, 
Constanța County representing only 53% of the total capacity of Tulcea County. The advantage of 
Tulcea County is the fact that wind turbines of over 3600 MW are identified, such as the Babadag wind 
turbine system, which amounts to 79.2% of the total wind energy in Tulcea County. (Figure 2) 
Tulcea County benefits from an average capacity of 202.83 MW, due to the wind systems from 
Babadag, that increase considerably the average of wind turbines capacity, without that wind center 
the average being 43.92 MW. Constanța County has an average capacity of 63.42 MW, being at the 
value of only 31.2% of the average capacity of Tulcea County. (Figure 3) 

 
Fig. 4: Frequency in the territory of wind turbines (km2) 

 
Constanța County has a frequency in the territory of a wind turbine for 172.4 square kilometers, 
through a total number of 41 wind turbines, while Tulcea County has 23 wind turbines, each with an 
average area of influence of 219.6 square kilometers. Tulcea County benefits from an area of 2000 
square kilometers smaller than Constanța County, but a much higher concentration of wind turbines in 
the territory. (Figure 4) 
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Babadag represents the dominant wind center of the Dobrogea Plateau in Tulcea County, with a 
capacity of approximately 3700 MW, which is mainly fed by winds from the southern, south-eastern 
and northern directions. The least influence in obtaining the wind energy has the winds from the east 
and the west direction, so that the wind turbines must be positioned in accordance with the averages 
of the wind speeds from the dominant cardinal directions. (Figure 5) 

 
Fig. 5: Average wind intensity in the main cardinal directions for Babadag, Tulcea County, 1965 – 2003 

(m / s) 

 
Fig. 6: Average wind intensity in the main cardinal directions for Medgidia, Constanța County, 1965 – 

2003 (m / s) 
 

The Medgidia area is the center of wind energy of the Dobrogea Plateau in Constanța County, with a 
high concentration of wind turbines in the territory, but with small wind capacities, being fed mainly by 
winds from the northern, northeastern and western directions. The least influence on the wind turbines 
has the winds from the south-west, south-east and east direction, these being necessary to be 
arranged in accordance with the maximum wind potential, on the dominant cardinal directions. (Figure 
6) 
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Conclussions 
The wind energy from the Dobrogea Plateau is in a continuous development, this being the incipient 
phase that offers positive perspectives for the energetic future of the studied area, but with territorial 
differentiations. From an objective point of view, Constanța County has a much more visible balance 
between wind turbines, with values between 0.001 and 600 MW, while Tulcea County is dominated by 
wind capacity of wind systems near Babadag, representing 79.2% of total capacity wind system at 
administrative-territorial level, thus illustrating large imbalances between the capacities of wind 
turbines, taking place between 1.6 and 3699 MW. The study reveals that the studied area has a 
special wind potential, but must be achieved in accordance with the climatic conditions at the level of 
secondary regions, as the wind direction is dynamic and the environments can provide an overview of 
how wind turbines should be arranged territorially. Through the territorial balance of wind turbines, the 
research highlights the fact that Tulcea County is much more balanced, while Constanța County 
benefits from several cores, such as the areas around energy transformers, namely Medgidia Sud, 
Tariverde or Rahman, composed from several low capacity wind turbines, up to 50 MW. 
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Souhrn 
Získání obnovitelné energie bylo vždy výzvou pro vládní ekologické agentury a neziskové organizace, 
které chtějí vyvinout mnohem zdravější planetu založenou na principech udržitelnosti. Vývoj 
technologie umožnil získávat elektřinu na základě nových metod, které jsou mnohem šetrnější k 
životnímu prostředí a umožňují transformovat kapacitu větru na výrobu energie. Hlavní současnou 
nevýhodou je aktuálně snížená kapacita tohoto typu energie nahradit tradiční formy, ale také ty, které 
ovlivňují životní prostředí. Hlavním cílem studie je analyzovat kapacitu větrné energie na plošině 
Dobrogea, ale také prostorovou frekvenci větrných turbín na území odlehčovací jednotky. 
Sekundárním cílem studie je identifikovat hlavní oblasti využívající větrné turbíny s vysokou kapacitou, 
ale také identifikovat administrativně-teritoriální póly přijímající energii. Cílem studie je zvýšit povědomí 
o potřebě vyvinout udržitelnější zdroje energie a přizpůsobit se teritoriální realitě regionu Dobrogea. 
Studie ukazuje, že větrná energie má v tomto regionu vysoký potenciál rozvoje, založený na 
příznivých klimatických podmínkách a infrastruktuře. 
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Abstract  
Within the project on monitoring of landscape changes in large-scale protected areas in Czechia we 
also monitor anthropogenic structures – roads, built-up and recreational areas. In this article we 
focused on anthropogenic structures in the five protected areas, which are protected and also highly 
visited by tourists especially for rock formations, particularly sandstone. Based on this similarity we 
would like to evaluate and compare the anthropogenic pressure in these areas. We used 500x500 m 
grid to visualize and analyse all the results, which contain relative distribution of anthropogenic 
structures and their standardization resulting in indices refer to anthropogenic pressure. In addition, 1) 
we performed cluster analysis to find out different types of anthropogenic influence present within the 
study areas and 2) indices of anthropogenic pressure were analysed with habitat suitability for key 
species of the protected areas, 3) finally, we compared selected protected landscape area according 
to results and indices within the areas.  
České Švýcarsko as National Park (NP) is at the lowest level of anthropogenic influence by permanent 
structures, however Broumovsko, Český ráj and Labské pískovce are facing significantly higher 
anthropogenic pressure influencing suitable habitats as well. 
 
Key words: Anthropogenic influence, Land cover change, Habitat suitability  
 
Introduction  
Recently, land cover changes have been driven by human activities throughout the Europe and the 
changes with increasing human impact affect mountainous and protected areas as well 
(Schneeberger et al. 2007, Feranec et al. 2010). Therefore, we focused on anthropogenic structures in 
the five similar protected areas in Czechia. We chose four protected landscape areas (PLA) 
Broumovsko, Český ráj, Kokořínsko – Máchův kraj and Labské pískovce and one National Park (NP) 
České Švýcarsko. Rock formations, sandstone especially, are features common for these protected 
and also attractive areas, and are therefore highly visited by tourists. Based on these similar 
conditions, we would like 1, to compare and analyse the development of anthropogenic structures in 
the study areas using indices showing level of anthropogenic influence and; 2, to cluster area into 
similar typological classes based on anthropogenic influence and; 3, to 
confront anthropogenic influence with habitat suitability of the key species in the protected areas.  
 
Material and methods  
We used data including built-up and recreational areas, roads, streets and paved roads, 
which was manually prepared for two temporal horizons from topographic maps and aerial imageries 
in ArcGIS 10 software (ESRI). Polygon features larger than 0.2 ha were mapped. In this study, we 
used 500x500 m grid to visualize our data and analysis.   
Anthropogenic pressure  
First, we computed relative distribution (% of grid, m per m2 in grid) of anthropogenic features and 
standardized values to 0-1 range (using min-max normalization, Fig. 1) to show how it differs across 
the study areas. Similar standardization was performed with Euclidean distances from 
the anthropogenic features using average values for each grid to capture influence on the whole study 
area. In the next step, these standardized values together represent “indices” of the anthropogenic 
pressure. Then, these indices were used to set average values among the study areas and in time 
comparison of 1960s and nowadays. In this case, we weighted built-up areas and distances from them 
by value of 3 (as the most significant anthropogenic structure); roads, streets and recreational areas 
and distances from them by value of 2, and paved roads and distances from them were weighted by 
value of 1 (as also significant feature for heterogeneity of the landscape). Finally, we calculated 
weighted mean for each grid.  
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Fig. 1: Min-max normalization 

 
Moreover, we performed another method for anthropogenic pressure dealing with rock formation as 
well. We counted distance from so-called fragmentation geometry (built-up and recreation areas, 
roads) and this is weighted by vertical heterogeneity as the site-specific feature. Index is given by: 
(1+A) * B / 1000, where “A” is Euclidean distance, “B” vertical heterogeneity and value of 1000 
reduces numbers. Index enlarges influence of anthropogenic structures in flat terrain and decreases it 
in rugged one. 
 
Cluster analysis  
We used standardized values for the cluster analysis to find out how landscapes differ in terms of 
various anthropogenic pressure. All indices were used to set clusters. We performed analysis in SPSS 
(IBM) using k-means clustering method with number of clusters from 2 to 6.  
 
Anthropogenic pressure versus habitat suitability  
We divided weighted index of anthropogenic influence into three same numerous groups and the 
same procedure was made with the standardized value of the average habitat suitability for 
seven selected species (Bubo bubo, Canis lupus, Glis glis, Falco peregrinus, Lacerta viridis, Lynx lynx, 
Salamandra salamandra), whose realised niche is located in chosen protected areas. Habitat 
suitability was obtained from MaxEnt software (Philips et al. 2006) for species distribution 
modelling. We used this software to perform analyses based on recorded occurrences of the selected 
species and environmental variables describing the habitat of the species. To sum up, we visualized a 
relationship between habitat suitability and anthropogenic pressure to identify valuable and 
problematic locations regarding nature protection and anthropogenic pressure.  
  
Results 
Anthropogenic pressure  
We can see an increase of the index between the temporal horizons (Fig. 2 - left), especially 
in Český ráj and Kokořínsko - Máchův kraj the increase is enormous. The change 
in Labské Pískovce and Broumovsko is smaller, the vast areas of these protected areas are 
without significant change (Tab. 1). Nowadays, lower values of index of distances from fragmentation 
geometry are in rocky areas (Fig. 2 – right).  
 
Tab. 1: Changes of the indices between two temporal horizons of 1960s and 2010s in the study areas   

Index 2010s Index 1960s Index DIFF 
Broumovsko 0.4700 0.4677 0.0023 
České Švýcarsko 0.3979 0.3764 0.0215 
Český ráj 0.4963 0.4502 0.0461 
Kokořínsko - Máchův kraj 0.4418 0.4077 0.0341 
Labské pískovce 0.4661 0.4530 0.0131 
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Fig. 2: Change of the indices between two temporal horizons of 1960s and 2010s (left) and index 
based on distances of fragmentation geometry (right). 

 
 
Cluster analysis  
Finally, six clusters were visualized. It shows different types of anthropogenic pressure across the 
protected areas. Countryside landscapes containing human activities are located close to settlement 
and have high density of the paved roads. Infrastructural landscapes are delimited along the roads and 
create transport corridors. Non-anthropogenic landscapes are the farthest from the anthropogenic 
structures with the highest density of paved roads. Peri-urban landscapes are situated in the vicinity 
of all anthropogenic features except paved roads. Recreational landscapes contain fragments of the 
landscape with recreational areas. Built-up landscapes are located within the grids with the highest 
share of built-up areas.  
Similar to results of anthropogenic indices, České Švýcarsko is the most-natural in terms of clusters. 
On the other hand, Broumovsko, Český ráj and Labské pískovce in their own ways are affected by 
anthropogenic activities more than National park. Broumovsko and Český ráj are cultural landscapes 
with the highest share of built-up areas, Labské pískovce is more heterogeneous – from built up areas 
to relatively large non-anthropogenic areas. Settlements in Kokořínsko-Máchův kraj are significantly 
smaller than in abovementioned three areas, also non-anthropogenic areas are the second largest 
after České Švýcarsko (Fig. 3 and Tab. 2).   
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Fig. 3: Clusters within the study areas 

 
Tab. 2: Share of clusters in each study area.   

Countryside 
landscape 
(%) 

Infrastructural 
landscape 
(%) 

Non-
anthropogenic 
landscape (%) 

Peri-urban 
landscape 
(%) 

Recreational 
landscape 
(%) 

Built-up 
landscape 
(%) 

Broumovsko 56.9 17.5 13.8 5.2 0.2 6.5 
České 
Švýcarsko 

29.9 11.1 56.7 1.9 0.0 0.4 

Český ráj 61.7 28.8 1.1 2.4 0.4 5.6 
Kokořínsko - 
Máchův kraj 

49.1 17.9 26.9 3.8 0.1 2.2 

Labské 
pískovce 

52.3 21.7 19.0 1.4 0.1 5.5 

 
Anthropogenic pressure versus habitat suitability  
Figure 4 shows a relationship between anthropogenic pressure visualized as anthropogenic index of 
current state and habitat suitability for selected species. We can see suitable areas in the parts of 
landscape with rocky formations, on the other hand, it is often surrounded by areas with higher 
anthropogenic pressure. In addition, there are relatively large locations with lower pressure and 
lower suitability covered by forest and agricultural land. Not surprisingly, in the protected areas with 
higher anthropogenic pressure we can see more problematic locations with higher suitability and 
pressure as well (e.g. Český ráj). On the other hand, České Švýcarsko seems well preserved as 
National park.  
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Fig. 4: Combinations of anthropogenic pressures and habitat suitability in the study areas 

  
Discussion  
Based on data describing anthropogenic structures, we evaluated and compared five protected areas 
with similar object of protection; rock formation made from sandstone. Results show different 
anthropogenic pressure and problems stemming for each area: 
Broumovsko with majority of countryside landscapes and higher anthropogenic index since the 1960s 
has valuable parts as well, however they are surrounded by locations with higher anthropogenic 
pressure. 
České Švýcarsko as a National park is less affected and is suitable for selected species, however 
possible threats are its surroundings, therefore implication for management is to pay attention to this 
part of the protected area. 
Český ráj is the most affected area, due to its small size and vicinity of the anthropogenic structures 
there are merely small patches of suitable and natural locations far from anthropogenic structures. 
Kokořínsko – Máchův kraj with lower anthropogenic pressure has many different types of detected 
landscapes – countryside, built-up and non-anthropogenic as well. Despite relatively small 
anthropogenic pressure, valuable parts are fragmented by traffic infrastructure. 
Labské Pískovce is also area with various anthropogenic pressure – from built up areas to relatively 
pristine locations, however often without areas of higher suitability for selected species. 
 
Conclusion 
In this article, we used a comparable method to set anthropogenic pressure in protected areas. 
Despite the similarities, this enables to find differences, which can be used in the management of 
protected areas. Moreover, we combined our anthropogenic index and habitat suitability models. This 
shows valuable places and places deserving conservation concern. However, we do not have more 
detailed data on visitor´s intensities, thus it could be a next step to evaluate anthropogenic pressure 
more precisely.  
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Souhrn 
V příspěvku jsme se na základě pořízených dat z projektu Monitoring krajiny zaměřili na hodnocení 
antropogenního tlaku v chráněných územích, která mají společnou přítomnost skalních formací, 
především pískovcových. Pomocí dílčích indexů, které jsme vypočítali na základě pořízených dat o 
pevných antropogenních strukturách v krajině (cesty, silnice, rekreace, ulice, zástavba), jsme pro 
každý čtverec sítě 500x500 m překrývající všechna území stanovili souhrnnou hodnotu indexu jako 
vážený průměr. Index byl využit pro výpočet rozdílu tlaku mezi 60. léty 20. století a současností, 
vstupní normalizovaná data současně posloužila jako vstupní proměnné pro shlukovou analýzu, 
kterou jsme dále vizualizovali, přičemž taková mapa nese informaci o typu tlaku, který se v daném 
čtverci odehrává. Nakonec jsme antropogenní index konfrontovali s habitatovou vhodností pro vybrané 
druhy charakteristické pro vybrané oblasti a stanovili tak cenná a problematická místa z hlediska 
ochrany přírody a antropogenního tlaku. Z výsledků vyplývá, že Národní park české Švýcarsko je 
nejméně ovlivněn lidskou činností, dále pak zejména Broumovsko, Český ráj a Labské pískovce jsou 
ovlivněny více. Mezi identifikované problémy patří zvýšený antropogenní tlak na okrajích cenných 
(=habitatem i nízkou mírou antropogenního tlaku vhodných) území. 
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Abstract 
Many attractive areas with an increased nature-protection regime are located in the borderlands, 
where the institutions from (at least) two administrative systems co-operate in balancing tourism 
development and environmental protection. They sometimes have the (institutionalised) form of the 
cross-border public services (CPS). 
The paper observes the CPS application mainly in Czech-German and Czech-Austrian borderland and 
identifies them almost exclusively in cross-border national parks. The paper concludes that CPS, also 
in the tourism cross-border areas with increased nature-protection have a potential to be applied also 
in Czech-Polish and Czech-Slovak border. 
 
Key words: Cross-border public services, tourism, nature protection, cross-border co-operation, 
destination management, national parks   
 
Introduction 
Many natural tourism attractivities can be found in the borderland areas, and sometimes on both sides 
of the border. This is for example the case of Czech mountains, which are an attractive destination for 
the tourists from neighbouring countries – especially we can mention those from Poland (Dołzbłasz 
2015,  Vaishar 2008). An extensive cross-border tourism was an important co-operation point for 
cross-border co-operation (CBC) stakeholders, as it contributed to the deepening of cross-border 
integration in the Czech borderland (Böhm and Šmída 2019, Dołzbłasz and Raczyk 2010, Dołzbłasz 
2017). The increased cross-border flows of tourists, visiting natural attractivities, also asked for 
balancing tourism development and environmental protection.   
Given the cross-border nature of many tourism attractivities in Czech borderlands, balancing tourism 
development and environmental protection must have been done in the bi- or trilateral CBC. Since and 
as a reaction to World War II, approaches aimed at promoting cooperation between actors across 
existing national borders in Europe have been receiving particular attention in both science and 
practice (Beck 2019). CBC realised by public actors at subnational level, and the implied change in 
function from a closed filter to an open border of meeting and opportunity, was from a very preliminary 
stage understood as a micro-foreign policy/paradiplomacy (Duchacek 1984, 1990), deliberately 
differentiated from other forms of cooperation that had been intensified at the nation-state level after 
the World War II across Europe (Beck 2019). The earliest beginnings of such cooperation between 
directly adjoining regions of neighbouring states date back to the 1950s. German-Dutch Euroregio or 
Regio Basiliensis, the tri-border region between Germany, France, and Switzerland, can be mentioned 
here (Beck 2019). 
In the central state level, the CBC has been officially recognized and supported as of the 1970s, as 
inter-governmental agreements and mixed government commissions were established. In the second 
half of the 1980s the European Communities took up the issue of CBC and embarked on promoting 
structural policy through a programmatic approach (Beck 2019). European funding policy has 
contributed to an enduring upgrading and differentiation of cross-border policies. Border regions 
residents have been encouraged to exploit the free movement and actively engage in creating cross-
border living spaces, where daily life activities such as residence, work, education, shopping and other 
leisure activities span borders (Klatt 2020). The EU eastern enlargements offered this possibility also 
for the citizens of border regions from the new Member States. 
As a result, the national borders lost part of their barrier functions (Kolossov 2015). This allowed for 
approaches furthering debordering by introducing cross-border planning. The presence of ever-
persisting border barriers calls for the implementation of cross-border planning strategies to strengthen 
potential synergies, mobilising territorial capital potentials and reducing persistent border obstacles 
(Braunerhielm, Alfredsson Olsson & Medeiros 2019). Planners from neighbouring countries work 
together to find responses to shared problems, but they do so outside their established (national) legal 
and institutional frameworks (Dühr & Belof 2020). In comparison to the planning processes relevant 
just for one administrative system, cross-border planning outcomes are often of a non-binding nature 
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(Faludi 2018, Healey, 2007; Dühr et al., 2010), despite they can lead towards establishing a 
functioning joint (cross-border) public service (ESPON 2018).   
Cross-border public services (CPS) are provided or made available jointly by public authorities on both 
sides of a border for an undefined time and with a target group across the border. CPS address joint 
problems or development potentials of border regions in a clearly defined cross-border territory, they 
can be implemented in a wide variety of policy fields (ESPON 2018). They are considered to be one of 
the possible tools to eliminate the periphery position of border regions (Böhm, Kurowska-Pysz 2019; 
Drápela, Bašta 2018; Drápela, Kárníková 2018). 
The goal of this paper is to identify whether the CPS are applied in managing the (cross-border) 
tourism in protected areas in the EU generally. In the case of positive answer, we analyse in which 
borderlands the CPS are applied in managing cross-border tourism in protected areas. Then we focus 
on identification of the CPS application in Czechia. 
 
Material and methods 
The desk-research based on content analysis (Krippendorff 2004) is the primary method used to 
analyse the CPS use in managing cross-border tourism in protected areas in border regions. We 
primarily work the outcomes of the targeted CPS analysis conducted by the ESPON programme 
(2018). This analysis aimed to improve delivery practices of CPS in European border-regions and to 
increase awareness about the added value of their provision. The project produced a first 
comprehensive overview of CPS across Europe, which allowed to explore territorial patterns of CPS 
provision and to highlight the main features of good practice examples.  
One of the outcomes of the project was a comprehensive database of 579 existing CPS, which were 
identified by the authors of the study. Those 579 CPS were divided into eight principal categories. To 
the more detail we paid an attention to the CPS, which were targeting environmental protection, cross-
border planning and tourism management. Then we decided about the key words, which were applied 
to identify whether the CPS can be considered as a service balancing tourism development and 
environmental protection. The key words we used were: park, mountains or the idiographic name of 
the mountain, eventually in a connection with a word tourism. 
 
Results 
The majority of 579 cross-border public services identified by ESPON’s study on CPS (2018) are 
established along the borders of the Benelux countries, France, Germany (and Switzerland) - 42% of 
all identified CPS - and the Nordic countries (ESPON 2018). A high density of CPS can also be 
observed along the German-Czech and (partially) German-Austrian borders, and along the German-
Danish border. Other borders show only very few CPS (for instance, Slovak borders or the border 
between Portugal and Spain). For some borders no or only one or two CPS have been identified (for 
example, Latvia-Lithuania, Hungary-Romania, Bulgaria-Romania and Bulgaria-Greece). It appears that 
CPS are mainly present along borders that either have a long tradition of CBC in areas with high 
population densities or rural areas (Western Europe), i.e. high demand or specific needs for services 
of any kind, or in contrary in Northern Europe, in areas with extremely low population densities and 
long distances between towns and villages, i.e. in areas with difficulties and high pressures for 
maintaining public services – the Nordic EU Members co-operate also with Norway and Russia 
(ESPON 2018). 
A further aggregation of this distribution reveals further similarities with a picture of cross-border 
integration based on the obstacles to the CBC: almost two thirds (64%) of all identified CPS are 
located along borders between old EU Member States, almost 11% of all CPS along borders between 
old and new EU Member States (cf. 9% of all cross-border obstacles in the same geographical 
context), nearly 8% between new EU Member States and 17% between EU and non-EU countries.  
Almost 60% of all identified CPS deal with (i) environment protection, (ii) civil protection and disaster 
management or (iii) transport.  The next most important policy fields of CPS are healthcare, education 
and spatial planning. 
The detailed analysis of the list of all CPS, identified in Europe, revealed that 39 out of all identified 
579 – which means cca 7% - CPS focus on managing tourism in areas with an increased environment 
protection; in most cases those CPS focus on mountains and regions around rivers and lakes.  
 
Six of those CPS involve a partner from Czechia: 
 

 Transboundary Biosphere Reserve Krkonoše / Karkonosze 
 Thayatal/Podyjí National Park 
 Transboundary wilderness area Bavarian Forest National Park/Šumava National Park 
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 Transboundary Parks Saxon-Bohemian Switzerland 
 Tourism marketing of Saxon-Bohemian Switzerland 
 Geopark Bayern-Böhmen 

 
Tab. 1: CPS: Overview and frequency  
Theme/Field of intervention Frequency Share (%) 
Environmental protection 119 20,6 
Civil protection and disaster management 118 20,4 
Transport 105 18,1 
Healthcare and social inclusion 64 11,1 
Education a training 57 9,8 
Spatial planning, tourism and culture 55 9,5 
Labour market and employment 29 5 
Citizenship, justice and public security 27 4,7 
Communication, broadband and information society 5 0,9 
Source: ESPON 2018 
 
There were 45 CPS with the Czech participation identified by an ESPON team 2018). Except for the 
above-mentioned 6 CPS targeting the tourism in nature-protected areas, 19 of them were focusing on 
cross-border transport, 6 of them were focusing on the issues with civil protection and risk 
management, 5 in the cross-border healthcare, 2 in the field of environmental protection (without 
tourism element), 3 in the labour-market, 3 target an area of citizenship and justice and 1 in the 
education. Two thirds of all CPS with Czech participation is with German partners. 
 
Discussion 
With one Czech-Polish exception of Karkonoše/Karkonosze, the other 5 CPS targeting tourism in 
nature-protected areas were concluded between Czech and German/Austrian partners. Despite that 
there are attractive nature-proteczed areas in the Czech-Polish (Orlické hory/Góry 
Orlickie/Bystrzyckie/Jeseníky/Beskydy/Beskidy) as well as in Czech-Slovak 
(Beskydy/Javorníky/Bílé/Biele Karpaty), massively attended by tourists from the both sides of the 
border, there were no CPS identified there. 
This shows that the higher the level of nature protection is, the higher is the chance to establish a 
permanent CPS – all four Czech national parks are partners in a CPS, because they are located at the 
border and have their natural counterpart on the other (German, Polish and Austrian) side of the 
border. With an exception of the Bavarian-Czech Geopart, there is no other CPS focused on managing 
tourism in other touristically attractive cross-border territories.  
We should also repeat that just 15 out of all 45 identified CPS with Czech participation are those with 
Polish, Slovak and Austrian partners. The Czech-German border dyad is the longest one Czechia has 
with 818 km, but the Cech-Polish one is only 23 km shorter. The Czech-Austrian border with 460 km 
and the Czech-Slovak with 251 km are substantially shorter. The partial explanation of the revealed 
asymmetry could be partially caused by the fact of the highest level of environmental protection in 
natural parks, yet it is not the only reason. The identified asymmetry thus calls for further research. 
 
Conclusion 
This paper revealed that CPS are indeed applied in managing the (cross-border) tourism in protected 
areas in Czechia. We observed 4 CPS in Czech-German,1 in Czech-Austrian and Czech-Polish 
border context. The common denominator for 5 out of all 6 CPS is the fact that they are applied in the 
areas with the highest level of environmental protection – in national parks. The dominance of Czech-
German CPS in the studied field is not primarily motivated by any sort of “special” mutual Czech-
German relations, but by the geographical character of mutual borderlines, created by the mountains, 
of which have the highest level of environment protection. 
However, the high number of all (not only those seeking to manage tourism in cross-border nature-
protected areas) Czech-German CPS contrasts with the low CPS incidence in the other three studied 
border dyads. This can partly be attributed to the “western bias” of the authors of the study (ESPON 
2018), but also to the lower environmental sensitivity of Czech, Polish and Slovak CBC actors. 
However, the CPS – also with a combination of the nature protection and tourism – could be a 
promising field of research, which would help to get closer the worlds of (cross)border, tourism and 
environmental protection scholars as well as practitioners. 
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Souhrn 
Příspěvek reaguje na skutečnost, že se v českém pohraničí nachází mnoho atraktivních oblastí se 
zvýšeným režimem ochrany přírody, kam přijíždí vysoký počet turistů z obou stran hranice. To 
představuje značnou výzvu pro instituce, kdy (přinejmenším) dva správní systémy spolupracují při 
koordinaci rozvoje cestovního ruchu a ochrany životního prostředí a které vedou vzájemnou 
přeshraniční spolupráci. Někdy tuto spolupráci institucionalizují a přistupují k poskytování přeshraniční 
veřejné služby (PVS). 
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PVS poskytují společně veřejné orgány na obou stranách hranice na dobu neurčitou a s cílovou 
skupinou v obou dotčených zemích. PVS se zabývají společnými problémy nebo rozvojovými 
potenciály příhraničních regionů na jasně vymezeném přeshraničním území, mohou být prováděny v 
široké oblast politik.  
V této práci jsme analyzovali studii programu ESPON o aplikaci PVS v EU a zaměřili se na možnosti 
aplikace PVS při při koordinaci rozvoje cestovního ruchu a ochrany životního prostředí v příhraničních 
regionech. 
Obecně jsme pozorovali aplikaci PVS hlavně ve "staré" EU. Ty pro při koordinaci rozvoje cestovního 
ruchu a ochrany životního prostředí v příhraničních regionech tvořícca 7 % všech PVS. Identifikovali 
jsme 4 PVS ve studované tematické oblasti v česko-německém, 1 v česko-rakouském a česko-
polském hraničním kontextu. Společným jmenovatelem je skutečnost, že jsou uplatňovány v oblastech 
s nejvyšší úrovní ochrany životního prostředí – v národních parcích. Tato dominance česko-
německých PVS ve studované oblasti kontrastuje s nízkým výskytem PVS na ostatních hranicích, což 
možná lze do určité míry připsat nižšímu zaměření českých, polských a slovenských aktérů 
přeshraniční spolupráce na problematiku na životního prostředí. 
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Abstract   
The creating a tourism cluster in the arctic zone of the Russia is related with the problems of 
sustainable development in the changing environment. Bulun is one of the northernmost region with a 
huge natural and geographical potential, unique cultural and historical heritage, allowing to implement 
all types of tourism: cultural, scientific, event, ecological, cruise, gastronomic, recreational, extreme. It 
is located in the Arctic Circle, and provides a strategically important transport hub with access to the 
northern sea route. Bulun is one of the few corners of the Earth, where the natural landscape are the 
habitat and traditional life of indigenous peoples of the North. But the exceptional tourism potential 
must be exploited taking into account the features specific for all Arctic territories: harsh climate, 
vulnerability of the northern nature, destruction of landscapes in the permafrost zone in the face of 
climate change, lack of tourist infrastructure, small number of local population, need to preserve their 
lifestyle, the biological and cultural diversity of the Arctic. The comparative study of perspectives and 
problems of development of tourism in the Arctic countries reveal the possibilities and main directions 
for sustainable tourism in the whole Arctic, and in particular, in the Bulun region of Yakutia.  
 
Key words: Arctic, tourism cluster, sustainability, cultural and biological diversity 
 
Introduction  
In recent years, the development of tourism in the northern territories has introduced the academic 
concepts of northern tourism and Arctic tourism. Russian researcher Yuri Lukin suggests 
distinguishing between northern tourism and Arctic tourism. Northern tourism is understood more 
broadly in terms of tourist resources, geographical range and tourist products offered. For example, 
within Russia, in addition to the Russian Arctic, northern tourism also uses the tourist resources of the 
European North, Siberia, the Russian Far East, which qualify as areas of the Russian High North and 
equivalent areas, accounting for 70% of the entire territory of Russia (Lukin,2016). 
Arctic tourism is becoming a part of northern tourism. Arctic tourism covers the Arctic zone of the 
Russian Federation, including the land areas of the Russian Arctic and waters of the northern seas of 
the Arctic Ocean. Cruise and excursion routes in the northern seas, to the islands of the Arctic Ocean 
are considered as Arctic tourism. As for land routes, Yuri Lukin proposes to localize them by the type 
of territorial tourism. Thus, there is an urgent need for a clear legitimate and academic-practical 
definition of the research object, which implies the clarification of such concepts as the Arctic, the 
Arctic zone of the Russian Federation (AZRF), the Russian Arctic, the High North, the Russian North. 
The need for clearer definitions of these concepts is important not only in the academic sphere, but 
also in politics, economics, state and municipal administration, law, and tourism management. Thus, 
the relevance of differentiating the concepts of "Arctic tourism" and "northern tourism” is justified by 
the needs of science, everyday activities, and geopolitics. 
Yury Lukin notes the Arctic tourism, as scientific-practical definitions, has the specific features: 
1)  the traditional image of the Arctic, as “Terra Incognita” (Latin "unknown land"), which always 
attracts, beckons, fascinates some people, travelers, tourists;  
2) uniqueness and peculiarities of tourist-natural, cultural and historical potential of the circumpolar 
space, the richness of the cultural and natural heritage, including UNESCO, the presence of a large 
number of specially protected natural territories (spnt) and the waters of the northern seas; 
3)  the emergence and active promotion in marketing, branding, tourism, public opinion 
in such a strong and attractive brand as "Arctic tourism, its development as a sector of the economy, 
income-generating activities; 
4) the international significance of the Arctic type of tourism, requiring cooperation and partnership 
resources for his organization, security and coordination in harsh, often in extreme conditions of the 
Arctic region; 
5) the satisfaction of spiritual and other needs, motivation, psychology of the person looking to drive, 
strong impressions, desire for a special reason, radically different from the usual visits to Sochi, 
Crimea or in Cyprus. 
To a certain extent, Arctic tourism is always extreme and is a psychologic test of human behaviours in 
various situations; it contributes to a positive characteristic of a person practicing it. “All this taken 
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together allows us to conditionally distinguish Arctic tourism from other types of tourism, as a unique 
tourist product that is in demand among consumers. This demand is mainly limited only by the client's 
paying capacity and difficult access to certain artifacts and natural beauties in the Arctic” [Op.cit., 32]. 
To determine the boundaries of the AZRF on the territory of Yakutia, we are guided by the following 
regulatory documents: 

1. Decree of the President of the Russian Federation No. 296 of 2 May 2 2014 determined the 
land areas of the Arctic zone of Russia: Murmansk Oblast; Nenets, Chukotka, and Yamalo-Nenets 
Autonomous Okrugs; Vorkuta Town (Komi Republic); Allaikhovsky, Anabarsky, Bulunsky, 
Nizhnekolymsky, and Ust-Yansky districts (Sakha Republic); Norilsk City; Taymyrsky Dolgano-
Nenetsky and Turukhansky districts (Krasnoyarsk Krai); Arkhangelsk City, Novodvinsk Town, 
Severodvinsk City, Mezensky, Onezhsky, and Primorsky districts, Novaya Zemlya (Arkhangelsk 
Oblast); lands and islands located in the Arctic Ocean. 

2. Decree of the President of the Russian Federation No. 220 of 13 May 2019, added 8 
districts of Yakutia in the Arctic zone of Russia: Abyisky, Verkhnekolymsky, Verkhoyansky, Zhigansky, 
Momsky, Olenyoksky, Srednekolymsky, Eveno-Bytantaysky (the result of long and persistent 
negotiations with the Federal Government). 

3. According to the document "Foundations of the Russian Federation’s State Policy in the 
Arctic Until 2020 and Beyond", the distinctive features of the Arctic zone are as follows: extreme 
natural and climatic conditions, scattered development around settlements, low population density, 
remoteness from the main industrial centers, high dependence on supplies from other regions of the 
country, and low stability of ecological systems. 
The area of all 13 Arctic districts of the republic makes 1,620,500 square kilometers. These are some 
of the most remote and inaccessible regions in the world; moreover, five coastal districts of Yakutia 
are border-control areas. To determine potential development areas of Arctic tourism, it is necessary 
to take into account the institutional and legal conditions under which the indigenous peoples of the 
North live: 

1. The “List of indigenous numerically small peoples of the North, Siberia and the Far East of 
the Russian Federation" includes the following ethnic groups inhabiting the Sakha Republic (Yakutia): 
Yukaghirs (80% of the total Yukaghir population in Russia), Evens (69%), Evenks (54.7%), Dolgans 
(24.2%), and Chukchi (4.2%). A great majority of them lives in rural areas: 87.7% of Dolgans, 76.9% 
of Evenks, 72.6% of Chukchi, 69.4% of Evens, and 61.2% of Yukaghirs. 

2. In accordance with the law “On the list of indigenous numerically small peoples of the North 
and places of their traditional residence and traditional economic activities in the Sakha Republic of 
(Yakutia)”, the indigenous peoples include the residents of Russkoye Ustye and Pokhodsk 
settlements in Allaikhovsky and Nizhnekolymsky Districts. In addition, 21 out of 35 administrative 
districts have been indicated: 13 Arctic districts + 8 (Aldansky, Kobyaysky, Mirninsky, Neryungrinsky, 
Oymyakonsky, Olyokminsky, Tomponsky, and Ust-Maysky). 

3. There is a formalized “List of places of traditional residence and traditional economic 
activities of indigenous peoples in the Sakha Republic (Yakutia)". A vast majority of them are located 
in the Arctic zone of the Russian Federation (49 out of 70 settlements). 
When planning promising areas for the Arctic tourism development, it is necessary to take into account 
the poorly developed transport and communication infrastructure in all 13 Arctic districts in Yakutia, 
where many settlements are legally included in the list of inaccessible and remote areas of the 
republic. The population lives in isolated and scattered rural settlements, hundreds of kilometers apart. 

 
Material and Methods 
The Concept of Tourism Development in the Arctic and Northern Areas of the Sakha Republic 
(Yakutia) Until 2025 considers all 13 Arctic districts of the Sakha Republic (Yakutia), as well as 
Oymyakonsky District, as areas for the development of Arctic tourism due to their significant 
accumulated potentials in the development of northern tours (The Pole of Cold Festival). The 
promising types of Arctic tourism include expedition tourism, ethnographic tourism, event tourism, 
ecotourism, historical and educational tourism, hunting and fishing tourism, bird watching tours, active 
and water-based tourism. 
As a paradigm and methodology of our article, we have chosen the interdisciplinary discourse of 
“northernness” as a unifying concept of the geocultural image of cold lands. As the most innovative 
and constructive methodological basis, we also used the methodology of geoculture of Dmitry 
Zamyatin (2014) and the concept of nordicity in the works by Canadian geographer Louis-Edmond 
Hamelin and his followers. 
The geocultural image of the territory based on its main element – cold – is developed in the ideas of 
creating a comfortable living environment that promotes friendly living inside the experience of cold as 



65 
 

a space of unique life and cultural experience, an innovative resource and the reason for being 
creative not only as a strategy for adapting to cold, but also for producing new knowledge, new 
experiences in the context of the experience economy. 
In the world intellectual tradition, the concept of "northernness" was developed in the second half of 
the 20th century by Canadian scholars (Louis-Edmond Hamelin and his school) as a unique 
experience of human civilization, as a factor that forms and determines the identity of peoples living in 
cold lands of the northern territories. According to Hamelin, "nordicity" as a continuum based on a 
number of natural and human factors, “the state, degree, awareness and representation of cold 
territoriality in the northern hemisphere” (Chartier, 2010). 
Thus, using an interdisciplinary methodology, we analyzed one of the most discussed projects of Arctic 
tourism – the Tourist Cluster in Bulunsky District. 

 
Results 
Bulunsky District is located in the Arctic Circle and has eight naslegs (administrative territories). In 
terms of economics, it is a territory where indigenous numerically small peoples of the North practice 
their traditional economic activities; it is also home to mining clusters and transport-logistics centers 
along the Northern Sea Route (this convenient geographical position makes it a strategically important 
transport hub for the republic). 
What makes Bulunsky District attractive for tourists: 

1. Bulunsky District is the northernmost in the Sakha Republic (Yakutia). It covers an area of 
over 220,000 square kilometers (triple the area of Austria). 

2. Bulunsky District is one of the few places in the world having preserved vast natural 
landscape complexes, which serve as a place for living and practicing traditional economic activities of 
the indigenous numerically small peoples of the North; 

3. The pristine beauty and nature of the Northern Verkhoyansk Mountains can compete with 
the areas of Norway, Alaska and the Rocky Mountains that have long been explored by tourists and 
climbers; 

4. Unique flora and fauna, including prehistoric flora and fauna; 
5. Interesting historical facilities: the Museum of Soviet-American Cooperation during World 

War 2 (recreation of the Boghead Plant); the Cold War Museum – an air defense bunker; the Museum 
of Resettlement of Lithuanians, Finns, residents of various districts of Yakutia during World War 2; 

6. A unique world-class base for scientific tourism (research of permafrost and bioecosystems 
of the Arctic). 
The District has a huge natural and geographical potential, and the tourism industry may trigger its 
socio-economic development. One can see the evidence for that in the successful practices of several 
countries and regions, including northern territories (for example, Iceland or Svalbard). Numerous 
microclimatic regions have affected the nature of economic activities of the local population. The Lena 
River is a major waterway connecting the mainland Yakutia with the Northern Sea Route. 
Of particular interest is the culture, life and realities of indigenous peoples, contributing to the 
development of tourism. The Culture and Sports Center provides cultural and entertainment services 
for tourists: the purification ritual in the tundra, folklore concerts, exhibitions and sale of local crafts, 
and tasting of national dishes. 
The development of Arctic tourism in Bulunsky District has a number of specific features: 

1. Harsh climate. Around the settlement of Tiksi, the administrative center of the District, the 
wind speed can reach 50-60 m/s with an air temperature of -35°C and below. On calm winter nights in 
the village of Kyusyur, temperatures drop to - 60°C. 

2. There is hardly any permanent residents on vast territories, given the fact that with the area 
of 223,000 square meters, the population totals to 9,100 people. 

 3. Vulnerability of the northern nature. Violation of the tundra cover leads to the destruction of 
landscapes in the permafrost zone, the disappearance of rare plant species, and a decreased number 
of wild animals. 
“The entire Arctic in one place” is the main destination positioning slogan of Tiksi. Indeed, the 
exceptional geographical position, the access to the Arctic Ocean, the presence of a rich cultural and 
historical heritage, unique natural monuments (lakes, glaciers, mountains, tundra, polar night, etc.) 
make Tiksi an extremely promising area for the development of Arctic tourism. With the 
implementation of this project, all types of tourism will be possible: cultural and educational, event, 
eco, cruise, gastronomic, recreational, and extreme ones. 
The settlement reconstruction project includes an innovative plan for creating a network of 
infrastructure resembling a neural network. All social and infrastructural facilities will be placed 
rationally and compactly, interconnected by roofed illuminated passages, creating a single 
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architectural ensemble. It will be a kind of "internal" settlement, adapted to the geographical and 
geocultural characteristics of the settlement. 
Therefore, the very definition of northern culture brings us back to the fact that climate influences our 
way of life to the point that makes it different from others. 

 
Discussion 
Development of the arctic tourist cluster due to the changing attitude towards cold as an advantage is 
a current trend in the Arctic. To make the cold a positive and strong brand for the development of 
territories, including the development of tourism, it is necessary to understand the geocultural image of 
the given area, to understand its constituent components (cold and winter, first of all), and to 
understand it as a resource and invaluable unique experience that gives additional opportunity for the 
life and civilization strategy. The arctic tourism stakeholders must respect a huge layer of conditions 
and requirements humanitarian, environmental, behavior and technical nature.  
 
Conclusion                                                                                                                     
The arctic tourist cluster development is of great importance for the development of the region and 
Arctic zone of the Russia, aims to develop the cold cities and settlements in such a way as to 
emphasize and promote the northern uniqueness of the geocultural space, unique technologies and 
practices of adaptating to the cold. But the vulnerability of northern natural and cultural landscape, 
ancestral homelands, the necessity to preserve tradition and lifestyle of small-numbered indigenous 
peoples must be taken into account in sustainable and social responsible management. The principles 
for sustainable tourism development, endorsed by UNEP/UNWTO, and identifying the essential goals 
for achieving sustainable tourism - conserving environmental quality, preserving cultural and social 
values by means of participatory decision-making, creating sustainable economies, ensuring positive 
visitor behavior, safety, and enjoyment - provide a solid basis of management and evaluative criteria 
for creating, implementing and evaluating sustainable polar  and arctic tourism (Tourism in the Polar 
Regions).  
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Souhrn 
Vytvoření klastru cestovního ruchu v arktické zóně Ruska souvisí s problémy udržitelného rozvoje v 
měnícím se prostředí. Bulun je jedním z nejsevernějších regionů s obrovským přírodním a 
geografickým potenciálem, jedinečným kulturním a historickým dědictvím, které umožňuje realizovat 
všechny typy cestovního ruchu: kulturní, vědecký, akční, ekologický, výletní, gastronomický, rekreační, 
extrémní. Nachází se za polárním kruhem a poskytuje strategicky důležitý dopravní uzel s přístupem 
na severní námořní cestu. Bulun je jedním z mála koutů Země, kde je přírodní krajina přirozeným 
prostředím a tradičním životem původních obyvatel severu. Výjimečný potenciál cestovního ruchu 
však musí být využit s přihlédnutím ke zvláštnostem specifickým pro všechna arktická území: drsné 
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podnebí, zranitelnost severní přírody, ničení krajiny v zóně permafrostu tváří v tvář změně klimatu, 
nedostatek turistické infrastruktury, malý počet místní obyvatelstvo, je třeba zachovat jejich životní styl, 
biologickou a kulturní rozmanitost Arktidy. Zásady rozvoje udržitelného cestovního ruchu, schválené 
UNEP / UNWTO, určující základní cíle pro dosažení udržitelného cestovního ruchu, poskytují pevný 
základ řídicích a hodnotících kritérií pro vytváření, provádění a hodnocení udržitelného polárního a 
arktického cestovního ruchu. Účastníci arktického cestovního ruchu musí respektovat obrovskou 
vrstvu podmínek a požadavků humanitární, environmentální, chování a technické povahy.   
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Abstract 
Wetlands are not only valuable biotopes, but also highly attractive recreational landscape elements. 
They can significantly enhance the appearance and overall quality of the environment through their 
ecosystem functions, services and benefits. The importance of wetlands is closely linked to their 
functions in the ecosystem, which are also becoming essential for humans. Their existence in the 
landscape is conditioned by the presence of water, which has a socio-economic importance in the 
environment and offers several opportunities for active and passive recreation in various forms. 
Civilisation trends in recent years have led to the transformation and destruction of existing wetlands 
and one of the ways how to partially bring them back to the landscape is in the form of designed 
wetlands. The paper focuses on contemporary trends in wetlands design as well as on finding their 
connection with peri-urban and urban structures through research by design. The presented study is 
based on a compromise between contemporary human needs, in the form of high-quality public space, 
the values of original wetlands and the local landscape character. The study area is situated in the city 
of Trenčín (Trenčianske Biskupice), Western Slovakia in the Váh river basin. The aim of the proposal 
is to restore the lost identity of this place based on fragments of the past, when the river Váh had an 
unregulated flow and often changed the geomorphological character of its riverbed. Based on this 
original spatial character, we proposed a rich network of wetlands, paths and pleasant nooks 
surrounded by vegetation structures of rich species composition. 
 
Key words: research by design, peri-urban renewal, public space, wetland 
 
Introduction 
In the context of climate change, tourism activities are increasingly shifting towards environmentally 
innovative forms (Tóth et al., 2014) that are in accordance with principles of sustainable development 
(Ministry of Transport and Construction of the Slovak Republic, 2020). Unlike mass tourism, they have 
a relatively low impact on ecosystems (Verešová and Supuka, 2020), they are supporting the 
development of the local community (Bihuňová et al., 2017) and the potential of the territory for future 
generations (Halajová et al., 2016). Wetland tourism is a relatively new phenomenon. In 2010, the 
World Tourism Organization (UNWTO) signed a Memorandum of Cooperation with the Secretariat of 
the Convention on Wetlands, which recognised it as a full-fledged product class of tourism. So far, 
wetland tourism in Slovakia has not reached the popularity it deserves. The benefits of wetlands for 
tourism such as cooling the environment, creating conditions for agrarian and rural tourism (Verešová 
and Bihuňová, 2020) by maintaining the water level and an aesthetic function, usable for the needs of 
photo tourism, are not negligible. The appreciation of the tourist potential of wetland areas is 
conditioned by profiling wetlands as a product group of tourism. Building awareness of wetlands and 
presenting related tourist opportunities is paramount. The effects of climate change (Tóth and Timpe, 
2017) are shifting the popularity of wetland tourism due to the increase in air temperature during the 
summer tourist season, which forced certain tourist segments (seniors, families with small children, 
people with health complications, etc.) to leave usual tourist activities such as alpine tourism and look 
for alternatives (Verešová and Tóth, 2020). Wetland areas offer several benefits on which the 
development of this product group can be built. There are several definitions of wetlands, but common 
practice considers wetlands as areas that are permanently or at least partially wet or flooded, but not 
deep. Wetlands can be described as water bodies associated with water, rivers, ponds, lakes, in short 
with the type of ecosystems associated with excess water. Wetlands are biotopes typical for the 
occurrence of organisms that need a constant effect of surface waters or at least very high 
groundwater levels for their existence. We can imagine it as a kind of transition between terrestrial and 
aquatic ecosystems. Wetlands act like natural sponges. At a time when water is abundant, they fill up, 
reducing the risk of flooding, and when there is drought, they release water again. In addition, they 
make biomass and oxygen, and they are a kind of a natural refrigerator because they absorb heat 
(Krčmárik, 2019). There are various types of wetlands such as meadow wetlands, field wetlands, 
forest wetlands, bogs, reeds, and the littoral zone (from the Latin litoris - coast) on the shores of 
stagnant waters (ponds and lakes), in which light passes to the bottom sediments. The website of the 
State Nature Protection of the Slovak Republic contains a list of names of wetlands in Slovakia, 
including the area, name of the municipality, district, and type of wetland. The Slovak Association for 
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Nature and Landscape Protection, in cooperation with the Wetland Mapping Centre in Prievidza, 
prepared an inventory within the publication Wetlands of Slovakia. Based on the data presented in the 
publication, there are: 22 internationally important localities, 72 nationally important localities, 467 
regionally important wetlands, and 1050 locally important wetlands in the Slovak Republic. Since the 
beginning of the 20th century, up to 64 percent of the world's wetlands have disappeared (Krčmárik, 
2019). 
 
Materials and methods 
The quantitative and qualitative research used in this work is characterised by a certain sequence of 
steps and stages, which follow each other chronologically and overlap in time. The subject of research 
in its initial stages was the development of a suitable work methodology aimed at quality processing of 
the presented article. After identifying the research problem, the aim of the preparation of the research 
was to search for and collect primary and secondary available resources dealing with the researched 
issue and other related publications, in order to acquire the necessary theoretical knowledge and 
orientation in the researched field. In the end, the work connects aspects of qualitative and quantitative 
research and focuses on the practical use of data. The last research phase focused on a 
comprehensive evaluation of the researched issues and formulation of conclusions, characteristics of 
the potential, preparation of detailed site analyses and elaboration of a landscape-architectural design 
of a selected riverfront that has a wetland character. The article implements research by design as 
defined by Deming and Swaffield (2011) and van den Brink et al. (2017) as a tool to analyse design 
principles. 
 
Wider relations 
The object of design is situated in western Slovakia in the borough of the regional capital city Trenčín, 
Trenčianske Biskupice. The biotope in the longitudinal direction is delimited by the boundary of a golf 
course and the lower boundary ends at the level of the inlet object. The area is compositionally located 
between two linear corridors. The biotope is bounded on the right by the Váh riverbed and from the left 
by a protective embankment of the inundation with a cycle path, from which there are several 
interesting views to the area, providing social control and at the same time admiring the diversity of 
habitats we want to return to the site. It is the riparian vegetation of watercourses that is an extremely 
important type of vegetation in the landscape, as it serves as a habitat for many animal species and 
belongs to wetland ecosystems, which belong to endangered ecosystems. The area is owned by the 
Slovak Land Fund. There are purpose-built unpaved roads intended for the needs of maintenance 
performed by the river basin manager. Immediately above the biotope area, there is one high-voltage 
overhead line and the bridge structure of the motorway feeder. According to Natura 2000, there are 
two areas of European importance nearby, namely Váh near Zamarovce, 54.56 ha (SKUEVO397) and 
Prepadlisko, 8.07 ha (SKUEVO575). 
 
Their proposed management measures: Leaving wetlands, bogs, and stagnant waters without planting 
trees; Protection, maintenance, and adjustment of the favourable condition of existing and new 
hatcheries for amphibians; Ensuring the protection of amphibians during migration (for example, 
building migration barriers, transfer of individuals to reproduction areas); Finer management methods 
and their forms; Gentle ways of concentrating wood mass. Measures to maintain an appropriate water 
regime (high groundwater level); Dams on the watercourse (due to water retention in the area); 
Modifications of dams of water reservoirs and ponds; Revitalization of old loads (for example, 
abandoned mining areas, sludge ponds, heaps, dumps); Anti-erosion, water management, frost 
protection and anti-deflation measures; Directing traffic to the territory. 
 

 
Results 
The area is functionally divided into several points of interest with a wide range of uses, which are 
connected by a network of paths in a combination of threshing floor and wood. From the main bike 
path leading along the embankment, we designed a ramp that naturally leads the visitor to the depot 
for cyclists, which is a simple wooden platform with an exterior furniture. There are Salix alba L. and 
Fraxinus angustifolia Vahl. close to the area, which provide shadow and cooling even during hot 
summer days. Other attractive elements for rest and relax, which we get alongside the diverse wetland 
ecosystem, are points of interest with site-specific installations, or a mirrored water surface in the 
shape of a circle, which is part of a Corten vessel with a diameter of seven meters. A circle that has 
neither a beginning nor an end is a symbol of unity and eternity. The water surface, which has a 
shallow bottom and mirrors the surrounding trees and sky, creates a spiritual impression. Such a quiet 
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place is also a pier shaped like a bench with a backrest, or nets between trees, where users can enjoy 
reading a book or a picnic with friends and family members. The design includes children's 
playgrounds, which are placed on a soft surface made of natural stone of small fraction. Along the 
service road, which we had to leave untouched for the management of technical objects of the river 
basin, there is a water channel that enables functioning of the entire wetland ecosystem, connected by 
wooden bridges and supplemented by rich plantings of grass, shrubs and trees. The design also 
describes the reconstruction of a concrete tower located at the riverbed, which will be re-design into a 
new lookout tower. The second essential axis of our thinking was the social dimension of the area, 
representing a democratic place on the periphery of the urban landscape. Democratic with its 
accessibility, freedom of activity and equality. 
 

 
 

Fig. 1: Wider relations and location of the area (Čibik, 2020) 
 

 
 

Fig. 2: Site plan of the landscape architectural design (Čibik, 2020) 
 
Conclusion 
We bring multi-layered activities to the locality and thus we give visitors the opportunity to spend their 
free time meaningfully in an area that is sustainable, naturally scarce and supports biodiversity. 
However, the use of wetlands by visitors must not adversely affect the ability of future generations to 
use them. Wetlands belong to the most endangered ecosystems and this fact must be appealed to the 
protective instinct of tourists. Quality tourist infrastructure helps to create a destination to which visitors 
like to return. On the other hand, disproportionately high availability can lead to the degradation of 
natural resources. 
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Souhrn 
Mokřady jsou neodmyslitelnou součástí přírodního bohatství a patří mezi citlivé ekosystémy, ve 
kterých se vyskytuje celá řada vzácnějších nebo ohrožených druhů rostlin a zvířat. Všechny takové 
lokality vyžadují vzácnou pozornost a pro jejich zachování je třeba brát ohled na využití okolní krajiny. 
Předkládaný článek prezentuje krajinářsko-architektonickou studii stylizace mokřadního společenství, 
která vznikla na základě investičního záměru soukromé firmy.  
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Abstract 
In the evolution of a region, the main objective is to develop sustainably to meet the present's needs 
without endangering future generations' needs. It is necessary to make optimal use of physical and 
human resources, to achieve a viable development from multiple points of view: economic, social, 
environmental.  
To achieve the above objectives, we must first have an accurate assessment of the current situation. 
The human settlements in the subcarpathian basin of the Cricovul Sărat have registered throughout 
their existence differentiations in terms of development, related to the differentiation of local conditions 
and resources and the relationships established throughout history. 
For a present X-ray situation, a detailed analysis at the level of the 19 administrative-territorial units, 
the city of Urlați, together with 18 municipalities. The study focused on the aggregation and 
interpretation of a synthetic indicator, the development index. Twelve core indicators were used to 
derive this index. Along with this approach, a set of guidelines has been developed, which can be 
constituted in measures that offer the possibility of a viable development, following the commands of 
the collective good in close connection with the conservation of the natural environment.  
 
Key words: Cricovul Sărat River, Curvature Subcarpathians, settlement development index, 
settlement hierarchy 
 
Introduction 
As Ianoş and Heller (2006) appreciate, one of the essential realities that dominate space and ensures 
the necessary conditions for its transformation into the territory is a human settlement. The region in 
which the human settlements are located is individualized by the components of the natural framework 
and thus by their potential and the economic and social factors in which these settlements have been 
born and are developed. Erdeli and Cucu (2007) considered that the Romanian Subcarpathians had 
been favorable habitats for the establishment, permanence, and development of human habitation. 
This quality also applies to the geographical area that we set out to investigate, which is located in the 
Curve Subcarpathians in the size of the river basin of the Salt Cricove River (Oprea, Oprea, 2013). 
The local differences of resources (Braghină, Oprea, Oprea, 2014) and the habitat conditions, and the 
relationships established in history have generated a network of 19 administrative-territorial units 
Urlati, together with 18 communes. To highlight the position of each entity within the network, a 
synthetic indicator, the development index, has been aggregated and interpreted. At the same time, 
we have set up a series of measures to ensure prospects for sustainable development of the region. 
 
Material and methods 
For the knowledge of these realities, we carried out a detailed analysis at the level of a territorial 
administrative unit (commune, city), even if this approach would have had an added value under the 
conditions of its realization at the level of the locality (village, component locality). However, on the one 
hand, the actual means of analysis have imposed the way of working (for the level of detail, some 
conclusive data are missing). On the other hand, decisions with involvement in the development of 
localities are taken at the communal level. 
To determine as precisely as possible the place occupied by each of the 19 administrative-territorial 
units was introduced the development index (Braghină, 2000), a synthetic index resulting from the 
putting together of 12 elementary indicators, chosen to reflect all significant sectors (demographic, 
economic, physical and social infrastructure, standard of living, environment): the number of 
inhabitants assigned to a doctor; population growth rate; migration balance; the share of the 
agricultural population; infant mortality; the share of the population over 65 years of age; the share of 
illiterates; percentage of water-filled dwellings; the share of houses with indoor bathroom; habitable 
area; the share of centrally heated homes; the share of eroded soils. 
The actual values of the indicators remembered have been standardized and put into an array. 
Standardization was achieved by the minimum-maximum method, according to the formula: Vs. = (Vr - 
Vm) / (VM - Vm), in which Vs. is the standardized value, Vr represents the actual value, Vm is the 
minimum value existing in the string, and VM is the maximum value. These standardized values were 
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then combined (Braghină, 2000) to obtain an index that concisely indicates the degree of development 
(Id), using the following formula: Id = 50+14 (I1 + I2 + ........+In)/n, where I1, I2, ........ In, are the 
elementary indicators and n, their number (12). 
In determining the signs of elementary indicators, the theoretical ratio between the measured size and 
development as a process was followed. For example, the large share of water-fed dwellings is an 
indication of action, which I wrote down with a plus sign (+), and on the other hand, the large share of 
illiterate is a brake on development, which I wrote down with a minus sign (-). Thus, by establishing the 
respective characters for each term of the formula (these have been listed in the table's footer next to 
each indicator), the development index was determined (Table 1).  
The population growth rate was analyzed based on statistical information taken from population 
censuses (1912, 1930, 1941, 1948, 1956, 1966, 1977, 1992, 2002, and 2011). The share of the 
population aged 65 and over was analyzed based on statistical information from the 1966, 1992, and 
2011 population censuses. The other data relating to the demographic, economic, physical, and social 
infrastructure and standard of living sectors have been analyzed either on a point-by-point basis for the 
year 2011 or a period beginning in 1990 and ending in the first half of the 1920s. 
However, they generally ended in 2011, which corresponds to the last official census in Romania 
(Oprea, 2016). The information on the eroded soils comes from Romania's soil map on a scale of 
1:200 000 (Cernescu, Florea, et al., 1964-1994) and the author's field observations. 
 
Results  
In territorial profile, the maximum value (51.66) is reached in the town of Urlați and the minimum value 
(47.35) in the commune of Sângeru, where the most critical problems are related to the physical and 
social infrastructure (Oprea, 2016). In the region surveyed, five categories were separated according 
to the degree of development (Figure 1). 
 
Tab. 1: Development index - standardized values 

LOCALITIES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Apostolache 0,40 0,28 0,38 0,61 0,54 0,15 0,17 0,47 0,32 0,54 0,11 0,70 49,45 VIII 
Ariceştii 
Zeletin 0,23 0,15 0,27 0,76 0,26 0,07 0,61 0,07 0,06 0,85 0,00 0,37 48,95 

XIII 

Bălţeşti 0,68 0,50 1,00 0,45 0,48 0,24 0,57 0,54 0,44 0,38 0,27 0,00 50,82 III 
Cărbuneşti 0,33 0,21 0,52 0,77 1,00 0,12 0,36 0,24 0,25 0,62 0,13 0,38 48,85 XIV 
Chiojdeanca 0,00 0,10 0,44 0,57 0,70 0,08 0,09 0,44 0,30 0,38 0,07 0,97 49,21 XI 
Cislău 0,45 0,43 0,92 0,78 0,31 0,54 0,20 0,43 0,37 0,62 0,13 0,03 50,69 IV 
Gornet 0,27 0,39 0,70 0,46 0,05 0,23 0,00 0,62 0,49 0,38 0,46 0,88 51,34 II 
Gornet 
Cricov 0,42 0,24 0,49 0,59 0,59 0,20 0,17 0,45 0,34 0,62 0,13 0,49 49,76 

VII 

Iordăcheanu 0,49 0,63 0,78 0,35 0,70 0,40 0,37 0,48 0,34 0,00 0,21 0,07 50,05 V 
Lapoş 0,00 0,25 0,34 0,90 0,60 0,06 0,36 0,04 0,02 0,54 0,02 0,30 48,82 XV 
Păcureţi 0,40 0,25 0,62 0,69 0,76 0,17 0,24 0,22 0,13 0,15 0,07 0,90 47,98 XVII 
Podenii Noi 0,44 0,49 0,78 0,50 0,97 0,43 0,30 0,29 0,27 0,31 0,20 0,27 49,35 X 
Predeal 
Sărari 0,43 0,21 0,47 0,52 0,00 0,13 0,31 0,27 0,29 0,62 0,19 0,81 49,83 

VI 

Salcia 0,00 0,23 0,00 0,71 0,49 0,00 1,13 0,00 0,00 0,54 0,02 0,67 47,43 XVIII 
Sângeru 1,00 0,54 0,45 0,63 0,76 0,47 0,34 0,05 0,06 0,23 0,02 0,41 47,35 XIX 
Surani 0,32 0,26 0,30 0,65 0,65 0,22 0,29 0,66 0,36 0,62 0,23 0,79 49,41 IX 
Şoimari 0,58 0,36 0,67 0,67 0,77 0,04 0,16 0,09 0,11 0,54 0,04 0,48 48,96 XII 
Tătaru 0,18 0,00 0,44 1,00 0,14 0,04 0,51 0,11 0,12 1,00 0,15 1,00 48,77 XVI 
Urlaţi 0,48 1,00 0,67 0,00 0,64 1,00 1,00 1,00 1,00 0,38 1,00 0,51 51,66 I 
1-number of residents who return to a doctor (-); 2-rate of population growth (+); 3-migration balance (+); 4-
weight of the agricultural population (-); 5-infant mortality (-); 6-weight population over 65 years of age (-); 7-
weight of illiterates (-); 8-percentage of water-powered dwellings (+); 9-weight of dwellings with indoor 
bathroom (+); 10-habitable area (+); 11-weight of centrally heated dwellings (+); 12-weight of eroded soils (-); 
13-development index; 14-ranking of localities. 
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The first category includes the town of Urlați, together with the municipality of Gornet (partly in the 
Podeni Depression but also gravitating towards the Teleajen valley). Urlați is a settlement with 
industrial, service, and agricultural functions of local importance (http://www.cjph.ro/plan_dezv2014-
2020ian2015.pdf). The second category includes the communes of Iordăcheanu (from the lower 
passage of the Salt Cricov valley, in the area of influence of Urlati), Balțeşti (from the Podeni 
Depression) and Cislău (linked to the Buzăului valley).  

 
Fig. 1: Development index. Geographical distribution. 

 
The third category comprises two groups, one in the central-northern part (the communes of Gornet 
Cricov, Podenii Noi, Apostolache, Chiojdeanca) and one in the west-northwest (the communes of 
Predeal Sărari, Surani). A fourth category follows, with a grouping in the central-north-western part 
consisting of 3 communes (Soimari, Coal-Aricăsti Zeletin) and two units in the east (Tataru and 
Lapoş). The last category, with the lowest development index, is represented by Salcia, Sângeru, and 
Păcureți communes, which form a small group. 
 
Discussion and conclusion  
Even though the analysis had a general end in the first half of the 20s of this century, we consider that 
it presents a good image of the socio-economic and environmental realities in this subcarpathian 
space. In 2011, the last population census was conducted in Romania, and we wanted our analysis to 
be based on official data and not on statistical forecasting models. A new census will be completed 
shortly, and then we can update the analysis data. 
The basic concept of a development strategy must be to argue the strengths of settlements in valuing 
prosperity opportunities and mitigate the effects induced by weaknesses by removing those factors 
that hinder a positive development. We believe that this type of regional analysis allows us to compare 
objectively and efficiently the administrative-territorial units and to identify their strengths and 
weaknesses to propose a series of constructive measures for the sustainable development of the 
region. The town of Urlați, the only urban settlement in the studied region, may wish to change from 
the current status of an urban center of local importance to that of an urban center of zonal influence, 
small in size, with industrial but also agricultural activities (given the natural potential, especially for the 
component localities) and services, which would also involve the development of tourism, where the 
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rehabilitation of all anthropic tourist resources and the preservation of cultural, historical and 
ethnographic heritage (especially related to viticulture and winemaking) can be pursued. 
The revival of rural communities is a multi-purpose process that encompasses several areas: culture, 
traditions, economic and social aspects. It is necessary for the rural economy to gradually become a 
commercially competitive one, with agriculture becoming an active, force-making, attractive (especially 
for young people) and competitive, all in a context of optimal (modern) infrastructure, which in some 
villages is more developed and in others more minor (roads, water distribution networks, sewerage, 
gas distribution). Still, its development and rehabilitation must be a constant. Also essential is the 
provision of optimal health care and access to schooling, and the protection and improvement of the 
environment. 
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Souhrn 
Při vývoji regionu je hlavním cílem rozvíjet se udržitelným způsobem tak, aby vyhovoval potřebám 
současnosti, aniž by byly ohroženy potřeby budoucích generací. Je nutné optimálně využívat fyzické a 
lidské zdroje, abychom dosáhli životaschopného rozvoje z různých hledisek: ekonomického, 
sociálního, environmentálního. 
K dosažení výše uvedených cílů musíme nejprve přesně posoudit současnou situaci. Lidská sídla v 
podkarpatské pánvi Cricovul Sărat zaznamenala po celou dobu své existence diferenciace, pokud jde 
o vývoj, související s diferenciací místních podmínek a zdrojů a vztahů navázaných v průběhu historie. 
Pro představu o současné situaci byla provedena podrobná analýza na úrovni 19 správně-územních 
celků, města Urlați, spolu s 18 obcemi. Studie se zaměřila na agregaci a interpretaci syntetického 
indikátoru, indexu vývoje. 
K dosažení tohoto indexu bylo použito dvanáct elementárních indikátorů. Spolu s tímto přístupem byl 
vyvinut soubor pokynů, které mohou být vytvořeny v opatřeních, která nabízejí možnost 
životaschopného rozvoje, následovat příkazy kolektivního dobra v úzké souvislosti s ochranou 
přírodního prostředí.  
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Abstract 
The results of many a restoration of post-mining areas where gravel and sand was extracted are water 
bodies, usually referred to as „post-mining lakes“. The utilisation of these lakes is very complicated as 
lot of different stakeholders and different opinions on its future use usually rise up once the restoration 
has been finished and the area returned back to the original owner. But public water recreation both 
spontaneous and controlled usually take place on all of them unless some very specific measures of 
limited access are applied to the site. In the Czech Republic, the restoration process consists of two 
subsequent parts: technical and biological recultivation. One of the goals of the technical cultivation is 
to secure the stability of the banks of the reservoir which is commonly done by shaping the banks to a 
slope between 1:2 and 1:4. These slopes are often affected by quick abrasion processes that on the 
windward sides result in the creation of vertical abrasion walls. Here we show that abrasion control 
and recreation potential can be jointly used as a means of supporting both at the same time. 
 
Key words: Abrasion control, technical recultivation, water recreation, biodiversity 
 
Introduction 
European landscapes have been managed by humans for centuries. Outside of urban areas, there are 
only a few spots in the landscape disturbed less severely than mining sites. The degree and extent of 
landscape disturbation with mining and post-mining activities has given rise to the development of 
restoration ecology (Palmer at al., 2016). Ecological restoration of (post)mining ecosystems is 
essential for the overall restoration and future sustainable maintenance of ecosystem functions and 
benefits in lowland cultural European landscapes. Basically, it aims to recreate, initiate, or accelerate 
the recovery of an ecosystem that has been disturbed. Various post-mining sites, including sand and 
sand-gravel pits, have been repeatedly demonstrated to have a high nature conservation value as 
shown by the occurrence of rare and even endangered species of plants and various groups of insects 
(Heneberg et al., 2013). One of the highest ecological values at post-mining ecosystems are often 
present in the banks of the restored, anthropogenic lakes, both with vertical and gradual slopes, as 
they offer potential habitats for a several of specially protected species of amphibians. Those banks 
are often regionally important as a nesting place for water birds (Alcedo atthis, Merops apiaster, 
Riparia riparia etc.), management interventions also favour some vertebrate species. Recent studies 
prove the importance of restoring areas affected by human activities – the ecological restoration of 
post-mining areas (with the principles of restoration ecology) can result in a higher monetary value of 
the restored natural habitats in comparison to the original habitats which were destroyed by mining 
though those goals might only be achieved in relation to local conditions and the target restoration 
goals themselves (Brus et al., 2020). From the perspective of ecological restoration in the Czech 
Republic (CR), there are many examples in which mined land has been effectively rehabilitated for 
agricultural, forestry, conservational, urban, or industrial land uses (Řehounek et al., 2015). Therefore, 
targeted (streamlined) recovery, to increase biodiversity and exploit the full potential that the mining 
landscape can offer, is very meaningful.  
Well-managed and performed restoration can contribute to not only enhancing biodiversity, but also to 
enhancing the recreational potential and aesthetic values of the landscape (Kupec et al., 2016). Gravel 
and sand post-mining sites are often transformed to water bodies which then serve recreation, 
teaching and natural purposes and they contribute to the increase of the economic, tourist and 
recreational attractiveness of the area. Landscape stability parameters (landscape heterogeneity, 
permeability and aesthetics) greatly correspond with principles of recreational potential in post-mining 
sites as well as in rural landscape (Deutscher et al., 2020). 
One of the phenomena where recreation needs and requirements intermingle with nature conservation 
is the bank stability of the post-mining lakes. In the Czech Republic, the restoration process consists of 
two subsequent parts: technical and biological restoration. One of the goals of the technical cultivation 
is to secure the stability of the banks of the reservoir which is commonly done by shaping the banks to 
a slope between 1:2 and 1:4. These slopes are often affected by quick abrasion processes that on the 
windward sides result in the creation of vertical abrasion walls. The bank stability, abrasion and 
resulting land sliding is a topic of high societal and commercial interest as on one hand unstabilized 
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steep slopes support natural biodiversity but on the other hand they limit human water access and 
recreation and pose risk to people and buildings close the lake. A number of stabilisation approaches 
are being tested and developed up to this day (Pelikán et al., 2019).  
The need for the potential balance between recreation potential and nature conservation has not been 
consciously recognised. During mine site restoration the habitat enhancement for birds is frequently 
implemented since cliff nesting birds often colonize anthropogenic environments such as mining areas 
(Brus et al., 2020). At the same time, the recreational potential of post-mining lakes is indisputable and 
oftentimes results in the construction of artificial public beaches or spontaneous (illegal) paths enabling 
access to water. Therefore, some form of open communication is necessary between the interested 
stakeholders – most notably; the mining company, the municipality, landowners and public opinion of 
citizens.  
One of the ways, how to reinforce the declared demands when restoring post-mining sites might be 
Biological action plans (BAP). They represent a specific approach to restoration of mining areas 
developed at the Faculty of Forestry and Wood Technology of Mendel University in Brno in 
cooperation with the CEMEX mining company (Cemex sand, k. s.). This approach serves as a 
supporting tool for planning and management of mining sites (originally of sand-gravel) and their 
adjacent neighbourhood. Its goal is to support and maintain high biodiversity of the area while enabling 
other uses of the localities as well on the axis Nature-Mankind-Landscape (Brus et al., 2020). The 
main focus lies on the performance of appropriate management measures and care for valuable 
“target” biotopes in relation with the assumed future utilisation of the area. This complex tool aims to 
help restore the Czech landscape, using mostly natural processes, as opposed to conservational 
management traditionally applied to these sites.  It utilizes the principles of restoration ecology: 
especially spontaneous succession; slightly stimulated or blocked (e. g. sowing of preferred species, 
elimination of invasive and ruderal species, application of regular scything/mowing etc.). 
In this paper, we identify the fundamental principles of both recreation (tourism) and nature 
conservation of the post-mining lake sites and try to derive basic recommendation for the management 
of these areas.  
 
Material and methods 
The hypothesis that recreation potential and nature conservation can be adequately supported on the 
same sites was obtained during the process of the preparation of some of the BAPs prepared at 
various sand and gravel mining sites in the CR. Here, the fundamental principles of both recreation 
and nature conservation of the post-mining lake sites are presented as currently recognised by some 
of the concurrent literature.  
The recreation potential was derived from the presence of recreational resources (Gjorgievski et al., 
2013). The recreational resources are defined by having one or more of the attractive attributes or 
properties which can be: recreational, tempting the curiosity, prominent and aesthetic (Table 1).  
 
The most important nature protection factors were derived from the aforementioned BAP sites (Table 
2). Most notably the Kluk study site located in the lowlands of the river Elbe, Zaječí study site located 
in the floodplain of the river Dyje and the Napajedla study site located in the wide floodplain of the 
Morava river (for extensive site description see Brus et al., 2020). 
 
Results and discussion 
The post-mining lakes can undeniably be considered a recreational resource since they do possess 
several attractive attributes (lakes, flora and fauna) and contribute to the possible range of recreational 
activities either naturally or can be further built to if desired (walking, swimming, water sports, fishing) 
(Table 1). 
One of the most ecologically valuable phenomena present on all the study sites are the vertical or 
steep abrasion cliffs (Table 2) which offer unique biotopes for several endangered species since 
habitats have almost disappeared from the Czech landscape due to river straightening and 
stabilization (Cílek, 2013). 
Obviously, there are several points of conflict between the two demands (Table 3). Mining activity itself 
can compromise breeding success, causing cliff-nesting birds to depend on the following management 
and restoration of the mining areas. It is imperative that some form of restoration activities continue 
once the mining has finished. Thus it can be argued that nature conservation requires some length of 
the banks to be left in vertical/steep slope and this length cannot be available for recreation e. g. due 
to the safety of protected species and human visitors as well. However, this cohabitation might be 
beneficial for both: well-performed management measures to support protected species might be 
recognised by public visitors (if properly presented) and accepted/supported when public policies are 
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made. This way a new recreational resource can be created (Table 1). The presence of specially 
protected species, their habitats and habitual signs can be used as a monitoring spot and learning 
opportunity in-situ and already increases the recreational attractiveness of the post-mining sites. As a 
result, in specially protected areas (habitats and ecosystems preferred by bird communities), lookout 
towers are often built for observation of these protected species and it is a common practice that 
encourages tourism while utilizing the attractiveness of the site. Yet this approach/policy is still widely 
absent in restoration of post-mining sites.  
 
Tab. 1: Recreation resources (adjusted from Gjorgievski et al. 2013). Highlighted by bold text are the 
most relevant resources and attributes commonly assigned to post-mining lakes. 

Genesis of resources Type of recreational  
resource 

Types of recreation 
(activities) 

Natural 
 

Mountains 
Rivers 
Lakes 
Flora and Fauna 

Hiking 
Walking 
Alpinism 
Skiing 
Driving in a sledge 
Mountain biking 
Paragliding 
Swimming 
Water sports 
Fishing 
Hunting etc. 

Anthropogenic 
 

Specially 
designed for 
tourism 
Intended 
generally for 
sports and 
recreation 

Football 
Basketball 
Volleyball 
Badminton 
Tennis 
Jogging 
Cycling 
Roller balding 
Swimming 
Golf 
Horseback riding 
Paintball shooting 
Bungee jumping 
Fitness etc. 

 
Tab. 2 Most valuable biotopes in post sand a gravel mining lakes (taken from Brus et al., 2020). 

Mining site Most valuable biotopes Object of protection 
Kluk  Vertical and steep gradual slopes Specially protected 

amphibians 
Sedge meadows Potential seed bank 

Zaječí and Napajedla Ragged shoreline  Refuge of endangered species 
Waterlogged depressions on sandy 
littoral zones 

Refuge of endangered species 

Steep abrasion cliffs Bird protection 
 
Tab. 3: Recommendation for mutual support of natural conservation and recreation potential. 

 Demands Recommendations 
Nature 
protection 

Steep abrasion cliffs The parts of the banks most affected (windward banks; 
Pelikán et al., 2019) by abrasion should be left unattended 
and natural erosion process should be accepted and 
presented 

Ragged shoreline and 
rugged micro relief 

Some part of the banks should be dedicated to the 
formation of the littoral zone  

Natural succession in the 
littoral zone 

Some parts of the banks should be dedicated to natural 
succession (streamlined as needed) 

Recreation Safe water access According to local conditions, on the opposing side from 
the abrasion cliffs, road can be built to support human 
access 

 Sand or gravel Beach  Artificial beach can be built close to the new road to direct 
visitors to these zones dedicated to recreation 

 Attractive landmarks Lookout towers, educational boards, etc. can be 
constructed to support attractiveness 
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Conclusion 
The demands on the Czech landscape are many and various and satisfaction of all of them on one 
place is often impossible. In this paper we tried to identify the fundamental principles of both recreation 
(tourism) and nature conservation of the post-mining lake sites to come up with basic recommendation 
for the future management of these areas.  If carried out properly, abrasion control and recreation 
potential can be jointly used as a means of supporting both at the same time. 
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Souhrn 
Výsledkem mnoha rekonstrukcí po těžebních oblastech, kde se těžil štěrk a písek, jsou vodní útvary, 
obvykle označované jako „po těžební jezera“. Využití těchto jezer je velmi komplikované, protože 
mnoho různých zúčastněných stran a různé názory na jeho budoucí využití obvykle vzniknou, jakmile 
bude dokončena obnova a oblast bude vrácena zpět původnímu majiteli. Veřejná vodní rekreace, jak 
spontánní, tak řízená, se však obvykle odehrává na všech z nich, pokud na místo nejsou aplikována 
některá velmi specifická opatření omezeného přístupu. V České republice se proces obnovy skládá ze 
dvou následujících částí: technické a biologické rekultivace. Jedním z cílů technické kultivace je zajistit 
stabilitu břehů nádrže, což se běžně provádí tvarováním břehů na sklon mezi 1: 2 a 1: 4. Tyto svahy 
jsou často ovlivněny rychlými obrusnými procesy, které na návětrných stranách vedou k vytvoření 
svislých obrusných stěn. Zde ukážeme, že potřebu kontroly oděru a rekreační potenciál lze společně 
využít jako prostředek k podpoře obou současně. 
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Abstract  
The forest ecosystems are threatened by different agents: anthropogenic influence, different political 
condition which differ from a country to another one, regional level forces which modify land cover 
change and population growth.  
In this study, our focus was to establish the main causes which affected the forest ecosystems from 
Romania. The forest’s destruction has significant impact on tourist activities, conservation of 
ecosystems and biodiversity, forest fragmentation and labour force, especially in mountainous areas 
where the inhabitants are involved in forestry activities. The Carpathians are a good source of food, 
wood and provide certain specific climate to the neighbouring areas.  
The results showed that the evolution of forest’s surfaces influence the stability of socio-economic 
activities, ecological parameters. 
 
Key words: forest ecosystems, Carpathian Mountains, economic activities, forest changes 
 
Introduction 
Human activities have a strong impact on the elements of the geographical environment. The tropical 
and equatorial environments, the environment of the boreal forests, but also that of the temperate 
forests are in continuous transformation. The forest loss declined between 1990-2015 from 3961 M ha 
to 3721 M ha (Joshi et al. 2015; Keenan et al. 2015). Inadequate management in temperate forests 
has led to the destruction of living habitats for animals and plants, uncontrolled deforestation. 
Extensive forest areas bring many benefits: they help absorb gases that lead to global warming, high 
biodiversity, low frequency of landslides and floods (Achard et al. 2002; Knorn et al. 2013; Lawrence 
and Vandecar, 2015) or the quality of groundwater (Popa et al. 2019). Temperate deciduous forests 
and mixed forests and tropical forests are the most affected forests in the world by anthropogenic 
activities, especially forests in Europe and South America (Wade et al. 2003). 
Forests in Romania are ecosystems severely affected by uncontrolled deforestation even in protected 
areas. Forest cover declined between 2000-2010 by 1.3% but the old forest, especially from the 
Carpathians, are situated in protected areas (Knorn, 2013; Drăghici et al. 2016; Pintilii et al. 2019). 
From 2001 to 2019 deforestation represented the dominant driver of tree cover loss in Romania with 
0,17%. The top counties regarding tree cover loss in Romania between 2001-2020 were Suceava 
(57.500 ha),  
Harghita (38800 ha), Maramureș (26000 ha) and Cluj (19700 ha) (Hansen et al. 2013). 
In this article, we wanted to analyze the impact of anthropogenic activities in Suceava County, which is 
facing the highest deforestation rate in Romania. 
 
Material and methods 
The analysis of deforestation in Suceava County considered the evolution of deforested areas in 
Suceava County. The database used in this article was made up of Landsat-7 Enhanced Thematic 
Mapper Plus (Landsat-7 ETM+) images from Global Forest Change (GFC) from the University of 
Maryland (Hansen et al. 2013). 
The link between the socio-economic impact and the deforested areas was made by analysing the 
economic activities corresponding to the economic activities NACE code: letter A - Agriculture, 
forestry, and fishing: forestry exploitation and processing activities, for the period 2001-2016. 
 
Results 
The deforestation situation for the period 2001-2016 (Figure 1) highlights the presence of five distinct 
intervals, noting very high rates of deforestation in the western communes (Carpathian area) and lower 
rates in the eastern part of the county. 
Communes with high deforested areas (> 1,500 ha) are those that have such resources and are in the 
mountainous area, characterized by a variety of forests, from deciduous forests to coniferous and 
mixed forests. 
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Fig. 1: Deforestation rates in the period 2001-2016 in Suceava County, marked by shades 
from dark red, mainly in the western part of the county (most deforested) to yellow, in the 

eastern part of the county (least deforested) 
Data source: processing according to Hansen et al., 2013 

 
The evolution of economic indicators in the forestry sector was analysed considering the division into 
two main activities: logging and processing activities. 
Regarding the evolution of the number of companies in the exploitation activities (Figure 2a), there is a 
general upward trend, when there are 182 companies in 2006 and 257 companies in 2007, compared 
to 2005, when there were 137 companies. The number of companies in processing activities is 
generally low. There are 35 companies registered in 2000, with gradual increases from one year to 
another, and in 2016 are 122 companies. 
The evolution of the number of employees in forestry activities (Figure 2b), notes a trend of increasing 
the number of employees in the logging activity (the largest number of employees was present in 2016 
- 1783 employees), and a gradual decrease in the case of processing activities, in the period 2005-
2014. 
Profit values (Figure 2c) are materialized by a substantial increase in the case of logging (the highest 
profits were recorded in 2007 - 4588483 € and in 2015 - 5861826 €). 
There is a close link between the high values of profit and the deforestation rate in the county, so that 
in the years when the deforestation rate was high, the highest values of profit are observed (as in 2007 
and 2015). 
The profit from the processing activities has considerable fluctuations from one year to another, the 
highest values are noticed in 2009 - 4297353 €, 2013 - 5319290 € and 2015 - 6566584 €. 
Turnover values (Figure 2d) show an upward trend, both in the case of logging and forestry activities. 
In the case of forestry processing activities, oscillations can be observed in the period 2000-2008, 
following a gradual increase (the highest value of turnover is recorded in 2016 - 86425685 €). 
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(a)  

 
(b)  

 
(c)  

 
(d) 

Fig. 2: (a) Evolution of the number of companies; (b) the number of employees; (c) profit values; 
(d) the values of the turnover in the forestry sector in the period 2000-2016 at the level of Suceava 

County 
Data source: data processing from Project UB / 1365 

 
Discussion 
Suceava County is facing the largest deforested area among all Romanian counties (57500 ha). This 
aspect is highlighted especially in the mountainous areas (Cârlibaba - 6080 ha, Broșteni - 4070 ha, 
Poiana Stampei - 3880 ha). The increase of deforested areas has led to an increase in the number of 
companies (especially after 2008). The number of employees has seen an increase in the number of 
people engaged in activities related to timber exploitation compared to forestry processing activities. 
The analysis of deforested areas in Suceava County for the period 2001-2016 highlighted the 
accelerated growth of deforested areas, the presence of small "family" businesses with wood that 
could be processed to obtain a higher profit, high incidence of floods and landslides, depopulation of 
mountain areas affected by deforestation (Figure 3 (a) and (b)). 
 

(a) (b) 
Fig. 3: (a) Wood processing - Poiana Negrii; (b) Schweighofer - Rădăuți;  

Photo source: Personal archive 
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Conclusion 
Forest exploitation and processing activities have a synergistic action upon environment, and they can 
have a waterfall effect by affecting all components of the forest system. In the period 2001 - 2016 it is 
observed that the forest exploitation and processing activities experienced significant increases, 
especially for the wood exploitation activities. 
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Souhrn 
Lesní ekosystémy jsou ohroženy různými činiteli: antropogenním vlivem, odlišným politickým stavem, 
který se liší od země k zemi, silami na regionální úrovni, které mění změnu krajinného pokryvu a 
populační růst. 
V této studii jsme se zaměřili na stanovení hlavních příčin, které ovlivnily lesní ekosystémy z 
Rumunska. Ničení lesa má významný dopad na turistické aktivity, ochranu ekosystémů a biologické 
rozmanitosti, fragmentaci lesů a pracovní sílu, zejména v horských oblastech, kde jsou obyvatelé 
zapojeni do lesnických činností. Karpaty jsou dobrým zdrojem potravy, dřeva a poskytují určité 
specifické klima sousedním oblastem. 
Výsledky ukázaly, že vývoj lesních povrchů ovlivňuje stabilitu sociálně-ekonomických aktivit, 
ekologické parametry. 
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Abstract  
The development of small rural settlements, intensive deforestation, the expansion of farmlands, and 
large agricultural blocks of fields have contributed to changes in the Myjava Hill Land's current 
landscape. These changes have contributed to extremely suitable conditions for fast runoff processes 
and intense soil erosion. The intensive erosion activity from the concentrated runoff on slopes creates 
ideal conditions for forming permanent gullies. The rural recreational at region of Myjava is considered 
to have a relatively high density of permanent gullies within Slovakia. 
This study aims to determine the changes in the gully using the Unmanned Aerial Vehicle (UAV) 
technology, the Terrestrial Laser Scanning (TLS) method, and the Global Navigation Satellite System 
(GNSS). The field measurements were undertaken repeatedly from 2014 – 2019 to monitor the 
dynamics of erosion processes. Detailed monitoring and evaluations of 7 cross-profiles of a gully were 
performed. The results show that there are no more significant changes in the position and depth of 
the erosion; the lower part of the gully appears to be stabilized. The changes over time in the 
permanent gully erosion were not very prominent; therefore, conservation practices do not need to be 
implemented to reduce the erosion. 
 
Key words: gully erosion, terrestrial laser scanning, UAV technology 
 
Introduction 
Erosion and transport processes are relevant topics to the general public, especially when they 
concern extreme rainfall associated with mud flash floods. There are several methods for quantifying 
the origin and development of erosion processes and the impacts of water erosion (erosion rills, 
gullies) that are caused. Mathematical simulation models or field measurements are used, they 
provide for the collection and analysis of the necessary data in real time, e.g., after an extreme 
precipitation event (Hlavčová et al., 2019). The primary factors for the occurrence of erosion gullies are 
the landscaping of slopes and land use (agriculturally used slopes), which offer ideal conditions for 
creating concentrated surface runoff and soil degradation. Gully erosion is considered a globally 
significant process of soil degradation (Poense et al., 2003).  
The aim of the paper was to monitor the gully and the effectiveness of wooden dams in the permanent 
gully (were built in 2010). This is one of the erosion control measures used in permanent gullies to 
prevent their expansion or deepening. This paper presents the results of field measurements from 
2014-2019 and evaluates the efficiency of the wooden dams (a comparison of the cross-sectional 
profile in front of the wooden dams). By comparing the shape of the profile from the individual years, it 
is possible to determine whether there have been changes in the gully or blockage from the eroded 
sediments. 
 
Materials and methods  
In small river basins or agricultural slopes, several geodetic mapping techniques are applied to monitor 
spatial and temporal changes in significant and irregular shapes of erosion rills and gullies. Preferred 
techniques for monitoring soil erosion and its manifestations include terrestrial laser scanning (TLS), 
Unmanned Airborne Vehicle (UAV) technology, photogrammetry (see, e.g., Eltner et al., 2013), or the 
use of Global Navigation Satellite Systems (GNSS). 
 
Case study 
The erosion gully monitored is situated on an agricultural slope near the town of Turá Lúka in Myjava. 
Historical maps show that the erosion gully existed in the 19th century (more in Danáčova et al., 2015; 
Valent et al., 2015). Its historical development (length) and its shifts in position based on various maps 
have been assessed. At present, the gully length is 300 m, and the average longitudinal slope is about 
10 %. The maximum depth is 1.2 m, and the width of the gully is between 2 to 5 metres. In 2016, a 
volume of the 1048 m³ gully was detected by the last detailed measurement from TLS technology. The 
gully is covered with vegetation. After heavy rains or the melting of the spring snow, the water is 
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concentrated in a permanent gully, as well as in smaller ephemeral gullies and rills on the slopes (Fig. 
1). 

 
Fig. 1: View of the study area of the agricultural hill slope in Turá Lúka: A, C – runoff path; rills, B  – 

permanent gully erosion; D – wooden check dam 

 
In 2010, 7 wooden dams were built directly in the gully. The reason was to stabilize the erosion gully 
and slow down the surface runoff. This article will evaluate their impact on the change in the shape of 
the gully. 
 
Technology of the monitoring 
From 2014 to 2019, the UAV, TLS, and GNSS technology measurements were used for the 
monitoring. In 2014, the monitoring of the erosion was carried out using UAV technology (Fig. 2B), 
when it is possible to create a 3D model and orthophoto from a single flight. To georeference the 
model, interpolation points focused by GNSS were deployed on the territory. As a part of this mapping, 
the Gatewing X100 UAV was chosen. 
In 2015 and 2016, TLS technology was used (Fig. 2C). It is a technology with two sub-tasks, namely, 
scanning an object directly in a field and postprocessing (processing the scan, and in the case of 
multiple scans, combining them). At the beginning of contactless scanning, it is necessary to create a 
fixed point field, the so-called triangulation points, whose coordinates are determined using GNSS 
systems. These fixed points are used to locate the position of the total station, from which the 
coordinates an the fitting points (cross targets) are focused for georeferencing the model. A Trimble 
TX5 3D laser scanner was used in the mapping. The setting of the scanner parameters depends on 
the quality of the scan and the point cloud density. Monitoring was performed in the winter-spring 
period when the occurrence of vegetation is at its lowest. 
From 2017 to 2019, only GNSS technology was used for the monitoring (Fig. 2A). The occurrence of 
tall vegetation influenced the choice at the time of the measurements. The advantage of this 
technology is the precise determination of the position and height of the point. The Leica System GS15 
GNSS instrument was used with a connection to the SKPOS service, which generates the so-called 
network corrections of geodetic coordinates in real time. 

 
Fig. 2: The monitoring of the gully erosion: A – GNSS; B - UAV; and C – TLS technology 
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Post-processing 
In this case, the post-processing of the measured data and the creation of the Digital Terrain Model 
(DTM) represented a very important step in the field measurements. We implemented the Agisoft 
PhotoScan system for image processing by the UAV equipment. It works on the computer vision 
principle and applies the structure from a motion algorithm. A total of 350 images were oriented 
automatically, and a detailed elevation model was subsequently created from the dense point clouds 
generated from the digital images.   
The data processing by the TLS was realized using Trimble Scene software. The spatial accuracy of 
registration of the twelve specific scans was better than 5.0 mm. A total of 150 million points (110 
million points in 2016) were processed. The taller vegetation, which resulted in eclipses, created an 
issue. The individual clouds were connected and cut, while the taller vegetation, such as shrubs and 
trees, was filtered out using the Cloud Compare system. The resulting model was used for further 
analysis. 
A LEICA product was used to process the GNSS observations to evaluate the results. The 
transformation into the S-JTSK national coordinate system was ensured in the permanent SmartNet 
network. 
When using and processing geodetic monitoring techniques, it is necessary to consider the internal 
errors in each method of data collection. The choice of software and method of processing is 
important. The subject of the paper is not a comparison and analysis of monitoring techniques but the 
identification of morphological changes in the gully due to the stabilization measures selected. 
 
Results and discussion 
The digital elevation model of the surrounding relief was created using the UAV technology, i.e., 
photogrammetry. Digital elevation models were created during the processing of outputs from the TLS. 
Subsequently, longitudinal and transverse profiles were made and compared for the period of 
observation. The point field was measured by GNSS technology. This field of points was sparse, and it 
was not possible to create a digital terrain model. The points were used to determine the current 
position of the edge and bottom of the gully and the analysis of cross profiles in the parts where 
changes in the shape of the gully and stabilizing check dams are expected. 
The gully's deepest bottom position was determined from height models from 2014-2016, and the 
bottom line points focused on GNSS in 2017-2019. In comparison, only slight changes in the position 
and the middle and upper parts were visible. In the lower part, the gully is stabilized in terms of its 
position. Decomposition of the gully was found in the lowest part and its header, while the erosion of 
the gully was identified in the middle and upper parts (more in Nosko et al., 2018). The evaluation of 
the effectiveness of the dams was based on an analysis of the cross-sections before the dams were 
constructed. 
The location of the wooden dams is shown in Figure No. 3. The reference line was the 2016 line (the 
most detailed monitoring). Based on this line, changes in the depth of the gully in recent years were 
determined. 
 

 
Fig. 3: Panorama of the erosion gully with the locations of 7 small wooden check dams 

 
The lowest dam (Dam No. 1) was found to be significantly clogged. The transverse profile at the 18.7 
m station (Dam No. 2) was identified as an erosion depression. Over the last year, the gully has not 
changed significantly in depth; it has only expanded. In the site in front of Dam No. 3, there are no 
significant changes in the transverse profile of the erosion rill, as only a slight extension on the left 
bank of the rill can be seen from the individual field measurements. Dam No. 4 is located in the middle 
part of the gully at station 120.6 m, where the longitudinal slopes are lower, and the gully also has a 
more complex shape. In front of Dam No. 4, there are slight changes in depth, especially in the side 
branch of the gully. In the main gully, an extension in the horizontal direction can be seen (Fig. 4). 
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From the transverse profile of 167.0 m (in front of Dam No. 5), only slight changes in its shape can be 
noted. In the upper part of the gully, there is relatively widespread vegetation. At the 204.2 m station, 
there are no significant changes in the shape of the transverse profile of the erosion gully. 

 
Fig. 4:  Longitudinal profile of the gully erosion in Turá Lúka region 

 
Conclusion 
The paper presents the results of field measurements of the gully erosion. The treatments to be tested 
were small wooden check dams. This experiment aimed to estimate erosion changes in the gully using 
a TLS, UAV technology and GNSS. The measurements were taken at different periods to monitor the 
dynamics of the erosion processes. Of the total number of 7 wooden dams, slight clogging of eroded 
soil particles was identified in four of them, and two profiles have deepened. The results show no more 
significant changes in the position and the depth of erosion during the period of 2014-2019; the lower 
part appears to be stabilized. 
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Souhrn 
V příspěvku jsou zpracovány výsledky z terénních měření erozního výmolu, a hodnotila se účinnost 
vybudovaných dřevěných prehrádzok. Porovnáním příčných profilů před prehrádzkami se zjišťovala 
změna tvaru profilu, tedy možné zařezávání výmolu (vymílaná prehrádzky) nebo jejich zanášení 
Erodování sedimenty. Na mapování území byly použity UAV, TLS a GNSS technologie. Z výsledků 
vyplynulo, že ze 7 prehrádzok bylo ve 4 případech viditelné jejich mírné zanášení, v 2 profilech 
dochází k jejich prohlubování, přičemž ve sledovaném období dochází k mírným změnám v poloze a 
hloubce. Spodní část erozního výmolu se jeví jako stabilizovaná. 
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Abstract 
The aim of the article will be to present the current state of implementation of adaptation measures to 
climate change in Poland and Slovakia on the example of selected urban agglomerations. These 
agglomerations are also cities with great tourism potential. Adaptation to climate change has become 
an important element of urban policy in the Member States of the European Union. The currently used 
environmental risk assessment methodologies (including environmental sensitivity, vulnerability) and 
the proposed adaptation measures will be assessed. The greatest attention will be devoted to activities 
in spatial planning and water management. 
 
Key words: climate change, adaptation, urban areas, spatial planning, water management 
 
Introduction 
Climate change as a phenomenon of the 21st century is becoming one of the biggest challenges of 
environmental policy. The World Economic Forum, in its Global Risk Report (WEF, 2018), which 
regularly assesses the 50 largest global risks in terms of their impact, likelihood and interactions, has 
included extreme weather events, water scarcity crises, natural disasters and failure to mitigate climate 
change and adaptation to the current 5 largest risks. Although the manifestations of climate change 
vary across regions and regions, its adverse effects on socio-economic and natural systems are 
becoming increasingly significant and require active action. 
The results of scientific analyzes and climate scenarios clearly indicate that the global climate, 
including that of Poland, is changing. The greatest threat to the Polish economy and society is the 
increase in: the average annual air temperature, the frequency and intensity of extreme phenomena, 
i.e. strong winds, torrential rains and instant flooding  (MIC, 2016). 
For Slovakia, the fulfillment of the scenario with four-degree global warming – stated by 
Intergovernmental Panel on Climate Change (IPCC, 2014) could mean an increase in the average 
annual temperature by 5 to 6 ° C, which is a huge leap that would have a significant negative impact 
on the biosphere, food production, but also drinking water sources and public health. Adaptation to 
these climatic conditions would be associated with enormously high costs. Analyzes of climate change 
scenarios, expected manifestations and possible consequences for individual monitored areas, which 
are presented in the strategy (MoE, 2018), do not assume an increase in temperature according to the 
scenarios with maximum warming until 2100. In the case of climate change, its future course and 
actual extent is still burdened by a high degree of uncertainty and our activities determined by the 
current knowledge of the problem. 
Among the most important documents and programs dealing with the issues of adaptation and 
mitigation to climate change are: 
− Forging a climate-resilient Europe - the new EU Strategy on Adaptation to Climate Change 

(Brussels, 2021),  
− AR5 Synthesis Report: Climate Change 2014 (IPCC, 2014), 
− The United Nations Framework Convention on Climate Change (UNFCCC, 2015), 
− The Katowice Rulebook (UNFCCC, 2018), 
− The Global Risks Report by World Economic Forum (WEF, 2018). 
The first government document that responds to the challenges of adapting to climate change in 
Poland is Polish National Strategy for Adaptation to Climate Change by 2020 with the perspective by 
2030 (NSA 2020) (2014). The implementation of the Strategy's recommendations is the Project of 
Urban Adaptation Plans (UAP) to climate change, which included 44 cities with a population of over 
100,000. The project UAP was implemented in 2017-2019. The aim of the project UAP is to increase 
the resilience of cities to threats related to climate change. The resilience of cities determines the 
effective and efficient response to emerging extreme weather phenomena (44UAP, 2018). 
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The main objective of the updated Strategy for the Adaptation of the Slovak Republic to Climate 
Change is to improve Slovakia's preparedness to face the adverse consequences of climate change, 
to provide the widest possible information on current adaptation processes in Slovakia, and to 
establish an institutional framework and coordination mechanism to ensure effective implementation of 
adaptation measures at all levels in all areas, as well as to raise general awareness of the issue (MoE, 
2018). 
 
Methodology 
The article presents the results of the implementation of adaptation measures to climate change in 
selected tourist cities in Poland: Kraków and Wrocław, and in Slovakia: Bratislava and Spišská 
Teplica. The focus was on the analysis of climatic phenomena affecting the settlement system of the 
city and the proposed adaptation measures in the fields of water management and spatial planning. 
 
Result 
For the greatest climate threats for individual sectors/areas of cities (water and waste management, 
public health, transport, energy, spatial planning, high-density areas, biodiversity, tourism and 
heritage) can be considered primarily: heatwaves, frost, intensive precipitation and storms, urban 
flooding, floods, coastal flooding, drought, windstorm, landslide and rise in sea level (44UAP, 2018). 
The climatic phenomena that pose the greatest threat to the 4 analyzed cities are primarily heat 
waves, intense rainfall and storms, urban floods and storms (Tab.1). 
 
Tab. 1: Identified meteorological and hydrological threats in selected cities (44UAP, 2018, UAP 
Krakow, 2019, UAP Wrocław, 2019, Bratislava, 2014, Spišská Teplica)  
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Kraków X X X X X      
Wrocław X  X X    X   
Bratislava X  X X X  X X   
Spišská 
Teplica X  X X X  X    

 
Public health, transport, water management and spatial planning were considered to be the 
sectors/areas of cities most vulnerable to climate threats and requiring the most urgent interventions in 
selected cities (Table 2). Appropriate measures to adapt to climate change have been defined for 
these sectors, which can be divided into organizational, technical and technological measures. 
Examples of selected adaptation measures related to water management and spatial planning planned 
in the analyzed cities are presented in Table 3. 
 
Tab. 2: The most sensitive sectors/areas in the analyzed cities (44UAP, 2018, UAP Krakow, 2019, 
UAP Wrocław, 2019, Bratislava, 2014, Spišská Teplica) 

Sectors/areas 
Cities 

 
Kraków 

 
Wrocław Bratislava Spišská 

Teplica  
Water and waste 
management X X X X 
Public health X X X X 
Transport X X X X 
Energy   X X 
Spatial 
management  X X  
High-density areas X    
Biodiversity   X X 
Tourism     
Heritage     
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Tab. 3: Selected adaptation measures related to water management and spatial planning in the 
analyzed cities (UAP Krakow, 2019, UAP Wrocław, 2019, Bratislava, 2014, Spišská Teplica) 

Kraków Wrocław Bratislava Spišská Teplica 
• Expansion and 

modernization of the 
city drainage system  

• Rainwater 
management 

• Modernization of flood 
embankments  

• Construction and 
development of parks 
as a system of blue 
and green 
infrastructure  

• Increasing the 
availability of water in 
the city area  

• Guaranteeing 
resources and 
developing blue and 
green infrastructure  

• Construction, 
reconstruction and 
modernization of the 
water supply system  

• Water supply and 
sewage network 
management  

• Increasing the share 
of biologically active 
surfaces by reducing 
impermeable surfaces 
in the city or by 
unsealing them 

• Development of local 
spatial development 
plans, taking into 
account the principles 
of sustainable 
development and the 
need to adapt the city 
to climate change 

• City ventilation and 
ventilating system  

• Guidelines for the 
development of 
ecological building 

• City security system 
for increased water 
demand 

• Rainwater 
management system 

• Increasing the city's 
safety in extreme 
weather events 

• Sustainable building 
• Adaptation of 

recreational and 
leisure spaces to 
climate change 

• Using the potential of 
riverside areas 

• Adaptation of public 
space to climate 
change 

• Construction and 
development of blue 
and green 
infrastructure in the 
city, with particular 
emphasis on 
microretention 

• Revitalization and 
restoration of 
degraded (post-
industrial) areas and 
green areas in the 
city 

• Increase water self-
sufficiency by 
supporting the use of 
recycled water (gray 
water) and rainwater 
harvesting  

• Rationalize the 
consumption of 
water as a natural 
resource  

• Minimize water 
losses in distribution 
networks  

• Ensure the highest 
possible quality of 
wastewater 
treatment  

• Prevent the threat to 
water resources from 
investment 
construction (golf 
courses, water 
works)  

• Introduce 
sustainable rainwater 
management 
practices, prevent 
urban drainage and 
reduce rainwater 
runoff into sewers  

• Introduce 
sustainable rainwater 
management 
practices by reducing 
the proportion of 
impermeable 
surfaces  

• Ensure and support 
the prevention of 
excessive 
overheating of 
buildings  

• Support and use 
vegetation 
(vegetation roofs and 
walls)  

• Increasing or 
directing the outflow 
of water: Seepage 
ridges and removal 
of deposits from the 
riverbed; Ensuring 
the flow of bridge 
openings  

• Increasing the 
retention capacity of 
the territory: Poldre; 
Artificial wetlands; 
Soak up rainwater 
from paved areas; 
Minimize the 
proportion of 
impermeable 
surfaces and 
replace them with 
permeable surfaces; 
Rainwater 
harvesting 

• Ensuring sufficient 
flow capacity of the 
sewer system: 
Systematic care of 
the sewer system; 
Construction of 
relief chambers  

• Use of natural 
environment / 
natural elements for 
anti-flood purposes: 
Sensitively regulate 
urban flows; 
Diversify the 
structure of land 
cover; Renaturate 
and protect streams 
and wetlands 

 
In the analyzed cities, the most important activities in the areas of spatial planning and water 
management in question include the construction and development of blue and green infrastructure, 
with particular emphasis on microretention. A comprehensive approach to urban climate change 
adaptation and mitigation could be presented graphically as in figure 1. 
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. 

Fig. 1: Role of blue and green infrastructure in mitigating climate change in cities 
 
Conclusion 
The anthropogenic determinants that have the greatest impact on the climate of cities are (MIC, 2016): 
population, size of the built-up area, character and compactness of buildings, differentiation of 
roughness and permeability of the substrate, the type and intensity of the economy, the level of 
development of technical infrastructure (rainwater drainage system), type, size and location of 
biologically active areas (green and blue infrastructure), size of undeveloped areas, proximity to other 
administrative centers. 
A solution that should ultimately prevent, or at least minimize, the risks of the negative effects of 
climate change is a combination of mitigation measures aimed at reducing vulnerability and enabling 
the adaptation of humans and ecosystems with lower economic, environmental and social costs 
(Zelenakova, 2010, Galas et al, 2014a, Galas et al, 2014b). Adaptation aims to mitigate the adverse 
effects of climate change, reduce vulnerability and increase the adaptive capacity of natural and man-
made systems to current or expected negative effects of climate change, and strengthen societal 
resilience by raising public awareness of climate change and building a knowledge base for more 
effective adaptation. 
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Souhrn: 
Antropogenní determinanty, které mají největší vliv na klima měst, jsou: počet obyvatel, velikost 
zastavěné plochy, charakter a kompaktnost budov, diferenciace drsnosti a propustnosti podkladu, druh 
a intenzita ekonomiky, úroveň rozvoje technické infrastruktury (odvodňovací systém dešťové vody), 
typ, velikost a umístění biologicky aktivních oblastí (zelená a modrá infrastruktura), velikost 
nezastavěných oblastí, blízkost dalších správních center. Cílem článku bude představit současný stav 
implementace adaptačních opatření na změnu klimatu v Polsku a na Slovensku na příkladu vybraných 
měst/obcí. Tyto aglomerace jsou také městy s velkým turistickým potenciálem. Přizpůsobení se změně 
klimatu se stalo důležitým prvkem městské politiky v členských státech Evropské unie. Posuzovány 
budou aktuálně používané metodiky hodnocení environmentálních rizik (včetně citlivosti na životní 
prostředí, zranitelnosti) a navrhovaná adaptační opatření. Největší pozornost bude věnována 
činnostem v územním plánování a vodním hospodářství.  
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Abstract 
Czech landscape represents typical central European landscape geographically, ecologically, and 
socially. That determine mostly very complicated lands distribution and lands ownership. Recently as 
the basic tool serving for the lands and their ownership balancing within the specific cadastral area the 
land adjustment could be used. The plan of common facilities being the obligatory part of this process 
is conducting for planning and designing of collectively used facilities e.g., roads, anti-erosion and 
water-management facilities and ecologically stabilizing facilities as well. Standardly, those facilities 
are planned on the lands owned by state, municipality and there is an obligation of the other owners to 
provide a proportional part of their lands for these facilities’ construction. Within the cadastral areas 
with the lack of state and municipality owned lands this approach should be different to avoid 
disagreements among the landowners. The article presents special approach of common facilities 
localization regarding the potentials and limits situated within the specific cadastral area of Modrec, as 
the example of different approach to the common facilities localization when state and municipal lands 
are not available. 
 
Key words: Territorial analytical data, Erosion, Skeleton of ecological stability, Cadastral area Modrec 
 
Introduction 
The implementation of land adjustments in the Czech Republic is regulated by Act No. 139/2002 Coll., 
On Land Adjustments and Land Offices and on the Amendment of Act No. 229/1991 Coll., On the 
Adjustment of Ownership Relations to Land and Other Agricultural Property, as amended. This law 
simply divides the process of land readjustment into two steps: 1) optimization of functional and spatial 
properties of land of individual owners and 2) implementation of the plan of common facilities. The plan 
of common facilities generally serves to ensure the functions of the landscape of the area, strengthen 
its biodiversity and prevent the effects of harmful effects, as well as to create an optimal distribution of 
the service landscape infrastructure. The plan of common facilities is the object of landscape planning. 
In the practice of the land adjustment process, the problem of lands is usually solved first and then the 
plan of common facilities on the contour of the newly defined land structure is solved. At the same 
time, it is obvious that for the purposes of a functional landscape, it is appropriate to implement this 
procedure in the reverse order. The article deals with the presentation of the background study of 
common facilities for land adjustment in cadastral area. Modřec, where this method of landscape 
optimization was chosen. The starting point of the study is natural (Buček, Lacina 2007), administrative 
(http://www.policka.org) and functional limits of the area - especially protection against erosion 
(Wischmeier-Smith 1978, Janeček 2002). Aspects of the sustainability of land management (eg Brus 
et al. 2020) and landscape aesthetics were also taken into account (Deutscher 2014). 
 
Material and methods 
The cadastral area of Modřec is in the Pardubice Region in the western part of the Svitavy District. 
This territory belongs to the administration of the municipality with extended powers (ORP) Polička. 
The cadastral area is one of the city districts of Polička. 
The own area of the land adjustment differs slightly from the boundaries of its own cadastral area. The 
inner perimeter of the land adjustment excludes the built-up area of the municipality and homestead 
from the solved area, separated from the continuous development. K.ú. Modřec has an approximately 
triangular shape, its area is 467.53 ha, the perimeter of KPÚ has a smaller area of 416.32 ha. 
The methodology of the analytical part of the study consisted of several consecutive steps: 

• provision of basic information about the locality - analysis of land owned by the city of Polička 
as a potential starting point for locating measures 

• analysis of the historical context and natural conditions of the area 
• construction and analysis of a digital relief model - determined min and max altitude in the 

perimeter of land adjustment (561 m above sea level, respectively 662 m above sea level) and 
the slope characteristics of the area (mean slope value is 6.5%, but sometimes reaches 
values over 20%) 

• modeling of accumulated runoff paths 
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• inspection of erosion monitoring (www.vumop.cz) - it was found that 20.2% of the area is 
extremely endangered by water erosion 

• field survey reflecting the current state of the landscape 
• analysis of administrative and legislative limits of the territory 

The design part of the study defines the relevant measures, which are based on the results of the 
described analysis of the area. 
 
Results 
As described above, the fundamental result that precedes the proposal for the optimization of common 
facilities is the analysis of administrative and legislative limits of the territory and the current state of 
the landscape, to which the common facilities must respond. In the present study, the results of both 
analyzes are presented through maps (see fig. 1 and fig. 2). 
Figure 3 then shows the result of optimized common facilities location based on the combination of 
self-conducted field survey and legislative and administrative limits on the locality.  
 

 
Item 
number Description Area 

[ha] 
Item 
number Description Area 

[ha] 
1 Sedimentation of eroded 

particles 1.70 9 Stream veget. 
accompaniment 

0.20 

2 Waterlogged grassy valley 6.90 10 Reservoir veget. 
accompaniment 

0.60 

3 Solitaire tree 0.04 11 Linear woody vegetation 2.20 
4 Wind erosion affected area 2.30 12 Linear woody vegetation 1.50 

5 Slope with erosion 
phenomena 11.80 13 Linear woody vegetation 0.30 

6 Grassy valley 6.30 14 Sedimentation of eroded 
particles 

0.80 

7 Stream veget. 
accompaniment 0.20 15 Sedimentation of eroded 

particles 
0.20 

8 Biomass production area 0.20    
Fig. 1: Relevant outputs of field survey 
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Fig. 2: Landscape limits defining the common facilities items location 

 

 
Item 
mark Description Width 

[m] 
Length 
[m] Area [ha] 

1 Grassy infiltration belt 25 270 0.61 

2A Wood structure, 
element 10 320 0.71 

2B Wood structure, 
element 25 325 0.67 

3 Wetland 50 175 0.85 
4A Wood structure, 20 370 0.91 
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element 

4B Wood structure, 
element 35 135 0.45 

5 Wood structure, 
element 20 55 0.09 

6 Grassland 20 590 1.19 
7 Grassy infiltration belt 50 1120 4.41 

Fig. 3: Proposal of common facilities items location 
 
Discussion and conclusion 
The article presents a study of the optimized solution of common facilities as a basis for the plan of 
common facilities of complex land adjustment of cadastral area. Modřec (ORP Polička). The 
optimization of the location of common facilities is realized regardless of the future arrangement of 
land and ownership rights to them. It is based only on the current state of the territory, respectively the 
definition of the influences that determine this situation for a long time and the legislative and 
administrative limits to which the area is burdened. This solution was initiated by the municipality of 
Polička as one of the ways to locate common facilities in the case where land tenure in the locality of 
complex land adjustment is highly complicated as well as the number of limits are located there. In 
terms of negative effects in the landscape, the area is currently dominantly threatened mainly by water 
erosion. The final design of potential common facilities is designed so that the common facilities have 
primarily biological and biotechnical character and can be used as multifunctional (e.g. integrated anti-
erosion, hydric and ecological-stabilization function in one element). The design respects the 
landscape character of the area, as well as tries to reflect elements of landscape aesthetics. 
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Souhrn 
Článek prezentuje studii optimalizovaného řešení společných zařízení jako podklad pro plán 
společných zařízení komplexních pozemkových úprav k.ú. Modřec (ORP Polička). Optimalizace 
lokalizace společných zařízení je realizována bez ohledu na budoucí uspořádání pozemků a 
vlastnických práv k nim. Vychází pouze ze současného stavů území, resp. definice vlivů, které tento 
stav dlouhodobě určují a legislativních a správních limitů, kterým je území zatíženo. Toto řešení bylo 
iniciováno obcí Polička jako jedna z možností, jak lokalizovat společná zařízení v případě, kdy je 
pozemková držba v obvodu komplexních pozemkových úprav vysoce komplikovaná a v území je 
lokalizována řada limitů. Z hlediska negativních vlivů v krajině je území v současné době dominantně 
ohroženo především vodní erozí. Výsledný návrh potenciálních společných zařízení je koncipován tak, 



98 
 

aby společná zařízení měla především biologický a biotechnický charakter a mohla být využita jako 
multifunkční (např. integrovaná protierozní, hydrická a ekologicko-stabilizační funkce v jednom prvku). 
Návrh respektuje krajinný ráz území, stejně jako se snaží reflektovat prvky krajinné estetiky. 
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Abstract 
The connection of touristic ports/marinas with the inland assets of the surrounding area through 
thematic itineraries, has as its objective the enhancement of heritage and the boosting of the area's 
image towards outside. As a whole, it is an informative structure of nodal points that represents places 
full of information, where tourists can discover new sensations, emotions and recreational activities 
that the area offers. A tourism offer integrated solution could be the basis for a further development of 
strategies and policies, focused on the implementation of a diversified tourism outcome. It can also 
trigger growth processes in a sustainable way, through the development of forms of slow tourism 
focused on the concepts of sustainability, responsibility and eco-compatibility, in the framework of 
landscape and heritage protection. This paper proposes an overview of some itineraries, reported in a 
tourism e-guide, which link the Regional Ports located in the south Adriatic Sea, to the hinterland, 
characterized by the presence of valuable environmental, natural and cultural resources. These areas 
have considerable potential to strengthen the territory on European and international markets, to de-
seasonalize the tourist offer and to create economic and employment opportunities. 
 
Key words: Coastal Tourism, Thematic itineraries, Regional Ports, Tourism e-guide, Landscape 
protection, Heritage valorisation. 
 
Introduction 
The Mediterranean area is characterized by extraordinary assets connected to its unique internal and 
coastal environments, with significant potential for tourism development [Statuto & Picuno, 2017]. 
However, this potential is not fully exploited, while tourist activities on coastal areas are mainly focused 
on a seasonal “sun, sea and sand” approach [Martins et al., 2020]. Nevertheless, there are alternative 
forms of tourism which could prolong the tourist season, tap new markets and overall provide the 
essential conditions for regional economic growth [Rochwulaningsih, et al., 2019; Picuno C.A. et al., 
2017].  
Nautical tourism (NT) is a tourism niche that combines the whole of marine recreation activities in 
destination shores and ports, by offering facilities and services for dry land tourists, cruisers and 
yachtsmen. In other words, all the on-shore and off-shore involving activities (Lam Gonzales et al. 
2015) - comprising floating, submarine and land infrastructure (Lukovic 2007) with a strong marine 
component as defined by Lukovic, (Lukovic & Kizielewicz 2013) – is not only limited to the marine 
factors and equipment, but also involves the cultural conditions, land facilities and environment in the 
hosting marinas and hinterlands.  
NT, constitutes an industry of high added value with strong clientele growth tendencies in the 
Mediterranean Sea [Kizielewicz, 2012; Picuno C. et al., 2020]. Generally, NT is seasonal; however, if 
combined properly with other mild tourism activities, it may be prolonged with profound positive impact 
to local economies [Picuno P., 2016; Olišarová et al., 2018; Statuto et al., 2013]. Despite its high 
potential, nautical tourism is not sufficiently developed in Europe, and its connection with the assets of 
the hinterland is often insufficient and underestimated.  
In this paper, the results of the REGLPORTS Project, financed by the Interreg Italy-Albania-
Montenegro Programme, are reported. The main objectives of this Project are to develop a common 
model for the smart and sustainable nautical tourism management through integrated development 
plans, the capitalization of inland’s natural and cultural assets aim to diversify tourism products and 
services, the preservation of environmental sustainability and the use of smart ICT tools that will 
substantially upgrade the existing tourism facilities and services. 
 
Material and methods 
The focus area of the study regards the Italian Regions of Puglia and Molise and the entire territories 
of the countries Albania and Montenegro.   
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Fig. 1: Study Area 
The Coast of Puglia Region represents today the most important asset of the Apulian tourist offer, both 
in terms of attractiveness and in terms of access to the territory and connection to the touristic systems 
of the macro-region, representing one of the major points of strength of the Apulian economy in the 
perspective dictated by the Blue Economy. The Molise Region is scattered with small towns and 
picturesque villages, where you can discover the authentic folklore and ancestral traditions that still 
animate the region today. The Albania is a relatively new tourism destination. Tourism is a strategic 
sector and the country is trying to grow economically and compete with other countries in the region, 
having a profile with important resources especially in terms of maritime economy. In Montenegro the 
NT is one of the fastest growing tourism segments on the Montenegrin part of the Adriatic coast. All 
the data collected regarding the entire eligible area (Fig 1) were further used for the implementation of 
the other tools of  
In order to improve tourism services and facilities offered, some targeted ICT tools have been 
developed including: a) the Informative Destination System (IDS); b) the i-Tourist Guide; c) the web-
GIS system.  
 

 
Fig. 1: : Implementation of applications 

 
The implementation of these applications was based on the adoption of the Rational Unified Process 
(figure 2) in which software development, is divided into four phases and nine core process workflows 
that define who, what, when and how development will take place. Specifically, the processes are:  

 
Inception: determination of the idea structure and needs of the project, 
Elaboration: evaluation and analysis of the requirements and the necessary architecture of the system 
Construction: Coding, implementation and testing of the application 
Transition: Releasing the software to the public. Adjustments and/or updates are made based on 
feedback from the end users. 
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Results 
As mentioned above, the results were the implementation of IT tools able to improve tourism services 
and facilities:  These tools are:  
The Informative Destination System (IDS). It includes ports’ info about construction features, 
structures, local weather parameters, weather forecast and alerts (figures 3). The system also 
foresees the access to the online docking system, with Information about on available and reservation 
of mooring positions and a mooring cost calculation tool  
The i-Tourist Guide is a smart, stand-alone mobile application, in iOS and Android versions. It 
indicates the preferences regarding: the place of departure and the final destination, the available time, 
services required, availability of disabled access, category preferences for thematic routes etc. The 
system compares them with the information stored in its geodatabase and provides the user with the 
ideal routes to travel according to the preferences entered, from REGLPORTS marinas to more inland 
locations (figure 4). 

 

 
Fig. 3: I Tourist Guide result screen 

 

 
Fig. 4: I-Guide Search  Screen 

 
The WEB GIS is a user-friendly application which can be used both on smartphone and PC/Mac 
browsers. The application meets the requirements of security, interface and functionality on multiple 
platforms and can be used on computers and mobile devices (smartphones, tablets), using responsive 
design. The system is able to manage, analyze and present spatial and geographical data, while the 
user is assisted in its use, by information that is displayed on his screen (figure 5). 
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Fig. 5: Web GIS Screen 

 
Discussion 
The IT tools implemented have as goal of enhancing smart and sustainable tourism management in 
the intervention area, through the development of NT and its connection with the mainland. Together 
with the foreseen development plan it will constitute a holistic framework for tourism development in 
the entire intervention area. All the Project’s main results including the studies, models, tools (IDS, 
web-based GIS) and applications, could be easily adopted and capitalized on by the 
local/regional/national stakeholders and public authorities, during and after the end of the Project.  
 
Conclusion 
In general, IT solutions play an important role in overcoming the different travel constraints that people 
face when planning and carrying out a tourist trip. The IT Tools that have been proposed, through their 
interconnectivity and integration, would constitute an innovative approach in tourism industry, which 
cannot be successfully tackled by individual national strategies. However, there is a need to further 
develop of tourist ports and support for shipbuilding as a driving force for pleasure tourism, for nautical 
charter, for the nautical industry, for the seafaring crafts and sports activities, which can in turn 
significantly improve the positioning of these territories, hence contributing to a further valorisation of 
the nautical tourism and public recreation of internal landscapes as well.  
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Souhrn 
Projekt REGLPORTS identifikuje problém nedostatku holistického přístupu v oblasti cestovního ruchu 
v povodí Jaderského moře a konkrétněji chybějící spojení mezi námořní turistikou a její integrací na 
pevninu s kulturou a dědictvím každé příslušné oblasti. Řeší tuto otázku vytvořením sady IT nástrojů, 
které pracují při připojování přístavů k vnitrozemským památkám. Jedná se o tyto nástroje: a) 
Informační destinační systém (IDS) pro plánování a správu cest jachtami do přístavů / přístavů; b) i-
Tourist Guide, tj. mobilní aplikace pro plánování výletů v rámci Tematických tras implementovaná 
propojením přístavů REGLPORTS s více místy ve vnitrozemí, na základě uživatelem definovaných 
kritérií; c) systém web-GIS, tj. interaktivní nástroj pro zaznamenané informace, tematické trasy a data. 
Jejich implementace je schopna posílit námořní turistiku a synergie s veřejnou rekreací vnitřních krajin. 
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Abstract 
Covid-19 pandemy has shown the importance of outdoor recreation for populations' physical and 
mental health. The pressure on suburban nature areas has been greater then in times when people 
can choose the location of their outing. Whilst during the more modest lockdown measure the stress 
has been greater in attractive nature-protected areas in times of strict lockdown it has been the 
suburban areas that suffered the most. This trend documents how important it is to have high-quality 
outdoor recreation infrastructure not only in open countryside but also in close to settlements. Close-
to-nature trails are of greatest significance because they allow the space to accommodate great 
volumes of visitor without impact on natural resource. When left alone, which is common state of 
affairs in the Czech Republic, trampled in user created trails appear. Such trails are often 
unsustainable with potentially high maintenance costs and ineffective use of space. Expertly planned 
trails that provide better user experience, more ergonomic use of land and lesser impact are needed. 
 
Key words: Trails, close-to-home trails, suburban recreation, CoVID-19 pandemy 
 
Introduction 
It's no novelty that staying outdoors is a human need. Neither it’s should strike as surprise that the 
number of visitors to nature has grown in recent years, together with associated negative phenomena. 
Part of the nature visiting public has joined the foresters and nature protection workers in voicing 
corcerns. While we do not question the seriousness of issues faced by land managers, our 
professional experience shows us that the essence of the problem might lie elsewhere then generally 
suggested. In fact the overcrowded nature situation is more complicated that it might seem at first 
sight. 
In our opinion the source of the problem is caused by the fact that in the Czech Republic there is no 
clear entity responsible for managing outdoor recreation. One could argue that current land managers 
feel visitors as a complication. To put it bluntly,  foresters fight the bark beetle and conservation 
workers protect the black grouse in places that people dare to visit. Both foresters and nature 
protection in fact do practice visitor management but only as a side competence or a burden to their 
mandate. 
 
Results 
The current problem of perceived recreational overuse has been boiling for some time. However, only 
societal impacts of CoVID-19 pandemy have demonstrated its hugeness. With decade-long 
professional experience in field of outdoor recreation design we found two culprits. First, there is a lack 
of quality recreational infrastructure in places where it's needed. Two, the outdoor recreation skillset is 
decreasing in Czech population. We will focus the article on the first culprit, with focus on the context 
of suburban close-to-nature trails. 
With respect to the outdoor recreation infrastructure, it is often claimed that the Czech Republic has 
most elaborated network of hiking routes on the planet. However, it never comes to question how this 
network still performs in current conditions. In recent state-socialist past people had more disposable 
leisure time, they ventured on longer point-to-point hikes and used public transport for their outings, 
even for long distances. Car traffic was less intense. Private land ownership had not been an issue 
which allowed routes through places currently un-accessible. Today, the number of waymarked routes 
accessible by car, with good parking, and sensible loops, is quite limited.   
People are still interested in visiting nature, in fact more so then in the very recent past, but at the 
same time it is becoming evident, that the pool of knowledge on outdoor recreation practices is 
decreasing. Some people do not have even basic skills to equip themselves and plan an outdoor 
pursuit. More often it is the case that they do have some skills but overestimate them. The most 
evident lack seems to be inability to work with maps and plan visits with them. The impact of this is 
overuse of well-known, well-curated, well way-marked spots. The second impact is that in these places 
the failing outdoor etiquette ends up in visible evidence of misbehavior (noise, litter, and unintended 
and intended damage to natural resource). 
Currently we are living through the second year of CoVID-19 pandemy. For recreation experts it is an 
interesting even personally unpleasant experiment. Interesting it is mainly because we could observe 
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the pressure put on outdoor recreation infrastructure, both in the countryside and in suburban areas 
and what it has revealed. 
 
In the period from half of March 2020 till half or May 2020 our country has been closed in hard 
lockdown. In the first month of the pandemy people perceived CoVID-19 as a threat, mainly for risk 
groups of the population, and tried to comply with the measures. Leisure opportunities become limited 
as culture, sports and retail closed down. No cafes or pubs, minimal social intercouse with family and 
friends. Foreign travel was de facto prohibited. However travelling within the country was permitted. 
And while in other countries people have been locked into their homes, in the Czech Republic it was 
legal - and recommended by some health experts - to go for walk, visit a playground or to make a trip 
for a hike. 
It was at this time that the strenght of the Czech tradition of outdoor pursuits fully revealed itself. Czech 
public is generally used to involve in outdoor pursuits and the habit of doing so is passed through 
generations. While the outdoor skillset may have declined, we do not find ourselves in situation when it 
would feel strange, unusual or dangerous to visit nature areas. Some of the outdoor core enthusiasts, 
pundits and experts unfairly talked down people's trips to nature with explanation that they are doing 
so only because the retrail centres closed down. In fact there is not that many people whose sole 
leisure would be shopping only. What happened was in fact a cumulative effect of millions of 
unrealised shop visit. 
In spring 2020, when almost all leisure and recreational opportunities (and also most of the 
commitments) have been closed down, millions of Czech ventured into the outdoors. Given the natural 
and topographic qualities of the Czech Republic and given the state of outdoor recreation 
infrastructure the effect was immense concentration of visitors  and pressure on popular spots that 
have been often overused even before the pandemy. Such concentration of people caused worries on 
behalf of civil servants and politicians from spreading of the virus and also a disgust from the masses 
on behalf of outdoor pursuits elite. 
Throughout the summer of 2020 almost all measures have been lifted. Yet foreignh travel was much 
less common then before the CoVID-19 pandemy with much more focus ond domestic holidays and 
trips. This has caused higher visitation of Czech natural areas too. Autumn and winter waves of the 
pandemy were accompanied by unclear health measures and decreased compliance. 
Big change happened on March 1st 2021, when a lockdown as strong as previously have been 
decreed with additional ban of travelling outside of county of residence. Originally it should have last 3 
week, but it has been prolonged til April 11. After this date (and at time of writing this submission) the 
lockdown continues with the travelling ban being lifted. While in 2020 the crowding has hit countryside 
natural areas, in March 2021 the pressure has concentrated at suburban areas. At this moment the 
deficiencies of suburban recreational infrastructure came to the light: appropriately routed, user 
created trails, missing or damaged equipment, neglected tree care and litter. It has become evident 
that suburban nature remains at the fringe of the interest of society. It came to focus only at this 
moment when it became the last instance of outdoor recreation opportunity.   
We believe that there needs to be more effort to manage suburban natural areas for recreation of the 
public to secure one of the foundations of the quality of urban life. The most effective tools to achieve 
such care are expertly designed and delivered sustainable close-to-nature trails. The following two 
examples show how they have been used in the past and what potential they constitute for the 
present.   
 
Case Study 1: Historic recreational infrastructure in suburban Pilsen 
It might seem that investments into outdoor recreation infrastructure is a recent phenomenon. 
However in Central Europe they have longstanding heritage leading up to 18th century. At that time 
spas have become popular and around them trail for strolls and casual walks appeared, often carved 
very robustly from stone. Just few decades later, around 1820s, hiking (wandern, turistika) was gaining 
in popularity in Germany. In the half of 19th century, it has spilled over the German speaking border 
regions (e.g. Sudetenland) into the Central Bohemia and inspired creation of many exceptional trails, 
some of which lasted to current days. 
One of the places that demonstrate efforts of the hiking movement is an area lying north-east of Pilsen 
around Berounka river (then called Mže). The area was visited by collective outing of the hiking clubs 
as early as 1868. A legendary summer restaurant opened in Zábělá and on both sides of the river 
canyon narrow hiking trails were constructed, creating a 15 km loop with crossing of Berounka river at 
the bridge in Dolany. A new stop "Zábělá" for hiking visitors has been created on the river valley rail 
line with specials trains each Sunday and Holidays. Ferry used to operate by the restaurant for those 
who wanted to cut the loop little shorter. 
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These beautiful trails have been constructed in previously inaccessible rocky canyon slopes over the 
Berounka river. Through a moderate construction impact they brought new values into the landscape 
and created valued and admired place. After 1948 the location lost its popularity with hiking clubs 
reorganised by the state regime change, the summer restaurant was shut down and Zábělá train 
station was later closed too. The loop has become too long for a casual holiday hike. Currently the 
trails are in bad shape, suffering from lack of or inappropriate maintenance. There are still people who 
appreciate the charm and beauty of the location and use them. 
Zábělá case demonstrates that an established location for suburban outdoor recreation can appear 
quickly if there is a coordinated effort. It also demonstrates that new historic and sociali conditions can 
annulate the human effort necessary for sustaining it and that the locality can disappear. Clearly 
without attention and care infastructure for outdoor recreation cannot endure. 
 
Case Study 2: Missing Outdoor Recreation Infrastructure of Prague's Bohnice Estates 
The case of Bohnice, large housing estate (panelákové sídliště) with around 30 thousand inhabitants 
on the northern edge of Prague, demonstrates the potential for improving suburban outdoor recreation 
infrastructure. Similar to many of Prague's estates, Bohnice has a relatively attractive and sizeable 
natural area in it's walking distance. 
However, what can appear to be a sizeable natural area around the estate, that is able to fullfill the 
needs of its inhabitants and visitors from other Prague's neighbourhoods for outdoor recreation, in fact 
does not suffice. Large areas of green space are taken by gradually enlarging quarters of Prague 
Botanical Garden (with paid entry, closed to public during lockdown). North of the estate lie large parks 
and gardens of the Psychiatric Hospital Bohnice, that are open to public on normal occasions, but 
have been closed during the locdown. The remaining green space is fragmented, harder to access on 
foot and harder to utilize due to steep topography of rocky slopes towards Vltava river.    
We focus here on the most compact green space, southwest slopes above Podhoří at Trója, lying 
south of neolithic settlement Na Farkách around the Palírka hill. It is constituted by relatively steep 
slopes with 80 m vertical  difference within the 150 - 200 m of width shaped into articulate ravines 
towards Vltava river. Unlike the more northern green area of Podhoří the area of interest is not too 
rocky. While the flatter part is zigzagged by user created trails, full with visitors in normal situations and 
even more so at the times of CoVID-19 pandemy, the expanding slopes above the river remain 
unutilised for recreation. 
There is no trail network located in this part of the green area. The only few tracks are connecting 
Bohnice with Vltava valley in the shortest line of travel, going down the fall-line. They are historic 
routes between the former agricultural settlements and river side settlement Podhoří u Vltavy. 
Sideslopes around them are often 100% or more steep and have been used as vineyards, which is 
made evident by remains of stone retaining walls of the former terraces. Historically the area have 
been long deforested, but currently it is overgrown with self-seeding forest with no commercial value in 
timber. 
In opposition to surrouneding blocks (paneláky) the area has a wild and adventurous feel to it. In 
clearer areas among the trees are beautiful vistas towards Prague and Vltava river. It is worth to note 
that all undeveloped land in Prague is under strong pressure from developers to transform it into 
construction plots or other use that excluded public. This is the case even for the green area at stake.  
How to create citizens' attachment to green places that would protect them from ungreening by 
development? It can be done easily with expertly planned close-to-nature trails. It is important however 
that the trails are constructed robustly enough to withstand the visitor volumes and at the same time 
realised sensitively so they do not excessively impact the natural resources. They should both 
communicate the natural values and help to channel the impact of visitors by their design. 
 
Conclusion 
In this paper we have tried to demonstrate how the CoVID-19 pandemy unearthed the lack of 
infrastructure for suburban outdoor recreation in the Czech Republic. With first case study we have 
shown that with persistent and coordinated approach it is possible to create a recreational area "out of 
nothing". With the second case study we have pointed to the unsatisfactory state of close-to-nature 
recreational infrastructure around Czech housing estates (sídliště), even if at the first sight there is 
enough green space around them. We have noted the potential that expertly planned and delivered 
trail systems have for improving access to outdoor recreation close to home - with additional benefit of 
helping to protect green spaces from development. 
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Souhrn  
Pandemie CoVID-19 ukázala, jak extrémně důležitá je pro fyzické a duševní zdraví lidí možnost 
pobytu a pohybu v přírodě. Zatímco v dobách mírnějších omezení velkou zátěží trpěly atraktivní, často 
chráněné lokality, v době přísného lockdownu byly extrémně zatíženy především příměstské oblasti. 
Tento vývoj jen dokládá, jak důležité je mít jak v chráněných oblastech, tak v příměstské přírodě 
kvalitní rekreační infrastrukturu - a to především přírodě blízké stezky - které dovedou územím provést 
velké počty lidí bez významnějších dopadů na přírodu. Pokud se příměstská příroda ponechává spíše 
samovolnému rozvoji, což je u našich měst obvyklý jev, lidé si stezky vyšlapou sami. To však většinou 
přinese problémy v podobě neudržitelných stezek s potenciálně velkými náklady na údržbu, a zároveň 
se plýtvá s kapacitou území, které by při dobrém plánování mohlo fungovat mnohem efektivněji a s 
menšími dopady na přírodu a krajinu. 
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Abstract  
Natural resources can be an extremely good variable for the development of the economy, through 
industry or production of goods, but also through tourism capitalization based on their native 
spectacularity. Buzău County is an important pole of Romanian natural tourism, through an extremely 
valuable visual natural landscape, including Muddy Volcanoes from Pâclele Mari, The Focul Viu from 
Lopătari, salt resources in the Sărata-Monteoru area, cave churches in the Bozioru area or the only 
important amber resources from Romania. All these natural spectacles denoted the fact that the 
resident population was continuously in a process of adaptation to the natural environment and of its 
sustainable exploitation. The main objective of the study is to obtain feedback from the category of 
visitors who opted for these natural objectives during their stay, but also to identify the financial value 
that these natural areas have on the development of neighboring localities. The secondary objective of 
the study is to identify the tourist potential of the area, in case of creating a tourist circuit based on 
these objectives, through questionnaire campaigns on active tourist people. The purpose of the study 
is to confirm the idea that it is necessary to know the territorial reality in order to develop personalized 
tourist packages and to translate natural aesthetics into income for the locals. 
 
Key words: tourism, environment, nature, recreation, environment 
 
Introduction 
The dynamics of the tourism field is generated by the changing and extremely fragile trends, by the 
differentiated level of interest of the population in a tourist area on long time sequences, but also by 
the potential or capacity of the place to offer tourist perspectives as general and accessible to all 
classes (Teodorescu, 2020). Natural tourism is highly sought after in an extremely stressful and 
polluted urban context, and natural tourism objectives are a valuable element for territories where rural 
communities intertwine with natural objectives and do not affect their evolution and spectacularity 
(Teodorescu, 2020). Also, the difference between a sustainable natural tourism and the destruction of 
the natural environment is fragile, this tourism must be done in green ways and in accordance with the 
capacity to support the environment for mass tourism, as is the case of natural areas in Buzau County, 
which benefits from extremely interesting and unique natural elements on the Romanian territory 
(Ștefu, 2013). From spectacular phenomena such as The Focul Viu or Muddy Volcanoes, to human 
evidence in caves, to the important resources of salt or amber in Sărata-Monteoru or Colți, all can offer 
an extremely favorable tourist package to a tourism that aims to become a way to escape from the 
daily urban pressure (Rainer, 2018). The creation of personalized tourist packages on a certain tourist 
area could represent an advantage and would draw much more extensive and accessible tourist 
niches, increasing the incomes of the locals and the general incomes of the local administration, 
contributing to the development of a very important local brand (Ducman, 2019). The development of 
natural tourism in the vicinity of rural centers makes it necessary to create accommodation 
infrastructure or introduce the houses of locals in the tourist circuit in private form, which could create 
an important increase in income for the tourism sector (Pop, 2020). The main disadvantage of 
increasing the pressure on rural areas could be the dilution of the traditional spirit in those areas and 
the transition of traditions to a more modern perspective or tourism developed without permits and 
certificates, thus producing discrepancies between the economic statistics of the commune and the 
territorial and economic reality (Teodorescu, 2020; Ducman, 2020). 
 
Material and methods 
The research could be carried out through statistical data obtained from a series of questionnaire 
campaigns, carried out over a period of 6 months, namely June - November 2020, in order to identify 
the motivations of visitors in the tourist trip to natural tourist attractions in Buzău, the origin of the 
respondents, the prefered way to return within the tourist area, the main natural tourist objective in 
Buzău County or the degree of interest of the locals in investing their own capital in tourism. Through 
the human nature of the study, for the analysis of the behaviors, attitudes and tourist mentalities of the 
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locals and tourists, the research presents a special value, managing to become an overall image on 
the tourism within the area. In the study, the elements of personal information were not relevant, 
except only the origin of the respondents, as the study aims to identify the behaviors, mentalities and 
general attitudes of locals and tourists, but also the potential for official exploitation of the natural 
environment. For the creation of graphic materials, working tools of Microsoft Office were used, 
especially Microsoft Excel, while the cartographic material for locating Buzău County was made with 
the help of inkScape 0.91 software. 
 

 
Fig. 1: Localization map of Buzău County (at local, regional and national level) 

 
Results and Discussions 

 
Fig. 2: Motivation of tourists in choosing natural objectives in Buzău County 
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Fig. 3: The main natural tourist attraction in Buzău County 

 
Out of the total respondents, 29% of them did not have as initial motivation the trip to the area for 
tourism purposes, while 32% of the respondents wanted to see especially the natural tourist objectives 
in Buzău County. 39% of the respondents want to escape from the pressing urban environment or are 
active tourists in the natural environment. (Figure 2) 
35% of the respondents reported that the Muddy volcanoes from Pâclele Mari are the promoters of 
natural tourism in Buzău County, while 28% offered credit to The Focului Viu from Lopătari, both being 
natural phenomena that have not undergone anthropogenic changes previously. 19% of respondents 
prefer activities around Lake Sărata-Monteoru, where salt resources are valuable, while amber 
resources, unique in Romania, are exhibited in a local museum. Only 14% of the respondents consider 
that the caves with traces of the existence of humanity in the territory are the most valuable resources. 
(Figure 3) 

 
Fig. 4: The origin of the respondents from the questionnaire campaign 

 
Most of the respondents who visited the area, at the time of the questionnaire campaigns, are local, 
more precisely from Buzău County, with a presence of 46%, while 30% of respondents are from 
Muntenia region, composed of the following counties: Prahova, Dâmbovița, Călărași, Ialomița, Giurgiu, 
Argeș, Ilfov or Bucharest. 24% of the respondents come from other regions of Romania, the highest 
frequency being Moldova, through the proximity of Buzău County to Brăila, Galați or Vrancea counties, 
or from Dobrogea, with representatives only from Tulcea County. (Figure 4) 
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95% of respondents are interested in potential income from tourism, regardless of whether they own a 
secondary home or not, wanting to provide space in their personal home to increase income, while 
24% of respondents would consider opening a personal business in the vicinity of natural objectives, 
especially grocery stores, small leisure centers for children or restaurants. From discussions with 
respondents who want to open a business in the vicinity of natural objectives, they would like a higher 
accessibility to natural objectives for the possibility of providing goods and for the daily activities of 
employees. (Figure 5) 

 
Fig. 5: The degree of interest of the locals in obtaining income from tourism 

 
Fig. 6: The preferences of the respondents for accommodation for a return within the tourist area 

 
In case of a return within the area, 45% of the respondents would choose to find accommodation on 
the online booking sites, while 39% of the respondents would spend the night in their own homes or at 
the homes of relatives or friends. It is important to mention that only 8% of the respondents would be 
interested in an official tourist circuit, under the administration of a travel agency, agreeing to a 
commission for obtaining an already planned vacation, while for the rest of the respondents the 
commission represents a main motivation to avoid the tourist circuits of the travel agencies. (Figure 6) 
 
Conclusion 
Natural objectives are an impressive form of diversification of a tourist stay, but they can also be 
nuanced individually with the help of the concept of nature tourism or ecological tourism, and they are 
subject to much stronger rigors than classical tourism, through the capacity of mass tourism to 
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constantly accelerate the vulnerabilities of the natural environment and its fragility. The creation of 
personalized packages should be much more guided towards the protection of the natural 
environment, with a staged and strategic obtaining of tourism revenues, but the general tourist 
mentality proposes a rapid obtaining of incomes, based on a large flow of tourists, with the lowest 
possible quality, this being the premise that offers negativity to natural tourism on the territory of Buzău 
County. Most respondents are interested in creating these tourist packages for rapid income, while 
environmental sustainability is not a priority for them, considering the elementary human movement in 
large numbers, regardless of the consequences. A mentality based on obtaining the quantity will 
produce a constant degradation of the natural objectives within the area, thus diminishing their 
spectacularity and uniqueness, decreasing the interest of the people, which will lead to the decrease of 
the future incomes from tourism. The study thus meets the proposed objectives, identifying the 
mentalities and behaviors of locals and tourists and fulfills the initial purpose, namely to show the need 
of creation personalized tourist packages, but the natural environment to be the center that guides 
tourism, not the human component. 
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Souhrn 
Přírodní zdroje mohou být mimořádně dobrou proměnnou pro rozvoj ekonomiky, prostřednictvím 
průmyslu nebo výroby zboží, ale také prostřednictvím kapitalizace cestovního ruchu na základě jejich 
přirozené velkoleposti. Okres Buzău je důležitým pólem rumunského přírodního cestovního ruchu, a to 
prostřednictvím mimořádně hodnotné vizuální přírodní krajiny, včetně Muddy Volcanoes z Pâclele 
Mari, The Focul Viu z Lopătari, solných zdrojů v oblasti Sărata-Monteoru, jeskynních kostelů v oblasti 
Bozioru nebo jediného důležité jantarové zdroje z Rumunska. Všechny tyto přírodní brýle naznačovaly 
skutečnost, že obyvatelstvo bylo neustále v procesu adaptace na přírodní prostředí a jeho 
udržitelného využívání. Hlavním cílem studie je získat zpětnou vazbu od kategorie návštěvníků, kteří 
se během svého pobytu rozhodli pro tyto přírodní cíle, ale také identifikovat finanční hodnotu těchto 
přírodních oblastí pro rozvoj sousedních lokalit. Sekundárním cílem studie je identifikovat turistický 
potenciál oblasti, v případě vytvoření turistického okruhu založeného na těchto cílech, prostřednictvím 
dotazníkových kampaní zaměřených na aktivní turisty. Účelem studie je potvrdit myšlenku, že je nutné 
znát územní realitu, aby bylo možné vyvinout personalizované turistické balíčky a převést přírodní 
estetiku do příjmů místních obyvatel. 
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Abstract  
Small sacral architecture (SSA) has become a wide-spread component of everyday and exceptional 
cultural landscapes all over Europe, including most Slovak regions. They manifest the religiosity and 
faith of people and communities in the past, which has persisted until today. These objects have an 
important historical and cultural value and since they are very often accompanied by old memorial 
trees and green spaces, they also have important natural values, especially in agricultural landscapes. 
They represent individual and collective memories, local identity, stories, and landscape character. At 
a municipal or (micro-)regional level they create an entire collection of small cultural (and natural) 
monuments, which as a system is of high value and importance for local communities. For visitors they 
can tell the story of a municipality or region, which highlights their potential for local recreation and 
tourism. The landscape design challenge is to provide a coherent recreational infrastructure and 
information system so that these objects can be better identified and perceived in the landscape and 
appreciated by visitors. The article presents examples of small sacral objects and sites with memorial 
trees from different cultural regions of Slovakia (Dolné Považie, Dolné Ponitrie, Horehronie, 
Podpoľanie and Spiš) and highlights their values and potentials for local tourism and recreation, as 
well as for nature and landscape protection. 
 
Key words: Cultural landscapes, landscape architecture, local tourism and recreation, memorial trees 
and sites, small sacral architecture (SSA) 
 
Small sacral objects and sites in cultural landscapes 
Small sacral objects (SSO), such as roadside crosses, shrines, chapels, statues of saints and other 
types are integral components of our cultural landscapes and their traditional character and features all 
over Europe (e.g. Tóth et al., 2019; Calaza-Martínez et al., 2019; Lubiarz et al., 2019), including most 
Slovak regions (e.g. Halajová et al, 2019; Bihuňová - Michalica, 2019; Kuczman – Bechera, 2019; 
Štěpánková et al., 2019). They are jewels of Christian cultural landscapes with a significant social 
value and a legacy of our ancestors’ religiosity (Matáková, 2012). They carry the memory of the local 
or regional landscape, the local identity of a place (Fekete – Van den Toorn, 2018). Often, they are 
situated in impressive landscape sceneries and memorial landscapes (Halajová et al., 2016). SSO are 
present at roads and crossroads, on elevated places in the landscape, at the borders between 
municipalities and their cadastral territories, they dominate squares and street areas, complete the 
surroundings of churches and chapels, stand out in cemeteries and places of reverence, or they 
inconspicuously look at us from front gardens of family houses (Kristiánová et al., 2020). 
In the open landscape, these objects still serve as landmarks. Their original meaning and function 
consist in the faith and devotion of our ancestors. They served as places for stopping by, resting, 
contemplating, and making a prayer in the landscape. Stories, legends, and memories are attached to 
them. They symbolise the essence, the human dimension, the local and regional identity of the 
landscape. Their history is always firmly rooted in the place of their occurrence and their abundant 
representation is closely connected with the Christian, especially the Catholic faith. The expansion of 
Christianity in Europe and historical periods and events such as the Counter-Reformation and re-
Catholicisation in the 16th to 18th centuries, the end of the Turkish devastation in the 17th century, the 
end of plague epidemics and the consecration of John of Nepomuk in the 18th century, as well as 
other historic events contributed to their significant expansion in the landscape, especially at rivers 
(Bihuňová et al., 2017). The most represented artistic-architectural style of small sacral objects in our 
territory is Baroque. Another frequently occurring figural motive are sculptures of Saint Urban in 
vineyard landscapes (Salašová – Štefunková, 2009; Verešová – Supuka, 2020). 
SSO are closely connected to their spatial context. They communicate with the surrounding landscape 
and buildings, they have often been placed in visually attractive landscape sceneries and are in many 
cases combined with natural elements in the form of dominant solitary memorial trees, groups of two 
or more trees, tree lines, alleys, groves, or forests. Most often we find lindens, horse chestnuts, oaks, 
maples, ash and other tree species, flowering shrubs such as lilacs and roses or flowering herbs such 
as peonies or chrysanthemums (Supuka et al., 2015; Stara – Tsiakiris, 2019). SSO have a significant 
monumental value, and religious symbolism. They are elements of vernacular architecture, local 
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identity, and regional specifics. They must be perceived from a holistic point of view as a complex 
system of characteristic landscape elements and collective cultural heritage (Tóth et al., 2014). 
 
Small sacral objects in the region of Dolné Považie and Dolné Ponitrie 
In the cultural region of the lower basin of rivers Váh (Dolné Považie) and Nitra (Dolné Ponitrie) 256 
objects of SSA have been mapped and documented. The most common type is represented by 
sculptures of saints (111) especially as singular statues (83), followed by crosses (96), especially 
roadside crosses (65). We have documented in total 38 chapels, mainly chapels with inner space (22) 
but also small chapels with a niche (11). Shrines (6) and small bell towers (5) are less common in this 
region. Among the 156 documented figural motives of saints, the most common motive is 
represented by different forms of Holy Mary (39), but there is also a very significant abundance of 
Saint John of Nepomuk (30), which is the predominant figural motive of singular statues in the 
landscape. Also, other motives such as the Holy Trinity (16), Saint Wendelin (14), Christ (11), Saint 
Florian (10) and Saint Anna (9) are well represented. In the assessed landscape area, we have 
documented in total 141 trees at 60 objects of SSA. The most prevailing species is horse 
chestnut Aesculus hippocastanum L. that has been documented at 17 objects of SSA in 11 
municipalities (10 in the built-up area and 7 in the open landscape). The second most abundant 
species is small-leaved lime (Tilia cordata Mill), which was documented at 12 objects of SSA in 9 
municipalities (equally in built-up areas and in open landscapes). The largest documented tree is a 
solitary white poplar (Populus alba L.) with a stem circumference of 431 cm and a height and width of 
canopy of 20 metres, located at a sculpture of Saint John of Nepomuk at a small watercourse in the 
municipality of Mojmírovce (Nitra District). Most of the documented objects are from the19th century 
(121), 66 are from the 20th century, 58 are from the 18th century and 11 are more recent from the 21st 
century. The oldest objects of SSA with exact dating date back to the beginning of the 18th century, for 
instance a chapel in Šaľa (1702), a roadside shrine in Tvrdošovce (1706) a statue of Holy Trinity in 
Cabaj-Čápor (1728) or a statue of Saint John of Nepomuk in Váhovce (1747).  

 
Fig. 1: Roadside stone statue of Saint John of Nepomuk next to a small watercourse in the agricultural 

landscape with prevailing extensive arable farming and scattered woody vegetation in the cadastral 
territory of Diakovce, next to road III/1366 from the 19th century, district Šaľa (south-western Slovakia) 

(Photo by Attila Tóth, 2019). 
 
Small sacral objects in the region of Horehronie and Podpoľanie 
In the traditional cultural landscapes of Horehronie (upper basin of the river Hron) and Podpoľanie 
(cultural region below the Poľana mountain), in Central Slovakia, we have documented in total 125 
objects of SSA. The most prevailing type is cross (59), mainly in the form of roadside crosses (20), 
but also crosses in gardens and enclosed areas (19), as well as central crosses (10). Chapels are the 
second most frequent type of SSA (26), while both types – chapels with a niche (12) and chapels with 
interior space (11) have a balanced ratio. These objects are followed by statues of saints (17), small 
bell towers and chapels (14) and shrines (12). Roadside crosses are mainly wooden (32) or metal 
(17). The most frequent figural motive is Holy Mary (21) and Jesus (14), other motives are less 
frequent. Out of 63 trees documented at 40 objects of SSA, the most frequently occurring tree 
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species is lime - Tilia cordata Mill. (16 objects of SSA, 26 trees) and Tilia platyphyllos Scop. (7 objects 
of SSA, 14 trees). 
 

 
Fig. 2: Roadside cross in the open hilly landscapes of Slovenská Ľupča, Banská Bystrica District 

(Central Slovakia) (Photo by Mária Bihuňová, 2019). 
 
Small sacral objects in the region of Spiš 
Out of the 55 SSO documented in the traditional cultural landscapes of Spiš (Eastern Slovakia) 
mainly crosses (29) prevail, followed by chapels (17) and shrines (8). The most frequent type of 
chapels is small objects with a niche (11). Compared to other regions, there is a significantly lower 
occurrence of statutes of saints (1). Around the medieval Spiš Castle, most of the SSO were 
situated in non-built-up areas of municipalities. An interesting and unique element is a small shrine on 
a protected monumental small-leaved lime tree (Tilia cordata Mill.) at the curch in Bijacovce with a 
stem circumference of 450 cm. A specificity of this region are travertine crosses on the contrary to 
southern parts of the region with prevailing forests, where there are mainly wooden crosses. A 
unique cultural-landscape feature is the so called Spiš Jerusalem from the 17th century, which is a 
unique occurrence of Calvario Jeruzalem in Slovakia. Similarly to Horehronie and Podpoľanie, the 
most frequent tree species is small-leaved lime – Tilia cordata Mill. (9). Trees occur mainly as a 
composition of two trees framing the object of SSA. Roadside crosses prevail also in the southern part 
of the region (11). The oldest crosses are made of iron and date back to the 19th century. 
 

 
Fig. 3: Roadside shrine in the agricultural landscape of Spiš (Eastern Slovakia) built as a 

commemoration of plague epidemy in the municipality of Bijacovce, district Levoča in 1710 (Photo by 
Denisa Halajová, 2019). 
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Abstract  
In terms of impact on society, cycling brings a number of benefits, including the impact on mental and 
physical health, reducing emissions and the economy of target areas. With the growing popularity of 
this sport, it also brings negative effects, especially on natural ecosystems. Few studies point to the 
influence of wildlife behavior. At the same time, the results are important for use in the construction of 
cycle paths in nature and especially protected areas. The study deals with the influence of cycling of 
single-track cycling trails in the forest environment, on the spatial behavior of wildlife in a suburban 
locality, which is very intensively visited by humans. The study partially demonstrated the interfering 
effect on wildlife, which was detected through the distribution of roe deer (Capreolus capreolus) and 
wild boar (Sus scrofa) signs. However, the nature of the environment, which affects the intensity of 
interference, plays an important role. The intensity of trail traffic had a small effect. The results of the 
study can serve as a basis for designing cycle paths for the future. 
 
Key words: hiking, recreation, nature conservation, wildlife 
 
Introduction 
Forests are a popular place for various outdoor activities for walking, camping or mountain biking 
(Heer et al. 2003). Cycling is experiencing a boom in the Czech Republic, which is why the cycling 
infrastructure has been adapting in recent years. Bicycle paths are being built connecting urban areas 
of the municipality, but also single-track cycle trails for mountain bikes, which are being built in the 
forest for the purpose of using free time. Disruption of natural and semi-natural ecosystems has 
different effects on nature. Cyclotrails thus very quickly interfere with the natural habitats of animals, 
which can react to the presence of humans in various ways. Cycling can affect plant communities 
(Pickering and Hill 2007; Cole 2004; Newsome et al. 2004), negatively impact soil erosion (Marion and 
Wimpey 2007), or scare large mammals and birds (Lamorski and Dabrowski 2007; George and 
Crooks 2006). For example, increased alertness and movement time have been demonstrated in deer 
(Naylor et al. 2009). There is also increased energy consumption and relocation to less-favored 
localities, where the risk of predation may increase (Blanc et al. 2006; Lemelin and Wiersma 2007) eg 
birds. In some cases, adaptation and habit to cyclists may occur, but species become vulnerable to 
predators (Marzano and Dandy 2012). Most studies focus on long-term and widely used cycle paths. 
However, the question is how wild species can be affected through single-track mountain bike trails, 
which are used in a certain part of the day or year, and how they will be affected by the type of site and 
the intensity of traffic. 
The distribution of residence signs is based on a methodology that aims to determine the possible 
effect of cycling trails on selected animal species. The distribution of residence traits as a function of 
distance from the cyclotrail was determined by means of short transects following the cyclotrails. 
 
Materials and methods  
Líšeň is a suburban forest with hilly terrain, which is directly connected to the inhabited area, there is a 
dense network of hiking and biking trails and forest paths. The study area is 578 ha and the average 
altitude is 360 m s.l. The area has a total of 20.9 km of cyclotrails and 18.4 km of hiking trails. In areas 
with trails, places were selected where the area was partially homogeneous within 100 meters of the 
trail and at the same time the transect did not cross and was not close to other potentially disturbing 
influences (trails, roads, etc.). Based on the cyclotrail, a GPS point was marked and a transect 100 m 
long and 5 m wide was defined perpendicular to the trail. Data were recorded after 20 meters, so the 
transect was composed of five sections. The signs of roe deer and wild boar (beds, raking, rooting) 
were recorded on the sections. The character of the environment was entered for each section: E1 - 
herbaceous cover (%), E1 - average herb height in cm, E2 - shrub cover up to 2 meters high, E3 - 
dominant tree species, E3 approximate age of dominant tree species (age categories in decades). 
During the transect, the following were recorded in each section: the number of roe deer rakes and 
their number, the number of roe deer beds, the rooting area.  
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A one-step ANOVA test with a significance level of 0.05 was used to determine the significance of the 
effect of cyclotrail. To determine the preference of the environment, the selection index (Ivlev’s index) 
Ei = (ri-ni) / (ri + ni) was used, where ri is the share of residence signs in the stand and from the total 
sum of residence signs and ni = share of the stand also from the offer of all stands. 
 
Results  
A total of 271 short lines were evaluated as part of the evaluation of the distribution of residence signs. 
1886 residence stamps were found (raking - 960, bed - 530, rooting - 295). The dominant stands were 
oak (Quercus sp.) (45.1%), pine (Pinus sp.) (17.5%), hornbeam (Carpinus sp.) (13.5%). It was found 
that in the case of raking frequency (roe deer) (P = 0.473), digging frequency (P = 0.987) and 
excavated area (P = 0.669) (wild boar) no significant effect of trails was found. Conversely, in the case 
of beds (roe deer), as resting places, their number increased significantly (P = 0.004) with the distance 
from the trail (Fig. 1). From this point of view, cyclotrails have an effect on the resting places of 
animals, but in the case of foraging, which often takes place at night, their effect is insignificant.  

 
Fig. 1: Evaluation of the distribution of residence signs on short transects 

 
According to the Ivlev´s index, which shows the preference of environmental types, it was found that 
young stands from 1 to 20 years of age are preferred (Ei = 0.11, SE = 0.14), but also the oldest stands 
between the ages of 81 and 100 years (Ei = 0.11 , SE = 0.06), but they had a young undergrowth. In 
terms of the dominant tree species, the most preferred stands were dominated by pine and hornbeam, 
which were preferred in the case of all three residence marks. Spruce stands showed a significant 
preference in the case of roe deer beds (Fig. 2). When comparing the distribution of these two 
preferred stands situated on transects, it was found that the number of stands classified at the age of 
81-100 years decreased with the distance from the trail (Fig. 3). On the contrary, the number of the 
youngest stands aged 1-20 years increased significantly with the distance from the cyclotrails. For this 
reason, it is possible to influence the number of beds by vegetation.  

 
Fig. 2: Preference of the species composition of the stand in areas with cyclotrails 
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Fig. 3: Preferred age stands in relation to the distance from cyclotrails 

 
Discussion  
The distribution of residence signs at a greater distance from cyclotrails shows an effect on large 
ungulates in the case of signs characterizing resting places. In the case of foraging, the effect was not 
proven. This may be due to the predominant search for diets at dusk and at night (Pagon et al. 2013, 
Russo et al. 1997, Hinge 1986), when there is less traffic on the trails than during the day. This, in turn, 
affects the distribution of beds at greater distances from cyclotrails. The character of the environment 
has an important influence, especially the possibility of cover for animals. These partial data evaluate 
the cover only by relative values through the age of the stand (at a young age there is a greater 
potential of the cover). For further data collections, it will be important to take into account the height 
and cover of the herbaceous and shrub layers. The cover theory is confirmed in this case, when young 
stands up to twenty years or old stands with undergrowth are preferred. In addition, coniferous stands 
are preferred, the preference of which is confirmed by the studies of Bongi et al. (2008) and Gill et al. 
(1996).  
The article presents primary data from one suburban locality with very intensive tourism. In the future, 
a comparison with a locality where a similar network of cyclotrails is located in a locality with a lower 
influence of disturbing elements would be appropriate. The results of the study may serve to eliminate 
the overall disruptive effect when planning new cyclotrails. 
 
Conclusion 
When evaluating the effect of cyclotrails on animals and its spatial behavior, it was found that cycling 
has a partial effect. The operation of cyclotrails had no effect on the search for roe deer and wild boar 
diets. The effect was demonstrated in the case of resting places that the roe deer found at a greater 
distance from the cyclotrail. The distribution of residence signs was influenced by the type of 
environment. Especially with the age of woody plants and species composition of stands. 
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Souhrn  
V rámci hodnocení vlivu cyklotrailů na zvěř a její prostorové chování bylo zjištěno, že cyklistika má 
částečný vliv. Provoz cyklotrailů neměl vliv na vyhledávání potravy srnce a prasete. Prokazatelný vliv 
měl v případě odpočinkových míst, které srnec hledal ve větší vzdálenosti od cyklotrailu. Distribuce 
pobytových známek byla ovlivněna typem prostředí. Zejména pak věkem dřevin a druhovým složením 
porostů.  
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Abstract 
The paper is focused on the research of the places of dark tourism in the Liberec Region through the 
lens of the geography of tourism. The region has a complicated history connected with many wars, 
population transfers and acts of ethnic cleansing. Dark tourism is quite a new concept in the academic 
as well as tourist management environment in Czechia and it is still perceived as something weird and 
economically insignificant. The paper presents the basic theoretical framework of dark tourism and 
brings innovative typologies of dark tourism and its potential. There are two places of ongoing dark 
tourism in the Liberec Region, Houska Castle and the Breached Dam in the Jizera Mountains which 
are examined in detail. Moreover, the author identifies o places with dark tourism potential via analysis 
of the turbulent history of the region and field research focused on the identification and localization of 
those places. The text is amended by the map and tabular additions.  
 
Key words: thanatourism, death, geography, Czechia 
 
Introduction 
Dark tourism (DT) is quite a new concept in the Czech academic as well as tourist management 
environment, although there are popular DT destinations in Czechia, predominantly connected with the 
Nazi occupation (e.g. Lidice, Ležáky, Terezín). There are also dozens of not so popular sites with DT 
potential. The strategic location and wealth of the Czech lands led to many armed conflicts, population 
transfers and totalitarian regimes' atrocities. Moreover, several natural or transport disasters happened 
in the past.  
The text is focused on the Liberec Region lying in North Bohemia along the borders of Germany and 
Poland. The region had an ethnic German majority until the expulsion in 1945 which brought acts of 
violence. It is the smallest region of Czechia after Prague with 3 163 km2 and 443 690 inhabitants 
(ČSÚ 2020). The region is scarcely inhabited, mountainous and wooded what led to the preservation 
of sites with tourist potential. According to the tourist regionalization of Czechia, it contains three 
tourism areas: the Jizera Mountains and Česká Lípa area (consists of Mácha's region (MR), Lusatian 
Mountains (LM), Jizera Mountains (JM), the Giant Mountains and foothills (GM) and the Bohemian 
Paradise (BP) (Liberecký kraj 2021). Used abbreviations refer to Table 1. The Liberec Region is 
touristically attractive, it was in fourth place among Czech regions including Prague before the Covid-
19 pandemic. It was visited by 658 926 tourists in 2019 (NIPOS 2019).  
DT (thanatourism, black tourism) means travelling to localities associated with death. DT in Czechia is 
an amendment to the different predominantly historical qualities of the visited place, although the 
number of related webpages and blogs is growing (Lopúch 2019, 46). DT is a controversial 
phenomenon and its critics state that it may desecrate a place.  
The author distinguishes six basic types of DT: cemetery tourism (CE) – visiting cemeteries, 
genocide tourism (GE) – visiting places of genocides and ethnic cleansing, hardship tourism (HA) – 
visiting places like prisons or prisoner camps, horror tourism (HO) – visiting places connected with 
murders or paranormal activities, tragedy tourism (TR) – visiting places of catastrophes and warfare 
tourism (WA) – visiting battlefields and battle memorials (Fonseca et al. 2015, Lopúch 2019). Used 
abbreviations refer to Table 1. The text contains three categories of tourism potential: localization 
conditions (natural and cultural attractions), realization conditions (transport and accommodation) and 
selective conditions (political stability, economic situation etc. – irrelevant in case of this research) 
(Kerlesová 2011). These categories are used in the determination of the potential of concrete locality.  
 
Material and methods 
The article is based on the analysis of primary (statistics, official documents) and secondary sources 
including a tourist map from Mapy.cz (2021), newly containing information from Booking.com about 
accommodation. Qualitative research methods were also used, concretely in-depth interviews with the 
officials from the municipalities in the Liberec Region. Moreover, the text is based on the author's 
covert observations during his frequent trips around the Liberec Region both in the summer and winter 
season and his comparison of selected localities. The text is amended by a map created in ArcGIS 
software. 
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Results 
Houska Castle is a well-preserved Gothic castle located in a peripheral area between Dubá, Doksy 
and Mšeno in tourist area Mácha's region. It is the only place of ongoing commercial DT in the Liberec 
Region where horror tourism is a primary motivation for the visit. The number of visitors to the castle 
ranges between 20 000 and 25 000 per year (NIPOS 2019). There are rumours that the castle covers 
a gateway to hell and was built to keep demons underground which were transferred to the official 
propagation of the castle. The castle tour lead by castellan Miroslav Konopásek is mostly dedicated to 
the gateway to hell under the castle chapel. Wooden mechanical hell in castle stables and inspired by 
Dante Alighieri is another attraction of the castle available for a special fee 60 CZK. The entrance fee 
to the castle is 130 CZK for adults and 90 CZK for children, students and the elderly (Hrad Houska 
2021). The prices are standard in terms of the Czech castles. The castle is private property accessible 
for tourists since 1999. Parking is located 500 m under the castle and the journey by car is the most 
comfortable way how to get to the castle. The castle is 8 km far from the train stations in Doksy and 
Mšeno. There are no major tourist attractions and no accommodation within a radius of 8 km from the 
castle thus the site is suitable for one-day trips.  
The dam on the Bílá Desná River is situated in tourist area Jizera Mountains. It was completed in 
1915 but in 1916 it burst open. The flood wave killed 65 people and destroyed many buildings in the 
town of Desná. The preserved parts of the dam were declared as the cultural monument in 1996 what 
can be considered as a start of tragedy tourism in the locality under the auspices of the authorities. 
The remains of water infrastructure are a property of Labe river basin district authority, the surrounding 
land is a property of by the Forests of the Czech Republic, the land lies in the cadastre of Albrechtice v 
Jizerských horách. These subjects together with near town Desná cooperate in the transformation of 
the site into a tourist destination. The costs of repairs and alterations were covered by the majority of 
mentioned state enterprises and municipality budgets covered tourist and information materials. The 
total costs of the renovation of the place approached 6,5 mil. CZK. Short nature trail Breached Dam 
containing information panels with historical photos of the dam exists since 2014 (Klížová 2019). The 
Breached Dam is not accessible by car. It is best accessible by foot or bike from the village Josefův 
Důl with a railway and bus connection following the yellow tourist sign (4 km route) or Desná with a 
railway and bus connection following the asphalt road (5 km). Another possibility is to go from the 
parking next to the Souš Dam (5 km). Many accommodation options in near municipalities, including 
hotels, guesthouses and cottages are located within a radius of 5 km from the dam. The locality is 
under a high layer of snow for approximately four months and it is accessible only for cross-country 
skiers.  
Other localities with DT potential and their brief characteristics were incorporated into Figure 1 and 
Table 1. Map in Figure 1 is important for the identification of the places marked by a number 
mentioned in Table 1 and the typologies from the introduction (marked in bold) are necessary to fully 
understand this table. The places in Table 1 were sorted by the author according to their tourist 
potential.  
 
Conclusion 
There are two sites of ongoing DT that were deeply analysed. Houska Castle is a famous and 
attended site and the Breached Dam is still a site of a little publicity as a tourist destination, it is only 
mentioned as a locality of old catastrophe. The Breached Dam is mostly visited as a by-product during 
a hike or a bike trip to the Jizera Mountains. It has the potential to be more visited and to help in 
preventing overtourism in popular destinations of the Jizera Mountains such as Bedřichov or Jizerka. 
Most of the territory of the Liberec Region is hilly, cloudy and rainy and that alone can cause a dark 
and depressive mood suitable for DT activities. The author revealed many sites with DT potential. He 
considers most relevant the places of aviation accidents on Ještěd and Smědava mountains, forest 
cemetery in Malá Skála, symbolic cemeteries of climbers in Hrubá Skála and Svojkov. The place of the 
tragedy in Rovensko pod Troskami has solid potential because of many casualties, however, the 
question of post-war violence against Germans is still delicate in Czech society what is illustrated by 
the small memorial in remembrance of the victims with inscription For the victims of World War II.  
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Fig. 1: Map of dark tourism sites in the Liberec Region 
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Tab. 1: Sites with dark tourism potential in the Liberec Region 
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Souhrn 
Příspěvek je zaměřen na výzkum míst temného cestovního ruchu v Libereckém kraji optikou geografie 
cestovního ruchu. Region má komplikovanou historii spojenou s válkami, migracemi obyvatelstva a 
etnickými čistkami. Temný cestovní ruch je v českém akademickém prostředí i sféře turistického 
managementu poměrně novým pojmem a je vnímán jako něco obskurního a ekonomicky 
nevýznamného. Příspěvek představuje základní teoretický rámec temného turismu a přináší inovativní 
typologie temného cestovního ruchu a jeho potenciálu. V Libereckém kraji existují dvě místa 
probíhajícího temného turismu, hrad Houska a Protržená přehrada, která jsou podrobně analyzována. 
Hrad lze považovat za místo intenzivního temného cestovního ruchu jakožto primárního účelu 
návštěvy. Protržená přehrada je místem, které se nachází na spojnici jiných destinací v Jizerských 
horách a jeho temná historie stále není dominantní motivací pro jeho návštěvu. Autor identifikuje další 
místa s potenciálem temného cestovního ruchu pomocí rozboru dějin regionu, mapy a terénního 
výzkumu. Text je doplněn mapovými a tabulkovými přílohami. 
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Abstract 
The purpose of this article is to identify elements of cultural heritage that can be promoted as 
attractions of dark tourism in Buzau county. This type of tourist attractions is generally associated with 
death or macabre events. The main purpose of the paper is to geographically locate the possible 
attractions and to place them in a specific category of dark tourism, whilst the secondary one is to 
contribute to the development of this type of tourism at national level. 
To obtain a pertinent view on the subject, methods such as field research, as well as the study of 
historical bibliography on important events in the twentieth century, were used. 
The research revealed several tourist attractions that fall into the typology of dark tourism: one of the 
most dreadful communist prisons in Romania, cemeteries of the two World Wars heroes, funerary 
monuments raised in the honor of outstanding personalities of the county still preserved in the 
collective memory of the inhabitants, some of them belonging to Constantin Brâncuși’s works of art. 
Tourist attractions that fall under the dark tourism category should be used in promoting Buzau county 
as they have the potential to become places of interest and attract a new category of tourists that 
already evolved throughout the world in the last decade. 
 
Key words: sites, authenticity, penitentiary, communism, cemetery 
 
Introduction 
Promoting cultural heritage through tourism activities can contribute to the economic recovery of an 
area, increasing job opportunities (Grecu, 2019), promotion of territorial unification and socioeconomic 
inclusion (Karakul, 2019). When communities can relate to local, regional or national heritage they are 
also determined to play a part in preserving authenticity and perpetuating it (Halewood & Hannam, 
2001). Thus, development becomes sustainable (Grecu, 2017, 2019). 
Cultural heritage comes in many forms. The concept includes tangible and intangible elements. 
Tangible heritage refers to goods that can be touched and can be divided into movable property such 
as manuscripts, archaeological artifacts, artistic creations, and immovable creations like monuments, 
architectural works, funerary monuments. The difference between the two categories is given by their 
ability to withstand the presence of destructive factors. The tangible heritage is fragile and can be 
permanently destroyed, while the intangible heritage is handed down from generation to generation. 
(Ahmad, 2006). 
We find a category that is associated or directly related to death, tragedy or macabre among the 
cultural heritage sites (Sharpley, 2005). According to Stone (2006), man has always been fascinated 
by death or the idea of passing, treating it with respect, curiosity, and superstition. Visiting this type of 
sites, because of human fascination with the inevitable, received a series of names "black spots" 
(Rojek, 1993), "dark tourism" (Foley & Lennon, 1996), "thanatourism" (Seaton, 1996), "morbid tourism" 
(Blom, 2000). Dann (1998) classifies dark tourism into five categories that in some cases may overlap, 
Seaton (1996) identifies an equal number of categories based on tourist motivation. Stone (2006) 
states, "Seven Dark Suppliers" as follows: 
1. Dark Fun Factories- sites with fun and commercial purpose, high tourism infrastructure; 
2. Dark Exhibition- used for educational purposes; 
3. Dark Dungeons - former prisons or courts; 
4. Dark Resting Places- cemeteries or funerary monuments; 
5. Dark Shrines - built in memory and respect of the recently deceased; 
6. Dark Conflict Sites- destinations associated with wars or battlefields; 
7. Dark Camp of Genocide - represents the sites that have as main theme genocide, atrocities and 
catastrophes. 
Dark tourism sites can be found worldwide, but promoting the sites associated with death and tragedy 
is controversial and is currently a sensitive topic (Podoshen & Hunt, 2011). At the level of Buzău 
county there has not been an attempt to identify and frame the cultural heritage sites in a certain 
category of dark tourism. However, at national level there are branding proposals of some regions 
(Ghetau & Esanu, 2010). 
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The main objective of this article is to identify the cultural heritage tourist sites whose value can be 
emphasized with the help of dark tourism, and the secondary one is to contribute to the development 
of this new branch of tourism at national level. 
 
Materials and methods: 
a) The study area 
The study area is Buzau county, one of the 42 counties of Romania, located in the South-East, on the 
border between three important historical provinces: Muntenia, Moldova and Transylvania being an 
important transit zone that stands out through its natural tourist attractions (Melinte -Dobrinescu et al., 
2017), but also through the ones related to the cultural and historical background. Within the study 
area, dark tourism is spread within the cities of Buzău and Râmnicu Sărat, Sărata-Monteoru village, 
Merei and Siriu communes. 
b) Methodological approach 
The methods used in the research consisted in studying historical works and monographs on the 
county, which showed that the main sites of cultural heritage date back to the twentieth century being 
related to the history of nationally famous families or the two World Wars. 
The second stage of the research consisted in visiting the documented sites, observing the way the 
tourist signage and tourist information were accomplished, this also being the moment photographies 
of the sites were taken. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1:Study area 

 
Results 
The Heroes' Cemetery inaugurated in 1931 in Buzău contains the graves of 70 heroes from the 
Romanian War of Independence (1877-1878), 12 heroes from the Second Balkan War (1913), 
together with heroes from the War of National Integration (1916 -1919). It is the largest heroes’ 
cemetery in Romania where 9653 unknown heroes from the First World War found their rest, having in 
its center a dome that houses an ossuary with their remains being guarded by other monuments of 
war (Monografia Județului Buzău, 1943).  
Dumbrava Cemetery houses a group of sculptures made by Constantin Brâncuși. Its establishment 
has a tragic ending love story behind it. Eliza, the landowner's Nicolae Seceleanu daughter, fell in love 
with the lawyer Petre Stănescu. The relationship was disapproved by the girl's father who eventually 
gave in to her threats. The marriage took place but ended abruptly after only 5 months when the 
lawyer Petre Stănescu died, leaving behind a grieving wife determined to honor his memory. There is 
also another cultural heritage site in Dumbrava Cemetery, the funerary monument of Nicolae 
Seceleanu made by Frederick Storck, as well as those of some important personalities of the county 
(Nicolescu, 2020). 
In Sărata-Monteoru village, part of Merei commune, we can find and admire the “Monteoru Chapel”. 
Seven members of this family are buried here. The original painting and stained glass increase the 
heritage value of this site. Grigore Constantinescu-Monteoru noticed the tourist potential of this area 
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and contracted the German architect Eduard Honzik who designed the plan for the construction of a 
spa resort (Tănase, 2016). 
Another attraction is the "Monument and Heroes’ Cemetery of Siriu", located in the commune of Siriu, 
built in honor of the Romanian soldiers of the 3rd Hunters Regiment, who died in battle on the Falcon 
of Siriu Hill, in 1916 (Kiritescu, 1989). The cemetery contains the graves of known heroes, an ossuary 
with the remains of strangers and the bronze statue of a soldier in an attack position. 
In the municipality of Râmnicu-Sărat there is one of the most dreadful communist penitentiaries. After 
the establishment of communism in Romania, a series of representatives of political groups, Greek 
Catholic clergy, Roman Catholics, and others considered undesirable will be brought here. The 
communists applied a regime of slow, physical, and mental extermination of opponents, by total 
isolation of families and society, by starvation, inhumane living conditions and lack of medical care 
(Giurescu, 2010). The treatment applied led to the death of many personalities imprisoned here. 
 

 

 
 
The evolution of tourist arrivals in the tourist reception structures in Râmnicu Sărat, between 2007 and 
2019 is shown in Figure 2. The diagram of the number of arrivals in this period shows an oscillating 
evolution with successive increases and decreases. The minimum value of 3069 persons is registered 
in 2011, the maximum value 7429 persons being registered in 2018. The evolution of the total number 
of overnight stays in the period 2007-2019 in Figure 3 is like the evolution of the number of arrivals in 
the same interval. The minimum value of tourist overnight stays of 5739 is registered in 2013, the 
maximum value of 11293 overnight stays being registered in 2018.  Regarding the average length of 
stay in the locality, there is an extension from 1,22 day in 2007 to a maximum of 1.90 days in 2011. 
The value oscillates in the period 2007-2019, but without falling below 1,22 day.  
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The number of visitors to museums or public collections in Râmnicu Sărat experienced fluctuations in 
the 2007-2019 period, reaching the highest number of visitors, 4445, in 2017, whilst during the 
following years the numbers oscillated within the limit of 3000 visitors. A minimum of 910 visitors was 
reached in 2015. After this year there was a fluctuation in number. 
 
Discussions: 
As a result of the research, a series of cultural heritage sites that fall into 2 categories of dark tourism 
were identified: dark dungeons and dark resting places. They are spread on the territory of the county 
with a higher concentration in Buzau city. Their emergence was influenced by the wars in which 
Romania was involved in the twentieth century, by the establishment of the communist regime, but 
also by common events in the life of human communities. 
Heroes' cemeteries represent the way in which people pay homage to known and unknown heroes, 
being attractions that are brought back to the public's attention on religious holidays or the celebration 
of historical events, because they appeal to patriotic feeling of nationalism. They are perceived as 
sacred places where visitors must show an appropriate attitude and behavior. 
The initiative to turn the former communist penitentiary in Râmnicu Sărat into a museum can influence 
the tourist circulation by increasing the number of visitors.  
All the inventoried attractions are provided with tourist signage, but while essential information for 
tourists is offered for the Dumbrava Cemetery and the Heroes' Cemetery in Buzău, the other sites are 
signaled only as historical monuments. The use of modern technologies or a smartphone application 
could help to improve the tourist experience. 
As far as the oscillating evolution of arrivals and overnight stays from 2010 to 2011 is concerned, the 
decrease in purchasing power due to lower income of employees working in state sector, was an 
influencing factor of it. 
The number of visitors to the museum varies depending on the theme of organized openings or the 
value of the exhibition pieces, being also influenced by the organization of special events or the 
introduction of a week dedicated entirely to extracurricular activities in the Romanian education 
system. 
The research has limitations because there has been no possibility to obtain data on the number of 
visitors to the inventoried attractions, and the restrictions imposed due to the COVID-19 pandemic 
have been an obstacle to the application of other research methods. 
The obtained results can be valorized through further research on dark tourism in Romania and the 
creation of thematic routes for a niche tourism that can catch the tourists’ attention. 
 
Conclusions: 
The research showed that there are significant elements of cultural heritage in Buzau county that are 
related to death or tragedy and have captured the public's attention in events of national importance, 
elements that can be associated with dark tourism. They are the result of the historical and political 
evolution of the Romanian people, for this reason the appropriate methods must be adopted for 
recommending them as dark heritage in order to avoid possible negative effects on the sites or the 
locals. 
Using examples of good practice from other countries, the sites can be integrated into thematic tourist 
routes, a good example being the communist penitentiary in Râmnicu Sărat where those considered 
undesirable by the communist regime suffered hursh treatment or even lost their lives. 
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Souhrn 
Účelem tohoto článku je identifikovat prvky kulturního dědictví, které lze propagovat jako atrakce 
temné turistiky v kraji Buzau. Tento typ turistických atrakcí je obecně spojován se smrtí nebo děsnými 
událostmi. Hlavním účelem příspěvku je geograficky lokalizovat možné atrakce a umístit je do 
konkrétní kategorie temné turistiky, zatímco sekundární je přispět k rozvoji tohoto typu cestovního 
ruchu na národní úrovni. 
K získání relevantního pohledu na toto téma byly použity metody jako terénní výzkum, stejně jako 
studium historické bibliografie o významných událostech dvacátého století. 
Výzkum odhalil několik turistických atrakcí, které spadají do typologie temné turistiky: jedno z 
nejděsivějších komunistických vězení v Rumunsku, hřbitovy dvou hrdinů světové války, pohřební 
památky vychovávané na počest vynikajících osob kraje, které se dosud zachovaly v kolektivu 
vzpomínka na obyvatele, z nichž někteří patří k uměleckým dílům Constantina Brâncușiho. 
Turistické atrakce, které spadají do kategorie temného cestovního ruchu, by měly být použity při 
propagaci okresu Buzau, protože mají potenciál stát se zajímavými místy a přilákat novou kategorii 
turistů, kteří se již v posledním desetiletí vyvinuli po celém světě. 
 
Contact 
Ionuț-Ciprian Panait 
E-mail:  panait_ionutciprian@ymail.com 



131 
 

DECREASE OF CARBONATES IN SANDY SUBTRATE WITH TWO DIFFERENT TYPES OF 
VEGETATION 

 
Fernández Arias Pablo, Lenka Sevelova 

Department of Landscape Management, Faculty of Forestry and Wood Technology, Mendel University 
in Brno, Zemědělská 1, 613 00 Brno, Czechia 

 
Abstract 
This study tries to know how the vegetation can influence the retention and / or elimination of total 
carbonates (CaCO3) according to two different types of vegetation, one chosen for the environmental 
requirements of the area where the experiment will be installed; Mendelu University in Brno, Czech 
Republic and other vegetation type being the representative vegetation type of a very well defined 
area between the city of Brno and the city of Vranov, in the south of the Czech Republic; It is located  
near a forest road defined as Low-volume roads. 
 
Key words: pavements, carbonates, soil, vegetation, bioremediation. 
 
Introduction 
Low-volume roads (LVR) pavements, defined according to AASHTO (AASTHO, 2001) of wood 
extraction and forest management are frequently used for tourist, giving access to walkers, cyclists 
and other athletes or leisure activities, to the forest environment. For Know the conditions several 
times as contrary, such as bearing capacity and natural materials were used for the construction of the 
pavement respecting nature for tourist activities, various materials of the subgrade improvement were 
tested (Ševelová L., Florian A. and Hrůza P, 2020). An experiment was carried out on LVR pavement 
in Kubenka ( Ševelová, L.; Arias, P.F.; Šlezinger, M., 2020) For the improvement, two types of ash 
were used, lime and cement, which increase the Resilience Modulus of the subgrade and thus its 
bearing capacity. The impact of these material on the ground and the vegetation was found. 
The soil is a fundamental subsystem of the forest ecosystem with physical, chemical and biological 
characteristics that determine its fertility, and that determine its properties. Its use and management 
can lead to changes in its properties, affecting its characteristics and therefore the vegetation 
(Hernández A., Ascanio M. O., et all., 2004), (Hernández A., et all., 2006). 
The root architecture of a plant is composed of a linear underground organ with very complex 
architecture and growth patterns (Bernston, G.; New Phytol. 1994), (Lopez-Bucio, J.; Cruz-Ramirez, 
A., et all., 2005), being the root system itself defined mainly by the type of plant, the structure of the 
soil and the interactions. between root and soil (Uren, N. En Types, 2000). 
The main processes by which roots affect aggregation are: root penetration, modification of the water 
regime, production of exudates, intertwining of aggregates and decomposition of dead roots. (Duiker, 
S. W., F. E. Rhoton, J., et all., 2003) 
The type of vegetation modifies the physical and chemical parameters of the soil such as pH, apparent 
density, relative humidity, total porosity and internal porosity of the macro-aggregates (Six, J., H., et 
all., 2004) 
 
Material and methods 
The different materials and methods that were made are explained below. 
Vegetation used for the experiment. 
The vegetation that was chosen can be classified into vegetation A and vegetation B. The vegetation 
mixture A would be formed by: Poa nemorales, Dactylis glomerata, Brachypodium sylvaticum, 
Chinopodium vulgare, and the mixture represents vegetation B, it would be formed by the different 
species: Lolium perenne, Lolium perenne squirel, Festuca rubra, Poa pratensis.  
In both cases A and B, the percentage, by weight of seeds of each species, is 25% each. 
Construction of the experiment and selection of samples. 
A container 4 meters long by 2 meters wide and 80 centimeters high, the container was divided into 
sections meter by meter, mining; 1X1 meter. 2 grams of seeds of each species were sown in each 
container, making a total of 8 grams of vegetation mixture in A and B. The first container was left as a 
control container or blank, without vegetation. 
In each container the CaCO3 content was different, in the first one it was for control and no carbonates 
were added (white), in the second (1) 10 grams of calcium carbonate were added, in the third (2) 20 
grams were added, and in the fourth (3) 40 grams. 
The analyzes carried out were on the soil surface (Z1); eliminating organic matter and 30 cm from the 
surface (Z2). 
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Fig. 1: System 
 
The evolution was as follows: 
 

 
Fig. 2: Construction: April The experiment was located inside of the Mendel University in Brno. 

 
Fig. 3: June. Vegetation: A-B (on the column)(blanc), (1), (2), (3) on the row 

 
Fig. 4: July Vegetation: A-B (on the column) (blanc), (1), (2), (3) on the row 

 
Fig. 5: August. Vegetation: A-B (on the column)(blanc), (1), (2), (3) on the row 

Blank A1 A2 A3 
Blank B1 B2 B3 
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Fig. 6: October. Vegetation: A-B (on the column) (blanc), (1), (2), (3) on the row 

 
Analysis performed. 
To know the changes that occur in the soil, different tests were carried out; mechanical, for the 
classification of the soil and chemicals to know the percentage of carbonates and alkalinity of the soil. 
The following tests were carried out: determination of humidity content ČSN ISO / TS 17892-1; 
determinación la granulometria ČSN ISO / TS 17892-4; determination of consistency limits accourding 
with ČSN ISO / TS 17892-12. These tests are used for the basic classification of soils according to 
their granulometric composition and Atterberg limits. 
Los análisis químicos del suelo se realizaron en el Instituto de Geología y Pedología de la Facultad de 
Tecnología Forestal y de la Madera de la Universidad de Mendel en Brno. PH analysis according to 
ISO 10390: 1994 to measure the alkalinity of the soil and of a tatal of carbonates (CO3)2- accouding to 
ISO 10693: 2015. The total amount of carbonates was determined from the volume ratio of the amount 
of CO2 produced in a gaseous state. Carbonates in the soil change the alkalinity of the soil, that is, an 
increase in carbonates in the soil will lower the pH values making it more alkaline. 
 
Results 
The results obtained were the following: 
Geotechnical tests: the humidity percentage was 6.75%. The granulometric fractions were: coarse 
materials 22.2%, sandy materials 77% and fine materials 0.7%. The analyzed material is classified as 
SP - sandy. 
The results of the chemical analyzes can be seen in the graphs (Fig. 7 and Fig. 8) attached below. It 
can be seen that in A and B the pH values remain constant in Z1 and Z2, that is to say, the values of 
Ph-H2O and pH-KCl are kept in the range of 7.5 to 8.5 in all containers. 
The same does not happen with the percentage of carbonate content since different portions of 
calcium carbonate were added; aforementioned previously. It can be seen that in the root part, Z2, 
there is a small decrease in carbonates compared to the white, in vegetation A and a small increase in 
vegetation B, this happens in containers A1 and B1 where 10 were added grams of calcium carbonate. 
In container A2 and B2, where 20 grams of calcium carbonate were added, it can be observed that 
although it increased compared to white, vegetation A had greater control of carbonates in the root 
part than vegetation B. In containers A3 and B3, where 40 grams of calcium carbonate were added, 
the vegetation that performed better is variant B, this may be due to the fact that this type of vegetation 
is more resistant to calcareous environments. 

 
Fig. 7: Vegetation A 
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Fig. 8: Vegetation B 

 
Discussion 
During the growth of the roots, a large amount of organic compounds called exudates are generated, 
among these compounds are mainly carbohydrates, carboxylic acids and amino acids in different 
concentrations (Lynch, J. M. and J. M. Whipps, 1990). 
These compounds intervene in the change of the pH of the soil, so that alkaline soils can become 
acidic.The species that have been used in this experiment are affected by changes in pH and 
carbonate concentration. Vegetation A has been less affected by these changes, the volume of 
vegetation remaining less affected, and better controlling pH. Changes in pH and total carbonates in 
the soil affect the availability of nutrients that a plant can obtain from the substrate, in this case the soil.  
This experiment tries to solve a specific problem in the construction of this type of highways to adjust 
to strategies elaborated by the Federation  Europarc  (1999), in which sustainable tourism is defined 
as “any form of tourism development, equipment or activity that respects and preserves natural, 
cultural and social resources in the long term and that contributes in a positive and equitable way to 
the economic development and the fullness of the individuals who live , work or stay in protected areas 
”. 
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Souhrn  
Nejen hospodářské ale i rekreační využití lesních cest klade požadavky na kvalitu a životnost všech 
druhů cest, které jsou součástí krajiny. Pro zajištění co nejvyšší únosnosti podloží těchto cest, se 
používají různé technologie zlepšení. Tyto technologie využívají různých materiálů, které přestože jsou 
přírodními, v dané lokalitě jsou prvkem cizorodým, který ovlivňuje původní přírodní podmínky. Tato 
studie představuje, jak může vegetace ovlivnit změny pH a množství celkových uhličitanů (CaCO3) 
vyluhovaných z podloží vozovky do okolního terénu. Byly testovány dva druhy vegetace. První 
vegetační typ (A) byl vybrán podle přírodních podmínek oblasti, kde bude experiment instalován a to 
areál Mendelu University v Brně, Česká republika Druhý vegetační typ (B) je reprezentativním 
vegetačním typem oblasti v okolí lesní cesty Kuběnka mezi městem Brno a městem Vranov na jihu 
České republiky. V těchto dvou lokalitách by testován vliv vzrůstajícího obsahu uhličitanů CaCO3 vždy 
ve 3 množstvích -10, 20 a 40 gramů, které byly srovnávány s nezasaženou oblastí bez přidání CaCO3 
(blank). Prováděné analýzy byly na povrchu půdy (Z1) a 30 cm od povrchu (Z2). Během růstu kořenů 
se vytváří velké množství organických sloučenin zvaných exsudáty, mezi tyto sloučeniny patří hlavně 
sacharidy, karboxylové kyseliny a aminokyseliny v různých koncentracích. Tyto sloučeniny se 
způsobují změny  pH půdy, takže i alkalické půdy se mohou změnit v kyselé. Změny pH a celkových 
uhličitanů v půdě ovlivňují dostupnost živin, které může rostlina získat ze substrátu, v tomto případě z 
půdy. Bylo potvrzeno, že oba typy vegetace, které byly použity v tomto experimentu, jsou ovlivněny 
změnami pH a koncentrací uhličitanu. Vegetace A byla těmito změnami méně zasažena a objem 
vegetace zůstal méně ovlivněn. Tento experiment se pokouší nastínit řešení konkrétních problémů při 
stavbě vozovek nízkokapacitních komunikací, aby se přizpůsobil strategiím vypracovaným Federací 
Europarc (1999), ve kterých je udržitelný cestovní ruch definován jako „jakákoli forma rozvoje, 
vybavení nebo turistické aktivity, která respektuje a zachovává z dlouhodobého hlediska přírodní, 
kulturní a sociální zdroje a pozitivním a spravedlivým způsobem přispíva k hospodářskému rozvoji a 
plnosti jednotlivců, kteří žijí, pracují nebo pobývají v chráněných oblastech “. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact 
Ing. Lenka Ševelová, Ph.D.  
E-mail: lenka.sevelova@mendelu.cz 



136 
 

DEFINING SUSTAINABLE TOURISM WITHIN PLANETARY BOUNDARIES 
 

Aneta Parsonsová 
 Department of Development and Environmental Studies, Faculty of Science, Palacky University, TR 

17 listopadu 12, 771 46 Olomouc, Czechia 
 

Abstract  
The concept of planetary boundaries was first introduced in 2009 with the objective to define a “safe 
operating space for humanity.” It estimates the carrying capacity of the Earth in nine key biophysical 
processes: climate change, biosphere integrity, stratospheric ozone, ocean acidification, 
biogeochemical flows, land-system change, freshwater use, atmospheric aerosol loading, and novel 
entities. (Steffen et al., 2015) The concept influenced the current global sustainable development 
agenda and the UN Sustainable Development Goals adopted in 2015. Three out of the four planetary 
boundaries which were already crossed before 2015 could be linked also to the environmental impact 
of tourism and increased global mobility (climate change, loss of biosphere integrity, land-system 
change). Although further research is needed to determine the applicability of the concept, the 
planetary boundaries are a potentially useful tool for defining the national limits of sustainable tourism 
and setting appropriate target values for its climate change, biodiversity, and land-use related 
indicators. To ensure a fair distribution of the remaining safe global environmental burden, the 
indicators chosen to assess the national boundaries should consider specific national contexts such as 
population, ecosystems, or historical environmental footprint. 
 
Key words: Sustainability, Climate Change, Biodiversity 
 
Introduction  
The acceleration of anthropogenic activities since the industrial revolution, also referred to as the 
Anthropocene (Crutzen and Stoermer, 2000), has scaled up human impact on the environment to an 
unprecedented level. Persistent social and economic challenges, and global population growth are 
urging the scientific community to conceptualize the environmental limits of the planet. The concept of 
planetary boundaries (PB) was first introduced in 2009 and identified key biophysical processes which 
define the “carrying capacity of the Earth” and “safe operating space for humanity.” (Rockström et al., 
2009) 
The PB-framework identified climate change, biosphere integrity, stratospheric ozone, ocean 
acidification, biogeochemical flows, land-system change, freshwater use, atmospheric aerosol loading, 
and novel entities as nine key processes which have a vital role in maintaining the Earth system in a 
Holocene-like state. Going beyond the operationalized limits in one or more of the PB increases the 
risk of generating large-scale abrupt or irreversible environmental changes. According to the latest 
results, four out of the nine PB have already been crossed in 2015 (biochemical flows, biosphere 
integrity, land-system change and climate change). (Steffen et al., 2015) The PB-related areas that are 
most likely to be affected by the global tourism sector were identified by Eijgelaar and Peters (2014) as 
energy and emissions, water, biodiversity loss, and land-system change. Tourism has thus, at least a 
partial impact on all the beyond-risk-level planetary processes which regulate the functioning and 
stability of the Earth. However, as recognized in later research, the impact of global tourism on water, 
biodiversity, and land-system is relatively modest in comparison to the impact on climate change. 
(Eijgelaar et al. 2016)  
Besides the global scale, the PB are a useful reference for national and regional policymaking and 
have a potential to be applied to various topics. This paper presents a method for downscaling the PB 
to the national level and explores its applicability to the tourism sector to define the global and national 
limits of sustainable tourism and set appropriate target values for its climate change, biodiversity, and 
land-use related indicators. 
 
Materials and methods  
The global limit for the climate change PB is set to an atmospheric CO2 concentration of 350 parts per 
million and an increase in the top-of-atmosphere radiative forcing of +1.0 W m-2 relative to the pre-
industrial level. This limit corresponds to the target of 1 °C temperature increase. (Steffen et al. 2015). 
The atmospheric CO2 concentration and radiative forcing cannot be attributed to individual countries, 
this paper therefore considers the yearly CO2 emissions as an appropriate indicator to downscale the 
PB to the regional and national level.  
According to recent studies, transport-related emissions from global tourism are expected to grow 45% 
by 2030 from 458 mtCO2 in 2016 to 665 mtCO2 in 2030. Europe is estimated to remain the biggest 
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emitter of CO2 for international tourism (from 175 mtCO2 in 2016 to 255 mtCO2 in 2030), as the region 
is both the biggest origin and biggest destination of international tourism travel and is also a significant 
transfer hub for international traffic. (UNWTO and ITF, 2019)  
To calculate the national limits in the climate change PB, the remaining global CO2 emissions budget 
must be calculated and distributed among individual countries. The main distribution methods used in 
the subsequent PB-related studies are (1) the “equal share per capita” approach, which distributes the 
budget based on the population size and growth and allocates the same volume of emissions to the 
past, current and future population (e.g., Nykvist et al. 2013); (2) the extended “equal share per capita” 
approach, which subtracts historical emissions produced by the respective country from the national 
budget (e.g., Dao et al. 2018).    
To understand the scale of environmental impact caused by the tourism-related emissions growth, the 
remaining global CO2 emission budget for 2017 onwards could be computed by subtracting the global 
cumulative anthropogenic emissions produced between 1870 and 2016 from the maximum volume of 
emissions that would allow the temperature increase by 2100 to stay below 2 °C when compared to 
the pre-industrial level. The maximum temperature increase of 2 °C was selected, as the original 1 °C 
target is unlikely to be achieved. (WMO, 2019) The global maximum CO2 emissions from 2017 
onwards aligned with this climate change scenario correspond to 825 GtCO2 in total. The budget could 
be split to an average annual allowance of 9.9 GtCO2 per year if the exhaustion deadline is set to 
2100. If applying the extended “equal share per capita approach”, the budget for the year 2017 equals 
to 7.6 GtCO2 due to the expected growth of the global population in the future. (Parsonsova and 
Machar, 2021) 
The Czech share of the remaining global CO2 emissions budget can be deduced using the size of the 
Czech population in 1990. To apply the extended “equal share per capita” distribution method and 
compute the maximum future national emissions from 2017 onwards, historical emissions (from 1990 
to 2016) are then subtracted from the budget. Annual average budget is computed by dividing the 
overall budget by the number of years until the deadline for the exhaustion of the budget. The annual 
global limit per capita needs to be calculated (by dividing the budget over time for 2017 onwards by the 
sum of global population for the period from 2017 until 2100) to estimate a budget for a selected year 
(by multiplying the per capita budget by the size of the population in the given year).        
Besides estimating the global overall remaining CO2 budget (or global limits of other PB) downscaling 
the PB to the national level is particularly valuable for policymaking. Setting appropriate national 
targets which consider the international environmental context, but also distribute the global 
environmental burden in a fair manner, is a key to successful implementation of the current 
international Sustainable Development Goals. Where additional sectoral data is available, the national 
limits could be then used also to set sectoral objectives, such as targets in the field of sustainable 
tourism.  
  
Results  
The global estimated tourism-related CO2 emissions in 2030 account for approximately 6.7% of the 
average annual global CO2 budget calculated for the period from 2017 until its exhaustion in 2100. 
However, if we distribute the budget based on the “equal share per capita principle,” the maximum 
volume of global emissions for the year 2030 is equal to 8.6 GtCO2. The budget decreases compared 
to its annual value because the global population is still, according to the medium variant estimate, 
expected to grow from 8.5 billion people in 2030 to 10.8 billion in 2100 (UN DESA, 2019). The 
resulting tourism-related CO2 emissions share on the global budget would then be 7.7%. The results 
are summarized in Table 1.  

 
Tab. 1: Global CO2 emissions budget in relation to the tourism-related CO2 emissions from transport 

 Volume of CO2 emissions Share of tourism-related CO2 
emissions  

Global average annual budget 
2017 – 2100 

9.9 GtCO2 6.7% 

Global budget for the year 2030 8.6 GtCO2 7.7% 
 

The Czech population in 2030 is estimated to represent approximately 0.13% of the global population. 
Based on this proportion, the Czech share of the global CO2 budget for the year of 2030 is 10.8 
MtCO2. However, the budget significantly shortens to 3.45 MtCO2 if we apply the “equal share per 
capita” principle and consider the historical environmental burden caused by past national emissions 
since 1990. The average yearly limit for the period from 2017 to 2100 in this case equals to 3.39 
MtCO2. 
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As national data for tourism-related CO2 emissions from transport is not available, it is hard to estimate 
the share of the sector in the national emissions budget. By simply distributing the estimated European 
transport-related emissions associated with global tourism in 2030 by the share of the Czech 
population in the European population in the given year (1.5%), we come to an estimate of 3.7 MtCO2. 
The value exceeds the overall national CO2 emissions budget for the given year. The national results 
are summarized in Table 2.  

 
Tab. 2: Czech CO2 emissions budget in relation to the tourism-related CO2 emissions from transport 

 Volume of CO2 emissions Share of tourism-related CO2 
emissions  

National average annual budget 2017 
– 2100 

3.39 MtCO2 109% 

National budget for the year 2030 3.45 MtCO2 107% 
 
Discussion  
In the current trend of CO2 emissions production in the Czech Republic, it would only take three years 
for the exhaustion of its budget. Similarly, this is also the case of most advanced economies which 
have already exhausted their budgets or will do so by the end of the decade. (Parsonsova and 
Machar, 2021) The results indicate that the Czech Republic is currently emitting at the expense of 
other countries and is also contributing to the climate change scenario which would lead to the global 
temperature rise above 2 °C comparing to the pre-industrial level. This scenario is outside of the 
climate change PB limits and could lead to catastrophic and irreversible changes in the Earth-system 
which would have a negative impact on the tourism sector retrospectively. (Scott et al. 2019) The 
results confirm the urgency of the decarbonization processes as well as they point to the urgency of 
the decoupling of the tourism sector from the greenhouse gas (GHG) emissions, particularly through 
increasing energy efficiency and more extensive use of renewable resources. (Işik and Radulescu, 
2017)  
Despite the decline in 2020, the global tourism sector is one of the fastest growing industries and 
contributed 10.4% to the global GDP in 2019. (WTTC 2020) Besides its impact on the GHG emissions 
production, a study estimated the contribution of global tourism to climate change as 5.2-12.5% of 
radiative forcing. (Scott et al. 2010) In order to fully account for the impact of the sector on the climate 
change PB, the overall tourism-related energy consumption associated with accommodation and 
transport should be a subject of further research. For the moment, there are significant data and 
knowledge gaps, particularly in assessing the impact at the national level using consumption-based 
(footprint) indicators.  
The methodology for downscaling the global PB to the national level presented in this paper, as well 
as its application to a concrete sector of the economy is potentially applicable to other tourism related 
PB. The review of indicators used for assessing the biosphere integrity, fresh water use, and land-
system change PB in the two most cited national studies (on Sweden and Switzerland) are presented 
in the Table 3.  

 
Tab. 3: Review of PB limits and indicators used for downscaling tourism-related PB to the national 
level 

Planetary 
Boundary 

Global limit (Steffen et al. 
2015) 

Nykvist et al. (2013) Dao et al. (2018) 

Freshwater 
use 

Maximum 
amount of 
consumptive blue 
water use (4000 km3 yr–1) 
 

40% of total global  
renewable water resources 
divided by world population 

- 

Maximum withdrawal of 40% of 
nationally available freshwater 

Land-system 
change 

Area of 
forested land as % 
of original forest 
cover (75%) 

Ice-free land that humans can  
convert globally divided by world 
population (0.3 ha) 

Surface of 
anthropized land 
as percentage of 
ice-free land  

Maximum national conversion of 
land to cropland 
15% of nationally available land 
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Change in 
biosphere 
integrity 

Extinction rate (< 10 E/MSY) 
E/MSY = 
extinctions per million species-
years 
  
Biodiversity Intactness Index 
(BII) (Maintain BII at 90% or 
above, assessed 
geographically by biomes/large 
regional areas, major marine 
ecosystems or by large 
functional groups) 

Number of species threatened 
within the national territory per 
million capita (territorial 
performance)  

Potential 
damages to 
biodiversity per 
land cover types 
accounting for 
the level of 
biodiversity per 
biome 

Number of species threatened 
globally, driven by consumption 
including international trade 
(consumptive performance) 

Percentage of marine and 
terrestrial areas protected 

  
Conclusion 
Downscaling the Planetary Boundaries to the national level helps provide a better understanding of the 
global environmental impact of individual countries, as well as the global impact of particular sectors 
such as international tourism. Using the extended “equal share per capita” model allows a fair 
allocation of the CO2 emissions budget which is used to define the national climate change PB. The 
average Czech annual national budget and the budget for 2030 were compared with the national 
tourism-related transport CO2 emissions estimates for the same year. The results are alarming, as the 
tourism emissions exceeded the overall annual emissions budget.   
The results show that to respect the planetary limit for climate change and avoid potentially irreversible 
destabilization of the Earth-system, the fast-paced decarbonization process is urgently needed. This 
concerns the economy, as well as the tourism sector, which is estimated to account for 7.7% of the 
global CO2 budget in 2030.  
The PB concept and its downscaling methodology are applicable to other tourism-related global 
processes, such as freshwater use, land-system change, and biosphere integrity. However, significant 
knowledge and data gaps still need to be addressed in order to use the PB-framework for national 
policymaking and target setting in concrete sectors of the economy.   
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Souhrn  
Koncept planetárních mezí, který byl poprvé představen v roce 2009, vznikl s cílem definovat 
„bezpečný operační prostor pro lidstvo“. Planetární meze vymezují environmentální kapacitu Země v 
devíti klíčových biofyzikálních procesech: změna klimatu, integrita biosféry, stratosférický ozon, 
okyselování oceánů, biogeochemické toky, změna ve využití půdy, využití sladké vody, zatížení 
atmosférickým aerosolem a nové entity. (Steffen et al., 2015) Koncept ovlivnil současnou globální 
agendu udržitelného rozvoje a cíle OSN pro udržitelný rozvoj přijaté v roce 2015. Tři ze čtyř 
planetárních mezí, které byly překročeny již před rokem 2015, lze spojit také s dopady cestovního 
ruchu na životní prostředí a zvýšenou globální mobilitou (změna klimatu, ztráta integrity biosféry, 
změna využití půdy). Přestože je v této oblasti zapotřebí dalšího výzkumu, planetární meze představují 
potenciálně užitečný nástroj pro definování národních limitů udržitelného cestovního ruchu a pro 
stanovování cílových hodnot národních indikátorů v souvislosti se změnou klimatu, biologickou 
rozmanitostí a využitím půdy. Aby bylo zajištěno spravedlivé rozdělení zbývající bezpečné globální 
environmentální zátěže, měly by ukazatele vybrané k posouzení národních mezí zohledňovat národní 
kontext jako je populace, ekosystém nebo historická ekologická stopa. Posuzování planetárních mezí 
na národní úrovni pomáhá lépe porozumět dopadům jednotlivých zemí na globální životní prostředí i 
globálním dopadům konkrétních ekonomických odvětví, jako je např. cestovní ruch. Použití 
rozšířeného modelu „rovného podílu na obyvatele“ umožňuje spravedlivé rozdělení rozpočtu emisí 
CO2, který se používá k definování národní planetární meze v oblasti změny klimatu. Průměrný český 
roční národní rozpočet a rozpočet na rok 2030 byly porovnány s odhady emisí CO2 z dopravy 
v souvislosti s turismem z téhož roku. Výsledky jsou alarmující, protože emise z cestovního ruchu 
překročily celkový emisní rozpočet na daný rok. Výsledky poukazují na nutnost rychlého nastartování 
procesu dekarbonizace, který se musí týkat jak celého hospodářství, tak i sektoru cestovního ruchu, 
který bude podle odhadů v roce 2030 představovat 7,7 % celosvětového emisního rozpočtu CO2. 
Koncept planetárních mezí a metodika jejich výpočtu na národní úrovni jsou potenciálně využitelné i 
pro další globální procesy související s cestovním ruchem, jako např. využití sladké vody, změny ve 
využití půdy či integrita biosféry. Překážkou jeho využití v některých oblastech může být nicméně 
nedostatek dat na národní úrovni. Planetární meze musí být teprve předmětem dalšího výzkumu, aby 
bylo možné je využít pro tvorbu národních politik a stanovování cílů v konkrétních hospodářských 
odvětvích.    
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Abstract  
Hiking trails offer a stay and physical activity in an aesthetically and health-friendly natural 
environment. However, in terms of information and education of the public, they do not provide 
information about interesting phenomena, localities or objects present in their immediate vicinity. Such 
goal is achieved by much better and more efficient educational trails, which make the area of interest 
more attractive through various ways and tools. The paper deals with the design of educational hiking 
trails as a practical guide to their planning and construction. Its aim is to develop a comprehensive 
design of an educational trail in the protected nature reserve "Kozí chrbát" located in the Low Tatras 
National Park. The design consists of four steps: field survey, design of the route location, design of 
educational and information boards on the thematic side, design of other recreational mobiliari, in 
terms of location, thematic content, graphic design and price calculation. The result is the design of an 
educational trail with the length of 3,261 m, containing 9 educational information boards and other 
tourist mobiliari. 
 
Key words: recreation, tourist educational trail, educational information board, touristic mobiliari 
 
Introduction 
Educational trails are routes created in the heart of nature as naturally as possible, for its landscape, 
but also from the historical point of view or typical areas (Bizubová, Ružek, Makýš, 2001). These are 
not possible to be designed and built randomly anywhere as educational trails have to offer its useful 
objective, in other words its cultural and educational potential. The volume of practical usage of 
educational trails is in full range conditioned by the choice of suitable trail or path bearing in mind the 
time span necessary for hiking the particular trail, physical condition of its visitors and above all 
visitors’ safety. The preparatory steps for building an educational trail are as follows: planning phase of 
an educational trail, project documentation phase, assigning responsibility phase as for who will be 
responsible for the educational trail in terms of its maintenance. After the selection of the suitable 
location, a thorough inventory of its cultural and educational potential is carried out as well as 
consideration of individual objects and its phenomena, identification of equipment that is necessary for 
this particular trail. Also the existing transport access (roads, trails, routes) and critical areas are 
assessed, all leading to the result of the final design of the educational trail (Pachinger et al., 2016). 
The complexity, suitability. and docility of an educational trail design can be reached when proposed 
and realised as a complex work.  Each individual element and material create a logical homogenous 
complex while there is also the balance between philosophy and ideas of each individual project 
(Klinda, Stockmann, 1984). 
The aim of the paper is to work out the complex design of the educational trail in the preserved natural 
area “Kozí chrbát” situated in the Low Tatras’ National Park.  
 
Material and methods 
The location of the project activity is in the area of village Moštenica in Banská Bystrica district that is 
in Slovakia considered to be an untouched part of the Low Tatras’ nature. The area is well known for 
its protected travertine formed by five natural springs flowing in the place of the natural monument 
“Moštenické travertíny” (Moštenica Travertines). There is also the natural reserve “Kozí chrbát” 
characteristic for its debris forest communities. The history of the area is connected with shepherds 
and sheep breeding that originated by the arrival of Walachians into the territory of the Low Tatras 
already in the 12th century or with mining as since the 14th century silver and copper ore had been 
mined in the Moštenica smelt-houses (Luptáková, Pecník et al., 2018).  
Educational trail was localised into the already existing tourist trail 8432: Moštenica – Hiadelské sedlo 
(seedleback). The reconnoitre of the terrain mapped the route from both direction and altitude 
patterns, spatial layout, the surface characteristics and the already existing object of recreational 
character.    With the help of GPS locator suitable positions for the placement of educational-
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information boards and further tourist mobiliari were plotted as well.  Directional and altitude routes 
were marked out using the map portal “mapy.cz”. 
At the trail, there were designed 9 sites with necessary equipment for the mobiliari to secure effective 
functioning of the project work. The technical design of individual objects was done by AutoCad 2000 
software. Material price calculation for the proposed objects was calculated individually, while 
workforce value was not calculated as the realisation of the educational trail project is about to be 
done by the support of the third sector organisations by self-support. 
The panels of the educational-information boards were calculated by the Internet calculator platform 
24H, while the rest of the object according to Solo-sk and Drevex price list. 
  
Results 
The tourist section 8432: Moštenica – Hiadelské sedlo (saddleback) was chosen for the proposed 
educational trail, namely from the location of Horná Kyslá to the Hadlanka saddleback. The trail was 
named “Na Kozí chrbát“ (Towards the Kozí chrbát), even though it does not finish right at the top of  
Kozí chrbát (1,330 above sea level), due to severe terrain that does not allow the educational trail to 
be placed all the way to the top. The top is reachable by an international long-distance path E8 (The 
Path of the Heroes of the Slovak National Uprising - “Cesta hrdinov SNP”), that directly connects up 
with the trail itself. The route was selected for being attractive for visitors, visit rate as well as suitable 
transportation accessibility. The total length of the trail 3,261 m, time duration 1:52 hour, elevation of 
507 m with gradual ascent in span of the gradient of 6–23 % (on average 15.5 %), of moderate 
severity accessible for all age groups. The trail is of linear character with the following development:  
the trail runs on main forest road, from the stationing of km 1.936 it narrows down and continues 
further as a trail with the width of 0.8 m, the surface having natural surface of quite a rocky character 
without significant erosion processes.  The trail starts at a meadow complex area reaching pasture 
land further leading along the edge of the forest (km 0.672), continues across the forest (km 1.123) 
and finishes in the saddleback of a forest meadow character situated on the main ridge of the Low 
Tatras. 
Along the educational trail there were designed desirable recreation sites placing 9 educational-
information boards with polythematic focus describing natural characteristics of the area, present 
phenomena of the Moštenica Travertines and the history of the territory (pic. 1, tab. 1).  

 
Fig. 1: The map of the area with the proposed educational hiking trail 

 
The layout of the educational-information boards is uniformed as each panel is divided into 5 zones 
(pic. 2): 
1. mark of the educational trail with the number of the corresponding site,  
2. map of the route with marked current position, 
3. name of the particular stationing of the educational-education trail,  
4. text and picture file, 
5. information about the distance towards the aim. 
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Tab. 1: Thematic content of educational-information boards 

No. Topic area Stationing (km) 
Altitude 

(metres above sea 
level)  

1 Identification data of the educational trail  0.000 665  

2 Moštenica Travertines 0.200 705  

3 History of the region 0.700 793  

4 Rules for visitors to the area 1.123 849  

5 Geological composition of the area 1.341 873  

6 Climatic conditions  1.936 969  

7 Surrounding forest vegetation 2.225 1051  

8 Fauna 2.602 1079  

9 Kozí chrbát 3.261 1172  

 

 
Fig. 2: Layout of an educational-information board 

 
The education trail begins with entry area that connects to accessible forest approach road with 
bitumen coating road. The starting point of the area of 274 m2 is divided into two parts: parking area 
with crush stoned road character (road construction material: crushed stone UM-SD, 63Gp – thickness 
of 10 cm, thick rock material HDK 32-63 –  thickness of 10 cm) available for 18 vehicles (200 m2) and 
an area designated for placing necessary tourist mobiliari that includes the introductory information 
board, a summer house with seating area and two trash bins, open fire place with a frame hitch as well 
as facilities for children such as children’s swing and multifunctional children’s playground comprising 
of high tower with an observation point, a ladder, a slide, climbing wall and sandpit.   
Along the trail there is except the information boards proposed also the placement of further mobiliari 
such as trail routers, open sitting arrangements such as benches (stand point No. 6) or the rest 
summer house (stand point No.5). Since the trail route is smooth and in favourable condition with 
suitable surface, not including critical areas, there is no necessity to design any equipment for visitors’ 
safety measures.  
From the construction point of view, the individual parts of the mobiliari have the character of unified 
design. The main building and construction material is wood in form of angular timber. The bearing 
pillars of each construction are anchored in concrete bases by metal ending, in case of simpler 
constructions (trail routers, trash bins, benches) only by simple way of embedding into thickened soil. 
For roofing we proposed wood roofing construction with the layer of asphalting roof cover. As for the 
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educational-information boards the plastic panel of dimension of 1,000 x 1,200 mm with installed self-
adhesive ground tint foil was designed. Price calculation for the necessary mobiliari construction 
material is listed in table 2. The total budget for the construction of the entire educational trail 
construction is 6, 175 €. 
 
Tab. 2: Summary material calculations 

No. mobiliari amount 
(pieces) 

price 
(VAT incl.) 

1 starting point 1 1, 159 € 
2 summer house with seating arrangement 1 1, 137 € 
3 educational-information board  9 1, 281 € 
4 open fireplace 1 26 € 
5 trash bin 4 149 € 
6 swing 1 189 € 
7 playground (MARIMEX PLAY 3)             1 1, 338 € 
8 summer house 3 712 € 
9 trail router 4 104 € 
10 bench 1 80 € 

 
Discussion 
Nowadays when considering the development of tourism, we can observe a great deal of importance 
in educational-information trails both in Slovakia and abroad. Our country having rich natural, cultural 
and historical resources offers a lot of attractive localities and places suitable for building educational-
information trails. The growing number of trails can be attributed to activists, foresters and people who 
want to present and promote their interesting regions.  
When planning such a trail it is crucial to answer two important questions: why and for whom? When 
asking “why” we focus on the form of the educational trail and the content character of the information 
boards. When asking “for whom” it is necessary to take a broader look so that the trail can attract and 
raise interest of general public not leaving out the youngest age groups. 
Past time activities play an important role in all human lives and their spectrum is very rich and varied, 
comprising a broad range of forms of spending people's leisure time. One of the forms of active free 
time activities is physical activity (Adamčák, Beťák, 2016). We strongly believe that a good quality 
educational trail could attract people to devote themselves to physical activities in the form of hiking.  
An unfavourable trend within the growing number of educational trail is the problem of diversity of data, 
sources, methodology and guidebooks. Therefore, it would be advisable to establish central 
registration of educational trails and unify the methodology (Burkovský, Králiková, 2015). This would 
eliminate the present heterogeneity and opacity in its realisation and register. In the initial steps of the 
design and realisation of such projects it is also important to consider securing of maintenance of 
these premises, especially in form of financial sources.   
 
Conclusion 
Recently the term educational trail has been the centre of attention also in the field of forestry. An 
educational trail can serve as a tool also for foresters to spread the information and knowledge among 
general public. This way the general public can unite with nature, can obtain a lot of information and 
issues that foresters encounter on daily basis and need to be solved.   
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Souhrn 
Turistické stezky nabízejí pobyt a pohyb v esteticky a zdravotně velmi vhodném přírodním prostředí. Z 
hlediska informovanosti a vzdělávání veřejnosti však neposkytují informace o zajímavých jevech, 
lokalitách nebo objektech nacházejících se v jejich bezprostředním okolí. Takový cíl plní mnohem lépe 
a účinněji naučné stezky, které prostřednictvím různých způsobů a nástrojů zatraktivňují zájmovou 
lokalitu. Práce se zabývá tvorbou naučných turistických stezek jako praktickým návodem na jejich 
plánování a výstavbu. Jejím cílem je vypracování komplexního návrhu naučného chodníku v chráněné 
přírodní rezervaci ,, Kozí hřbet "nacházející se v Národním parku Nízké Tatry. Návrh se skládá ze čtyř 
kroků: terénní průzkum, návrh umístění trasy, návrh naučně-informačních tabulí po tematické stránce, 
návrh ostatního rekreačního mobiliáře, a to z hlediska umístění, tematického obsahu, grafického 
návrhu a cenové kalkulace. Výsledkem je návrh naučného chodníku o délce 3261 m, který obsahuje 9 
naučně-informačních tabulí a další turistický mobilář. 
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Abstract  
The aim of this study was to detect and analyse changes in the mean monthly discharges on six 
selected gauging stations in the Váh River basin on the territory of Slovakia. We have been looking for 
changes in the regimes and flow characteristics of mean monthly discharges between the periods 
1961-2000 and 2001-2015. The analysis consists of the seasonal detection of the occurrence of 
extreme minimum and maximum mean monthly discharges as well as looking for significant increasing 
and decreasing of trends within both periods. Finally, we have detected changes in the occurrence of 
extremely low mean monthly discharges by looking at monthly low flows lower than Q355d in all the 
gauging stations analysed. Although all the results are station oriented, we can conclude that the flow 
regime along the Váh River basin has changed; we can see a higher concentration of extremes in the 
given months and conclude that the period 2001-2015 shows an increase of months with extremely 
low mean monthly flows in some stations.  
 
Key words: mean monthly discharges, flow regime changes, low flow characteristics  
 
Introduction  
Climate change is expected to have significant consequences for global runoff regimes and will affect 
the availability of water for people, landscapes, agriculture, and ecosystems as well (Arnell at al., 
2013). The availability of water is known to be significantly affected by evaporation, specifically in drier 
regions, and by snow accretion and melting that affect the timing of the annual runoff cycle in the 
northern regions of higher elevation zones. In general, the studies have indicated a decrease in runoff 
for southern Europe, North and South Africa, the southwestern USA, Mexico, and Brazil, and an 
increase in discharges for monsoon-driven and Arctic rivers. Numerous studies, see, e.g., Arnell et al. 
(2013), Vörösmarty et al. (2000), have used an alteration factor method in place of straightforwardly 
applying climate model data for future phases. Arnell, et al. (2013), posited that till 2050, there will be a 
decrease in runoff for southern Europe, southern Australia, the south and north of Africa, and the 
southwestern USA. Meaningful reductions in discharges are expected for African, Australian and the 
Danube rivers. Increases in runoff are expected for the sub-Arctic and Arctic regions, and 
developments in the stages of the annual cycle are projected for the sub-Arctic regions (Sperna et al., 
2012). 
July and August have been described as the months with the lowest flows in many western and central 
European regions (Stahl et al., 2010). Moreover, January and February are months with the lowest 
flows for regions of northern Europe and the Alps. A map of trends for  monthly flows shows that low 
flows have increased during the winter time, while for the  summer, a decrease has been noted (Stahl 
et al., 2010). According to the Blaškovičová et al. (2019) report, a shift in the typical runoff distribution 
in Slovakia is also visible in the period 2001-2015, compared with the reference period of1961-2000. 
The average maximum flow in April has shifted to March and the minimum flow in September has 
shifted to October. There are, of course, differences between regions, mainly in the mountainous 
regions of Northern Slovakia with typical flow minimums in winter. 
The aim of this study was the detection of changes in seasonality and trends at the selected gauging 
stations, as well as changes in the occurence of monthly flows lower than Q355d during the reference 
period (1961-2000) and in the recent years of 2001-2015. 

 
Materials and methods  
The 19,696 km² Váh River basin is the largest river basin in Slovakia. In the course of over a year, the 
Váh River, whose river network has a length of almost 16,000 km, will drive up to 5.4 billion m³ of 
water. Coming from the northern mountain region to the lowlands in the south of Slovakia, this basin 
covers different runoff regimes. A total of six gauging stations were selected for the analysis, see 
Table 1. 
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Tab. 1: List of selected gauging stations in the Váh River basin  

ID nr. 
River 
Basin Gauging Station River 

River 
km 

River basin 
area [ ] 

Elevation 
[m.a.s.l] 

5400 

Váh 

Podbanské Belá 21,35 93,49 922,72 
5550 Liptovský Mikuláš Váh 346,60 1107,21 567,68 
5840 Trstená Oravica 4,25 129,56 589,42 
6130 Martin Turiec 6,90 827,00 389,88 
6180 Čadca Kysuca 29,20 492,54 408,36 
6400 Dohňany Biela voda 4,00 163,17 284,81 

 
The data used at all the stations consists of mean monthly discharges from the period of observation 
of 1961-2015. This period was subsequently divided into two parts, i.e., the actually valid reference 
period of 1961-2000 and 2001-2015. The aim of the study was an analysis of changes in the regimes 
and flow characteristics of the mean monthly discharges. First, the detection of the changes in the 
seasonal occurrence of extreme minimum and maximum mean monthly discharges was performed. 
For the trend analysis, the Mann-Kendall Test method (Kendall, 1975), were used. Then, we tried to 
detect the driest periods of mean monthly discharges by looking at changes in the occurrence of mean 
monthly flows lower than Q355 in all the gauging stations analysed. 
 
Results and Discussion 
In the first step of the analysis, the seasonal of occurrence minimum and maximum mean monthly 
discharges was performed. Figure 1 presents an example of these results for the Podbanské - Belá 
station as a typical mountain river station. We can observe the concentration of the minimum mean 
monthly discharges in only two months (February and March) in the period 2001-2015, in comparison 
with the period of 1961-2000, when the occurrence of these discharges was spread over five months 
(December to April). The maximum mean monthly discharges in the last 15 years have been 
concentrated in two months as well, but mostly in the month of May.  
 

Fig. 1: The percentage of the occurrence of minimum and maximum mean monthly discharges in the 
months and periods of observation analysed at the Podbanské-Belá station. 

 
We can conclude for the Váh River basin that during the period of 2001-2015, minimum and maximum 
discharges have been concentrated into fewer months than in the 1961-2000 period. The highest 
concentration of maximum mean monthly discharges during both periods in the upper Váh region was 
in May, due to snowmelt floods with an origin in the High Tatras region. At the Belá – Podbanské 
gauging station, the shift of the maxima is only to May (and  asmall part to July) during the 2001-2015 
period, in comparison to some occurrences in April and June in the reference period. We can see 
some shifts to earlier months in some stations when looking at the frequency of occurences of 
maximum mean monthly discharges along the Váh River basin; e.g., in the Turiec River basin a partial 
shift from April to March in the Biela Voda - Dohňany gauging station from March to January. These 
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shifts may be caused due to the lower elevation zones of the Váh River sub-basins and rising 
temperatures, which have caused earlier snowmelts during recent decades. At these stations there is 
a lower percentage of the maximum mean monthly discharges occurring in July (which is a month 
typical for flash floods in Slovakia) in comparison to the 1961-2000 period, while in the rest of the 
stations evaluated, we can see a slight increase in July in the occurrence of maximum mean monthly 
discharges.  
Concerning the occurrence of minimum mean monthly discharges, some shifts can be observed for 
the period 2001-2015 as well; i.e., in the months of February to December at the headwaters of the 
Váh River basin, and from the winter months to the summer and autumn months for the stations 
located in the middle and lower parts of the basin. In general, the minimum values are more 
concentrated in fewer months than in the reference period of 1961-2000, where the dispersions of 
occurrences are more significant. 
The trend analysis of mean monthly discharges along the Váh River basin shows that although we can 
observe decreasing or increasing trends in discharges, they are, in most cases, insignificant, see 
Table 2. In general, the significant trends confirm changes indicating the shifts of high-flow periods 
from spring towards winter and low-flow periods from summer towards later in the autumn. 
 
Tab. 2: Results of the Mann-Kendall trend test for the stations analysed in the Váh River basin 
(significant trends are marked as grey cells) 

ID period I II III IV V VI VII VIII IX X XI XII
1961-2015 - - - + + - - - + - + +
1961-2000 - - - - + + - - + + + +
2001-2015 + + + - + + + + + + + +
1961-2015 + + + - - - - - - - - -
1961-2000 - - - - - - - - + - - -
2001-2015 + + - - - + + + + - - -
1961-2015 - - + - - - - - - - - -
1961-2000 - - - - - - - - - - - -
2001-2015 + + - - - - + + + + + +
1961-2015 + + + - - - - - - - - -
1961-2000 + - - - - - - - - - - -
2001-2015 + + - - - - - + - - - +
1961-2015 + + - - - - - - - + + -
1961-2000 + + - - - - - - + + + +
2001-2015 + + - - - - + + + + + +
1961-2015 + - - - - - - - - - - -
1961-2000 - - - - - - - - + - - -
2001-2015 + + - - - - + + + - + +

6180

6400

5840

6130

5400

5550

 
 
Finally, looked at the occurrence of mean monthly discharges lower than the Q355d discharges in the 
periods and months analysed. Figure 2 presents an example of the analysis in the Podbanské-Belá 
gauging station from1961-2000. The  dry months are indicated from December to March, while in the 
2001-2015 period, they were only from December to February. This finding is similar to the analysis at 
the Liptovský Mikuláš station, but also includes September as a month with occurences of low mean 
monthly flows. For example, in the Turiec River basin there were no monthly flows below Q355d 
observed during the last period of 2001-2015. The occurrence of such extremely low monthly flows in 
the lower part of the Váh River basin was recorded in the summer-autumn months, especially from 
August till November. This is in line with the conclusions of Poórová et al. (2019), confirming the 
increasing occurrence of low-flow months in the period 2001-2015 comparing with reference period in 
Slovakia, whose  changes were more visible in the middle and southern parts of Slovakia,  
 

 
Fig. 2: Number of years with the occurrence of mean monthly discharges lower than Q355d in the 

months and periods of observation analysed at the Podbanské - Belá station. 
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Conclusion 
In this study we looked for changes in the regimes of the mean monthly discharges between the 
periods 1961-2000 and 2001-2015 in six selected gauging stations in the Váh River basin on the 
territory of Slovakia. The analysis consisted of the detection of the seasonal changes in the occurrence 
of minimum and maximum mean monthly discharges, the detection of increasing and decreasing 
trends, and finally, an analysis of the occurrence of driest months during the periods observed. 
Although the results are oriented toward the gauging stations, the results suggest that the mean 
monthly discharge regime along the Váh River basin has changed in the last period of 15 years 
compared with the reference period of 1961-2000. The density of the concentration of the maximum 
and minimum mean monthly discharges in the given months of the 2001-2015 period is visible in all 
the stations analysed. Although the trend analysis did not show much significance in the mean monthly 
discharges, we can see that in the 2001-2015 period, there were some changes in trends in the mean 
monthly discharges in comparison to the previous 1961-2000 period, indicating a shift in the minimum 
and maximum mean monthly flows. Finally, the results show the importance of our preparedness for 
the impact of climate change on global runoff regimes, water resources, and landscapes.  
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Souhrn 
Cílem této studie bylo zjistit a analyzovat změny průměrných měsíčních průtoků v šesti vybraných 
vodoměrných stanicích v povodí Váhu na území Slovenska. Hledali jsme změny v režimech a 
charakteristikách průměrných měsíčních průtoků v období let 1961 - 2015. Analýza spočívá v detekci 
změn sezónního výskytu extrémních minimálních a maximálních průměrných měsíčních průtoků, jakož 
i v hledání významných rostoucích a klesajících trendů v obou hodnocených obdobích. Nakonec jsme 
detekovali frekvenci výskytu extrémně nízkých průměrných měsíčních průtoků. I když jsou výsledky 
bodově orientované (ve vybraných vodoměrných stanicích), můžeme konstatovat, že režim měsíčních 
průtoků se podél povodí částečně změnil; můžeme vidět změny a posun extrémních průměrných 
měsíčních průtoků, zejména maximálních průměrných měsíčních průtoků převážně do dřívějších 
měsíců. Také jsme zjistili, že v období 2001 - 2015 jsme ve srovnání s referenčním obdobím v 
některých stanicích a pro některé měsíce zaznamenali nárůst výskytu extrémně nízkých průměrných 
měsíčních průtoků. 
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Abstract  
The work is focused on the search for suitable algorithms for processing remote sensing data of 
Sentinel-2 satellites. The tested algorithms focus on the estimation and structure of biomass and the 
proportion of photosynthetically active part of the vegetation. Algorithms were tested in the basin of 
river Dřevnice. Satellite images were downloaded for each month in the period from March 2018 to 
December 2018. Data processing was performed in SNAP software. The algorithms found were used 
for the final quantification of ecosystem functions.   
 
Key words: analyses, biomass, c-factor, quantification, Sentinel-2 
 
Introduction 
The proper functioning of ecosystems is an integral part of keeping nature in balance. Interactions take 
place between ecosystems that are disrupted or altered by human intervention. The mentioned 
interactions between ecosystems are ecosystem functions. De Groot et al. (2002) divided ecosystem 
functions into four primary categories and defined 23 ecosystem functions. 
Monitoring can be used to detect changes within ecosystems. The most appropriate way, how to 
monitor large areas over a period is remote sensing. Due to their properties, satellite data are an 
effective way to monitor large or remote places where it would be difficult to perform ground 
measurements (Pechanec et al., 2014). In the confrontation with destructive methods, it is possible to 
easily, effectively and quickly get an overview of the landscape change over a larger area. Thanks to 
methods for obtaining data on biomass, carbon, biomass structure or moisture conditions, it is possible 
to quantify various ecosystem functions that are dependent on given variables. For example, the 
calculation of biomass and carbon can be used to determine the ecosystem function of carbon storage 
and sequestration, the calculation of the C-factor as an ecosystem function to prevent water or droplet 
erosion. A study by Pettorelli et al. (2018) compiles a list of freely available global satellite data that 
have the potential to monitor or determine ecosystem functions. According to the study, Sentinel-2 is 
suitable for determining NDVI, LAI, FAPAR or Land Cover. 
 
Materials and methods 
The area of interest is the basin of river Dřevnice. The basin is located in the Zlín Region and the area 
is 436.52 km2. The source of the river is in the protected area of Hostýnské vrchy near the Držková 
village. The mouth of the river is located near Otrokovice, where it flows into Moravia. In the examined 
area, there are areas of forest land, meadows, agricultural areas, but also the conurbation Zlín - 
Otrokovice. 
Freely available data from the Copernicus program were used in the work. Images from Sentinel-2 
satellites are multispectral with a resolution of 10 to 60 meters. In total, each image contains 13 
spectral bands. The main advantages of Sentinel-2 satellite images are the scanning period, data 
availability and usability of the spectral bands. Images were downloaded for the period from March 
2018 to December 2018. 

Data Processing 
General remote sensing methods such as mosaicing, spatial subset, spectral band extraction, band 
math, extract by mask and resampling have been used. In the test and analytical part, emphasis is 
placed on methods for determining vegetation indices from satellite images. Five methods were used 
to determine the C-factor. According to the decision criteria, which were the approximation of the C-
factor to the reference value over time and the largest approximation of the C-factor in the main 
vegetation season, one method was chosen according to which the ecosystem function (Soil 
protection against water erosion) will be determined. The determination of biomass and carbon was 
also based on five methods.  

C-Factor 
Vegetation factor determining the structure and cover of biomass. Vegetation cover has a protective 
effect on the soil against erosion, especially in areas with a large slope. Therefore, the C-factor is 
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calculated in connection with a given ecosystem function, called soil erosion control. The structure of 
the vegetation can decompose the impact time of the raindrop over a longer period and thus reduce 
erosion. The tested algorithms for calculating the C-factor are available in Table 1. 

Tab. 1: Tested algorithms for C-Factor estimation 
 

 

FAPAR (Fraction of Absorbed Photosynthetically Active Radiation) 
It is the portion of photosynthetically active radiation absorbed by vegetation for photosynthesis 
activity. It applies only to the green and living parts of the canopy. It depends on the canopy structure, 
the optical properties of the vegetation element, atmospheric conditions and the angular configuration 
(Copernicus, 2019). The algorithms from Table 2 and the Biophysical processor algorithm from SNAP 
software were tested. The coefficient of determination R2 determines the accuracy, according to the 
given studies. 
 

Tab. 2: tested algorithms for FAPAR estimation 

 
 
Results 
The first tested quantifier was the C-factor. The results of the testing were confronted with reference 
values according to Dragicevic et al. (2011): mixed forests = 0.004, shrubs = 0.007, natural grassland 
= 0.05. 
The final values should be between 0 and 1. The most suitable candidate for the area of interest is the 
algorithm from the study of Knijff et al. (1999), which is the closest approximation of the reference 
value across the period and has the largest approximation in the main vegetation season (Figure 1). 
Testing to determine FAPAR was performed in the same areas as the previous two quantifiers. 
FAPAR values should take values from 0 to 1. 
Thus, the percentage of values that are outside the required range was assessed. In the NDVI-based 
algorithms, the percentage of values that exceeded 1 or was less than 0 ranged in the tens of percent. 
For the algorithm from the biophysical processor, it was in the order of tenths or hundredths of a 
percent, so it was used. The course of FAPAR during the year can be seen in Figure 2. 
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Fig. 1: Mean value of C-factor for mixed forest in 2018 

 

 
Fig. 2: Mean value of FAPAR in 2018 

 
Discussion 
When expert values are compared with values obtained from remote sensing data, it is necessary to 
consider a few contexts. Expert determination of carbon values in habitats has been carried out within 
the years since 2010, where the average value was taken. The current value obtained from remote 
sensing data is different, where several factors may play a role, such as vegetation development or 
bark beetle calamity in the area of interest. Another factor may be the resolution of the data. At a 
resolution of 20 meters, heterogeneity in each pixel cannot be displayed appropriately. Expert values 
are obtained exactly from a given habitat by so-called representative samples. For such a resolution of 
remote sensing data, values can be averaged, where the pixel will be half-covered by grass and the 
other half by forest. 
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Conclusion 
After testing, ecosystem functions were assigned to individual indices. However, some functions 
cannot be determined completely from satellite data alone, so they are replaced by a dimensionless 
unit, which can be a vegetation or moisture index. Regarding selected dimensionless units, these are 
very important quantifiers of environmental quality (FAPAR, C-factor). Overall, Sentinel-2 offers a good 
and fast source of data images to determine vegetation functions' fulfilment. 
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Souhrn  
V práci byly vybrány algoritmy zaměřující se na vegetační ochranu půdy před vodní erozí (C-faktor) a 
podíl fotosynteticky aktivní složky vegetace (FAPAR). Algoritmy pro stanovení ochrany půdy před 
erozí a FAPAR byly zvlášť testovány ve vybraných biotopech zájmového území povodí řeky Dřevnice. 
Vybranými biotopy byly hospodářské smíšené lesy, vysoké mezofilní a xerofilní křoviny a hospodářské 
louky. Za vybrané biotopy byla dostupná data z pozemního měření uhlíku a byla konfrontována s 
testovanýma. Bylo potvrzeno, že použité algoritmy pro stanovení biomasy a uhlíku jsou použitelné jen 
pro lesní porosty.  
Celkově tak byly stanoveny dvě ekosystémové funkce, které byly určeny přímo nebo nepřímo pomocí 
bezrozměrného vegetačního indexu. Byla určena ochrana půdy před vodní erozí, kterou zajišťuje 
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vegetační kryt (protierozní funkce). Tahle funkce byla určena podle výsledku indexu C-faktor. Další je 
podíl fotosynteticky aktivní složky vegetace, která je určena pomocí indexu FAPAR (produkční funkce, 
fotosyntéza).  
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Abstract 
In the last century, the landscape of the deltaic sector of Neajlov Valley has registered various 
changes that we have studied following the dynamics of environmental elements under the analysis of 
the degree of human influence, revealed by a series of indicators. The study focused on three-time 
intervals (1912-1949, 1949-1990, 1990-2018) and on establishing the level of anthropogenic influence 
regarding the state of the Comana protected area (ROSCI0043) registered within the analyzed region.  
Particular attention has been paid to the evolution of wetlands and water bodies, forests, and built-up 
areas. To the GIS methods of geospatial and geostatistical analysis, were added calculation methods 
of human pressure indicators and direct field observations, necessary to validate the other categories 
of information, taken from bibliographic sources, cartography, aerial images. 
In the followed temporal stages, significant changes and their genetic factors were identified, in the 
landscape of this valley sector of Neajlov between the confluences with the rivers Câlniștea and Argeș. 
Our approach can be a starting point in the effort of sustainable management of this geographical 
area, within the Romanian Plain. 
 
Key words: Neajlov Delta, Romanian Plain, environmental transformation index, naturalness index 
 
Introduction 
Wetlands offer a wide range of ecosystem services such as biodiversity, water supply, water 
purification, climate regulation, flood regulation, functional fibers, spiritual and cultural inspiration, and 
tourism (Ramsar Convention Secretariat, 2016). The importance of wetlands at the global and 
European level is highlighted by the existence of the Ramsar Convention. The Ramsar Convention on 
Wetlands aims to preserve the ecological character of the targeted areas through their sustainable use 
and associated resources for the benefit of people and nature. In this context, we set out to analyze 
the landscape of the Neajlov Valley in the sector between Cânștea and Arges, which is included in part 
in the Ramsar list in the Inland Wetlands category. The Comana Balti area is included in the 
Permanent inland deltas category (https://rsis.ramsar.org/RISapp/files/RISrep/RO2004RIS.pdf). This is 
also in agreement with the title of Neajlov Delta, under which this territory is still known. Our analysis 
focused on the dynamics of the transformations recorded by the landscape of this territory over a 
period of time of over 100 years. 
 
Material and methods 
The study area is a part of the Neajlov Valley downstream of the Câlnic River, which is subscribed to 
the deltaic sector and represents 23537.65 ha. Within Romania (fig. 1), this sector is in the SE part, 
between 44013'15" lat. N, 26015'55" long. E and overlaps the plains of Câlniștei (subunit of the 
Găvanu-Burdea Plain), in the northern sector of the valley (Ciulache et al., 2005) and Burnasului, in 
the southern sector of the valley (Basarabeanu et al., 2005). 
These plains have altitudes between the minimum of 39.09 m and the maximum of 95.67 m. The aim 
of this study was the diachronic analysis of the landscape of the Neajlov Delta in the last hundred 
years (1912-1949, 1949-1990, 1990-2018), in line with some indicators assessing the degree of 
anthropogenic pressure on it and determining the degree of influence on the development and 
conservation of the Comana Natural Park, protected area (ROSCI0043) mostly subscribed to the study 
area, located from an administrative-territorial point of view in Giurgiu County. (Dumitraşcu, 2006; 
Maruszczak, 1988).  
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Fig. 1: The geographical location of the study area 

 
The methodology included a series of geospatial analyses of landscape elements in the study area, 
calculation of the Environmental Transformation Index, Landscape Naturality Index, analysis of water 
body dynamics, and identification of the main aspects of anthropogenic pressure on the landscape 
(Dumitraşcu, 2006; Maruszczak, 1988). At the basis of these stages of work were the GIS techniques 
of geospatial, geostatistical analysis, several formulas for calculating anthropogenic pressure 
indicators, and, not least, observations in the field. For 1912 the "Austrian Map" was used, a 
topographical map of 1:200 000 made in the third campaign of military topographical elevations of the 
Habsburg Empire. 
It was purchased in jpg format at a resolution of 260 DPI, later georeferenced in the Stereo70 
projection. For 1949, the "Shooting Master Plans," maps made on a scale of 1:20 000, between 1919 
and 1959, were used. 
These maps were purchased in jpg format at a resolution of 200 DPI, redesigned in the Stereo70 
projection. For the following time intervals, analyzed were carried out aerial imaging studies (key 0.5 
m, approximate scale 1:2 500) and satellites (resolution 30 m, approximate scale 1: 35 000) which 
conferred a high observation accuracy of all elements. 
The extracted data was validated with vector data from the Corine Land Cover base for 1991 and 
2018, downloaded from the European Environment Agency's online website. In the next stage of work, 
all this data was included in a complex GIS database, which subsequently offered the possibility of 
making precise geospatial correlations and analyses. The result of this diachronic analysis was the 
creation of new analysis maps from which the land areas for each landscape element of each time 
frame studied could be extracted. ArcGIS Pro software was used at this stage. The last stage, but 
equally important in this study, was the field validation of the data obtained, observation, recording, 
and mapping of different parts of the territory analyzed. 
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Fig. 2: The dynamic of landscape elements in the Neajlov Valley and its proximity 

 
Results 
From the diachronic analysis carried out (fig. 2), a number of changes were highlighted within the main 
landscape elements, considering this as an essential starting point for a more detailed study. The most 
significant changes took place in built-up areas, wetlands, aquatic lands, and woodlands. 
Built areas increased steadily, from 517.02 ha in 1912 to 1002.35 ha in 1990. As of 30 November 
2004, when part of this area was declared a Protected Area, there was a decrease in built-up areas, 
so that in 2018 there was 768.87 ha. Forested areas decreased steadily over the analyzed time frame 
so that in 1912 there was 8259.42 ha, and in 2018 there were 6611.78 hectares of forest. Wetlands 
have varied in terms of the recorded area. In the period, 1912-1990 there is a significant decrease, 
from 1629.95 ha to 677.98 ha, and between 1990-2018 there is an increase in these areas of land, up 
to 1493.17 ha. The explanation lies in the fact that after 2004 here was declared a protected area. 
Significant fluctuations in the dynamics of aquatic surfaces were observed during the time frame 
analyzed. If in 1912 the landscape of the area was almost unaffected by the anthropogenic factor and 
there were about 705.71 ha covered by water, this changed in 1949 when many of these areas are de-
tested and used in agriculture to economically support a country that is fresh out of the War. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig. 3: Dynamics of water bodies (Ha), 1912-2018 
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After 1949 and to date, there is a slow but steady growth of aquatic surfaces. 
In the period 1949-1990 as a result of policies supporting the irrigation system for agriculture. In the 
period 1990-2018, when most of this area was declared a Natural Park (in 2004), there was a new 
increase in these areas of land covered by water, as a result of the process of restoring the aquatic 
ecosystem. The next objective of this study was to apply indices of appreciation of the degree of 
artificialization of the landscape. 
The Environmental Transformation Index, calculated as the ratio between the area occupied by the 
forest and the area built and cultivated, expresses the degree of artificialization of the natural 
environment (Maruszczak, 1988). In this study, the following variant of the formula for calculating the 
Environmental Transformation Index was used (Dumitrașcu, 2006):  ITE = Forests + Grasslands + 
Water bodies / Settlements + Arable + Vineyards + Orchards. On the basis that the agricultural area 
(arable, vineyards, orchards) is an imbalance factor since agroecosystems are artificialized entities 
without self-regulation capacity. In 1912 the Environmental Transformation Index recorded the value of 
0.7. For the following years analyzed, 1949 (0.42), 1990 (0.47), and 2018 (0.44), this area registers 
relatively close but lower values than in 1912. Values below 1 indicate the dominance of 
anthropogenic influence, those above 1 the supremacy of natural elements, and values relative to 1 
show a fragile balance (Oprea, 2016; Pătru-Stupariu, 2011).  
In conclusion, the closest value to the equilibrium state was that of 1912, subsequently increasing 
anthropogenic influence. The Landscape Naturality Index is the ratio between the area covered by the 
forest and the analyzed area to which it relates (IN = Forests /Total area), based on the idea that the 
forest is an important balance of the environment. If the result is closer to value 1, the ecological 
balance is higher. Even if it is a lowland region, from a bioclimatic zonal point of view, the area studied 
is circumscribed in most of the area of deciduous forests (sky, goose, etc.), which is also highlighted 
from a pedological point of view (the presence of preluvosoils with the reddish argic horizon, 
considered to be specific to these bioclimatic conditions). The following values were recorded: 0.36 
(1912), 0.27 (1949), 0.31 (1990), 0.29 (2018). Values between 0.20 and 0.30 indicate landscapes at 
the edge of ecological balance, and those between 0.30 and 0.45 landscapes with slightly affected 
ecological balance (Manea, 2003; Pătru-Stupariu, 2011). Again, the best situation was in 1912. 
 
Discussion and conclusion 
The results of this study revealed time intervals with significant changes in the local landscape. The 
factors generating these changes have also been identified, on which the deepening of the analysis of 
political, social, and economic contexts can bring essential details. Overall, by following the values of 
the analyzed landscape indices, it can be seen that human pressure is higher today compared to 
1912. However, compared to 1949, the year in which the anthropogenic impact is the largest in the 
entire period under review, there is currently a very slightly improved situation. Still, it can also be a 
sign of public administration's concerns for environmental issues. That is why we consider that this 
type of regional analysis is a starting point to support wise management through optimal action at 
local, regional, and national levels. 
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Souhrn 
V minulém století zaznamenala krajina deltaického sektoru Neajlovského údolí různé změny, které 
jsme studovali v návaznosti na dynamiku environmentálních prvků v rámci analýzy stupně lidského 
vlivu, odhalené řadou indikátorů. Studie se zaměřila na trojnásobné intervaly (1912-1949, 1949-1990, 
1990-2018) a na stanovení úrovně antropogenního vlivu na stav chráněného území Comana 
(ROSCI0043) registrovaného v analyzovaném regionu. Zvláštní pozornost byla věnována vývoji 
mokřadů a vodních útvarů, lesů a zastavěných oblastí. K metodám GIS geoprostorové a geostatistické 
analýzy byly přidány výpočtové metody indikátorů lidského tlaku a přímá pozorování v terénu, 
nezbytná k ověření dalších kategorií informací, převzatých z bibliografických zdrojů, kartografie, 
leteckých snímků. V následujících časových stádiích byly identifikovány významné změny a jejich 
genetické faktory, v krajině tohoto údolí Neajlova mezi soutoky s řekami Câlniștea a Argeș. Náš 
přístup může být výchozím bodem ve snaze o udržitelné řízení této zeměpisné oblasti v rumunské 
nížině. 
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Abstract  
Amidst the present-day global crisis, we are facing multiple hazards, and understanding the structure 
of human vulnerability to these stressors is crucial to their mitigation. Whether or not awareness and 
worry towards climate change trigger adaptation is a question worth exploring in Romania, where 
climate change-related natural hazards (e.g., floods) occurred periodically during the last two decades. 
Historical floods such as those of Banat Plain (2005), Danube floodplain (2006), or Siret river basin 
(2008) emphasized structural weaknesses but also people’s lack of preparedness to face similar 
phenomena. The Climate Change Awareness-Worry-Adaptation Scale was developed to explore the 
relation between the degree of awareness and worry towards climate change and people’s attitudes 
towards adaptation measures. The scale was applied to a sample of 301 Romanian subjects. 
Validation of the research hypotheses allows a better understanding of the psychological mechanisms 
that are associated with effective adaptation to climate change. It also allows the development and 
implementation of public education programs that encourage people to adjust their behavior in 
everyday contexts that can generate environmental consequences (e.g., tourism and recreational 
activities). 
 
Key words: Climate Change Awareness-Worry-Adaptation Scale, survey, Romania 
 
Introduction 
The global trend of increasing air temperature is also experienced in Romania (i.e., an increase of 
2.4oC of the mean annual temperature between 1961-2019) and there is a change in the country’s 
climate, emphasized by higher trends in increasing heat indices compared to those related to cold, 
higher climatic stress during the warm season compared to the cold season, and an increase in the 
number of days with very high temperatures especially in the southern and eastern agricultural regions 
(Birsan et al., 2019). Among the extreme events related to climate change that can cause significant 
damage in Romania there are heavy rainfall, floods, landslides, droughts, heatwaves, and cold waves 
(Bojariu et al., 2015). The occurrence of historical floods such as those of Banat Plain (2005), Danube 
floodplain (2006), or Siret river basin (2008) emphasized structural weaknesses and people’s lack of 
preparedness to face similar phenomena. Thus, understanding the psychological mechanisms that 
shape the response of human communities to extreme events and their compliance with the measures 
taken by the authorities is a necessary step to reduce the impact of climate change in Romania.  
Although habitual ecological worrying is related to pro-environmental attitudes (Verplanken & Roy, 
2013), a high level of concern about the effects of climate change is not sufficient to generate effective 
adaptation behaviors (Nani et al., 2021). Improved communication between experts and local 
communities at risk is still necessary to promote adaptation (van der Linden, 2017, Chakraborty et al., 
2019) and to change people’s daily behavior in their economical and recreational activities. 
 
Research methods 
The Climate Change Awareness-Worry-Adaptation Scale was developed to explore the relation 
between the degree of awareness and worry about climate change and people’s attitudes towards 
adaptation measures. The scale was applied on a sample of 301 subjects (210 women, 91 men, mean 
age 37, median age 34). Out of the total number of respondents, 56.8% lived in urban areas, and 
10.6% were Romanians residing abroad. More than two-thirds (218) of the respondents had a higher 
education diploma, and 42.9% of them had graduated from a study program in the field of natural 
sciences. The questionnaire was applied online, between March 2019 and February 2020.  
The Climate Change Awareness-Worry-Adaptation Scale consists of 13 items (table 1), designed to 
measure the awareness towards climate change (subscale Awareness, items 1-5), the level of worry 
concerning climate change threats (subscale Worry, items 6-9), and the positive attitude towards 
adaptation to climate change (subscale Adaptation, items 10-13).  
The answers were registered on a five-point Likert scale, ranging from 1 to 5 (1= strongly disagree, 2= 
partly disagree, 3= neither agree nor disagree, 4= partly agree, 5= strongly agree). Items 1, 3, 9, and 
12 are emphasizing climate change skepticism or climate change denialism and they were reverse 
scored. 
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The Cronbach’s alpha value was 0.426 when using items 1-13; after deleting items 1, 3, 9, and 12, the 
Cronbach’s alpha value increased to 0.850, indicating a good internal consistency of the scale when 
using just 9 items.  
The study aimed to validate two research hypotheses: 
1. The level of awareness is positively correlated with the subjects’ level of worry concerning 
climate change threats. 
2. The level of worry is positively correlated with a pro-active attitude towards adaptation to 
climate change. 
Validating these hypotheses would allow a better understanding of the psychological mechanisms that 
are associated with effective adaptation to climate change. It would also allow the development and 
implementation of public education programs that encourage people to adjust their behavior in 
everyday contexts that can generate environmental consequences (e.g., tourism and recreational 
activities).  
 
Tab. 1: The Climate Change Awareness-Worry-Adaptation Scale: frequencies of answers (N=301)  

Strongly 
disagree 

Partly 
disagree 

Neither 
agree nor 
disagree 

Partly 
agree 

Strongly 
agree 

1. The so-called "global warming" is 
greatly exaggerated, and it is not a 
process that affects the planet. 

59,1% 20,9% 7,6% 7,6% 4,7% 

2. The occurrence of dangerous 
phenomena, like floods or heat waves, is 
related to the current climate change. 

1,0% 2,0% 7,0% 19,9% 70,1% 

3.  Current climate change is not caused 
by human activity and is related to the 
natural evolution of the planet's climate. 

41,5% 32,6% 13,0% 9,6% 3,3% 

4. Most scientists agree that climate 
change is currently occurring due to 
human activity. 

0,7% 3,3% 8,3% 33,2% 54,5% 

5. I am interested to learn about the 
effects of human actions on the natural 
environment. 

0,3% 2,0% 13,6% 31,6% 52,5% 

6. I am concerned that climate change will 
have a strong impact on future 
generations. 

0,3% 2,7% 10,6% 27,2% 59,1% 

7.  I am concerned about the impact that 
global warming will have on the natural 
environment if the current trend of climate 
change is maintained. 

0,7% 0,7% 10,6% 27,6% 60,5% 

8. I fear that climate change will also 
affect Romania. 0,3% 1,0% 8,6% 26,9% 63,1% 

9. Global warming is not a threat to my 
safety or the safety of my family. 53,8% 23,3% 10,0% 6,0% 7,0% 

10. Decision-makers need to take 
measures to support adaptation to the 
effects of climate change. 

0,3% 2,0% 13,3% 22,3% 62,1% 

11. Everyone can help reduce the impact 
of global warming. 1,0% 1,0% 8,0% 19,9% 70,1% 

12. People are powerless in the face of 
climate change. 25,2% 29,6% 16,3% 14,6% 14,3% 

13. People could reduce global warming if 
they were willing to change their behavior. 3,0% 2,0% 9,0% 22,9% 63,1% 

 
Results and discussion  
The short version of the scale (items 1, 3, 9, and 12 deleted) is characterized by a higher internal 
consistency, thus it was used in analyzing research results. The scores for each subscale were 
calculated as the arithmetic mean of the scores recorded for the corresponding items (Table 2). 
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Tab. 2: Values of central tendency and SD for the subscales of the Climate Change Awareness-Worry-
Adaptation Scale (N=301)  

Mean Median Mode SD Minimum Maximum 

Awareness 4,43 4,67 5,00 0,626 2,00 5,00 
Worry 4,47 4,67 5,00 0,678 2,00 5,00 

Adaptation 4,47 4,67 5,00 0,632 2,33 5,00 
 
The values of Pearson's correlation coefficient indicate that the variables Awareness and Worry are 
strongly positively correlated, r (300) = .633, p<.001. Also, the values of the variables Worry and 
Adaptation are strongly positively correlated, r (300) = .544, p<.001. The research hypotheses were 
validated.  
It is noteworthy that the values of the Pearson’s correlation coefficient indicate a positive correlation of 
comparable strength between the variables Awareness and Adaptation (r (300) = .538, p<.001), on the 
one hand, and between the variables Worry and Adaptation, on the other hand. These results suggest 
that it may be sufficient to strengthen awareness-raising measures in order to increase the positive 
attitude towards adaptation to climate change. 
The scores of the three subscales (Awareness, Worry, and Adaptation) were also examined in terms 
of statistically significant differences between socio-demographic groups.  
No statistically significant differences were found between women and men in terms of scores on the 
three variables, although the values were higher for women in all three subscales. The results are in 
line with previous findings, which suggest the tendency of women to be more concerned about 
environmental issues, because of they are socialized to be other-oriented and socially responsible 
(Zelezny et al., 2000). 
The subjects’ age is moderately positively correlated with the variables Awareness (r (300) = 129, 
p<.05), Worry (r (300) = 117, p <.05), and Adaptation (r (300) = 220, p= .000). These results are 
consistent with recent research, which indicates a generational bias in environmental perception, with 
older people more prone to adopt pro-environmental attitudes (Gifford & Nilsson, 2016). 
Independent samples t-test emphasized statistically significant differences between the urban and 
rural population in terms of scores on two of the subscales and for the full-scale score. Thus, the urban 
population showed a higher level of worry about climate change (M = 4.55, SD = .631), compared to 
the rural population (M = 4.35, SD = .720), t (299) = 2.615, p = .003. 
Also, the urban sample scored higher (M = 4.56, SD = .574) than the rural population (M = 4.34, SD = 
.683) on the scale focused on positive attitudes towards climate change adaptation, t (299) = 2.852, p 
=. 005. 
These results could be explained by the fact that the urban sample experienced a higher exposure to 
information on climate change, which is suggested by the results obtained on the Awareness scale; 
although no statistically significant differences have been detected between the two groups, the scores 
of the urban sample (M = 4.47, SD = .621) were higher than those of the rural sample (M = 4.36, SD = 
.628), t (299) = 1.543, p> .05. 
Access to information and exposure to a context in which climate change concerns are more 
publicized could also explain the statistically significant differences obtained in the case of the 
variables Worry and Adaptation, for the sample of Romanians living abroad and the sample of subjects 
living in Romania. Thus, Romanians living abroad showed a higher level of concern about climate 
change (M = 4.82, SD = .316), compared to the Romanians living in the country (M = 4.42, SD = .696), 
t (299) = 3.187, p = .002. The positive attitude towards adaptation to climate change was also higher 
for the sample of Romanians living abroad (M = 4.77, SD = .353), compared to that of Romanians 
living in the country (M = 4.43, SD = .649), t (299) = 2.842, p= .005. 
 
Independent sample t-test emphasized statistically significant differences in the values of the variables 
Awareness (t (299) = 2.208, p< .05), Worry (t (299)= 2.924, p= .004), and Adaptation (t (299)= 3.324, 
p= .001), according to the subjects’ parental status (table 4). A higher level of awareness, worry, and 
the positive attitude towards adaptation to climate change within the sample of parents can be 
explained by a stronger internalization of responsibilities towards future generations and by the fact 
that the climate concern was a part of the broader concern about the future of their children. 
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Tab. 4: Mean values of Awareness, Worry, and Adaptation according to the parental status of the 
subjects 

Subscale/ Parent N Mean SD 
Awareness Yes 157 4,50 0,622 

No 144 4,34 0,622 

Worry Yes 157 4,58 0,625 
No 144 4,35 0,714 

Adaptation Yes 157 4,59 0,585 
No 144 4,35 0,660 

 
Conclusion 
Validation of the research hypotheses indicates that awareness and worry about climate change are 
positively strongly correlated with pro-active attitudes towards adaptation to this process. Results 
suggest that increasing awareness could be sufficient to build acceptance for adaptation measures, 
but further research is required. Exposure to information and accurate data on climate change impacts 
are significant in shaping people’s perception of the environment and to encourage them to adapt to 
climate change, as shown by the results obtained in the case of the urban sample, as well as in the 
case of Romanian living abroad. 
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Souhrn 
Studie byla provedena na vzorku 301 rumunských subjektů s cílem ověřit dvě výzkumné hypotézy: a. 
úroveň povědomí pozitivně koreluje s úrovní obav subjektů ohledně ohrožení klimatickými změnami a 
b. míra obav pozitivně koreluje s proaktivními postoji k adaptaci na změnu klimatu. Obě hypotézy byly 
validovány a výsledky naznačují, že zvýšení povědomí by mohlo být dostatečné k tomu, aby se 
dosáhlo přijetí adaptačních opatření. 
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Abstract  
Donkey's milk is an ancient foodstuff that has been used since immemorial time. As early as the 5th 
century B.C. Herod used it as a nutritional drink, and it is said that Cleopatra and Poppea used the 
precious drink as a beauty elixir, bathing in it daily to cleanse their skin. These examples would be 
enough to demonstrate the close link between this product and man. 
Nowadays, dairy donkey farming is a way of creating new jobs and, consequently, an opportunity to 
stop the abandonment of villages and hamlets that have long been in demographic, but above all, 
environmental decline. And, therefore, this resource is an extremely important opportunity to foster 
sustainable socio-economic development in inland areas where unemployment and depopulation rates 
are very high. It can be said, therefore, that this type of breeding constitutes a pilot project that could 
lead to the realisation of a flow of economic initiatives aimed both at the entrepreneurial integration of 
milk production in particular, but also at the realisation of socio-didactic, tourist and educational 
development centres between patients of infant and non infant age and animals. In this paper, the 
main results of the research activity carried out in favour of the donkey sector are examined, with the 
aim of promoting the marketing of donkey milk in farms, alongside other purposes associated with 
donkey breeding. 
 
Key words: rural areas, donkey milk, onotherapy, onotourism 
 
Introduction 
In the last ten years, donkey breeding has been recovered in Italy. The reasons for this are many: 
firstly, donkey milk and its derivatives (milk powder obtained by spray drying) is a foodstuff with 
valuable nutritional properties, which is particularly suitable in the diet of immunocompromised 
individuals and children with allergies to cow's milk proteins (Monti et al., 2007; Altieri et al., 2001). 
Furthermore, donkey farming is part of the process of enhancing the value of farms (Chiofalo, 2008), 
especially in marginal areas, where the farm, thanks to the presence of donkeys, become part of 
tourist itineraries (Giampiccoli, 2017) and also offer donkey milk products, thus improving its 
profitability. So, while for millennia the donkey's only tireless activity was to carry weights and pull carts 
(FAO, 2014) in exchange for a bit of straw and a lot of beating, since the second half of the 20th 
century, after being replaced in field work by agricultural machinery, it has, at first, run a serious risk of 
extinction, only to be rediscovered and revalued later.  
In recent years the donkey has been used as a partner in pet-therapy, in particular the therapy using 
the donkey is called onotherapy, as well as being used in onodidactics, with pedagogical projects, and 
in onotourism for someday trekking activities and the rediscovery of the onovie (Fig.1). 
 

 
Fig. 1: Typical donkey farm in the Apulia Region 
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Therefore, the recovery of donkey breeding is, on the one hand, an intervention to protect biodiversity 
as it allows the preservation of a breed at risk of extinction (Norris, 2021) and, on the other hand, can 
represent an opportunity for renewed development for many marginal areas. A farm that decides to 
focus on the production of donkey milk is therefore fully in line with the multifunctional role required by 
the Common Agricultural Policy. The enterprise that intends to specialise in the production of donkey 
milk requires an articulated development project that favours the placement of the final product not 
only through supply contracts of the milk to agro-food, pharmaceutical or cosmetic industries, but also 
through the direct sale of the product on the farm, which can be encouraged by including the farm in 
rural tourism circuits.  
In this paper, the main results of the research activity carried out are presented, with the aim of 
investigating the characteristics of donkey milk produced in farms located in Basilicata and Apulia 
region, and of proposing innovative and low-cost solutions to promote the marketing of donkey milk on 
farms in a safe and reliable way. 
 
Material and methods 
The proposed system, intended for farm use (Fig.2), was developed in three different farms, located in 
Basilicata region and in the neighbouring Apulia region. 
 

a          b 
Fig. 2: a) technical details of the heating/cooling system for the milk thermal treatment; b) mainboard 

equipped with sensors for the management of the prototype plant. 
 
The milk produced on the farms where the experimental plant was set up had an average composition 
in terms of fat, protein, lactose and dry residue as shown in table 1. On these milk samples, tests were 
carried out to fine-tune the operating parameters of the plant, the production procedures and the 
microbiological quality of the milk produced.  
 
Tab. 1: Average composition in fat, protein, lactose and dry matter of donkey milk samples produced in 
the farms where the experimental plant was set up. 

Fat 
(g/100ml) 

Protein 
(g/100ml) 

Lactose 
(g/100ml) 

Dry matter 
(%) 

0.60±0.05 1.73±0.15 6.59±0.59 10.0±0.83 

 
With reference to the difficulty of managing aseptic bottling in a small company plant, the tests were 
carried out by treating the milk according to the following production protocols: 

A. heat treatment, cooling by passing through the cooling section of the mini pasteuriser, 
bottling and storage in the cell at a temperature of -20°C; 
B. heat treatment, hot bottling of the milk (directly at the exit of the heating section) and direct 
refrigeration at a temperature of 4°C; 
C. heat treatment, hot bottling and direct refrigeration in cold storage at a temperature of -
20°C. 
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Results and Discussion 
With protocol A, using the cooling section of the mini pasteuriser, the milk is bottled at a temperature 
close to 30°C and reaches a temperature of 4°C in just over an hour using bottles with a volume of 33 
cm3 placed in a low-temperature cold room. This solution is quite advantageous as the farm has a cold 
room at a temperature of -18/-20°C, although careful management of the cooling phase is necessary 
to avoid freezing of the milk. 
With production protocol B, the milk is bottled at the thermal level set for pasteurisation, i.e. at the end 
of the thermal pause, as it is tapped from the plant via a bypass to be bottled before the cooling 
section.  
The bottles filled with the hot milk and sealed are then placed in a refrigerator at 4°C, so the cooling of 
the milk takes place in a high time of about 7h. 
Finally, production protocol C differs from B only in the temperature at which the cooling of the hot 
bottles is carried out. In fact, by cooling the bottles in a controlled environment of -20°C, it is possible 
to reach the final temperature of 4°C in about two hours, with the only precaution of using materials 
suitable for withstanding such sudden temperature changes. 
The microbiological evaluations show that starting from a raw material with a total bacterial load of 
5.9*104 cfu/ml, it is reduced to 6*102 cfu/ml in the milk on leaving the plant, a value that does not 
change substantially even after two days of refrigerated storage in the bottle (Tab. 2). 
 
Tab. 2: Results of microbial counts expressed in cfu/ml for the different cooling methods and after 2 
and 4 days of storage 

Raw milk 
5,9 • 104 

Milk after thermal treatment 
7,6 • 102 

 Cooling method (as described in the text) 
A B C 

Sampling day (from t0) 

2 7,4 • 102 1,7 • 101 1,7 • 101 

4 8,6 • 102 3,0 • 101 3,5 • 101 

 
As far as operational aspects are concerned, the following steps are required to treat 20 dm3 of milk: 

- 60 min for setting up the plant (heating the process water to a temperature of 90°C); 
- 30 min for the treatment and bottling of the milk (also considering the downtime imposed by 
the two operations); 
- 30 min for the complete cleaning and sanitising of the plant. 

The investment cost for the construction of the plant is low, while the operating costs are mainly 
related to the specific energy consumption which is about 0.19 kWh/dm3 of treated milk.  
Water consumption and related costs, including those for wastewater disposal, should be considered 
taking into account an average requirement per operation of 27 dm3 divided as follows: 

- filling of the service fluid tank, equal to 30 dm3 but with a consumption of about 4 dm3 as 
make-up quota;  
- displacement of residual milk in the system (preliminary cleaning) equal to 5 dm3; 
- dilution of cleaning/sanitising products used for cleaning 8 dm3; 
- rinsing of cleaning agents 10 dm3. 

The experiments carried out in collaboration with various farms in Apulia and Basilicata show that it is 
inadvisable to use 'ice-cream pasteurisers' (with a capacity of about 30 litres) in which the combination 
of temperature/heating time/staying time requires about 30 minutes to reach a temperature of 78 °C 
and 1 minute of resting time in addition to the time needed to cool the hot mass to 4 °C. In this regard, 
several researchers have pointed out that the operating principle of this machine and the operating 
methods differ significantly from continuous-flow pasteurisers and this has a definite negative impact 
on the thermolabile components of donkey milk (e.g. lysozyme). In fact, in order to quantify the thermal 
damage in this specific case, the trend of the overall temperature profile with respect to time should be 
considered. 
In addition, besides breeding for food purposes, donkeys are at the centre of many recreational 
activities in different regions of Italy (onoturismo). These activities are aimed at promoting a closer 
approach to the donkeys and their environment, also thanks to a less structured and more "playful" 
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context, for example through the organisation of walks or parties for families and children 
(urly.it/3cd7h). 
 
 
Conclusion 
Therefore, a continuous pasteurisation plant sized for the normal needs of a donkey milk producer has 
been developed, i.e. to pasteurise quantities of milk between 10 and 100 dm3/h with the following 
aims: 

- compliance with safety criteria by means of standardisation of each component; 
- ensuring a high level of hygiene along all the pipes through which the milk passes; 
- control and monitoring of the pasteurisation temperature in order to carry out the heat 
treatment necessary to destroy pathogenic forms while guaranteeing high product quality 
standards; 
- very low cost of assembly and management of the plant in order to spread plants of this type 
within small farms. 
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Souhrn 
Chov oslů, který byl po celá desetiletí odsunut na vedlejší kolej, v současné době vzkvétá ze dvou 
hlavních důvodů: hodnotné vlastnosti oslího mléka, které je vhodné pro děti alergické na kravské 
mléko a lidi s oslabenou imunitou obecně, a používání oslů na farmách a jako ideálních společníků na 
turistických trasách i při onoterapeutických činnostech. Předkládaná práce proto hodlá představit 
některé výsledky výzkumné činnosti zaměřené zejména na poskytování malých nástrojů a zařízení pro 
farmy, které by je mohly podporovat při chovu oslů a při skladování vzácného mléka. 
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Abstract 
Herbaceous vegetation within artificially-expanded gaps was studied in two years under a temperate 
mixed-species forest in Křtiny, Czech Republic. Ten gaps categorized as small (≤700 m2) and big 
(≥700 m2) sizes were used as an alternative to the regular shelterwood and selection systems to 
create uneven-aged stands. The effects of time and gap size on herbaceous species richness and 
colonization were assessed in 4 delineated grids (20 × 20 m) within gaps. In total, 178 species were 
discovered from 2014 - 2015. The number of herbaceous species increased in gaps over time, as 126 
species were encountered in 2014, and further in 2015, additional 52 species were enumerated. A 
stronger ecological positive relationship between gap size and species richness in 2015 (R2 = 76 %) 
was found compared to 2014 (R2 = 45 %). Carex spp., Epilobium spp., Galium spp., Luzula spp., 
and Veronica spp. were common in gaps. Gap size was a significant explanatory factor in species 
richness in 2015. Hence, big gaps were the preferential habitats for higher species richness in 2015. 
Also, aggressive colonization of herbaceous vegetation was significantly observed in 2015 big gaps. 
Gaps remain the viable sites for herb layer species. 
 
Key words: colonization, herbaceous vegetation, species richness 
 
Introduction 
Foresters have long established that gaps are critical spots for establishing or regenerating diverse 
commercially important tree species (Hammond et al. 2020). Yet, gaps from either natural formation 
(Collins & Pickett 1988) or artificial creation (Vajari et al. 2012) still remain favorable loci for the 
establishment and colonization of herbaceous species in forests. Gaps characterized by greater levels 
of light and soil nutrients resources (Gálhidy et al. 2006; Mihók et al. 2007; Vajari et al. 2012) facilitate 
the adaptabilities of both tree seedlings and herbaceous species to the patchiness resulting from 
disturbance regime (Kelemen et al. 2012). Researchers have detected in vegetation dynamics within 
gaps in the temperate forest ecosystem that herbaceous vegetation responds quicker to gap 
formations than tree seedlings (Mihók et al. 2007; Hammond et al. 2020). This conceptual background 
validates the hypothesis that the establishment, growth, and reproduction of herbaceous species 
would likely increase beneath gaps (Collins & Pickett 1988). Typically, in Central European forests, 
herbaceous species surviving and colonizing in gaps play a major role in the composition of extant gap 
species (Mihók et al. 2007; Kelemen et al. 2012; Hammond et al. 2020). Therefore, the composition of 
the herbaceous layer is crucial to look at, because it contributes a central role in maintaining species 
diversity and ecosystem functioning (Roberts 2004; Gálhidy et al. 2006), including recreation functions. 
Hence, the study assessed the effects of time and gap size on herbaceous species richness and 
colonization, and further assessed the recreational importance of herbaceous vegetation to 
anthropology and landscape ecology.  
 
 
Materials and Methods 
Study site and research gap design 
The study site, located in Masaryk Forest Křtiny, Southern Czech Republic (49°15΄ N, 16°15΄ E), 
belongs to 4WI and 3S7 forest associations. Cambic rendzinas, luvisols, brown earth, and mesotrophic 
cambisols forest soil types overlay Devonian limestone bedrock prevail. Mean annual temperature and 
precipitation are 7.5ºC and 610 mm, respectively. Elevation is 210 – 575 m a.s.l. Forest stands have 
been managed under the regular shelterwood and selection systems for gap-based silviculture for at 
least three rotations based on forest plan guidelines. Admixture of European beech (Fagus sylvatica 
L.) and Norway spruce (Picea abies (L.) Karsten) are the predominant natural composition of tree 
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species. Herbaceous vegetation was surveyed in the autumn seasons of 2014 and 2015; during the 
winter of 2013/2014, ten naturally-formed gaps were artificially expanded into various gap sizes. 
Hence, 5 small (226 – 528 m2) and large (713 – 1291 m2) gaps each according to Hammond et al. 
(2020) gap size classification were defined. These gaps were used as an alternative to the regular 
shelterwood and selection systems to create uneven-aged stands. The systematic sampling design 
was carried out on two occasions between 2014 and 2015, taking surveys in grid intersections (20 × 
20 m) (Figure 1). Thus, a total of 40 × 20 m2 grids were used to measure temporal changes in the 
herbaceous vegetation. 
 
 

20m2 
 

20m2 

20m2 
 

20m2 
 

North 

East West 

South  
Fig. 1: Research gap design 

 
Data Analysis 
Percentage herb layer cover for sampling units was calculated as the fraction of the sum of herb layer 
species cover divided by herbaceous vegetation existed multiplied by  100%. ANOVA followed by 
Fisher’s multiple comparison test, correlation analysis, and descriptive statistics were performed using 
STATISTICA (TIBCO software Inc; 13.4.0.14 version). 
 
Results and Discussion 
Effects of Time on Species Composition of Ground Herb layer in Gaps 
In total, 178 species were discovered from 2014 - 2015. The number of herbaceous species increased 
in gaps over time, as 126 species were encountered in 2014, and further in 2015, additional 52 
species were enumerated. The total number of herb species enumerated in this study is 5 times higher 
than those accounted in Vajari et al. (2012). Carex spp., Epilobium spp., Galium spp., Luzula spp., 
and Veronica spp. were common in gaps. Kelemen et al. (2012) also observed that the ground herb 
layer's composition in gaps changed over time. Also, Epilobium montanum L. was most frequently 
observed in gaps in another central European forest (Kelemen et al. 2012). Gálhidy et al. (2006) 
marked Epilobium montanum and Carex remota amongst abundance species in-ground herb layer in 
gaps. 
 
Effects of Gap Size on Species Richness  
Gap size was a significant explanatory factor in species richness in 2015 but not in 2014 as shown in 
Table 2. Furthermore, in 2015 the number of herb species discovered in big gaps (mean number: 65 
herbal species) were significantly more than those enumerated in small gaps (41 herbal species). Our 
result contradicts that Kelemen et al. (2012) who noticed lower herbaceous vegetation cover in large 
gaps compared to a much faster change in herbaceous cover within small gaps.This finding is 
consistent with Vajari et al. (2012) who stated that gap size influences the richness of herb layer 
species. 
 
Besdes, though ecological positive significant associations were found between gap size and species 
richness during both 2014 (r = 0.67; p = 0.0338) and 2015 (r = 0.87; p = 0.0011). However, a much 
stronger relationship was observed in 2015 (R2 = 76 %) compared to 2014 (R2 = 45 %).  Similarly, 
Mihok et al. (2007) reported a positive correlation between herb layer coverage and forest gaps. 
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Tab. 1: Genus groupings of ground herb layer species based on abundance 
Categories of herbaceous vegetation 

Grade A (≥ 4 species) Grade B (3 species) Grade C (2 species) Grade D (only 1 
species) 

Carex spp. Arctium spp. Agrostis spp. Other species 
Epilobium spp. Cardamine spp. Calamagrostis spp.  

Galium spp. Dryopteris spp. Campanula spp.  
Luzula spp. Festuca spp. Cerastium spp.  

Veronica spp. Galeopsis spp. Cirsium spp.  
Poa spp. Juncus spp. Epipactis spp.  

 Myosotis spp. Hieracium spp.  
 Persicaria spp. Hypericum spp.  
 Senecio spp. Impatiens spp.  
 Sonchus spp. Leontodon spp.  
 Viola spp. Melica spp.  
  Rubus spp.  
  Silene spp.  
  Stellaria spp.  
  Trifolium spp.  
  Vicia spp.  

 
 
Tab. 2: ANOVA Results on Effects of the Gap Size  Variable on Species Richness 

          Effects of Gap Size on Species Richness 
Year df F ratio p value 

2014 1 2.0808 0.1871 
2015 1 11.6661 0.0091 

 
 
Effects of Gap Size on Species Colonization 
In Figure 2, there was no significant difference (p > 0.05) between 2014 small gaps and 2015 small 
gaps for species colonization. By contrast, we observed significant difference (p < 0.05) between 2014 
big gaps and 2015 big gaps for species colonization.  By extension, during 2014, there was rapid 
significant species colonization in big gaps than in small gaps. However, in 2015,  gap size could not 
significantly differentiate species colonization in gaps. This result reflects that gap size is a significant 
factor for species colonization in gaps; however, the measure of temporal changes in the herbaceous 
vegetation in gaps is time and prevailing ecological conditions bound. 
 
In short, although small gap size had a nonsignificant effect on species colonization in 2014 and 2015, 
big gap size significantly influenced species colonization in both years, suggesting that subjective to 
mixed effects of canopy openness and year, gap size is likely to influence herbaceous cover. 
 

                           
Fig. 2: Comparison of species colonization between the same gap sizes for 2014 and 2015 after gap 
expansion. Bars with the same letters are statistically homogenous groups, while those with different 

letters are significantly different at p < 0.05 alpha level. 
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Recreational Functions of Ground Herb layer 
Sixty-six (66) percent of identified herb species in gaps demonstrated their significant benefits to 
recreation, whereas only 34 % of them showed no importance to recreational functions Figure 2. Since 
most of the encountered herb species proved to have some recreation functions, it can be concluded 
that herbaceous vegetation is an indispensable gap composition integral to ecosystem functionings, 
including the provision of needful ecosystem-based services. 

 
Fig. 3: A pie chart showing percentage proportions of ground herb species for recreation and non-

recreational functions. 
 
Importance of Recreational Functions of Ground Herb layer 
In Table 3, the importance of recreational functions of herbaceous vegetation was grouped into 
anthropogenic and landscape recreation functions. Out of the 23 marked parameters for the 
anthropogenic recreation functions, species with both Medicinal plants and Edible plants or parts 
thereof benefits topped with 20 % abundance followed by species identified as Medicinal plants (17%) 
and species with aesthetic inflorescences (11%). Indicating that usage of these species would 
unreservedly be beneficial to people compared to species with other benefits. Similarly, species 
acknowledge as poisonous plants (19 - 30%) and allergen plants (19%) were essential plants to 
landscape ecology. 
 
Tab. 3: Importance of recreational functions of ground herb layer 

Recreational functions of herbaceous vegetation 
Anthropogenic recreation functions  Landscape recreation functions 

Parameters Abundance 
percentage 

 Parameters Abundance 
percentage 

(%) 
1. Medicinal plants 17.27  1. Endangered species 9.30 
2. Medicinal plant with valid 

reservation risks 
2.73  

2. Poisonous plants 
30.23 

3. Edible fruits 3.64  3. Allergen plants 18.60 
4. Edible plant or part thereof 2.73  4. Invasion plants 9.30 

5. Aesthetic inflorescence 
10.91  5. Poisonous plant with 

valid reservation risks 
18.60 

6. Aesthetic leaves or 
appearance 

3.64  6. Allergen plant with 
valid reservation risks 

4.65 

7. Medicinal plant/Edible plant or 
part thereof 

20.00  7. Poisonous/ Allergen 
plants 

4.65 

8. Medicinal plant/Edible plant or 
part thereof with valid 
reservation risks 

1.82  
8. Allergen / Invasion 

plants 

2.33 

9. Medicinal plant/Aesthetic 
inflorescence 

8.18  9. Poisonous plant with 
valid reservation risk/ 
Invasion plants 

2.33 

10. Medicinal plant/Aesthetic 
leaves or appearance 

0.91  
 

 

11. Edible fruits / Edible plant or 
part thereof 

1.82  
 

 

12. Edible plant or part thereof / 
Aesthetic inflorescence 

2.73  
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13. Aesthetic inflorescence / 
Aesthetic leaves or 
appearance 

3.64  

 

 

14. Aesthetic leaves or 
appearance / Edible fruits 

1.82  
 

 

15. Aesthetic leaves or 
appearance / Edible plant or 
part thereof 

3.64  

 

 

16. Medicinal plant / Edible fruits / 
Edible plant or part thereof 

2.73  
 

 

17. Medicinal plant /Edible plant or 
part thereof / Aesthetic 
inflorescence 

0.91  

 

 

18. Medicinal plant /Edible plant or 
part thereof / Aesthetic leaves 
or appearance 

0.91  

 

 

19. Medicinal plant with valid 
reservation risks / Edible plant 
or part thereof with valid 
reservation risks / Aesthetic 
leaves or appearance 

0.91  

 

 

20. Medicinal plant /Aesthetic 
inflorescence / Aesthetic 
leaves or appearance 

5.45  

 

 

21. Medicinal plant / Edible fruits / 
Edible plant or part thereof / 
Aesthetic inflorescence 

0.91    

22. Medicinal plant /Edible plant or 
part thereof / Aesthetic 
inflorescence / Aesthetic 
leaves or appearance 

1.82    

23. Medicinal plant with valid 
reservation risks/Edible plant 
or part thereof / Aesthetic 
inflorescence / Aesthetic 
leaves or appearance 

0.91    

Total 100   100 
 
Conclusion 
The number of herbaceous species increased in gaps over time, as 126 species were encountered in 
2014, and further in 2015, additional 52 species were enumerated. A stronger ecological positive 
relationship between gap size and species richness in 2015 (R2 = 76 %) was found compared to 2014 
(R2 = 45 %). Carex spp., Epilobium spp., Galium spp., Luzula spp., and Veronica spp. were common in 
gaps. Gap size was a significant explanatory factor in species richness in 2015. Hence, big gaps were 
the preferential habitats for higher species richness in 2015. Also, aggressive colonization of 
herbaceous vegetation was significantly observed in 2015 big gaps. Species identified with Medicinal 
plants, Medicinal plants and Edible plants or parts thereof and aesthetic inflorescence benefits would 
unreservedly be beneficial to people compared to species with other benefits. Again, species 
recognized as poisonous plants (19 - 30%) and allergen plants (19%) were essential plants to 
landscape ecology. Gaps remain the viable sites for herb layer species. 
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Souhrn 
Bylinná vegetace v uměle rozšířených mezerách byla studována dva roky pod mírným smíšeným 
lesem ve Křtinách. Jako alternativa k běžnému „přístřešku“ a systémům výběru bylo k vytvoření 
nerovnoměrných porostů použito deset mezer kategorizovaných jako malé (≤ 700 m2) a velké (≥ 700 
m2). Účinky času a velikosti mezery na bohatost a kolonizaci bylinných druhů byly hodnoceny ve 4 
vymezených mřížkách (20 × 20 m) v mezerách. Celkem bylo v letech 2014 - 2015 objeveno 178 
druhů. Počet bylinných druhů se v průběhu času mezerami zvyšoval, protože v roce 2014 bylo zjištěno 
126 druhů, dále v roce 2015 bylo vyjmenováno dalších 52 druhů. Byl zjištěn silnější ekologický 
pozitivní vztah mezi velikostí mezery a druhovou bohatostí v roce 2015 (R2 = 76%) ve srovnání s 
rokem 2014 (R2 = 45%). Carex spp., Epilobium spp., Galium spp., Luzula spp. A Veronica spp. byly 
běžné v mezerách. Velikost mezery byla významným vysvětlujícím faktorem druhové bohatosti v roce 
2015. Velké mezery tedy byly preferenčními stanovišti pro vyšší druhovou bohatost v roce 2015. Ve 
velkých mezerách byla také významně pozorována agresivní kolonizace bylinné vegetace. Druhy 
označené jako Léčivá rostlina, Léčivá rostlina a Jedlá rostlina nebo jejich část a výhody estetického 
květenství by bez výhrad byly prospěšné pro lidi ve srovnání s druhy s jinými výhodami. Druhy uznané 
jako jedovaté rostliny (19 - 30%) a alergeny (19%) byly zásadními rostlinami pro krajinnou ekologii. 
Stručně řečeno, mezery zůstávají životaschopným místem pro druhy bylinných vrstev. 
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Abstract  
Recreation requirements have changed in the last 10 years. Several factors contributed to this. 
Climate change in Slovakia and rising temperatures in the summer months give a chance for 
recreation in Slovakia. The change in the need for water in water reservoirs gives a chance for their 
additional use for recreation. Control problems at borders also discourage people from traveling. 
Therefore, there is an increasing interest in lesser-known and less used localities. And this is exactly 
the chance for localities in the East Slovakian Lowland.  
The requirements for recreational sites have changed in recent years. The East Slovakian Lowland is 
getting more and more into the public attention. Facilities built for the needs of water management are 
hardly used and therefore create the potential for peaceful and interesting recreation. The climatic 
conditions of his area are favourable and the existence of important places for local trips is also 
sufficient. In addition to the most famous location of the Zemplínska šírava reservoir, there are several 
new interesting places for recreation by the water. The paper analyses the current natural conditions 
and new recreational opportunities in the East Slovakian Lowland. 
 
Key words: East Slovakian Lowland, natural lake, lake origin, touristic, climate change 
 
Introduction 
Recreation and tourism in the eastern part of Slovakia is usually associated with large and well-known 
dam reservoirs. In this area, there are mainly two large reservoirs - Zemplínska šírava and water 
reservoir Veľká Domaša (Izakovičová et all., 2021). Both were built for non-recreational purposes. 
However, their original use gradually declined after 1990, and the use of the water changed, and with 
the stabilization of the water level, recreational use gradually began (Bunčák, et all. 2006).  The main 
reason was their location near the local hills. Veľká Domaša dam is surrounded by mountains and 
guarantees good water quality. Zemplinska šírava is below the Vihorlatské vrchy mountains, which 
have created many other natural tourist attractions (Jurík, et all. 2019). 
VIHORLAT (ZEMPLÍNSKA ŠÍRAVA) reservoir was completed in the year 1966. It was created next to 
the river Laborec uniquely by two very long dams; southwest and east, and thus a volume of water 
was created 334 000 m3.  Its purpose was primarily water for large-scale irrigation and flood 
protection. After 1990, however, irrigation was not completed and so water is not taken for the 
irrigation purpose to this day (Húska, et all., 2013).  
Veľká Domaša reservoir was completed a year later in the year 1967, on the Ondava River and the 
reasons for its construction were flood protection, the need to improve flows in the river in the summer 
and energy production (Palinkášová et all., 2021). The volume of water in the dam lake is maximum 
187 500 m3. 
 
The last period attracts tourism to less frequented places and therefore in our article we will deal with 4 
not very well-known tourist places. All are the water bodies and they have a very different way of the 
formation. And that attracts tourists to visit them.  
 
Material and methods 
Recreation by the water is one of the most common reasons for visiting the Zemplín region and the 
whole of Slovakia. Less known bodies of water are as follows four areas. They have great potential. 
Their common problem is the lack of attention paid to these areas and also the lack of promotion. 
Therefore, we will try to approach these beautiful elements of the eastern part of Slovakia.They are: 
1 Vinianske jazero (Vinianske lake) 
2 Sea Eye Lake  -  Morské oko  
3 Beňatin Lake, or Beňatin Travertine or Beňatin Whale  
4 Ponds near the village Senné (Senné rybníky)( Fig. 1).  
Each of them has a different way of origin, but their tourist interest is almost the same and real 
connoisseurs of natural beauty will prefer them to tourist-laden large dams (Jurík, Pokrývková, 2018). 
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Fig. 1:  Location of analysed water bodies 

 
Vinianske jazero (Vinianske lake) 
Vinianske Lake is located in the cadastre of the village of Vinné, in close proximity to the competitive 
Zemplínska šíava. Its location is much more attractive. It lies in a picturesque natural environment. The 
lake is surrounded by dense forests, fed by springs and the source of water are mountain springs from 
the Vihorlat Hills.  It was created by creating an artificial dam and bringing water from the Viniansky 
brook into the saddle at the foot of the Marečková and Šutová hills. The total water area is about 8 ha 
with an average depth of 3 m. The area of the natural lake is relatively small and is characterized by 
extremely warm water. Much more important is the cleanliness, not only due to water sources but also 
the strict conditions of construction of small guesthouses in the area with the solution of wastewater 
outside the lake. Despite the fact that the water reservoir was created by the construction of a dam, its 
incorporation into nature gave it the traditional name of a lake and not a water reservoir. This also 
increases the recreational significance of this site (Jurík, 2019). Use is exclusively for recreation. 
 

 
Fig. 2:  Sea Eye Lake  -  Morské oko ( Author: Jurík 2020) 

 
Sea Eye Lake  -  Morské oko 
The Sea eye lake is a great natural feature of Slovak nature. In the heart of the Vihorlat mountain 
range is one of the most beautiful natural lakes in Slovakia.  
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To protect natural values and beauties, the lake, together with the surrounding forests, was declared a 
nature reserve in 1984. The origin of the Sea Eye is very different from other water bodies in Slovakia. 
Its origin was during the period of decay of volcanic activity in the Vihorlat mountains. A massive 
landslide from the eastern slope of the surrounding hills blocked the valley of the Okna stream and a 
natural lake was created behind the barrier. Today's appearance of the lake is no longer a purely 
natural lake. During the eighties of the 19th century, an artificial dam wall was built (Manina et all., 
2020). The purpose of breaking the natural lake was to obtain a larger water area by increasing the 
water level by 5 m (Pokrývková, Jurík, 2018). After the construction of the stone dam, the 
approximately 7 ha area of the lake has grown to today's area of 13.8 ha. Unique in the lake are small-
scale fish, such as. brown trout, rainbow trout, black and white variegated, northern squid, which will 
surely welcome you as soon as you arrive (Fig. 2). The lake reaches a depth of up to 25.1 m, which is 
very convenient for fish. 
 
Beňatin Lake, or Beňatin Whale  
It is located easternmost in the territory almost on the border with Ukraine. It is an extremely unique 
water surface with an original origin. It is almost unknown in Slovakia. Beňatinské Lake Artificial is a 
water reservoir in the former very old travertine quarry between the villages of Beňatina and Inovce in 
the Popričný Mountains.  The travertine quarry was gradually flooded with penetrating crystal clear 
groundwater, which has a touch of emerald green color. It got its original name from a drawing on the 
wall of a red quarry, which is probably the imprint of a large fossilized prehistoric fish and is called the 
Beňatin Whale.  Beňatin Lake is a natural monument and territory of the protected landscape area 
Vihorlat in Slovakia with the occurrence of fossilized remains of a number of fossils of small marine 
animals. On the steep walls of travertine there is an interesting 5-meter formation, which probably 
represents a fossilized imprint of a huge prehistoric organisms – fish (Jurík, 2019). This gave the basis 
of the name - Beňatín whale. The water in the lake is clean and cold. Swimming is not allowed in the 
lake and so the lake attracts mainly with its scenery and geologically interesting surroundings. 
 

 
Fig. 3:   Beňatín lake ( Source: http://www.vypadni.sk/, 2021) 

 
Ponds near the village Senné - Senné ponds 
The transformation of the use of the infested area with many depressions in some parts of the border 
between the towns of Michalovce and Sobrance was difficult even after costly land reclamation. There 
were large areas of terrain depression, the water regime of which could not be adjusted, but 
threatened the population with overgrown mosquitoes and the occurrence of malaria. Therefore, the 
most suitable solution was to build probably the largest fish farm in Slovakia. The area between the 
villages of Iňačovce, Senné and Blatná Polianka was formed by the Senian depression, which had 
been waterlogged and marshy for centuries. Extensive breeding ponds were built here. Since they lie 
on the migration route of birds, they have become their occasional stop. Gradually, the surrounding 
depressed natural areas were flooded and so artificial ponds with concrete walls became interesting 
places for birds. It has been declared here since 1955 Senné rybníky nature reserve and since 2009 
also a protected bird area. For bird watching, the Senné rybníky has an educational trail, which leads 
over the swamp on wooden boards and is sometimes quite adrenaline-fueled (Rehák, et all., 2019). 
This makes it possible to observe extremely rare bird species during the period of bird migration. E.g. 
cranes that regularly travel from the Nile Valley to Finland. 
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Discussion 
Based on the offer of extremely attractive localities of water areas in the territory of the East Slavic 
lowlands, it is possible to change traditionally oriented rectification and the main and specific forms of 
tourism to conceptual forms of tourism in the protected localities. Several forms are possible, such as:  
1. Recreation by the water (stay, recreation and sports by the water) (Ondrejka Harbulakova, et all., 
2013), 
2. Nature tourism (, hiking, cycling, ecotourism), 
3. Rural tourism (agrotourism).  
The current state of travel opportunities throughout Europe creates the conditions for discovering the 
natural attractions of your own state (Pelikán, et all., 2018). People are more careful and look for less 
frequented places that are in a less degraded country. Such are the long-overlooked and 
underappreciated localities on the eastern border of Slovakia. In the future, they will receive much 
more attention, but help is needed with the construction of transport and water management 
infrastructure in the region. 
 
Conclusion 
The key problems of the development of tourism in the region are important, that the mentioned 
localities have been preserved almost undamaged and extremely interesting. The reasons for the 
current lack of knowledge are, for example: 
- absence of road connection by expressways and motorway 
- proximity to the border with Ukraine and the end of the so-called Schengen area 
- insufficient equipment of municipalities with basic infrastructure - water supply and sewerage 
- unsatisfactory condition of roads, car parks, 
- lack of all-season attractions 
- underdeveloped rural tourism and agritourism. 
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Souhrn 
Požadavky na rekreaci se za posledních 10 let změnily. Přispělo k tomu několik faktorů. Klimatické 
změny na Slovensku a rostoucí teploty v letních měsících dávají šanci na rekreaci na Slovensku. 
Změna potřeby vody ve vodních nádržích dává šanci na jejich další využití k rekreaci. Problémy s 
kontrolou na hranicích také odrazují lidi od cestování. Proto roste zájem o méně známé a méně 
využívané lokality. A to je přesně ta šance pro lokality ve Východoslovenské nížině. 
Požadavky na rekreační místa se v posledních letech změnily. Východoslovenská nížina se stále více 
dostává do pozornosti veřejnosti. Zařízení vybudovaná pro potřeby vodního hospodářství jsou málo 
využívána, a proto vytvářejí potenciál pro klidnou a zajímavou rekreaci. Klimatické podmínky jeho 
oblasti jsou příznivé a dostatečná je i existence důležitých míst pro místní výlety. Kromě 
nejznámějšího místa vodní nádrže Zemplínská šírava je zde několik nových zajímavých míst k 
rekreaci u vody. Příspěvek analyzuje současné přírodní podmínky a nové rekreační příležitosti ve 
Východoslovenské nížině. 
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Abstract  
The research aimed to determine the species composition of vegetation in vineyards in South Moravia 
in selected localities. Vegetation monitoring occured in the localities of Chvalovice, Šatov, Havraníky 
and Nový Šaldorf - Sedlešovice. The evaluation took place in July 2018 and 2019. A floristic inventory 
of the found species was made, containing a total of 181 plant species. The species found were 
divided into three groups: medicinal species, species producing allergenic pollen, and aesthetic 
significance species. Annual, biennial and perennial species were recorded in the monitored 
vineyards. The vegetation in the vineyards prevents erosion, and many of the species found are 
attractive to pollinators. In South Moravia, vineyards are a popular tourist destination. Many vineyard 
plant species have an aesthetic impact that enhances the landscape experience. Tourists often collect 
medicinal plants. Plant biodiversity conservation should be considered when evaluating the whole area 
from a tourism standpoint. 
 
Key words: Vineyards, South Moravia, flora  
 
Introduction 
The vineyard represents an area planted with grapevine plants and inter-rows (Retallack 2010). The 
species spectrum of vegetation in vineyards is influenced by location, climatic and soil conditions, 
method of protection (Winter et al., 2018), maintenance of rows and inter-rows (Kratschmer et al., 
2018). 
Inter-rows are usually maintained by intensive tillage, mulching or herbicide application (Winter et al. 
2018). Intensive tillage and herbicide application reduces vegetation diversity in vineyards and has a 
negative impact on the environment, humans (Louchart et al. 2001; Kazakou et al. 2016) and soil 
erosion leaching (Novara et al. 2013). The management of vineyards can threaten ecosystem services 
(Winkler et al., 2018). 
Vegetation in vineyards prevents erosion, leaching of nutrients (Ruiz - Colmenero et al. 2011) and 
enriches the soil with organic matter (Retallack 2010). Vegetation in vineyards supports species 
diversity of natural antagonists of insect pests (Thomson, Hoffmann 2009). Some plant species are 
hosts of insect pests (Begum et al. 2006). Many plant species in vineyards are attractive to pollinators 
(Kehinde, Samways 2014). 
The aim of the work was to assess the species composition of vineyard vegetation in selected 
localities from a tourism perspective. The importance and use of the found plant species by the 
humans / tourists were assessed. 
 
Material and methods 
The evaluation of vegetation took place in the cadastre of four wine-growing villages (Chvalovice, 
Šatov, Havraníky and Nový Šaldorf). The wine-growing villages belong to the Znojmo wine-growing 
sub-region, located in a maize production area with a hot and dry climatic region. The average annual 
temperatures in this area are 8 - 10 °C and the average annual precipitation is about 500 - 600 mm. 
The system of floristic inventory of found species was used to assess the vegetation. The evaluation 
took place during July 2018 and 2019. The scientific names of individual plant species were 
determined according to the Pladias database (Pladias, 2020). 
It was possible to go through some areas of the vineyards on our designated paths. During this route, 
all found plant species were recorded. At the end of the pass, the following species were evaluated 
using a simple three-point scale: 
3 - numerous species with a dominant occurrence (dominant species) 
2 - common species with abundant occurrence only in some places of the vineyard (subdominant 
species) 
1 - rare species with a small and rare occurrence 
 
Results 
During the monitoring of vineyards in selected localities, 181 species of plants were found. Table 1 
shows the numbers of plant species found on the monitored vineyards. Species are further divided 
according to selected criteria. 
 



180 
 

Tab. 1: Number of species in vineyards found in monitored localities  

Number of 
plant species 

Wine-growing villages and vineyard lines 

Chvalovice Šatov Havraníky 
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Total number 
of species 

32 56 79 65 56 57 72 42 87 50 

Aesthetically 
interesting 
species 4 17 34 22 19 14 31 17 36 12 
Medicinal 
plants 21 44 62 49 41 42 52 33 66 37 
Species 
producing 
allergenic 
pollen 17 20 23 26 23 22 24 15 39 20 

 
Many of the species found have an aesthetic value that increases the positive perception of the whole 
landscape. These species include: Achillea millefolium, Achillea collina, Agrimonia eupatoria, Anchusa 
officinalis, Aster bellidiastrum, Berteroa incana, Carduus acanthoides, Carduus crispus, Carlina 
vulgaris, Centaurea jacea, Centaurea scabiosa, Centaurea stoebe, Cichorium intybus, Consolida 
regalis, Crepis biennis, Crepis tectorum, Dipsacus fullonum, Echium vulgare, Erodium cicutarium, 
Geum urbanum, Geranium pusillum, Hypericum perforatum, Hyssopus officinalis, Chondrilla juncea, 
Inula hirta, Knautia arvenis, Lathyrus tuberosus, Linaria genistifolia, Linaria vulgaris, Malva neglecta, 
Malva pusilla, Malva sylvestris, Malva verticillata, Medicago falcata Medicago lupulina, Medicago 
minima, Melilotus officinalis, Medicago sativa, Onobrychis viciifolia, Phacelia tanacetifolia, Pilosella 
officinarum, Potentilla argentea, Potentilla anserina, Potentilla incana, Potentilla reptans, 
Pseudolysimachion spicatum, Salvia nemorosa, Salvia pratensis, Salvia verticillata, Scabiosa 
ochroleuca, Securigera varia, Silene latifolia, Silene vulgaris, Trifolium arvense, Trifolium pratense, 
Trifolium repens, Tussilago farfara, Verbascum chaixii, Veronica persica, Veronica polita, Vicia cracca 
and Viola arvensis. 
Some plant species are used as medicinal plants and can be collected by tourists and then used for 
medicinal purposes: Agrimonia eupatoria, Achillea millefolium, Achillea collina, Anchusa officinalis, 
Arctium lapa, Arctium tomentosum, Artemisia vulgaris, Asparagus officinalis, Ballota nigra, Berteroa 
incana, Camelina sativa, Cardaria draba, Centaurea jacea, Cichorium intybus, Cirsium arvense, 
Convolvulus arvensis, Cynoglossum montanum, Daucus carota, Descurainia sophia, Echium vulgare, 
Elytrigia repens, Erodium cicutarium, Galinsoga parviflora, Galium album, Galium aparine, Galium 
verum, Geum urbanum, Glechoma hederacea, Hippocrepis comosa, Hordeum murinum, Humulus 
lupulus, Hypericum perforatum, Hyssopus officinalis, Juglans regia, Knautia arvenis, Lamium 
amplexicaule, Lamium purpureum, Lathyrus tuberosus, Leucosinapis alba, Linaria vulgaris, Lotus 
corniculatus, Malva neglecta, Malva pusilla, Malva sylvestris, Malva verticillata, Medicago falcata, 
Medicago lupulina, Medicago sativa, Melilotus officinalis, Onobrychis viciifolia, Onopordum acanthium, 
Papaver rhoeas, Pastinaca sativa, Picris hieracioides, Pimpinella saxifraga, Plantago lanceolata, 
Plantago major, Polygonum aviculare, Portulaca oleracea, Potentilla anserina, Potentilla argentea, 
Potentilla reptans, Pseudolysimachion spicatum, Reseda lutea, Rosa canina, Rubus sp., Rumex 
acetosella, Rumex crispus, Rumex obtusifolius, Salvia nemorosa, Salvia pratensis, Salvia verticillata, 
Sambucus nigra, Sanguisorba officinalis, Scabiosa ochroleuca, Silybum marianum, Sisymbrium 



181 
 

altissimum, Sisymbrium loeselii, Stachys annua, Stellaria media, Taraxacum sect. Ruderalia, Thlaspi 
arvense, Tragopogon dubius, Tragopogon orientalis, Trifolium arvense, Trifolium pratense, Trifolium 
repens, Tripleurospermum inodorum, Tussilago farfara, Urtica dioica, Verbascum densiforum, Verbena 
officinalis, Veronica persica, Veronica polita, Vicia cracca and Viola arvensis. 
Other species may produce allergenic pollen: Ailanthus altissima, Amaranthus powelli, Amaranthus 
retroflexus, Arrhenatherum elatius, Artemisia annua, Artemisia vulgaris, Atriplex patula, Atriplex 
sagittata, Avena fatua, Bassia scoparia, Bromus inermis, Bromus hordeaceus, Bromus sterilis, Bromus 
tectorum, Calamagrostis epigejos, Dactylis glomerata, Digitaria sanguinalis, Echinochloa crus-galli, 
Elytrigia repens, Epilobium ciliatum, Eragrostis minor, Festuca pratensis, Festuca rubra, Festuca 
valesiaca, Hordeum murinum, Humulus lupulus, Hypericum perforatum, Chenopodium album, 
Chenopodium hybridum, Chenopodium pedunculare, Chenopodium strictum, Juglans regia, 
Leucosinapis alba, Ligustrum vulgare, Lolium perenne, Malva sylvestris, Medicago sativa, Phragmites 
australis, Plantago lanceolata, Plantago major, Poa pratensis, Prunus cerasifera, Robinia 
pseudacacia, Rumex acetosella, Rumex crispus, Rumex obtusifolius, Sambucus nigra, Setaria pumila, 
Setaria verticillata, Setaria viridis, Sinapis arvensis, Trifolium pratense, Trifolium repens, and Tussilago 
farfara. 
 
Discussion 
The species spectrum of plants in the monitored vineyards in the villages of Chvalovice, Šatov, 
Havraníky and Nový Šaldorf - Sedlešovice was plentiful. Species such as Amaranthus retroflexus, 
Lolium perenne and Polygonum aviculare were abundant in this area. Several vegetation studies in 
vineyards were carried out in South Moravia. There was a research in the village of Popice, where 104 
plant species were found and species such as Cirsium arvense, Elytrigia repens, Convolvulus arvensis 
and Artemisia vulgaris competed directly with the vine (Maxianová et al., 2016). Vegetation research in 
vineyards took place in the localities of Mělčany and Rajhrad, where a total of 62 species of plants 
were found. The most common species in this locality were:  Chenopodium album, Festuca rubra, 
Amaranthus retroflexus and Achillea millefolium agg. (Hanus et al., 2018). In the research of 
vegetation in vineyards in Mikulov and Bzenec, the herbaceous vegetation with the original species 
prevailed in the ranking. In the localities of Velké Bílovice and Valtice, grassland and species from a 
commercial clover grass mixture predominated. The species spectrum of vegetation in vineyards in 
South Moravia depends on the locality, the size of the vineyards, the neighbouring habitat and the way 
of maintaining the intermediate order (Ragasová et al., 2019). 
Vineyards and wine cellars in South Moravia are frequent destinations for tourists. Interest in wine 
tourism is still growing, which contributes to the development of tourism and services. Wine tourism in 
South Moravia helps preserve local traditions and folklore in wine villages (Prokeš 2013). Plant 
species producing allergenic pollen, medicinal species, and aesthetic significance species were found 
in the monitored vineyards. 
 
Conclusion 
The occurrence of many plant species in vineyards prevents erosion, expands biodiversity, and 
increases the landscape's aesthetic value. Some plant species can support an engaging aesthetic 
experience from across the landscape. The rich diversity of flora of wine regions contributes to the 
higher tourist attractiveness of this region. The preservation of plant biodiversity should be considered 
as part of the overall tourism assessment of the area. Vineyard vegetation with a diverse range of 
species can significantly contribute to positive human perception and, as a result, tourism promotion. 
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Souhrn 
Cílem výzkumu bylo zjistit druhové složení vegetace ve vinicích na jižní Moravě ve vybraných 
lokalitách. Monitoring vegetace probíhal na lokalitách Chvalovice, Šatov, Havraníky a Nový Šaldorf – 
Sedlešovice. Vyhodnocení probíhalo během července roku 2018 a 2019. Byl proveden floristický 
soupis nalezených druhů. Celkem bylo nalezeno 181 druhů rostlin. Nalezené druhy byly rozděleny do 
tří skupin: druhy léčivé, druhy produkující alergenní pyl a druhy s estetickým významem. Ve 
sledovaných vinicích byly zaznamenány druhy jednoleté, dvouleté i víceleté. Vegetace ve vinicích 
zabraňuje erozi. Řada nalezených druhů je atraktivní pro opylovače. Druhové spektrum vegetace ve 
vinicích bylo velmi bohaté. Vinice jsou často vyhledávaným cílem turistů na jižní Moravě. Řada druhů 
rostlin ve vinicích působí esteticky, což doplňuje zážitek z krajiny. Léčivé rostliny jsou často sbírány 
turisty. Ochrana biodiverzity rostlin by měla součástí hodnocení celého regionu z pohledu turistiky. 
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Abstract 
Floods in many countries over the past decades and the resulting consequences have led, in the face 
of an increase in social responsibility to a new approach, that of flood risk management, an approach 
in which awareness and involvement of human communities play a crucial role in avoiding loss of life 
and reducing material damage. The research aims at the risk of floods and the public perception of the 
inhabitants of Romania. The study aims to determine the population's perception of the risk of floods 
to outline the need for information related to them both in the education system and daily life. The 
results showed that people are not aware of the risks induced by floods, nor are they prepared to take 
the necessary measures to prevent and remedy the negative effects.  
 
Key words: risk, behavior, perception, educational level 
 
Introduction 
With the development of society and the territorial expansion of settlements, natural and 
anthropogenic risks have generated significant economic losses. 
Researchers have often found that the assessment of risks by others has been best described with 
subjective risk characteristics rather than objective risk indicators. Moreover, some communities 
considered the level of risk of many activities or technologies developed to be unacceptable 
(Cacciatore et al. 2011; Gurabardhi et al. 2004; Ionescu 2012; Sjöberg 2004).  
Floods account for about a third of all natural disasters in the world (UNISDR 2005). Risk perception is 
defined as an assessment of the likelihood of danger and the likelihood of (often negative) outcomes 
perceived by society (Armaș and Gavriș 2013; Bubeck et al. 2012; Grothmann and Reusswig 2006; 
Raaijmakers et al. 2008). Some authors consider the study of the perception of flood risk as a 
research of human consciousness, emotions and behaviors regarding dangers(Comănescu and 
Nedelea 2016; Kellens et al. 2011). Previous research suggests that natural disaster preparedness 
and preventive behavior is associated with a wide range of socio-demographic characteristics of the 
population and the geographical area investigated (Miceli et al. 2008). 
Many flood risk management strategies have failed precisely because of the disconnect between 
authorities and the target audience, as the general public and scientists have perceived the risk in 
different ways. Romania carries out many flood and hazard risk mapping projects, using different 
methodologies (1D-3D), in response to European Union directives (2007/60 / EC) (Costache et al. 
2020; Popa et al. 2019). However, it is noted that although huge efforts are being made and 
considerable investments are being made in this regard, the loss of life and property is still high. This 
leads us to the premise that there is a lack of information campaign at the level of competent 
institutions on flood risk and poor information of the population.  
The lack of information in the school curriculum in the years of primary education or an insufficiency in 
the contents of the school curriculum at middle and high school level in the geographical discipline of 
the risks to which they are subjected in the local horizon, strengthen this belief. We need such an 
approach, considering that through this study we can pass on these shortcomings to the authorities, 
thus improving the information, to prepare the population for pre- and post-event behavior. Most 
studies consist of a metric approach and a quantitative analysis of individual risk perception (Fischhoff 
et al. 1978). 
This study aims to investigate whether the Romanian population is aware of the risks of floods to 
which they are subjected in their home town. In order to introduce non-structural measures to reduce 
flood losses. 
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Materials and methods 
The methodology used in the elaboration of the research is the opinion poll, in this sense using the 
Google Forms platform. The questionnaire was applied online to a number of 2009 respondents from 
34 counties of Romania and Bucharest.  
The questionnaire is structured in 5 sections, which include questions: factual, opinion, knowledge and 
classification. Section 1 contains 3 questions, of which one demographic (respondent's address-with 
short text) and two closed-ended questions (with multiple answers) (Chelcea Septimiu 2001; 
Lechowska 2018). Section 2 contains 12 content questions, of which 10 questions are closed (one 
with checkboxes, one with a linear scale and 7 with multiple-choice answers) and 2 open-ended 
verification questions are asked (with long text). /paragraph). Section 3 contains 8 content questions, 
of which 6 are closed-ended (multiple-choice) questions and 2 are open-ended verification and 
argumentation questions, asking for suggestions (one short-answer and one long-answer / 
paragraph). Section 4 contains 4 content questions, of which 2 are closed questions (multiple choice, 
one open) and 2 are open questions (long answer / paragraph). Section 5 contains 3 closed type 
identification / classification questions (one with check boxes and 2 with multiple answers - 
demographic and two socio-economic: age, sex and level of education completed). 
Three of the four types of measurement levels (Stevens S.S. 1946) were used to increase relevance 
by classifying, constructing a category hierarchically, and measuring an interval. There are qualitative / 
categorical levels (nominal level - in section no. 1 to questions 2 and 3, in section 2 to questions 3, 4, 
5, 6, 8, 9, 10, 11 and 12, in section 3 to questions 1 , 2, 3, 4, 6, 7, 8, in section 4 to question no.1,2, 3, 
in section no.5, in question no.2 and ordinal - in section 2, in question no 2 and question no.7, to 
section no.5, to question no.1 and no.3 and quantitative levels (level of reporting / proportion- to 
section 4 to question no.4). 
 
Study area description 
The study area is represented by Romania, a state located in the southeast of Central Europe, on the 
lower course of the Danube, north of the Balkan Peninsula and on the northwestern shore of the Black 
Sea. 
According to the 2011 census, Romania has a population of 20,121,641 inhabitants, and the natural 
increase is negative. The population decreases in this way, also due to the low birth rate, but also due 
to the migration phenomenon. Administratively, the state consists of 41 counties and the city of 
Bucharest (Figure 1). 
 

 
Fig. 1: Map of Romania's location within Europe 
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Results 
The levels with the greatest influence of the questionnaire were the categorical / qualitative ones of 
nominal type. The results indicate that 4% of the respondents in the study live in a very high risk area 
for floods, 14% live in a high to very high risk area, 8% live in a high risk area, 14% live in localities 
with a medium risk, 42% live in an area with a medium to low risk of floods and 18% live in an area 
with a low risk of floods.  
The cause of the floods is identified as being in 44% of cases due to torrential rains and only in 9.6% 
of water flows from riverbeds. 
In figures 2 and 3 show the maximum and minimum percentages regarding the level of awareness, 
the degree of information and preparation of the population regarding the risk of floods in the locality 
of residence. The maximum values regarding the perception of the population at the risk of floods in 
the education system indicate the need to start training from the first stage of schooling (Figure 4).  
 
Discussion  
The results of this study clearly showed the lack of preparation of respondents in case of a possible 
flood in their home town. They have not even prepared an evacuation plan and would not move with 
the family from the high risk area to floods, aspects strengthened and the lack of involvement of the 
authorities in terms of public information through various campaigns. The hypothesis from which the 
research started is thus validated.  
The results of the research solve a number of methodological issues, highlighted in numerous studies 
on people's perception of flood risk: Renn Ortwin (2005) considers the social context and economic 
considerations as essential parameters to determine the most appropriate approach to risk 
management.Terpstra and Gutteling (2008), identified awareness of responsibility as an important 
factor for effective flood risk management; Lindell and Perry (2000), through several researches, 
explored the role of the authorities, their relations with informal sources of experience and public 
collaboration. The results obtained proved first of all that the aspect of lack of preparation, concern 
and awareness of the population determined the low level of perception of the risk of floods. These 
results are quantified by a significant progress in the idea of awareness by respondents of the 
phenomenon of flood risk in their home locality. 
 

 
Fig.2: Maximum percentages obtained regarding the level of awareness, information and readiness of 

the population at risk of floods in the locality of residence 
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Fig. 3: Minimum percentages obtained regarding the level of awareness, information and readiness of 

the population at risk of floods in the locality of residence 
 

 
Fig. 4: The values obtained regarding the population's perception of the risk of floods in the education 

system 
 
The lack of perception of the risk to which the Romanian population is subjected is also reflected in the 
degree of conclusion of home insurance, against natural disasters. At the end of 2018, only 18.9% of 
the population had an insurance policy. Of these, 24.32% are in rural areas and 75.68% in urban 
areas.  
The proposed methodological addition leads to a better understanding of the flood risk phenomenon 
by the population, the necessary directions of action for preparing the population on pre- and post-
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event behavior can be identified and can reduce the vulnerability of the authorities. This study also 
helps to complement approaches to public perception of flood risks. 
However, achieving the research objectives was hampered by certain factors: the place of residence 
that reflects or not the probability of floods, the characteristics of the residence (many of them live in 
cities and blocks of flats) and physical-geographical and cognitive factors: the nature of the flood from 
the plain area is perceived superficially by the respondents). We mention among the positive aspects 
the fact that most of the respondents know evacuation routes from their home locality and are aware 
that the media and the education system, especially through the Geography discipline, contributed to 
the presentation of flood risks. For a better understanding of the information, the respondents believe 
that it should be presented interactively from the primary and secondary level of education to the 
discipline of Geography.  
The new results of the study on the opinions in the education system will take into account possible 
recommendations to the Ministry of Education that it would be very useful to introduce them early in 
the school curriculum at the primary education level. It is also recommended as a necessary direction 
of action to develop / introduce a chapter on geographical risks in the local horizon at middle and high 
school level, in order to avoid these disasters that can lead to loss of life and economic loss. 
As most of the respondents find Geography as the most appropriate discipline as a means of early 
information, we will transmit these opinions to the competent authorities. For a greater involvement of 
this research in the field of knowledge, we intend to continue the study by applying it in the education 
system, in order to discover details about the information received at school on flood risks. 
 
Conclusion 
The results thus send an alarm signal to the authorities regarding flood risk management, in order to 
prepare, apply preventive measures to the phenomenon and raise public awareness of flood risk, as 
well as formulate recommendations on the direction of further research in this area. A behavioral 
approach to flood risk perception is needed, taking into account mainly physical and geographical 
factors, land use, etc. using qualitative research methods, as observed by Bell and Tobin (2007). 
Following the analysis of our research, we mention the following: people are not aware of the risks 
induced by floods, they are not prepared to take the necessary measures for the occurrence of new 
extreme events. Also, the population is not sufficiently informed about the floods and denies their 
positioning in an area prone to floods, not being aware of the risks. The results obtained regarding the 
analysis of the Romanian population's perception on the risk of floods will contribute to the increase of 
the relevance of some consecrated approaches in the analysis of this topic and in the application of 
concrete measures at the level of the competent authorities. 
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Souhrn 
Povodně v mnoha zemích za poslední desetiletí a z nich plynoucí důsledky vedly, navzdory vzrůstající 
sociální odpovědnosti k novému přístupu, k řízení povodňových rizik, přístupu, v němž povědomí a 
zapojení lidských komunit hraje klíčovou roli vyhnout se ztrátám na životech a snížit materiální škody. 
Výzkum se zaměřuje na riziko povodní a veřejné vnímání obyvatel Rumunska. Cílem studie je zjistit, 
jak obyvatelstvo vnímá riziko povodní, a nastínit potřebu souvisejících informací jak ve vzdělávacím 
systému, tak v každodenním životě. Výsledky ukázaly, že lidé si nejsou vědomi rizik vyvolaných 
povodněmi, ani nejsou připraveni přijmout nezbytná opatření k prevenci a nápravě negativních účinků. 
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Abstract  
The study is an element of symbiosis with nature and the environment. The study aimed to identify the 
best practices in the European Union (EU), including sharing knowledge and experiments to achieve 
Protected Areas' sound management and sustainability (PAs). These practices could reduce direct 
pressures on unique ecosystems and increased access to Protected Areas (PAs) without 
compromising conservation and sustainability efforts in protecting landscapes. Selected PAs were 
studied by a survey questionnaire that captured the socio-economic, natural, and tourism conditions in 
selected 17 countries in the EU.  Most of the results showed that the management of the national park 
in the EU contributes to improving PAs' ecological conditions and implementing actions aimed at 
combating or adapting to climate change. Also, many PAs have excellent access and infrastructure of 
the areas and promote the accessibility and increase in the number of visitors linked to the promotion 
of sustainable tourism. Finally, we propose measures to improve the PAs' environment and tourism 
based on the analyzed data. 
 
Key words: Landscape, Recreation, Ecotourism, Protected Areas Conservation   
 
Introduction 
This study focused on European practices related to operations and management of national parks 
and protected areas.  The rationale is that these practices encourage the development of tourism 
processes in an economic area, which stimulates related economic sectors. Moreover, improved the 
country's economic activities encourage the improvement and ensure the livelihood and good incomes 
for local communities who live in or around the national parks or Protected areas. Also, to ensure 
reasonable solutions to the conservation, sustainable use, and development of natural resources, 
national parks, protected area, landscape, and ecological factor (Phillips and World Conservation 
Union, 2002, Day et al., 2012, Kati et al., 2015). 
A national park is used for the conservation of an area. It is a reserve of natural, semi-natural, or 
developed land that is declared by the country or owners of the area. However, individual nations 
designate their national parks differently, through conservation of 'wild nature' for posterity and as a 
symbol of national pride. According to the International Union for Conservation of Nature (IUCN), and 
its World Commission on Protected Areas, has defined "National Park" as its Category II type of 
protected areas (Phillips and World Conservation Union, 2002, Day et al., 2012, Kati et al., 2015). 
 A nature park is a piece of nature with a vegetation and or wildlife character and is suitable for people 
to rest and enjoy in the unity of the landscape beauty. Nature parks, national and international, are 
rare natural resource values and natural, protected areas with recreation and tourism areas.  Nature 
conservation is a protected area of importance for wildlife, flora, fauna, geological, and other special 
interest features, conserved, protected, and managed for conservation and sustainable use.  
 
Material and methods 
The study prepared a questionnaire form for data collection, which aimed to evaluate National parks in 
Europe. The data collection was conducted through an online questionnaire within selected National 
parks in Europe. The questionnaire composed of the following sections: 
The national parks contribute to the management and improvement of the ecological conditions of 
PAs. The resource-efficiency measure to implement actions aimed at combating or adapting to climate 
change.The improvement of the access and infrastructure of the area and promotion to increase the 
number of visitors linked to sustainable tourism promotion. 
It focused on the benefit of the European practices, knowledge, and experiences related to improving 
the protected areas and national parks.  
Out of 21 targeted national Parks, 17 responded. All of them from countries in Europe (Croatia, Czech, 
France, Greece, Hungary, Lithuania, Norway, Poland, Slovakia, Romania, Slovenia, Sweden, 
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Switzerland, United Kingdom, Ireland, Latvia, Italy). List of the targeted National park responded on 
Europe. 
Parcul Național Domogled-Valea Cernei, Abisko national park, Žemaitija National park, Hallingskarvet 
National Park, Landschaftspark Binntal, Wild Nephin Ballycroy National Park, The Krkonoše Mts. 
National Park, Triglav National Park, the Krkonoše Mts. NP, NP Muránska planina, Krka National Park, 
Tzoumerka, Acheloos Valley, Agrafa and MeteoraNational Park, Mercantour National Park, Park 
Narodowy Gór Stołowych, Hortobagy National Park, Loch Lomond & The Trossachs National Park, 
Curonian spit national park, Gauja National Park, Latvia, Parco Nazionale del Pollino, Gauja National 
Park, Northern Pindos National Park, Bükk National Park, Ķemeri National Park. Data from their 
establishment, nature, visitor’s frequency, ecological issues, incomes, and challenges were captured 
in the questionnaire.  
 
Results and Discussion 
The study prepared a questionnaire consisting of 31 questions and used an online questionnaire to 
help and ease to fill the information by the National parks. The questionnaire focused on management 
issues of the national parks in Europe and studied the practices of ecotourism and the tourism sector, 
which aimed to share knowledge and sustainable use. Data from selected national Parks in the 
European Union was collected data and analyzed.  
According to this survey, we observed that there was consistency in establishing national parks and 
other protected areas from 1909 to 2012. In every decade, about 8% of protected areas were 
established across the EU. Most of the protected areas were established by the government about 
83%, and about more 10%, also by other government bodies with a small margin owned by the Non-
Governmental Organizations (NGOs) and various states' public laws. The EU has shown that there is 
a high possibility to get information about national parks. This was shown to be mainly in social media, 
meaning that the media plays a paramount role in disseminating information about national parks to 
the population and possible tourists and nature enthusiasts. The primary means of information were 
social media pages, TV and radio, official tourism websites of national parks, and tourism 
development. The national parks and protected areas also play an essential role in the local 
communities' income generation and employment. Our results showed that about 68% agreed and 
32% strongly agreed. The survey showed that the national parks and protected areas Contribute to the 
management and improvement of the ecological conditions areas/regions with about 70% who agreed 
and about 30% (Figure 1) who strongly agreed. This confirms the arguments by (Doli et al, 2021, 
Bamwesigye et al, 2020) who emphasized nature's role and protected areas in terms of services and 
benefits to the environment such as soil, water/hydrological, air regulation and biodiversity and 
ecosystems support.  
 

 
Fig. 1: Contribution of national parks to management and improvement the areas/regions of the 

ecological condition. 
 
The results further illustrated that national parks were working on Environmental criteria, awareness 
and education, conservation and proper use of Biodiversity and natural resources, offering Eco tourism 
services, and managed Environmental issues, soil, water, air pollution and Solid waste management 
(Figures 2).  National parks are open for open for tourism and or Ecotourism with 52% strongly agreed 
and 44% who too agreed. The survey also obtained that regulation and rules to the improvement of 
the Ecological condition are followed often 100% agreed according to the survey (Figures 3). 
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Fig. 2: Kind of Environmental issues connected to Tourism in the Notational Parks 

 
Most national parks and protected areas are very well connected, utilizing transport both local, 
regional, and national and international. This is mainly by public roads, cars, or busses and or trains. 
The survey confirmed that the EU-protected areas are barrier-free in terms of accessibility.  
There are many recreational infrastructures, i.e., walking trails, bicycle paths, expositions seats, water 
taps, marked routes for hiking and skiing, Hotels, restaurants, huts, ski lifts, hiking paths. In most 
places, there are hotels and facilities following environmentally friendly policies. 

 
Fig. 3: If national parks are open for tourism and or Ecotourism 

 
According to the national laws, rules, regulations, and management plan of the area, most of the 
national parks are working on managing the natural resources according to conservation and 
sustainable use of the natural resources and working together with stakeholders and the local 
community.  
The results from resource-efficiency measures aimed at analyzing implementation, and actions aimed 
at fighting or adapting to climate change. The survey results demonstrated promoting sustainable 
active tourism, such as using renewable energy, water, soil management, and controlling and 
monitoring all the activities (Figure 4). Many national parks showed almost a constant number of 
visitors for the protected areas (PA) in the last ten year (Figure 4). It was observed that most protected 
areas do not charge entrance fees and depend on government support and donations to manage the 
nature and day-today activities. 
 

 
Fig. 4: Promotion of sustainable active tourism (renewable energy, water, and soil management, 

controlling and monitoring) 
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The improvement of the PA's access and infrastructure to increase the number of visitors without 
compromising nature. This is linked to the promotion of sustainable tourism. This is the scope to 
improve access and infrastructure and sustainable and protection of environment and biodiversity. 
About the idea of best practices and experiences on management the National Park in your Country: 
Management plan, strategy, experienced and knowledgea3ble staff. A well thought out and effective 
communication with all relevant stakeholders in national parks, good relations with municipalities, 
decision-makers, supporting production of local products and labor, and linking them to protected 
areas. Our study found out that many PAs in the European Union use best practices and management 
experiences (5). About 82% of the PAs surveyed said yes to the use of management plans and 
strategic planning. 
 

 
Fig. 5: Use of Management plan of the National parks 

 
Conclusion 
The questionnaire showed the area's ecological factors and encouraged investment in the area 
according to the term' ecotourism. On the other hand, it is vital to consider and respect the local 
community's identity and the concepts of the rural village's traditional lifestyle. 
According to the analyzed data, the current situation was summarized according to the European 
Union practices and experiments and the improvement of management and organization of PAs. Most 
of the variables were very positive with promising results in terms of PAs guidelines. We propose 
management plans focused on strengthening the Conservation and sustainable use of the biodiversity 
and unique ecosystems in the areas.  
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Souhrn 
Studie se zaměřila na identifikaci nejlepších postupů sdílení znalostí v Evropské unii (EU), 
experimentů k dosažení dobrého řízení, které může snížit přímé tlaky na jedinečné ekosystémy a 
zvýšený přístup k chráněným oblastem (PA), aniž by bylo ohroženo úsilí o ochranu a udržitelnost při 
ochraně krajiny. Vybrané PA byly studovány pomocí dotazníkového šetření, které zachytávalo 
socioekonomické, přírodní a turistické podmínky ve vybraných 17 zemích EU. Většina výsledků 
ukázala, že správa národních parků v EU přispívá ke zlepšování ekologických podmínek PA a 
realizuje opatření zaměřená na boj proti změně klimatu nebo přizpůsobení se této změně. Mnoho PA 
má také velmi dobrý přístup a infrastrukturu oblastí a podporuje přístupnost a zvyšování počtu 
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návštěvníků souvisejících s podporou udržitelného cestovního ruchu. Nakonec na základě 
analyzovaných údajů navrhujeme opatření ke zlepšení prostředí a cestovního ruchu PA. 
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Abstract 
In recent years, people have been looking for an escape from an over-engineering world into nature. 
They are looking for more quality environment, relaxation, connection with nature, environment without 
technology and mechanization, original possibilities of enjoyment and entertainment. Such aspects are 
provided by the landscape through its recreational potential. The extent and importance of recreation 
has increased worldwide in recent decades, and it can be assumed that there will continue to be great 
interest in this activity.  
The paper is focused on the evaluation of the recreational potential of the Tokaj micro-region, which is 
geographically located in the Bodrog River basin in the Slovak-Hungarian border area, and has 
excellent preconditions for the development of recreation and tourism. The aim of this article is to 
evaluate the recreational potential of the micro-region, through natural conditions, potential of the 
environment, social and technical recreational activities, using SWOT analysis. The results point to the 
great recreational potential of this area. 
 
Key words: Bodrog River basin, wine region, landscape, Lower Zemplín  
 
Introduction 
At present, people are more concentrated in urban areas and return to nature consciously, usually like 
visitors through recreation. Each environment has a certain recreational potential associated with the 
appreciation of natural beauty, historical cities, different societies, interesting local traditions, and 
archaeological remains (Kaya & Aytekin 2009) that allows people to escape the routine. Recreational 
and tourist potential is defined by set of fundamental properties of the recreational landscape, 
vegetation, water, climate, and everything created by man who lived in these parts for centuries. Using 
the capabilities of modern economy and modern technical equipment this potential is already as a 
recreational resource and a physical basis for recreational activity (Galev 2010). 
The development of recreation into the current mass form is related to the increase in wealth and 
sufficient free time of a large population. Demand evoked supply in the form of tourism, which is now a 
regular economic sector with all the attributes. Tourist activities are a positive investment in the 
socioeconomic development of a city or region and its residents (Cetin 2015).  
Tourism, as a very dynamic system, responds sensitively to a wide range of diverse factors of the 
social, economic or geopolitical environment. Although tourism has progressed since the turn of the 
millennium, during the coronavirus pandemic, tourism has become one of the sectors that has suffered 
the most. Despite the current unfavorable situation, travel trends are very favorable for Slovakia and 
provide space for further use of our country's potential as a holiday destination, especially in the form 
of sustainable tourism and ecotourism (SACR 2013). 
The aim of this paper is to analyze and evaluate the preconditions for recreational potential in the 
Tokaj micro-region, in which, in addition to wine production, tourism also has potential. 
 
Material and methods 
The Tokaj micro-region in Slovakia is located in the region of Dolný Zemplín between the 
municipalities of Trebišov and Kráľovský Chlmec. Administratively it belongs to the district of Trebišov. 
Geographically, the studied area is bordered on the southwest by the state border with the Hungary, 
on the southeast by the river Bodrog, the northeastern border is formed by the ridge of Zemplín Hills 
and the northwestern border is formed by the parts of the cadastral borders of Čerhov and Veľká Tŕňa. 
The micro-region includes seven core cadastral territories of the Tokaj Wine Region, including the 
settlements of Bara, Čerhov, Černochov, Malá Tŕňa, Slovenské Nové Mesto, Veľká Tŕňa and Viničky 
(Act No. 313/2009) and three buffer settlements (Borša, Ladmovce and Zemplín). The area is a 
historical and territorial part of a large Tokaj Wine Region, most of which is spread over the territory of 
Hungary, only a smaller part belongs to Slovakia (less than 20%).  
In the micro-region, there are several protected areas, which are very important not only from a 
regional point of view. The Latorica Protected Landscape Area covers 8 of the 10 settlements in the 
micro-region and covers the areas along the Bodrog River and its dead branches, the entire cadastral 
territory of Ladmovce and parts of the settlements of Černochov, Bara, Malá Tŕňa and Slovenské Nové 
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Mesto. The other significant protected areas in the micro-region are the part of the Latorica protected 
landscape area (SNP SR 2006) and include the Kašvár National Nature Reserve, the Ladmovské 
limestones Special Areas of Conservation (Natura 2000) and the area of European importance - the 
forest at Borša (Natura 2000). In the immediate vicinity of the micro-region, in the cadastral areas of 
neighbouring municipalities, the other important nature reserves as Tarbuck and National Wildlife 
Tajba, a dead branche of Bodrog River are found. 
To evaluate the current state of recreational potential of the Tokaj micro-region, the SWOT analysis 
was performed. Its task is not only to analyze the current state of a landscape, but especially the future 
situation, determine the direction of development and find the tools to achieve the set aim. The tool 
provides meaningful context for analysis of natural, social and anthropogenic activities regarding the 
recreation, presenting the potential benefits of landscape (Collins-Kreiner & Wall 2007).  
 
Results and discussion  
The result of the study was to monitor and evaluate the preconditions of recreational potential in the 
Tokaj micro-region using a SWOT analysis with the aim of developing tourism and recreation.  
The study of Tokaj micro-region, belonging to the region of Lower Zemplín, has shown the following 
preconditions that can form its recreational potential, increase interest in the territory and support the 
development of tourism in the region. 
In studied area, many local natural values have the inherent potential for recreation as mineral springs, 
Bodrog River and its dead branches or protected areas (Mitríková & Nadzon 2013). The healing 
mineral springs located between the cadastres of Čerhov and Veľká Třňa, may be of interest. Water-
based tourism on the Bodrog River, by means of cruising the river along its entire length through the 
Slovak and Hungarian Tokaj villages, is among the unforgettable facultative excursions in the Tokaj 
wine region. Dead branch of the river Bodrog forms the pond called the Horseshoe, a popular place for 
fishing or boating (ATWR 2015). Because the river and its dead branches are sites of recreational use 
by residents, water pollution (Junakova & Balintova 2013) and sedimentation (UNESCO & IRTCES 
2011; Junakova & Balintova 2012) should be considered to be the most serious issues for the Bodrog 
River. To perceive the beauty of nature in the micro-regions’ protected natural zones and reservations 
is possible through walking, hiking, cycling and birdwatching (Junakova et al. 2020). 
Anthropogenic recreational activities also increase the recreational potential of the area such as 
historical and cultural objects that are located almost in every village (e.g. County House in Zemplín, 
Renaissance era Rákoczi’s manor house and the historic wine cellars in Malá Tŕňa and Viničky). A 
system of historic tuff cellars of local winegrowers which have been declared as monument zone is an 
interesting historic architectural element located in Veľká Tŕňa, Malá Tŕňa and Viničky. Landmark of 
the Tokaj wine region is a 12 meter high Observation tower in the vineyards, between Malá Tŕňa and 
Černochov.  
The social preconditions for the development of tourism include cultural events such as wine tourism, 
associated with wine tasting, demonstrations of traditional production but also modern technologies in 
wine production, vintage festivities, etc. 
The evaluation of recreational potential for the Tokaj micro-region based on the SWOT analysis using 
natural, anthropogenic and social preconditions for the development of tourism and recreation (Tab. 1) 
was the result of the study. 
The evaluation shows that the area has a high natural potential, which gives space to the recreational 
landscape. In addition, anthropogenic and social recreational activities strengthen the strengths of the 
region and create space for the successful development of the rural tourism. However, despite suitable 
natural conditions, local peculiarities and transport accessibility, the current possibilities of the area for 
recreation and tourism are insufficient. The cooperation of business entities with the municipal self-
governance and the third sector is a necessity. The joint presentation of the region, the interconnection 
of services, the high quality of provided services and Slovak hospitality are a guarantee of a satisfied 
tourist and thus the support and development of the recreational potential of the area. 
 
Conclusion 
This paper summarizes the results of the study aimed at monitoring the preconditions of recreational 
potential in the Tokaj micro-region and their subsequent evaluation using a SWOT analysis to support 
the development of tourism and recreation in this area. The results of the SWOT analysis have shown 
a high natural potential of the micro-region supported with anthropogenic and social activities. 
However, the high recreational potential is currently not being used and, in principle, the current 
conditions of the area for recreation and tourism are insufficient. 
It can be concluded that the SWOT analysis of this recreational landscape, combined with the 
aesthetic analysis, demonstrated the necessity to revitalize the Tokaj micro-region in order to create a 
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competitive and vital space for quality of life, work and leisure, especially for the incoming urban 
population.  
 
Tab. 1: SWOT analysis of the recreational potential of the Tokaj micro-region 

SWOT Positive factors Negative factors 
Strengths Weaknesses 

Internal 
factors 

 Convenient location with 
respect to neighboring states  
 Attractive natural landscape 
 Natura 2000 sites  
 Favorable state of the 
environment  
 Presence of the Bodrog River  
 Sources of thermal and 
mineralized water  
 Existence of the Zemplín 
waterway  
 Existence of cycle paths  
 Historical and cultural objects  
 Wine cellars  
 Regular cultural events  
 Unique vintage atmosphere  
 Existence of the Tokaj Wine 
Route 
 Viticulture and fruit growing 
 Hospitality of local people 

 Insufficient promotion of the region  
 Insufficient infrastructure for 
tourism  
 Dilapidated objects of historical 
monuments  
 Unsettled land and vineyards 
 Unused, unmaintained and 
neglected vineyards 
 Insufficient cooperation of local 
residents in the offer of accommodation 
 Weak population awareness and 
pride 
 Insufficient cooperation with the 
Hungarian part of the Tokaj wine region 

External 
factors  

Opportunities Threats 
 Creating space for recreational 
and sports activities 
 Use of vineyards for tourism 
 Agrotourism 
 BIO farms  
 Utilization of the potential of 
thermal and mineral springs 
 Exploiting the potential for 
water tourism on the Bodrog River 
 Enhancement and protection of 
monuments 
 Expansion of accommodation 
capacity 
 Cooperation with the Republic 
of Hungary 
 Financing of tourism from EU 
funds 

 Demotivating business 
environment  
 Investors are not interested in the 
territory  
 Strong competition from the 
Republic of Hungary 
 Lack of consensus between 
landowners and investors  
 Departure of the young generation 
due to lack of job opportunities 
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Souhrn 
V posledních letech lidé ve volném čase vyhledávají možnosti úniku z přetechnizovaného městského 
prostředí do světa přírody, kde se vracejí vědomě, obvykle jako návštěvníci prostřednictvím rekreace. 
Přestože cestovní ruch od přelomu tisíciletí progresivně postupoval, během pandemie koronavirus se 
stal jedním z odvětví, které utrpěly nejvíce. Navzdory současné nepříznivé situaci jsou cestovatelské 
trendy pro Slovensko velmi příznivé a poskytují prostor pro další využití potenciálu naší země jako 
cílové dovolenkové destinace především v podobě udržitelného cestovního ruchu, venkovského 
turismu a ekoturistiky. 
Příspěvek shrnuje výsledky studie zaměřené na zmonitorovanie předpokladů rekreačního potenciálu v 
mikroregionu Tokaj a jejich následné vyhodnocení pomocí SWOT analýzy s cílem podpory rozvoje 
cestovního ruchu a rekreace v této oblasti. Vysoký potenciál území je nevyužitý a současné podmínky 
oblasti pro rekreaci a cestovní ruch jsou v zásadě nedostatečné. Lze tedy konstatovat, že SWOT 
analýza této rekreační země v kombinaci s estetickou analýzou ukázala potřebu její revitalizace tak, 
aby se vytvořil konkurenční a životně důležitý prostor pro kvalitu života, práci a volný čas, zejména pro 
lidi přicházejících z městských oblastí. 
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Abstract  
The increased risk of wind erosion affects especially agriculturally intensively used areas, where it 
affects increasing the occurrence and higher temperatures due to climate change. The current and 
future view of permanent vegetation elements providing protection against wind erosion in the region is 
closely related to climate change. Permanent vegetation elements create effective protection against 
wind erosion, especially in the period of the soil non-protected by the vegetation of cultivated crops. 
One of the most effective tools to support the design and implementation of permanent vegetation 
elements is the process of land consolidation. The submitted contribution deals with the evaluation of 
the wind erosion risk within the process of land consolidation in the cadastral area of Moravský Žižkov. 
In the area of interest, there was evaluated the current state of the wind erosion risk and the 
subsequent design of new permanent vegetation elements was demonstrated. The main positives of 
the possible implementation of proposed permanent vegetation barriers are mainly the anti-erosion 
effect, green infrastructure support and air quality improvement. The overall proposal of new measures 
will have a significant impact on the development of recreational and tourist utilization of the area. 
 
Key words: climate change, windbreak, erosion control measures, green infrastructure; landscape 
 
Introduction  
Wind erosion is mainly influenced by meteorological and soil conditions, which are further amplified or 
attenuated by other factors and direct human intervention. These are, in particular, the roughness of 
the soil surface, the soil crust, the vegetation cover of the soil, the manner and timing of the cultivation 
of the soil and the length of the unprotected land. In principle, wind erosion can occur all year round, 
but it is most damaging in the spring that follows a dry, snow-poor winter when strong winds strip dry 
topsoil from bare or poor plant-covered fields. The occurrence of wind erosion also increases in 
autumn, when the soil surface is again no longer protected by vegetation. Thus, the occurrence of 
erosion is predominantly recorded where the soil is without vegetation, or where the plant cover is 
weakly developer (Pasák et al. 1984, Doležal et al. 2017, Janeček et al. 2012, Podhrázská et al. 
2008). 
In intensively managed agricultural land, the surface covered by protective vegetation is gradually 
reduced, creating conditions for the occurrence of accelerated erosion (Holý, 1994, Basaran et al. 
2017). 
The windbreak (including protective wood belts (PWB)) 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 (Abel et al. 1997, Venézia, 2001, Vigiak et al. 2003, Brandle et al. 2004, Řeháček et al. 2017).  
Land consolidation is one of the tools for implementing measures against wind erosion. It is a tool to 
improve the state of the environment, protect and replant the soil quality, improve the water regime of 
the landscape, enhance the ecological stability of the landscape and make land accessible in the area 
under consideration. The various measures are interlinked and complementary within the plan of 
common facilities and enable spatial and functional optimisation of land use and land cover (Pochop et 
al. 2016, Doležal et al. 2016). 
 
Materials and methods 
Model locality Moravský Žižkov 
The cadastral area of Moravský Žižkov (48°49′58.34″ N, 16°55′53.01″ E) is located in the district of 
Břeclav. This is a largely flat area. In the area of interest, erosion events caused by wind erosion have 
long been recorded, which was one of the main reasons for the start of the Land consolidation 
process. The current methodological guidance of Doležal et al., 2017, Janeček et al., 2012, 
Podhrázská et al. 2008, has been used for the design of measures against wind erosion, 17 erosion 
assessment areas (hereinafter EAA) were created to assess the potential threat to the territory. The 
existence of wind barriers (e.g. protective forest belts, windbreaks, alleys, bank covers, etc.) was 
decisive in determining the EAA boundary. A representative category (representing the predominant 
category of threat) of wind erosion has been identified for the established EAA. To determine the 
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potential threat from wind erosion, a map of the potential threat of the territory from wind erosion was 
used based on soil-climatic factors (Podhrázská et al. 2016, Doležal et al. 2017). The endangerment 
category is crucial for determining the tolerated length of a plot, see Tab. 1. Data from the Czech 
Hydrometeorological Institute was used to determine the tolerated length of the land given by the 
prevailing wind direction. Two prevailing wind directions were detected in the area of interest: north-
west and south-east. 
 
Tab. 1: Tolerated land lengths (threat to land by wind erosion due to existence of wind barrier) 

Risk category Tolerated length of land [m] 

1 – 4 < 850 

5 < 600 

6 < 350 

 
Determination of protective effect of wind barriers 
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 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 the evaluation of windbreaks with optimal spatial and species 
distribution, with an average height of 15 m. This approach thus did not make use of the obtained 
windbreak parameters (optical porosity and windbreak height). 
 
Tab. 2: Establishment of protective zones according to the methodology of Podhrázská et al. (2008) 

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

Windbreak (including PWB) 300 100 

Other linear vegetation elements (OLVE)   150 50 
 
Results and Discussion  
In the territory of interest, 17 EAA were analysed in total. Before the draft measure, the tolerated 
length was exceeded for five EAA (Tab. 3). These were the five most extended plots of the EAA in the 
area, ranging from 77.4 ha to 996.64 ha. The largest EAA was therefore 996.94 ha. The maximum 
length in the direction of the prevailing wind was 3,918 metres at this property. 
 
Tab. 3: Endangered EEA table before draft with proposed measures 

EAA Area 
[ha] 

Maximum 
length of land 

[m] 

Tolerated 
length of land 

[m] 

Risk 
category 

Exceeded 
Tolerated length 
of land [yes / no] 

 
Measures 

EAA1 996.94 3918 850 4 Yes Windbreak, AGT 
EAA2 225.62 2480 600 5 Yes Windbreak, AGT 
EAA3 198.90 2417 850 4 Yes Windbreak, AGT 
EAA4 113.61 1520 600 5 Yes Windbreak, AGT 
EAA5 77.40 1050 850 4 Yes Windbreak, AGT 
 
Organisational (ORG), agrotechnical (AGT) and technical measures (protection wood belts and Other 
linear vegetation elements) have been proposed in the interest area to reduce the negative impact of 
wind erosion. Eight new windbreaks with a total length of 11,570 m have been proposed in the area 
under consideration (see Fig. 1). Land of 7.52 ha has been earmarked for windbreaks. The proposed 
windbreaks are designed to be semi-permeable with a maximum width of 6,5 m. In addition to the 
proposed windbreaks, the designed bio-corridors and some interactive elements along the field paths 
will also contribute to protecting the soil from wind erosion. Other proposals against the effects of wind 
erosion were agro-technical and organisational measures. In the area of 391.02 ha, agro-technical 
measures of the following types proposed were: remaining the post-harvest residues, green fertilizing, 
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periodical application of manure, mulching, shortening of the inter-crop period. Organisational 
measures such as the anti-erosion rotation of crops were proposed on an area of 10,16 ha.  

 
Fig. 1: Proposal of technical measures against wind erosion with threat category indicated 

 
Conclusion 
Wind erosion is addressed in the plan of common facilities by proposing organisational, agrotechnical 
and technical measures (windbreaks). In addition to the proposed windbreaks, the proposed bio-
corridors and some interactive elements along the field roads will contribute to protecting the soil from 
wind erosion, and will also optically divide the plots of arable land. 
Eight new windbreaks with a total length of 11,570 m have been proposed in the solution. Besides, 
agro-technical measures have been proposed for 391.02 ha and organisational measures for 10.16 
ha. The area also contains one existing windbreak and one windbreak that is part of a proposed local 
bio corridor. All the newly designed facilities are designed to protect the soil, prevent negative effects 
of wind erosion and, last but not least, contribute to increasing the recreational potential of rural space. 
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Souhrn 
Návrh plánu společných zařízení v k.ú. Moravský Žižkov představuje soubor opatření, která mají 
vytvořit podmínky pro splnění cílů pozemkových úprav. Jedná se o komplexní řešení venkovského 
prostoru, jehož základní myšlenkou je ochrana a zabezpečení obnovitelných zdrojů (půdy, vody), 
rostlinných a živočišných druhů a jejich společenství a nové využití celé krajiny. Jednotlivá opatření se 
v rámci plánu vzájemně prolínají a doplňují a jejich součástí je i prostorová a funkční optimalizace 
druhů pozemků. 
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. Podél navržených 
větrolamů, které jsou vedeny podél polních cest, lze vést turistické a cykloturistické trasy. Návrh 
základního funkčního využití území byl vypracován v úzké spolupráci se Státním pozemkovým 
úřadem, se sborem zástupců a s vlastníky pozemků na základě připomínek správních úřadů i 
dotčených organizací.  
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Abstract 
Banks of reservoirs are not liable to erosion to the same extent. A basic prerequisite is concurrence of 
three factors – the bank has to be formed from erodible material (loess, soil, etc.), it needs to have a 
slope over 5–7°, and has to be affected by waves. [3,1]  The waves can be caused by e.g. vessels, but 
in Czech reservoirs the biggest problems are caused by the wind – its start-up distance on the water 
surface is 100 m and longer, sometimes even many times longer. Bank erosion will occur when these 
three prerequisites occur at the same time. Other factors affecting the development of erosion are e.g. 
climatic factors – wind, freeze-thaw weathering, rain, etc. [4,1] 
The presented paper deals with the origination of bank erosion that is caused by the wind. 
 
Key words: Bank stabilization, erosion, dam, water 
 
Introduction  
The paper indicates a mathematical solution for this issue – it provides the mathematical expression 
for the extent of bank erosion risk. When banks are examined in detail, it appears that erosion is more 
probable in some location than in others. Such a declaration is made based on personal subjective 
experience gained through studying the issue. However, we hardly ever continue to establish the 
probability. Therefore, we aim to expand the purely individual estimates and substantiate it with exact 
mathematical expression. For this purpose, we will use mathematical probability, more specifically 
conditional probability (Jedlička, Šlezingr, 2010, Korytárová et al, 2007).  
 
Materials and methods 
We are mainly interested whether bank damage will occur with a certain slope and certain degree of 
erodability – a combination of two independent properties.  
The basic version published here is based on the assumption that we explore the existence of two 
factors: “bank slope” and “erodability”. Tables 1 and 2 show these important properties and their 
chosen signs. The lowest index at letters A and B denotes the most favourable condition; with the 
increasing value of the index, the potential risk of erosion development increases. The column of 
relative abundance in the tables shows what proportion of this condition was recorded in the case of 
the example reservoir in Brno (Valouchová, 2004,  Pelikán et al, 2011). 
 
Tab. 1:  Bank slope 
sign  characteristic  relative abundance (1 = 100%) 
A1  0    -    5°   0.21 
A2  6    -    15°   0.31 
A3  16  -    25°   0.19 
A4  26  -    35°   0.13 
A5  36  -    55°   0.11 
A6  56  -    90°   0.05 
 

Tab. 2:  Erodability 
sign  characteristic   relative abundance (1 = 100%) 
B1  hardly erodable   0.37 
B2  medium erodable   0.02 
B3  easily erodable   0.40 
B4  very easily erodible   0.21 
 
From the practical point of view, we are looking for the probability that the worst possible combination 
will occur, when it is vital to install reinforcement of the bank even before water is let into the reservoir 
and the reservoir is put in operation fully. 
Thus the basic (and in the overall detailed calculation “simplified”) version is the situation when the 
existence of two options only is admitted: either the bank status is S1, when the  worst conditions for 
bank stability are given, i.e. there is a concurrence of the least favourable factors (A6, B4) at the 
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specific place, or the status is S2, which involves all the other versions, i.e. for example A4 , B2, etc. – 
23 in total. 
Bank status:  S1………the least favourable conditions 
  S2………the others 
                       S1 = A6     ∩   B4       (1) 
  P1 = P(S1)        (2) 
 
and it is valid taht:  
             p1 + p2 = 1       (3) 
i.e.          p2 =P(S2) = 1 – p1                         (4) 
These probabilities are estimated using the stated relative abundance values (Tab. 1,2) 
  p1 = P(A6) . P(B4)      (5) 
i.e.  p1 = 0.05 . 0.21 = 0.0105 
  p2 = 1 – 0.0105 = 0.9895 
Now we include the condition that bank damage will occur at the given status: 
  K……… bank damage occurs 
  P(K)……probability that failure occurs 
 
The probability that S1 will occur under condition that bank damage occurs will be marked by q1 and 
the probability of S2 under condition K will be marked by q2. Values q1  and  q2  are chosen based on 
experience and expert estimate after examination of the reservoir bank zone – e.g. q1 = 0.99 and q2 = 
0.01.  
 
The interpretation of these values is that if the bank damage occurs, we can state with 99% probability 
that in the specific place of the bank there are both the greatest slope and very easily erodible ground 
at the same time. 
   q1 = P(S1/K)      (6) 
and it is valid that: q1 + q2 = 1      (7) 
i.e.   q2 = P(S2/K)      (8) 
 
We are mainly interested in probability P1 that the failure will occur in the place where there is S1, or 
probability P2 of the failure at S2.  
  P1 = P(K/S1)       (9) 
  P2 = P(K/S2)       (10) 
The conditional probability of K under condition that Si (P(Si) > 0) occurs is defined as: 
  PSi (K) = P(K/Si) = P(K ∩ Si)  /  P(Si)    (11) 
  Pk (Si) = P(Si/K) = P(K ∩ Si)  /  P(K)    (12) 
 
Using the above stated definitions we express P1 and P2 and use specific values – in our case values 
for Brno Reservoir (Tab. 1 and 2). 
P1 = P(K/Si) = P(K ∩ S1)  /  P(S1)  =  P(S1 / K) . P(K)  /  P(S1)   (13) 
 
After substitution: 
  P1 = q1 /p1 . P(K) = 0.99 /  0.0105 . P(K)    (14) 
  P1 = 94.2857 . P(K) 
  P2 = q2 / p2 . P(K) = 0.01 / 0.9895 . P(K)    (15) 
  P2 = 0.010106 . P(K)   
We do not know P(K) but we establish it from the condition that P1 has a value lower than or equal to 
one, i.e.: 
94.2857 . P(K) ≤ 1    =>   P(K) ≤ 0.010606      (16) 
 
Results and Conclusion 
The above described procedure of using conditional probability for the determination of the erosion 
damage to banks was applied in detail to Brno Reservoir (Korytárová et al, 2007) together with the 
method for the establishment of the erosion terminant (Valouchová, 2004, Jedlička, Šlezingr, 2010), 
which determines the point in the cross profile of the bank where the erosion progress will 
spontaneously stop. 
The procedure for the establishment of the probability of bank damage under the predefined status is 
presented here (for reasons of space) in a simplified version basically describing two possible 
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situations (concurrence of the least favourable factors - A6, B4) at the given place, or status S2, which 
includes all the other versions). 
Finally, we would like to present the results of the calculations for Brno Reservoir. The reservoir is 
located in the Czech Republic near Brno, city in South Moravia. The area of the reservoir is about 270 
ha and the volume is 21 mil. m3. (Valouchová, 2004, Pelikán et al, 2011)  Due to the vicinity of the city, 
the reservoir is heavily used for recreation purposes; it is visited by up to 50,000 persons a day. This is 
another reason for the importance of its banks stability. 
Substituting the value of P(K), chosen from the given interval (0 ; 0.010606) in calculations (14) and 
(15), we gain values of P1 and P2 . It means if we choose P(K) equal to e.g. 0.002, then 
P1 = 0.1886      and      P2 = 0.00002021 
In this case, the probability that failure will occur under condition S1 is nearly 19%. 
We can also express how many times more probable the bank damage in an area defined by S1 is 
compared to an area defined by S2. 
  P1  /  P2  =  9332 
In our case, the probability of bank damage occurrence in a bank defined by S1 is 9332 higher than in 
the case of S2. (Valouchová, 2004) 
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Souhrn 
Článek se zabývá problematikou vzniku a rozvoje břehové abraze. Abrazní poškození břehů – eolické 
– vzniká pouze za splnění konkrétních podmínek – sklon břehu nad 6 stupňů, je tvořen rozmyvatelným 
materiálem a rozběh větru po hladině by měl být alespoň 100 m. Prezentovaný výpočet i metoda byly 
použity na příkladu nádrže Brno.  
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Abstract  
The climate and environmental crisis of our time is a major challenge for us. We are looking for 
solutions to reduce its impact and help increase biodiversity. We are experiencing the climate crisis 
especially in an environment of urbanised landscapes where vegetation is absent. Part of the 
vegetation are grassy areas, which are associated with the daily recreation of the inhabitants. These 
may be malfunctioning with inappropriate species composition, inappropriate mowing, use of chemical 
spraying, etc. We can observe this mainly in the residential ensembles area. 
Residents are increasingly looking for a natural environment with diverse and dynamically changing 
vegetation in their vicinity. Therefore, in this article we focused on solving nature-friendly adaptations 
by changing grassy areas into flower meadows. The most important is the species composition, which 
promotes biodiversity and provides food and shelter for pollinators and other useful insects. We 
evaluate used meadow mix on a specific location in terms of suitability for recreation, aesthetics, 
biodiversity. The purpose of the article was to evaluate whether the given mix of meadows is suitable 
for the desired functions of flower meadows.   
 
Key words: flower meadows, biodiversity, recreation 
 
Introduction  
Greenery in the city space plays biological, recreational and aesthetic functions. It is a habitat for 
animal life, increases biodiversity, improves air quality and reduces the effects of climate change 
(Jaszczak, Kristianova at al., 2020) One increasingly popular diversification of urban grassland is the 
introduction of “urban meadows” – more biodiverse sown grasses and forbs, subject to limited 
seasonal cutting, and producing more structurally complex and florally diverse habitats (European 
Commission Research and Innovation Policy, 2016). It´s necessary to rely on near-natural concepts in 
design and maintenance, to create a wide range of flower diversity and to use even small green 
patches. Urban parks are key habitats for pollinators in anthropogenic dominated, urban environments 
(Daniels, Jedamski, at al., 2020).  
Habitat creation and restoration have been used to counteract the resulting loss of biodiversity (Gilbert 
and Anderson, 1998) The dynamics of natural and semi-natural herbaceous vegetation are used as a 
model to manage similar purpose-sown vegetation in anthropized areas, in order to mitigate human 
impact on the environment (Fabos, Ryan, 2006).  
Another fact is progressing impoverishment of bumblebee numbers It is a crucial matter in the context 
of active protection of these insects and their habitats, including in urban spaces (Sikora, Michołap, 
Sikora, 2020). However, not all green areas in the city affect pollinators equally (Dylewski, Maćkowiak, 
2019) urban development can be designed to promote of bees (Hostetler, McIntyre, 2001). 
Among other things, contact with nature can help to reduce stress, enhance stress resilience, promote 
mental and physical health (Ulrich, Simons, at al., 1991, van den Berg, Maas, at al., 2010).  
 
Materials and methods 
Creating the new methods, we were inspired by several authors and we used the methodology from 
Jurko (1990) and Moravec (1994). We also draw out the knowledge of modern foreign authors such as 
Hoyle and Dunnette (2017, 2018).  
The existing approaches was supplemented   with other properties of herbs, which we followed during 
the research. All monitored properties of herbs and flower meadow  vegetation were used in the 
evaluation of flower meadow  plot from different perspectives. - for implementation of  various 
functions. In this article,  evaluating the flower meadow vegetation in terms of biodiversity and 
recreation function. The new methodology was verified in a model area in the city center of Levice 
(Slovakia). We focus only on some properties for selected functions. 
The three steps of Methodology:  
1. Analysis of visual properties of herbs and Analysis of other properties of herbs (texture, color of 
flowers, scent, honey-bearing, allergenicity, etc.) Analysed the fiveteen  properties for each herb used 
on the monitored area. These properties were used to evaluate the visual properties of herbs.     
2. Evaluation of visual properties of the flower meadow vegetation and Evaluation of other properties 
of the flower meadow vegetation (texture, color, shape, etc.). The evaluation is based on the  other 
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properties of herbs, it´s expressed in percentages or verbally. It represents the quality of the flower 
meadow vegetation based on the given properties The rating is expressed in points. 
3. Functionality evaluation of the flower meadow vegetation  in terms of recreational function, aesthetic 
function, honey-bearing function and biodiversity. The functionality of the flower meadow vegetation for 
selected purposes function are determined by creating and combining the properties from step 2 - the 
visual  evaluation and other characteristics of the flower meadow vegetation  and criteria for evaluating 
the suitability, which classify the monitored flower meadow plot into one of the three categoris 
(expressed of a point scale ): 

 flower meadow vegetation suitable (21 to 14 pts), less suitable (13 to 4 pts) and unsuitable 
(3 to -1 pts) for the aesthetic function, 

 flower meadow vegetation suitable (15 to 11 pts), less suitable (10 to 2 pts) and unsuitable 
(1 to -3 pts) for the recreational function, 

 flower meadow vegetation suitable (9 to 6 b), less suitable (5 to 2 b) and unsuitable (1 to -2 
b) for the honey-bearing function. 

 
Results 
Based on the properties of herbs and their percentage in the flower mixture, we evaluated the flower 
mixture for the needs of fulfilling recreational, aesthetic and honey-bearing function. The flower mixture 
was used in the center of Levice in the autumn of 2020 from Euro Grass, which is suitable for urban 
environments and  tolerates well different climatic and soil conditions. Fig. 1. Species composition of 
grasses, which represent 90% of the two components in the seed and Fig. 2. Species composition of 
flowers, which represents 10% of the two components in the seed show the species composition of the 
grasses and flowers in the mixture.  

 
Fig. 1: Species composition of flowers, which represents 10% of the two components in the seed 

 

 
Fig. 2: Species composition of grasses, which represent 90% of the two components in the seed 

 
The Graph (Figure 3 - Evaluation of visual and other properties of the flower meadow vegetation) 
shows properties of herbs that enter into the evaluation of the flower meadow vegetation for the needs 
of recreational, aesthetic and honey-bearing function. The graph shows, that for the fulfillment of the 
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honey-bearing function, there are 100% honey-bearing herbs in the mixture and the given range of 
herbs is suitable in terms of the honey-bearing function (6 pts). The based on properties, the 
mixture is attractive for pollinators and other useful insects. The graph also shows, that based on the 
point evaluation according to the created criteria, we evaluated the growth from a recreational point of 
view as less suitable (9 pts). We assessed the color, height, smell, honey-bering, allergenicity and 
flowering time of herbs. 
The flower mixture is colorful in species, gradually blooms from May and until the end of October, 
helps to increase local biodiversity, but the allergenicity values of grasses are higher. The content of 
grass is essential, because it helps to engage the vegetation, carry out a ground cover function and 
create a shelter for insects. From the point of view of the transmission of pollen diaspores over a 
longer distance, this fact is irrelevant and allergenic particles don´t enter the environment in such a 
way as to cause significant allergic reactions. Regarding the aesthetic properties of the herb, we can 
say that the flower mixture is also suitable for use in urban space environments. Texture, color, smell, 
height and flowering time are suitable for performing the aesthetic function (16 pts).  
 

      
 

Fig. 3: Evaluation of visual and other properties of the flower meadow vegetation 
 

However, in practice we would achieve these results only with 100% germination of all seeds and ideal 
conditions without the influence of external factors. In the following years, we want to monitor the 
development of the flower meadow in the center of Levice and compare several annual stands in 
terms of species composition, its properties and results obtained with the following results in this 
article. 
 
Discussion  
Flower meadows and used mixtures are assessed from different perspectives and point to the 
positives and negatives of their urban space application. E.g., in the UK people are increasingly 
accepting of a messier urban aesthetic what is related to heightened public awareness of the value of 
urban meadows to pollinators (Hoyle, Jorgensen, at al., 2017). 
David Jarvis (2014) lists specific herbs that, due to their properties, are suitable for use in various 
habitat circuits and have a wide range of uses. This includes herbs such as Achillea millefolium, 
Centaurea scabiosa, Festuca rubra, Poa pratensis, Silene diocia etc., which are also included in the 
mixture we use. Other authors point to the often missing representation of once common wild  species 
flowers, which is difficult to apply at present. Mixtures often include agricultural, especially fodder 
varieties of native species, as they can be purchased even cheaper than the actual native seeds. 
These include the high varieties of red clover Trifolium pratense and the lotus clover Lotus 
corniculatus, which which belong to legumes (Botanical society of Britain & Ireland).  
 
Conclusion  
Flower meadows in the urban space are assessed as a positive factor that can lift the site not only 
from an aesthetic and recreational point of view, but mainly contributes to increasing biodiversity and 
provides food and shelter for pollinators and useful insects. The flower meadow have been evaluated 
on the basis of the herbs used. In the coming years, we will monitor the development of flower 
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meadow in terms of sustainability of species composition and influences (care of vegetation, climatic 
factors, etc.), that may endager the quality and existence of flower meadows in urban environments.  
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Souhrn 
Po přidělení bodů jednotlivým vlastnostem bylin jsme směs od firmy Euro Gras vyhodnotili jako 
vhodnou z hlediska medonosné funkce (6 bod.), Méně vhodnou hlediska rekreační funkce (9 bod.) a 
vhodnou z hlediska estetické funkce (16 bod.). V následujících letech budeme sledovat vývoj 
květinové louky z hlediska udržitelnosti druhového složení a působ. nežádoucích vlivů. 
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Abstract  
Forest ecosystems provide numerous services and benefits to both humans and biodiversity. Similarly, 
urban forests and park services play a vital role by providing urban dwellers with recreational and 
leisure space, mental health relief, and meditation. In the wake of the COVID-19 epidemic, due to 
lockdown rules, many people in the urban areas could benefit from the forest and park recreational 
services to relieve psychological stress. The study examined existing literature simultaneously; 
however, very few studies have studied the relationships between forest services' role on COVID-19 
stress relief. Furthermore, the study assessed Holedná Forest and Game Reserve's case on the 
visitors' frequency during the COVID-19 period. As suggested in other studies, the investigators 
observed an increasing number of family visits, joggers, hikers, and couples. We recommend further 
research to focus on scientific analysis of the relationship between forest ecosystem services and 
COVID-19 stress. 
 
Key words: Urban forests, mental health, physical, stress resilience 
 
Introduction 
By the end of 2020, the COVID-19 pandemic had claimed over 1 million dead and over 30 million 
infections globally (Geng et al. 2021, Sainz-Santamaria and Martinez-Cruz 2021). These occurrences 
have left many people worldwide with mental health and psychological welfare issues (Lieberoth et al. 
2021, Yamada et al., 2021). The constant lockdowns that are practically necessary have also 
compounded the already bad situation and increased mental health rates (Sainz-Santamaria and 
Martinez-Cruz 2021, Lieberoth et al. 2021, Yamada et al. 2021).  
The humanistic forest ecosystem services play a paramount role in reducing stress if utilized or 
accessed by the people in need. Forests and urban parks offer recreational services necessary for the 
mental and physical welfare of the visiting persons and families (Bamwesigye et al. 2020, Doli et al. 
2021, Venter et al. 2020). In Oslo for example, the forest and park recreation services were discovered 
to have increased by 291% of the usual outdoor activities before the COVID-19. 
Understanding the value of forest ecosystems and nature in general on people's welfare currently is 
more necessary than ever has been (Bamwesigye et al. 2020b, Bamwesigye 2020, Derks et al. 2020). 
One could argue that there is a risk of outdoor activities regarding the spread of covid (Derks et al. 
2020). similarly, Derks et al. (2020) showed very increasing numbers of forest visitors ranging from 
children to families in the studied period between January and June 2020. However much there is that 
possibility of infection, some studies already show that this could be argued against if all measures 
recommended by health experts are considered (Geng et al. 2021). Their study analyzed the trends in 
forest park visitors in selected countries. Their results reveal interesting trends whereby there were 
increases in infections whereas the visitor’s numbers had reduced. As well as reducing number of 
infections while the number of visitors increased (Geng et al. 2021)  (Fingure 1).  
 
Material and methods 
The study consulted significant and vital databases such as Scopus and Web of Science (WoS) to 
assess the current studies related to COVID-19 stress and the role of forest ecosystems recreational 
services. The study made the search based on the following keywords as of March 15, 2021. Forest 
ecosystem services, COVID-19 Stress, Recreational services, Urban forests. 
Furthermore, the study observed the visitor frequency at the Holedná Forest and Game Reserve near 
Brno (Figure2) to provide a broader perspective on the subject matter given the complexity of the 
COVID-19 situation. The researcher on consecutive weekend visits during the lockdown between 
February 2021 and March. Photographs were taken to support the study narratives. The researcher 
observed from different points of the forest entries as well as the tower point.  The observations took 6 
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hours, spanning from 9:00 am to 14:00. The researcher often sat at the junction from various entry 
points to observe people from all the direction. 
Holedná Forest is an unequivocally extraordinary location near the city center by trams and or buses. 
It is situated amongst the Jundrov, Bystrc, and Kohoutovice municipalities on comparatively about 330 
hectares.  Holedná Highest point is 391 metres above sea level and is in the north. The forest area is 
characterized by. Very hilly area, flat valleys, and steep slopes (Figure 2). 

 
Fig. 1: COVID-19 infection trend versus visitors in the forest parts in selected countries (Geng et al. 

2021) 
  

 
Fig. 2: Holedná Forest and Game Reserve 49.2086656N, 16.5316108E 

 
The forest is designed with a nature trail leading along its paved paths for children and seniors. It is 
suitable for walks and jogging. There are numerous relaxation areas with benches and Information 
boards. The forest park belongs to the Brno forests (Lesy města Brna) company and hosts fallow deer, 
mouflons, and many wild boars. 
Results and Discussion 
The Previous studies in Scopus n= 5756 and Web of Science n= 3760 were found to have been 
published on COVID-19 stress and mental health-related issues. Whereas keywords in Scopus, n= 
641 related to COVID-19 stress and mental health also were related to nature. However, three Scopus 
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documents examined and discussed forest ecosystem services' role on COVID-19 stress and mental 
health. 
Forest ecosystem services benefit people in various ways, such as recreation services, aesthetic, and 
psychological benefits. They are crucial to people as they enrich their lives with meanings as well as 
emotions. The economic perspective of forest recreation use-value is usually reflected in the total 
annual visits, especially in developed countries. For example, forest recreation use-value is measured 
based on the yearly income from recreation activities associated with several people who visit the 
forest. Therefore, it is worth mentioning that forest recreation provides benefits related to economic, 
social, and health benefits. Forest recreation activities generally enhanced peoples' wellbeing, 
especially those that enjoy a wide range of activities. Nonetheless, it speculated that many people still 
lack enough knowledge regarding the benefits and costs associated with forest recreation. As a result, 
this usually affects their willingness to pay for forests' existence to ensure forest use-value 
sustainability such as recreation (Fialová et al. 2014, Bamwesigye et al. 2020a, Bamwesigye 2020). 
Furthermore, much as there is still limited information that gives a clear picture of recreation as one of 
the forest use values, there is no doubt that most of the research reviewed in this section provides 
detailed insight into forest recreation services and benefits. This information can help forest 
management in strategic planning to integrate every essential aspect of maintaining forest services 
and benefits even in pandemic periods (Fialová et al. 2014, Bamwesigye et al. 2020a, Bamwesigye et 
al. 2020b Bamwesigye 2020). 
The investigation observed that many people were coming to the forest at Holedná Forest as 
individuals, groups of friends, and families with children. Moreover, the other groups were riders and 
joggers who appeared from various entries of the studied forest (Figure 3).  
However, little research has been done to emphasize the role of forest ecosystems during this COVID-
19 period. This was observed in the document searches done by this study. As much as numerous 
studies have been conducted on COVID-19 and its related mental health and stress, very few studies 
have linked COVID-19 epidemic stress to forest ecosystem services, given the latter's role. Of course, 
there were concerns over the risk of spreading the disease from one person to another. Nevertheless, 
Geng et al. 2021 showed a very sharp decline in the pandemic while there was an opposite sharp 
increase in forest visitors. 
Moreover, it was observed that even most forest visitors at Holedná forest were wearing masks and 
kept their distance from non-family members (Figure 3) 

 
Fig. 3: Forest visitors at Holedná Forest; some of the services in the forest (Own Photos) 
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Given the said levels of COVID-19 and mental health issues related (Sainz-Santamaria and Martinez-
Cruz 2021, Lieberoth et al. 2021, Yamada et al. 2021), forest ecosystems services through scenery 
viewing, walking, riding, or jogging through the recreational areas (Geng et al. 2021, Bamwesigye et 
al. 2020b, Bamwesigye 2020a, Derks et al. 2020) offered relief. The study by Geng et al. (2021) 
showed that there was a significant increase in the forest visit during the COVID-19. This justifies that 
forest services and benefits play a role in stress and mental healing. 
 
Conclusion 
The COVID-19 pandemic has completely changed many people's ways of life regarding freedom of 
movement and work. Various studies have illustrated the immense stress associated with the 
pandemic and regardless of the age or geographical region, due to lockdown and change in routine 
(Sainz-Santamaria and Martinez-Cruz 2021, Lieberoth et al. 2021, Yamada et al. 2021). The current 
literature showed that more research has been done on COVID-19 stress but less on the role of forest 
ecosystems on COVID-19 stress and mental health. That visiting forest recreation during covid was 
not associated with COVID-19 cases increase in spread. The investigation further observed at 
Holedná Forest that many people enjoyed the forest recreation services and kept the COVID-19 rules 
by the state. The study recommends follow-up research to use visitor’s recorder to thoroughly 
investigate the trend of forest visitors and big data on opinions on the role of forest ecosystem 
services, especially in the urban and suburban areas.  
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Souhrn 
Městské lesy a parkové služby hrají zásadní roli tím, že poskytují městským obyvatelům rekreační a 
rekreační prostor, úlevu od duševního zdraví a meditaci. V návaznosti na epidemii COVID-19 mohlo 
kvůli pravidlům blokování mnoho lidí v městských oblastech těžit z lesních a parkovacích rekreačních 
služeb, aby zmírnili psychický stres. Studie zkoumala existující literaturu současně; velmi málo studií 
však zkoumalo vztahy mezi rolí lesních služeb při úlevě od stresu COVID-19. Studie dále hodnotila 
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případ lesů Holedná a Game Reserve na frekvenci návštěvníků během období COVID-19. 
Doporučujeme další výzkum zaměřený na vědeckou analýzu vztahu mezi službami lesních 
ekosystémů a stresem COVID-19. 
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Abstract  
Uganda is one of the countries in Tropical Africa endowed with natural tropical rain forests. Even 
though Uganda's Government manages these forests on behalf of Uganda's people legally, these 
forests continue to decline at an alarming rate. Therefore, understanding the people's state of 
knowledge on property rights and other challenges facing property implementation in Uganda is 
paramount. Primary data of a sample size 199 were collected and subjected to statistical analysis 
using STATA software. There was a very high level of corruption at 82% of the respondents who 
agreed that there is high corruption in the land and forest management. Also, an overwhelming 
number of respondents said there is limited transparency in the implementation of forest property 
rights. Governance issues such as corruption and lack of transparency were highlighted as the primary 
cause of the increased deforestation. The study recommended that the government takes corruption 
and transparency issues in the implementation of property rights very vital and address them given the 
importance of property rights in resource use. 
 
Key words: Access, alienation, exclusion, tenure administration and management, utilization 
 
Introduction 
Commonly referred to as the pearl of Africa, Uganda possesses natural resources such as flora and 
fauna with vast natural rainforests and numerous animal species. The country also has minerals and 
fertile soils, lakes, and rivers, including one of the largest inland water lakes in the region, i.e., Lake 
Victoria.  Also, one of the longest rivers in the world, namely the river Nile, serves the rest of the 
African desert land of Egypt and Sudan. The landlocked country is also gifted with rare species of 
birds that make their habitat in the beautiful forests and shrubs. Although Uganda has developed over 
the decades, the human influence on the exhaustible forest resource, among other resources has 
been at an increasing rate, with the country losing over 25% of its natural forests and some native tree 
species (Asamoah et al. 2020, Bamwesigye et al. 2017, Bamwesigye et al. 2020a, Bamwesigye et al. 
2020b, Bamwesigye et al. 2020c, Bamwesigye et al. 2020d). 
There is also an increasing demand for commercial timber in Uganda and her neighboring countries 
like Kenya, Tanzania, and Rwanda. Hence increasing illegal logging operations across forest areas in 
the country. The demand for household energy such as firewood, and charcoal has overshot with a 
very sharp positive trend with an annual demand of about 17% increase. There is a high possibility 
that many wood fuel production and consumption, including firewood and charcoal are not fully 
quantified and reported (Bamwesigye et al. 2020a, Bamwesigye et al. 2020b, Bamwesigye et al. 
2020c, Bamwesigye et al. 2020d). 
In the recent past, Uganda's government had given some forest land to refugees, and other private 
owners for private business for instance, including 2007, when 200 hectares of forest land were given 
to an investor by the president of Uganda. Moreover, the forests have been encroached on by some 
influential government officials including the military officers are part of encroachers on some of the 
national forests (Bamwesigye & Hlavackova, 2017 & 2018, Bamwesigye et al., 2020a). 
Forest loss in the East African landlocked country is worrying. According to studies (Bamwesigye & 
Hlavackova, 2017 & 2018, Bamwesigye et al., 2020a), the demand for wood products such as timber 
and wood fuels is equally alarming for policy implementation. Forest loss is at its highest ever. This 
threatens forests' co-existence values in Uganda and the region (Bamwesigye et al. 2020a, 
Bamwesigye et al. 2020b, (Bamwesigye et al. 2020c, Bamwesigye et al. 2020d). The paper aimed to 
investigate people's perceptions of forest resources' governance and its impact on forest sustainable 
development in Uganda. 
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Material and methods 
The data were collected from two districts in Uganda, East Africa. The Districts are Wakiso and 
Mbarara. Wakiso District is situated in Uganda's central region next to Kampala, the Capital City of 
Uganda, which has around 2 million people, and about 1942.49 sq km. Mbarara District is the major 
city in western Uganda with nearly 500,000 people, covering the magnitude of about 1812.99 sq km of 
land. These districts were used for data collection with a questionnaire based on the hypothesis. 
Hypothesis: Governance affects forestry sustainable development in regional development.  
Data Collection and Analysis:  
The study satisfied research ethical requirements and values.  Upon arrival to the chosen data 
collection areas, the research team leader sought consent from the local leaders before data 
collection. Data representative of the target population was collected at one point between December 
2018 and March 2019. Structured interview questionnaire surveys were conducted.  A probability 
sample was used to get participants for interviewing. The members of the population had equal 
probabilities of being chosen for the study participation. We interviewed 203 respondents, although the 
final analysis included n=199 after data cleaning. Collected data were subjected to both descriptive 
and statistical analysis using STATA software. 
 
Results and Discussion 
The sample size n=199 after further data cleaning from the original n=203 of 129 (64.82%) were in the 
urban area and 70 (35.18%) participants in the rural areas. The minimum age of the respondents was 
18 years, and the mean age being 32.75 years. 30% (120) of the respondents were males, and 
39.70% (79) were females. Regarding marital status, 89 (44.72%) of the respondents were single, 95 
(47.74% were married, 5 (2.51%) were widowed, 3 (1.51%) were divorced, and only 7 (3.52%) their 
status falls in others such as separated. The respondents’ economic activity attributes showed 116 
(58.29%) were employed, 40 (20.10%) were unemployed, and (21.61%) others mainly included those 
housewives and some students.  
  Hypothesis: Forest Governance affects sustainable forestry development in regional development: 
property rights and corruption.  
Regarding the property rights of forests in Uganda, the respondents' knowledge of property rights 
scored an aggregate percentage of 58% ranked good understanding of property rights, with about 
17% scoring perfect knowledge. About 25% of the respondents were neutral knowledge of property 
rights, bad knowledge of property rights ranked about 17% of the respondents with about 14% for bad, 
and 4% for very bad, and 2% for do not know. This could explain the reason behind the creasing 
cases regarding land and forest ownership in Uganda.  
The 42% of the respondents who composed the neutral and 17% for bad and very bad knowledge of 
property rights if compared at the national level can explain the recent wave of land grabbing cases 
and corruption-related issues and their impact on forestry in the country. This can be observed from 
the opinions regarding whether deforestation in Uganda is connected to the way property rights are 
implemented in the country. 17% responded that this is very true, 28% somewhat true accounting for 
approximately 45% for true answers, 38% for not very true, 12% for not true at all, and 5% for do not 
know. This means that up to 50% think that property rights are not responsible for deforestation, 
worrying the country Uganda. Also, this means that people do not understand property rights every 
well given the role of property rights, which ensure proper use of the resource ceteris paribus. 
The results regarding the rate of corruption in the forest property rights implementation in Uganda, 
49.75% said that corruption is very high. The number 38.69% responded with high hence accounting 
for a cumulated percentage of 88.44% for high. Whereas deforestation and transparency of property 
rights results showed 58% responded that there is bad transparency, including 15% who responded 
very bad.  
Deforestation and corruption results revealed that 51% responded not very true to deforestation being 
connected with property rights but agreed that there is a very high level of corruption with 82% who 
responded that there is high corruption in the sector. Deforestation indeed relates to property rights 
percentages of 44.12% for very high and 44.12% for high corruption. 
The correlation matrix amongst knowledge of property rights, policies and property rights, 
deforestation, transparency, corruption, climatic changes, and population increase demonstrated high 
significance throughout all the factors at 95% (Table 1).  
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Tab. 1: Matrix of correlations: knowledge of Property Rights, policies and property Rights 
implementation, Deforestation, Transparency, Corruption, climatic changes, population increase. 
 
Variables (1) (2) (3) (4) (5) (6) (7) (8) 
 (1) Knowledge of Property 
Rights 

1.000 

 (2) Property rights 
implementation 

0.561* 1.000 

 (3) Deforestation -
0.038* 

-
0.123* 

1.000 

 (4) Transparency 0.323* 0.453* 0.079* 1.000 
 (5) Corruption 0.052* 0.067* -

0.011* 
-0.003 1.000 

 (6) Climate change 0.008* 0.004 0.011* -
0.043* 

0.098* 1.000 

 (7) Population  0.068* 0.189* 0.034* 0.191* -
0.018* 

0.056* 1.000 

 (8) Agriculture -
0.134* 

-
0.114* 

-
0.135* 

-0.002 0.014* -
0.071* 

-
0.039* 

1.000 

* shows significance at the 0.95 level  
 
Forest and Land ownership governs the behavior of players in forestry and other resource 
exploitations.  The conduct of resource use is reliant on the nature of their property rights that 
administers such actions. Because the state owns the natural forests in Uganda on behalf of the 
people, given such a situation of knowledge of property rights, the citizens can easily be cheated by 
corrupt government officials and managers. They give out forest land to developers and agricultural 
corporations, mostly for tea and sugar.   
Property rights support tenets like: 
Exclusiveness: The owner directly or indirectly enjoys the benefits of owning such property. Also, the 
owner is liable to accrued costs because of possessing and using this property by sale or other 
means. 
Enforceability: Property ownership rights secure involuntary seizure and or encroachment on one’s 
property by others. 
Transferability: Property ownership can be easily transferred from one owner to the other in a willing 
manner. 
Africa as a region suffers the highest level of corruption in government systems and land and forest 
management, among other resources. Similarly, Uganda is experiencing its worst wave of land 
conflicts, most of which stem from corruption-related behaviors since the 2000s (Khadiagala 2001, 
Klemperer 2005, Boone 2019, Bamwesigye, Doli, & Hlavackova 2020).              
         
Conclusion 
The status of knowledge of property rights of forests in Uganda presentes rather serious issues in the 
nation. Most of the respondents had good knowledge of property rights at an aggregate percentage of 
58%. About 17% had very good knowledge. Although the government has ownership of the natural 
forests and other natural resources on behalf of Ugandans, it is not taking the societal consumer value 
very vital. 
Regarding whether the lack of transparency and corruption in the implementation of property rights are 
responsible for deforestation in Uganda, up to 50% think that property rights are not responsible for 
deforestation. However, a very high level of corruption at 82% of the respondents agreed that there is 
high corruption in the sector. Also, an overwhelming number of respondents said limited transparency 
in forest management and property rights implementation. Given the contradiction between property 
rights and deforestation versus the governance of property rights, people do not understand property 
rights every well given the role of property rights, which safeguard the appropriate utilization of the 
resource ceteris paribus. The study recommends that the government takes corruption and 
transparency to implement property rights very vital and address them given the importance of 
property rights in resource use. 
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Souhrn 
Stav znalostí o vlastnických právech lesů v Ugandě představuje v národě poměrně závažné problémy. 
Většina respondentů měla dobré znalosti o vlastnických právech v celkovém procentu 58%. Asi 17% 
mělo velmi dobré znalosti. Ačkoli vláda jménem Ugandy vlastní přírodní lesy a další přírodní zdroje, 
nebere společenskou hodnotu pro spotřebitele příliš důležitou. 
Pokud jde o to, zda je za odlesňování v Ugandě odpovědná nedostatečná transparentnost a korupce 
při uplatňování vlastnických práv, velmi vysoká míra korupce, 82% respondentů, souhlasila s tím, že v 
tomto odvětví je vysoká korupce. Drtivý počet respondentů rovněž uvedl omezenou transparentnost 
při provádění lesů a vlastnických práv. Vzhledem k rozporu mezi vlastnickými právy a odlesňováním 
ve srovnání se správou vlastnických práv lidé nerozumí vlastnickým právům tak dobře, vzhledem k roli 
vlastnických práv, která zaručuje vhodné využití zdroje ceteris paribus. 
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Abstract 
Tourism within the city is real; it does not have to be just visiting historical monuments. Despite the fact 
that the city can be perceived as a highly centralized concentration of the population significantly 
burdening the environment, the existence of natural elements cannot be ignored. These natural 
fragments have different appearances and occur in different forms. Some are supported, others 
endured or even significantly undesirable. A higher form of protection is the creation of such conditions 
for those animals, which the city is willing to accept in the level of adapting to them. The legal 
framework can be determined by town regulations, e.g. in the case of nesting of swift, or in relation to 
bats, waterfowl, passerines, snowdrops, protected important trees and alleys, etc. People often don´t 
realize that they also encounter a part of nature that has been displaced and transformed to the point 
that it is literally a building stone. By mapping and creating urban hiking trails using urban 
infrastructure, it is possible to lighten the overburdened nature. The attractiveness of natural elements 
is partly also given by their uniqueness within the observed area. 
 
Key words: tourism, protection, nature, city, trail 
  
Introduction  
An extreme solution to nature protection may also be the restriction for public to enter the protected 
natural areas. Fragments of nature occurring in urban environment are protected to such an extent 
that any human activities in their immediate surroundings are accommodated. This is clearly visible in 
larger cities, where there is a lower accessibility to the forest. Its function is taken over by various 
types of green areas with mature trees. During the walks, other interesting elements are also worth 
noticing, such as paving and tiling made of natural stones. With a little luck you can watch the birds, 
too. 
 
Results  
An example of the effort for the coexistence of man and nature within the cities can be the existence of 
nesting grounds for endangered species of birds or bats in the construction of apartment buildings. An 
issue may occur if reconstruction or revitalization is planned. In these cases, it is necessary to have 
the opinion of the relevant environmental department for the implementation of necessary construction 
work, and often subsequently also to have the opinion of an expert on synatropic species of birds or 
bats. 
In case of finding a proven or potential nesting site, e.g. a swift nesting, construction work may be 
postponed or suspended for the duration of the nesting period, which lasts from 20 April to 10 August. 
A strong connection to the nesting site is typical for swift. Where the swift once successfully nests, 
it tends to return back repeatedly. If he loses his nest cavity, it takes him one or more years to find a 
new one. 
The location of the House Martin´s nest is usually a lifelong choice. Whole generations of Martins 
inhabit the same building for decades. Recessed loggias are a popular nesting place in the panel 
buildings. Due to the glazing, or preventive netting against pigeons, Martin´s nesting opportunities 
disappear. 
When finding a fragment of a nesting ground of a House Martin in a reconstructed or revitalized 
building, it may be recommended, for example, to apply a pargeting, which will enable nesting. The 
application of pargeting, thus need for more material, has a negative effect on the overall price. 
When finding shelter for bats or only suspected of their occurrence, it is usually necessary to evict bats 
by installing one-way closures. These must be installed for at least 7 days without nights with 
persistent rain and daytime temperatures above 10°C. However, these closures can be installed only 
outside the wintering period and outside the period of summer colonies of bats with young ones. Such 
a period is e.g. from 15. 3. to 20. 4. or from 15. 8. to 30. 9. For bats, there is a strong link to specific 
shelters, which members of the population can use for many decades. The fact that bats meet 
repeatedly in shelters strengthens their knowledge of traditional shelters and social connections within 
the population. The elimination of the usual shelter for a summer colony or the destruction of usual 
wintering ground is often a major disaster for a given population of bats. In some cases, there may be 
complete disintegration and extinction of the population in a larger area. 



219 
 

From the above, it is clear that in the matter of reconstruction or revitalization of apartment buildings, 
the nesting of synanthropic species of birds and bats can significantly extend the completion dates. 
This can have an negative effect on the supplier-customer relationship between homeowners and 
the construction company, as well as on the technical condition of the house itself. In some cases, 
construction work may be urgent and the condition of building structures may deteriorate due to 
leakage or weather conditions. 
Because of the nesting of synanthropic species of birds and bats, the price of construction work is also 
increasing. The price increase is caused by: preventive measures during construction work; increased 
costs caused by extending the construction; modifications to project documentation depending on the 
conclusions and recommendations of experts on synanthropic species of birds and bats; 
implementation of recommended measures for subsequent nesting or possible change of materials to 
enable nesting  
 of individual species, etc. 
Protection and care are also required by the elements of the lifeless nature - a natural stone building 
that fulfills an aesthetic function, increases the prestige of the building and, above all, lasts for 
centuries and connects us with previous generations. 
An example of interesting installations of natural stones in the city of Brno, which we can admire every 
day on the buildings of important institutions or just ordinary family houses and villas, are mainly tiles. 
In the city center, no doubt that everyone will notice the whole new paving of the city zone and of the 
entire Zelný Trh (Cabbage Market) with granite slabs made of Lipnice and Mrákotín light gray granite. 
The center of Brno is full of rather small stonework installations, which are, though, all the more 
interesting for their uniqueness. A classic example is one of the original buildings of the important 
architect from Brno, Ernst Wiesner, in Beethovenova Street, where the exterior tiles of the current 
Czech Radio building houses are made of sinter, which comes from only one quarry in Italy, which was 
subsequently closed. It is a real world stonemason's delicacy, which is also subtly complemented by 
Italian travertine on the tile. In the next street, the Mozartova street, on the JAMU building, there are 
top examples of stonework on massive round granite columns and a highly representative stoneware 
entrance.  

   
Fig. 1and 2: Czech Radio building houses with representative stoneware entrance and Czech Radio 

building houses with Italian travertin and sinter 
 

For its uniqueness, is outstanding the famous Brno Astronomical Clock on Náměstí Svobody 
(Freedom´s Square), which is sculpturally made of massive elements of polished black granite from 
South Africa. On the same square is another beautiful example of top architecture and interior 
stonework of the Komerční Banka building. The massive granite bush-hammered stairs present a 
beautiful contrast to the light brindle Carrara marble, which appears in large formats in all the main 
ground floor areas. Beautifully executed restoration stonework can be seen in the Dům Pánů z Lipé 
(House of the Lords of Lipá), similarly to the massive marl spiral staircase in the NPÚ building. 
A representative composition of natural stone was also used in the building of the current Česká 
spořitelna on Jánská Street. The storeyed semicircular granite tiles are complemented by massive 
circular columns made of Tranas granite from Sweden. The combination to these cold alike materials 
is the internal Italian marble Bianco Carrara with stunningly fluted and folded large-format tiles. Among 
the more modern stonemasonry installations in the center of Brno, it is necessary to mention the 
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Janáček Theater with a representative outdoor entrance area made of light gray Mrákotín granite. All 
the exterior tiles of the theater is made of Balkan limestone. In connection to these large installations, 
the exterior tiles on the CNB building (placed nearby on Roosveltova street), made of dark red 
Kapustinskaja granite from Ukraine, gives a relatively disgraceful impression given the importance this 
building presents. Right on the other side of the road, there is also the functionalist Morava Palace 
(again E. Wiesner) with extensive travertine tiles in the corners of the building. Just across the street, 
the newly reconstructed building uses exterior tiles made of Jurassic limestone from Germany, which 
is complemented in color with the same travertine. A few meters further on Benešová Street in the 
VZP building, all interior spaces are made of combinations of tiles from Indian granite Kashmire White 
and Paradiso Classico. Perhaps too representatively work the exterior tiles of ČSOB on the corner of 
Česká and Joštova streets, which is also made in large-format slabs of Indian Kashmire White granite. 
A few meters further on Malinovského nám. No. 8 is again a small stone cladding of beautiful domestic 
granite nicknamed Czech Labradorite, granite from the Tis quarry. Nearby, on Rašínova Street, 
an interesting grooved tile made of tanned granite from Sardinia is placed on the Kooperativa building. 
Visitors heading to Petrov, taking the Husova and Nádražní street, cannot miss the detailed Cyclops 
masonry made of hand-chopped customized granite stone. These monumental stonemasonry works 
were carried out during the occupation only by Czech stonemasons, made of domestic materials and 
in a very short time. in a similar way, massive paving on Špilberk is made of sedimentary rock, the so-
called Brno greywacke. 
Out of the buildings located outside the center of Brno, it is worth mentioning the MU Faculty of Law 
buildings with travertine cladding, the Moravian Provincial Library with clad from solid slabs of Hořice 
sandstone and a large milled drawing, or a large Police Headquarters on Kounicova Street with 
extensive sandstone cladding and a representative entrance made of solid sandstone elements. 
An alone standing chapter and a presentation of beautiful stonework materials and works are 
functionalist villas in Brno - Pisárky. The main local representor is Villa Stiassni, which has been newly 
reconstructed and opened to public. The other villas are private buildings, so most of these 
installations will remain hidden from public visitors. The highest peak of stonemasonry in general, and 
not only on functionalist buildings, are the installations in Villa Tugendhat, which is a completely 
separate stonemason's almanac culminating in breathtaking onyx walls from North Africa. 
Brno is simply full of beautiful stonework and materials from around the world. 
 
Discussion 
Birds and bats living in urban areas are good companions of humans, and the presence of this piece 
of nature often pleases the eye of the beholder. However, the location of their nests can complicate 
the plans of home residents and increase the financial and time-consuming nature of repairs. There 
is a higher probability of maintaining the nesting site on listed buildings, for which it is necessary to 
approve steps of routine maintenance such as changing the color of the façade. 
During the recent reconstructions of town roads in the center, low-quality bituminous surfaces were 
replaced by stone paving, and it is positive that even for such a large volume of work performed, only 
domestic materials were selected and often significantly cheaper materials from China were not used. 
The classification of the most important greenery in the city of Brno "which area must not be reduced", 
being part of Decree No. 15/2007 Coll., On the protection of greenery in the city of Brno, can also be 
considered a promising trend. Unfortunately, after 14 years, there was no increase in the areas of the 
most important greenery. 
 
Conclusion  
The optimal solution would be for every inhabitant or visitor of the city to really care about the quality of 
the environment and understand the connections between the individual elements. It would be 
beneficial to create a comprehensive program of environmental care starting within elementary 
education. 
The state of the environment in the city is not improving much, but small public initiatives and a 
growing interest in in the nature within their surroundings can be spotted of at least part of the 
population. 
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Fig. 3: The map of Brno with blue dots for selected stone installations  

and red dots for protected green areas  
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Souhrn 
V přenesené působnosti je Statutární město Brno v oblasti tvorby a ochrany životního prostředí 
dotčeným orgánem v územním a stavebním řízení ze zákonů o ochraně ovzduší, o ochraně přírody a 
krajiny a o odpadech. Tvorba předpisů, dobrá vůle a snaha všech zúčastněných stran nestačí, zásah 
nepoučeného jedince může zmařit úsilí o zachování zajímavých a krásných fragmentů přírody ve 
městě. Patrně jedině možným řešením je všeobecná osvěta. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact 
Ing. Michaela Talpová 
E-mail: michaela.talpova@usi.vutbr.cz 



222 
 

FRUIT TREES IN PUBLIC OPEN SPACES  
 

Mária Bihuňová1, Timea Antalová 2, Beata Fornal-Pienak 3  
1,2,  Department of Landscape Architecture, Faculty of Horticulture and Landscape Engineering 

Slovak University of Agriculture in Nitra, Tulipánová 7, 949 76 Nitra, Slovakia 
3  Department of Environmental Protection and Dendrology, Faculty of Horticulture, Biotechnology and 

Landscape Architecture, Warsaw University of Life Sciences, Ul. Nowoursynowska 166, 
Warsaw, Poland 

          

Abstract  
The Paper presents the terrain survey in city Nitra (Slovakia), which was aimed at identification of the 
fruit trees in urban greenery within chosen area at housing estate Chrenová. Tree species and their 
location was mapped and proportion of fruit trees to deciduous and coniferous trees was evaluated. 
Questionnaire survey among the city inhabitants also has been done. The main questions were: how 
people consider the presence of fruit trees in public open spaces and are they willing to have own 
community garden? Landscape architecture design of the public open spaces deals with the different 
requirements for all age categories and interests of the people.  But there are still some specific 
issues, which have to be taken into consideration, for example: what are the trends in planting edible 
plants in public open areas; how the urban gardening can help to community interaction; are there any 
demands for growing own vegetable or fruits at the residential areas? The landscape design proposal, 
which was elaborated, reflects the results from the questionnaire survey and current potential of the 
side.  
 
Key words: landscape architecture, placemaking, recreation, edible trees, urban agriculture 
 
Introduction 
Greenery has an unreplaceable functions in the urban environment, as it brings an important natural 
element to the environment, which has a positive effect on the human psychic and increases the 
quality of the environment and human life. It cannot be replaced by any other elements or recreational 
equipment.  
There should be system of interconnected green areas in urbanized landscape, in suburban landscape 
and in open landscape. Dendrological structure is an important factor that affects the compositional, 
recreational, visual and biotic-biotope value of space. The variability and diversity, increased by a high 
number of species and at the same time the trophic and topical potential, increase the presence of 
various animals (Reháčková, Pauditšová, 2006). 
The term ‘edible trees’ describes trees that produce fruits, nuts, seeds, berries and pods are suitable 
for human consumption. They appear beyond orchards and gardens, along roads (especially Cerasus 
avium (L.) Moench, Malus domestica Borkh., Prunus domestica L.), in school gardens, in greenery of 
housing estates or public parks (Modranský, Púpavová, 2009). 
Besides oxygen production, fruit trees also produce substances called phytoncides, which reduce the 
amount of microorganisms in the air. The largest producers of these substances are Pyrus sp., 
Crataegus sp., Juglans regia L., Prunus padus L. and Tilia sp. It is no coincidence that these woody 
plants providing, in addition to this healing benefit, also edible fruits or other parts of their plant 
structure with a healing effect. (Šerá, 2015) 
 
´Edible landscape´ – term used by Celik (2017) can be part of residential, institutional, educational and 
public open spaces, it may be an integral part of house garden, rooftop gardens, public parks, 
streetscape, community gardens, backyard plots, schoolyards, campuses, urban forest and green 
ways. 
There have been published several Papers refer to the assessment of the fruit edible trees and shrubs 
and evaluation of their occurance in urban and periurban environment (Tabita et all., 2016; Čakovská, 
2017; Celik, 2017; Kimic, 2019), historical parks (Modranský, 2009), agricultural landscape (Supuka et 
all, 2013; Tóth et all., 2016; Supuka et all., 2020), cultural landscape of vineyards (Verešová, Supuka, 
2012) and as part of scattered vegetation (Zachar, Tešliar, 1989). The most frequent species were 
registered: Juglans regia L., Prunus amygdalus Batsch., Malus domestica Borkh., Prunus domestica 
L., Pyrus communis L. Emend Burgsd., Castanea sativa, species of the genus Malus, Prunus, Pyrus, 
Corylus. 
Celik (2017) pointed on important role of edible trees due to supporting the community life. People are 
connected via similar interests, which help to improve social and recreational benefits and sharing 
experience and knowledge. Vávra (2020) presents as a great example Andernach, which has used the 
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„edible“ plants in its public open spaces (at the train station, next to the bus stations, children 
playgrounds, at public squares, etc.) which became the attraction for the citizen and tourists. There are 
not only cities in Germany, but many in UK, Netherlands, Denmark, Poland, Austria, France and 
Spain, which implement the elevated pots with vegetables and herbs into public open spaces, parks 
and streets. Oftentimes this city council decision has been widely welcomed by inhabitants. 
To design a well-functioning edible landscape, according to the Fetouh (2018) the designers have to 
considered: Planting Objectives (who is it for? For peoples or for supporting wildlife), Wildlife (certain 
kind of animals or birds that will be attracted to it), Space (available space determines the type and the 
design of edible space), Time (expected time to receive the edible products will define which type of 
edibles to grow), Viewability, Diversity (plant diversity in species, shape, size, and growth habits), 
Maintenance, Beauty, Plant Suitability (Selected trees or shrubs for landscapes should be suitable 
to the growing site at their mature growth stage, resistant to the site weather, insect and diseases) and 
Availability and Price. 
 
Material and methods 
The study area is situated in city districts Chrenová II. and III. in Nitra. For the needs of assessment of 
edible trees, the field survey was carried out in 2016 and 2017. The trees were inventoried as follows: 
the serial number of the tree and its latin name, dendrometric parameters were measured (high of the 
tree, perimeter of the trunk, diameter of the tree crown), the age category, landscape value of the tree 
and health conditions were written down in the table (Supuka et al., 2008). The serial number of the 
tree and its localization was drawn into the map. During the terrain survey also the questionnaires 
were distributed to the post boxes of the citizen. The questionnaire was available also online. 
 
Results 
The assessed area has more than 2.5 ha. There have been identified 140 pieces of edible fruit trees of 
14 different species. 26 of them were located directly in front of apartment blocks, which indicates that 
there is an interest of residents to have edible plants close by. The most common species were 
Juglans regia L. and Prunus avium L.. 
 

 
 

Graph 1: Percentage of edible tree species in the assessed area (Antalová, 2017) 
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Fig. 1: Localization of the edible fruit trees and border of chosen design area (Antalová, 2017) 

 
The composition of edible trees fruits was: 50% of stone fruit trees (Prunus avium L., Prunus spinosa 
L., Prunus cerasus, Prunus cerasifera Ehrh., Prunus persica (l.) Batsch. and Prunus padus L.), the nut 
trees were represented by Juglans regia L. (32%) and almost 10% of fruit trees were from gens 
Malvaceae. 
Questionnaire was fill in by 150 inhabitants, 65% were women and 35% men. All respondents were 
between the age 26 – 65 years. Three quarters of the respondents have lived for more than 10 years 
at this part of the city, what could mean that they know the location, its advantages and disadvantages, 
they could define their needs. The most common answer to question “What do they miss in their 
neighbour?” was: greenery in good health conditions, more places for recreational activities, higher 
number of benches, sports ground and playground. More than 4/5 of the questionaired citizen would 
welcome plot for gardening, with area larger than 2 m². 
The landscape architectural design proposal divides the area into 2 parts: community garden and the 
recreational park. The main concept was to interlink the history with presence, because this locality 
was a village called Tormoš several decades ago. This village was demolished and city Nitra could 
expand and grow. City district Chrenova is known as a best place for living in the Nitra, due to its high 
amount of open green areas and presence of greenery, many services, great connection to the city 
centre and presence of art sculptures in public space.  
From the historical point of view, the landscape architectural proposal is based on a unique 
comparison plan, the author of the plan is Ing. Arch. Juraj Sveteník. This map shows location of the 
houses of original village Tormoš in relation to the location of new housing estates. On the map is 
pictured stream, which flowed here. We transformed the meanders of the stream into the line of flower 
bed. 
Community gardens include places for vegetable and fruit grow, but also places for picnic and social 
meetings and communication. The second part of the area is dedicated to small orchard, children 
playground and sport facilities. There were placed different types of benches, to enable rest and 
support nice views to Zobor hill. New edible fruit trees have been added to the existing greenery, 
namely: Amygdalus communis, Castanea sativa ´Bojar´, Sorbus domestica, Prunus domestica 
´Topking´, Prunus avium ´Gaštanka´, Malus domestica ´Strýmka´ and ´Študentská regeta´and Pyrus 
communis ´Radana´. 
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Fig. 2: Landscape design proposal (Antalová, 2017) 

 
Discussion and Conclusion 
Schur et all. (2020) according to the research done by questionnaire survey also recommend the 
space, where people can be encouraged to grow seasonal food products in urban gardens. The key 
points of revitalisation of Jubilejny district were: Community gardens, Educational green space for 
children, Recreation and exercise space for older people, Sports facilities, Safety & Security and 
Supporting the biodiversity. The same principes, as we have implemented in our landscape 
architectural design proposal. 
Modranský, Púpavová (2009) published the methodology and results of survey of fruit trees 
identification in urban environment. He has surveyed 284 objects in southern east part od Slovakia, 
where in 52% of the assessed objects fruit trees were identified. In Southern part of Slovakia, fruit 
trees have occurred only in 41% of objects. Juglans regia L. a Morus alba L. were the most frequent 
trees. 
An integral part of spreading the idea and knowledge of urban gardening is the education of a young 
generation. For this purpose, new forms educational activities in some Primary and Secondary schools 
have been established. The curriculum of environmental education was prepared by the Ministry of 
Education of the Slovak Republic in 1996. Their goal is to shape and develop the relationship of 
students to nature and the environment. 
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Souhrn 
Jedlé ovocné stromy jsou součástí společnosti od počátku historie. V dnešní době existují nové 
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Abstract  
The purpose of gastronomic tours is to enjoy the peculiarities of the cuisine of a particular country. At 
the same time, this goal is not limited to trying some rare, exotic dish or trying a countless number of 
dishes. 
Gastronomic tourism opens up opportunities for the image policy of the region, since it is a well-
thought-out set of events for tasting local dishes, as well as individual ingredients that are not found 
anywhere else in the world and have a special taste. 
Yakut cuisine is rich in national traditions, unique taste qualities of dishes and products, especially 
from freshly frozen fish and meat products. The Yakut national cuisine has absorbed the best features 
of the dishes of the peoples of the North, since culture, history from time immemorial are closely 
intertwined with each other. Today, Yakut cuisine is undergoing a renaissance, restaurants of ethnic 
cuisine are being created, among the capital restaurants one can name Makhtal, Chochur Muraan, 
Muus Khaya, Tygyn Darkhan. The festival "Winter begins in Yakutia" is gaining momentum and 
becomes one of the famous brands of Yakutia, a recognizable emblem of gastronomic tourism. It is 
this festival that declares the gastronomic part of the event, uniting interested people and specialists 
around the idea of northern food and promoting its environmental friendliness and originality. The 
gastronomic tourism of Yakutia has great potential due to the fashion for environmentally friendly 
products all over the world. 
 
Key words: Gastronomic tourism, Yakutia, Yakut cuisine, brand, promotion of the region's image 
 
Introduction 
Going on a gastronomic journey, we set ourselves quite definite goals: acquaintance with the culinary 
traditions of any countries, visiting restaurants of national cuisine, etc. 
The purpose of gastronomic tours is to enjoy the peculiarities of the cuisine of a particular country. At 
the same time, this goal is not limited to trying some rare, exotic dish or trying a countless number of 
dishes. 
It is important to enjoy the local recipe, which for centuries has absorbed the traditions and customs of 
local residents, their cooking culture. 
A gastronomic journey is a palette with which a tourist can paint his own idea of a particular country. 
Food reveals the secret of the spirit of the people, helps to understand its mentality. 
So, gastronomic tourism is a journey across countries and continents to get acquainted with the 
peculiarities of local cuisine, culinary traditions, in order to taste a dish or product that is unique for a 
visiting person. 
However, a food tour as a service is more than just a journey, as it is a well-thought-out set of activities 
for tasting local dishes, as well as individual ingredients that are not found anywhere else in the world 
with a special taste (Kozlov A.I., 2016). 
The culture of traditional food is directly related to the formation of ethnically marked regional identity 
and the promotion of a regional brand, which is important for the overall image of the nation state. 
Pride in our food culture, the joy of eating together, the transformation of new dishes included in the 
diet with the use of local products is also becoming a positive element in the formation of a positive 
regional identity. Being a significant part of the culture of an ethnic community, food is of decisive 
importance in the life of each individual, his ethnic identity. 
Food culture, traditional food are the face of any ethnic community and in an accessible way, a 
recognizable image and brand. Food culture is the universal language of public diplomacy, 
strengthening the positive image of the ethnic region and the nation state in general in the world. 
 
Material and methods 
The article presents part of the materials of the Franco-Russian project "The problem of valorization 
and popularization of the food culture of the peoples of the North in modern conditions (on the 
example of Yakutia)", carried out with the support of the Russian Foundation for Basic Research 
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(project No. 17-21-08001) of the Maison des Sciences Foundation for Humanitarian Research de 
l'Homme / "House of Human Sciences" (PNDF, France) -2017-2019 
The project was carried out within the framework of the Franco-Russian program "Ethnicity and food 
culture", carried out at various stages with the support of the development program of NEFU (2014), 
the laboratory of sociological research at the University of Francois Rabelais (2014 - 2015). The 
project makes an attempt to create a unified vision of various aspects of food culture and a cut of the 
current state of the problem as a whole; aspects of gastronomic tourism in Yakutia are also 
considered. 
The project describes the analyzes of the questionnaire survey of the population of Oymyakonsky, 
Tomponsky, Suntarsky, Namsky, Nyurbinsky, Vilyuisky, Mirninsky Ust-Aldansky uluses. 
Analysis of the specifics of the gastronomic aspect of tourism in northern conditions, and the 
development of recommendations and materials for creating a brand of northern cuisine; 
The problem of gastronomic tourism in Yakutia was studied in the course of these complex studies. 
 
Results 
Gastronomic tourism is a type of specialized tourism designed for gourmets and lovers of delicious 
food. Many tourist regions attract travelers with gourmet food or wines. Tourist brochures contain 
information on local gourmet dishes. 
The traditional food of the indigenous people of the North is an integral part of the ecosystem and 
adaptation to harsh climatic conditions. The traditional food system of the Yakuts is based on seasonal 
food products that were obtained in the habitats of the inhabitants. The main food products were meat, 
fish and dairy products. National dishes were prepared by boiling, fermentation and freezing. A feature 
of the Yakut cuisine is the maximum use of all components of the original product. 
Russian anthropologist A.I. Kozlov in his scientific research notes that “the removal of even some 
traditional food products from the diet of the Arctic peoples can lead to serious damage to health, since 
there is no substitute for these products” (Kozlov A.I., 2016, p.257-269). 
“The traditional food culture of brave nomadic horse breeders, warriors who migrated during the 
fourteenth century to the harsh northern lands, was transformed and enriched with food from the 
northern peoples. The food culture, which was based on dairy and meat food, began to include 
products from fishing and northern nature (berries). The traditional love for horse breeding, the use of 
horse meat, foal and mare's milk for making different types of kumiss in food has survived to this day. " 
(Borisova I.Z., 2016, P.256).  Yakut cuisine is rich in national traditions, unique taste qualities of dishes 
and products, especially from freshly frozen fish and meat products. 
Gastronomic tourism in Yakutia has great potential. In the course of the project, the preservation and 
transformation of traditional cuisine in popular restaurants was studied, which, according to the results 
of their representation on the Internet and signs of approval in social networks, occupy a leading place. 
Today, Yakut cuisine is undergoing a renaissance, restaurants of ethnic cuisine are being created, 
among the capital restaurants one can name Makhtal, Chochur Muraan, Muus Khaya, Tygyn Darkhan. 
Each restaurant has its own face, its own specific ethnic design. While Makhtal and Tygyn Darkhan 
restaurants are traditional restaurants, Muus Khaya and Chochur Muraan offer northern cuisine, 
transformed and interpreted in European style. All of these restaurants have great potential for 
gourmets. Also well-known national types of extraction of natural products, such as the national 
collective fishing "Kuyuur", "Muncha", "Ilim" at different times of the year, hunting, picking wild plants, 
berries and mushrooms in the virgin taiga, combined with evenings of local cuisine and well-known 
branded restaurants , event tourism with its gastronomic component in the form of the philosophy of a 
common meal during Ysyakh is a positive basis for the development of gastronomic tourism. The 
festival "Winter begins in Yakutia" is gaining momentum and becomes one of the famous brands of 
Yakutia, a recognizable emblem of gastronomic tourism. It is this festival that declares the gastronomic 
part of the event, uniting interested people and specialists around the idea of northern food and 
promoting its environmental friendliness and originality. Tasting of stroganina from fatty northern fish, 
foal rich in amino acids, peasant giblets is an invariable part of this festival. But it should be noted that, 
on the one hand, Yakut cuisine is environmentally friendly, but on the other hand, it is extremely high 
in calories, so the idea of transformation towards reducing calories can be useful in the development of 
gastronomic tourism. 
Today, with the development of food technologies and modernization in the field of food culture, 
methods of preparing national dishes are being improved in order to adapt them to modern conditions. 
An example of this trend is the RekaOzeroLes family restaurant (Yakutsk), which successfully 
popularizes and adapts national cuisine in the era of globalization. The concept of the restaurant is 
that the very name of the restaurant “RekaOzeroLes” characterizes local local, natural products from 
the river, lake and forest. From the river, this is the Lena River, and its tributaries are all river fish that 
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are in Yakutia, such as a blade, nelma, chir, peled, from a crucian lake, everything from the forest is 
the meat of animals that live in the forest, also meat domestic animals: venison, foal, game: hare, 
black grouse, wood grouse and the use of these products, respectively. 
Analyzing the national dishes of the restaurants of Yakutia, we come to the following conclusions that 
the concept of the restaurant adheres to one of the important principles of the Yakut cuisine - this is 
the use of seasonal products that have characterized the basis of traditional food for centuries. 
It can be stated that the base of many fish and meat dishes is prepared using traditional methods, 
such as boiling and freezing, where the main task is to preserve the natural taste. 
Analysis of the activities and menus of popular restaurants allows us to conclude that Yakutia has 
great potential for the development of gastronomic tourism. However, for the full development of 
gastronomic tourism, it is necessary to solve many economic and cultural issues. 
 
Discussion 
Our observations and conclusions on the potential of gastronomic tourism raise a number of questions 
for discussion. 
1. What are the expectations of tourists, what stereotypes do they have about northern cuisine? The 
results of the survey show that 75% of the respondents want simple and authentic tastes. 
However, modern restaurants offer mostly transformed dishes. Many recipes based on the natural 
taste and freshness of products have been lost, many are known only by hearsay, and contemporaries 
are no longer able to cook. Northern cuisine, Yakut cuisine have long been considered backward and 
unnecessary. For centuries, the recipe for traditional dishes was simple and meager, where it was 
important to make the most of all the ingredients of the original food. Now, the recipe for national 
dishes has undergone a number of changes associated with the addition of various ingredients such 
as vegetables, fruits, herbs, spices and sauces, which enriched and transformed traditional recipes, 
but the basis of traditional dishes was preserved. If earlier the Yakuts used to add forest berries 
exclusively to dairy products, now they make different types of sauces from local berries, and are also 
served as a dessert. The use of berries in combination with meat is a tradition of the northern peoples, 
which significantly enriches the taste of dishes. 
2. What are the aesthetic preferences of potential gastronomic tourists? The results of our research 
show that 71% of respondents want exotic, authentic restaurant premises, environmental friendliness 
of building materials, utensils, and furniture. 91% are in favor of organic products. 
Not all restaurants meet these requirements, the interior and dishes are stylized, there is a lot of 
artificial material. Excessive stylization of restaurant interiors and folklorization of food culture can 
alienate sophisticated gourmets and aesthetes tourists. 
Changes have also taken place in the culture of traditional food in the form of serving and decorating 
national dishes and table setting, in order to make every visitor of the restaurant enjoy aesthetic 
pleasure and take an interest in the national cuisine. Excessive Europeanization of presentation can 
also negatively affect perception. 
The choice of products in restaurants with a predominance of organic local products is not feasible for 
every restaurant, therefore products are replaced by industrial and imported products 
 
Conclusion 
Thus, it should be said that despite various problems, traditional food is developing simultaneously 
with modern society, while maintaining its uniqueness and traditional taste, positioning modern Yakut 
cuisine in the post-globalization era. Reviews on social media indicate that a well-served traditional 
dish evokes a sense of pride and joy. Dinner in a good restaurant and a joint meal evoke a feeling of 
unity and comfort. Guests of the Republic are invited to the restaurants of traditional cuisine, during the 
meal they conduct negotiations, meetings, while tasting traditional and transformed traditional dishes is 
becoming a tradition. The Yakut national cuisine has absorbed the best features of the dishes of the 
peoples of the North, since culture, history from time immemorial are closely intertwined with each 
other. 
In conclusion, we can say that the gastronomic tourism of Yakutia has great potential due to the 
fashion for environmentally friendly products all over the world. 
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Souhrn 
Získaná data ukazují, že transformace tradičních potravin je v moderní společnosti přirozeným 
procesem. K přizpůsobení národní kuchyně a zvýšení spotřeby národních jídel u populace je nutné 
popularizovat tradiční jídlo jako důležitý faktor při formování udržitelných etnokulturních stravovacích 
návyků v moderních podmínkách. 
Moderní rodinná a restaurační kuchyně je produktem křížení, transformace a míchání, což je produkt 
globalizace a snaží se odpovídat vkusu moderních lidí. Restaurace tradiční kuchyně plní poslání 
zachovávat, propagovat a zhodnocovat tradiční jídlo, jeho původ a základní hodnoty. 
Tradiční kuchyně se stává zdrojem hrdosti a pozitivní identifikace a má potenciál pro rozvoj 
gastronomické turistiky v Jakutsku. 
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Abstract  
Grass strips in blocks of arable land have become more frequent in the Czech Republic in recent 
years. Their function is to increase water retention, protection against water erosion, increase 
ecological stability and fragmentation of the Czech landscape. The paper focuses on the evaluation of 
the function of grass belts in the anti-erosion protection of agricultural land. 
 
Key words:  Grass strips, water erosion, landscape, retention 
 
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. 
At present, agricultural management is mainly affected by measures that condition the payment of 
subsidies. All applicants for direct payments are subject to the obligation to comply with the Cross-
compliance Checks. Compliance with the audited requirements and conditions of the standards listed 
in Annexes 1 to 4 of Government Regulation No. 48/2017 Coll., On the determination of the 
requirements of the standards of good agricultural and environmental condition (GAEC). This standard 
focuses on measures to protect the soil from water erosion and to prevent the consequences of 
erosion. To meet this standard, the operator must apply one of the soil protection measures in areas 
with high erosion risk areas (SEO) and moderately erosion risk areas (MEO) when growing erosion 
hazardous crops (crops with low protection function). The following belt variants may be applied under 
this Regulation. 
• Sowing (with protective strips): can be applied to a maximum of 6 ha and a continuous area of the 
crop is sown around its entire circumference with a protective crop. This area must have a minimum 
width of 22 m. 
• Protective strips: a protective strip is considered to be a continuous area sown with one protective 
crop with a minimum width of 22 m. It is recommended to establish the strip area so that it intersects at 
least 70% of all drainage lines. 
Retention grass belts also have an anti-erosion function. They can be implemented as technical anti-
erosion measures, which serve to interrupt the surface runoff and to infiltrate it. It recommends 
determining their width by calculation. The same possibility is mentioned by many authors of 
professional publications, eg Holý, M. 1994, Dýrová, E. 1988, Kasprzak, K. 1989. The same issue is 
also solved by foreign authors - eg Collins et. al., 2009; Dorioz, J.M. et al., 2006, Canqui, H., 2004, 
Van Dijk, P.M., 1996. 
 
Methods and Results  
As an example, we present model areas where protective strips are implemented. In the case of the 
model area in cadastral area Hustopeče u Brna a k.ú. Starovice is a 5 grass strips oriented along the 
contour (Fig. 1). In the model area of Nesovice there are 3 grass strips oriented along the slope (Fig. 
2), in cadastral area Vavřinec na Moravě 3 protective strips running along the contour line (Fig. 3), in 
cadastral area Staré Hvězdlice (Fig. 6) 1 protective strip guided along the slope, in cadastral area 
Větřkovice u Vítkova 1 protective grass strip running along the contour line (Fig.5). 



232 
 

 
Fig. 1: Protective strips in cadastral area Starovice a k.ú. Hustopeče u Brna 

 

 
Fig. 2: Protective strips in cadastral area Nesovice 

 

 
Fig. 3: Protective strips in cadastral area Vavřinec na Moravě 
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Fig. 4: Grassing thalweg and protective strip in the cadastral area Starovice 

 

 
Fig. 5: Protective strips in cadastral area Větřkovice 

 

 
Fig. 6: Protective strip in cadastral area Staré Hvězdlice 

 
The database of Erosion Monitoring of Agricultural Land (https://me.vumop.cz) was used to verify the 
ability of grass strips to reduce the effect of erosion on the slope. Monitoring of agricultural soil erosion 
(ME) is a joint project of SLO (State Land Office) and VÚMOP, v.v.i. Information on the spatial and 
temporal localization of erosion is stored in the national geographical database of monitored events. 
 
Table 1 shows that in recent years, a total of 280 erosion events have been recorded in the Erosion 
Monitoring portal on soil blocks where a protective strip has occurred. On a total of 111 of them (40%) 
there are visible (according to historical orthophotos and photo documentation) manifestations of 
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erosion. In 77 (28%) of them, these manifestations are probably visible. Erosion occurs on soil blocks 
with implemented protective strips. There can be several reasons. In recent years, the width of the 
protective strips has been required to be at least 12 m. This is really small and such narrow strips are 
insufficient in terms of erosion protection. Currently, according to the DZES 5 standard, the minimum 
width of the protective strips is 22 m. The extent to which such wide protective strips will be effective 
will be shown by time. The orientation of the protective belts on the slope seems to be problematic. At 
present, contour protection strip contouring is only recommended. Therefore, their orientation along 
the slope is no exception. Which is completely wrong in terms of erosion protection. However, when 
designing protective strips as an anti-erosion measure, we recommend designing and dimensioning 
the strip by calculation. 
 
Tab. 1: Numbers of identified belts within the evaluation of the Agricultural Erosion Monitoring 
database 

measures 
number 
according to the 
ME database 

number of 
confirmed 
erosions 

number of 
probable 
occurrences of 
erosion 

No erosion found 

break strips 30 6 20 4 
obsession 53 32 1 20 
protective strips 12 2 0 10 
sowing headland 147 61 45 41 
strip crop rotation 4 2 0 2 
retention strip 29 7 8 14 
other 5 1 3 1 
total 280 111 77 92 
 
Conclusion 
Erosion occurs on soil blocks with implemented protective strips. There can be several reasons. In 
recent years, the width of the protective strips has been required to be at least 12 m. This is really 
small and such narrow strips are insufficient in terms of erosion protection. Currently, according to the 
DZES 5 standard, the minimum width of the protective strips is 22 m. The extent to which such wide 
protective strips will be effective will be shown by time. The orientation of the protective belts on the 
slope seems to be problematic. At present, contour protection strip contouring is only recommended. 
Therefore, their orientation along the slope is no exception. Which is completely wrong in terms of 
erosion protection. However, when designing protective strips as an anti-erosion measure, we 
recommend designing and dimensioning the strip by calculation. 
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Souhrn 
Travní pásy v blocích orné půdy jsou stále častěji (zejména v posledních letech) k vidění v krajině 
České republiky. Jejich funkcí je zvyšování retence vody, ochrana před vodní erozí, zvyšování 
ekologické stability a fragmentace české krajiny. Příspěvek se zaměřuje na ukázku realizovaných 
přerušovacích pásů na vybraných modelových územích (Hustopeče u Brna, Starovice, Nesovice, 
Větřkovice, Staré Hvězdlice, Vavřinec na Moravě). Na odlišných územích je demonstrováno založení 
přerušovacích pásů. V lokalitě Hustopeče u Brna a Starovice, Větřkovice, Vavřinec na Moravě jsou 
travnaté pásy vedeny správně po vrstevnici a mají schopnost částečně ovlivňovat působení vodní 
eroze na svahu. V lokalitě Nesovice, Staré Hvězdlice jsou travní pásy vedeny chybně po spádnici, což 
vede k jejich minimální funkci při ovlivnění eroze na svahu. Ve všech případech ochranné pásy fungují 
jako prvek dělící půdní blok, zvyšující fragmentaci krajiny a celkovou diverzitu. Tedy i chybně založený 
travní pás (po spádnici) má pozitivní efekt na naši krajinu. 
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Abstract 
The priority of space in the urban environment has not only the power to integrate individual scenes 
into larger, interconnected units, but also to influence the mental and physical condition of the 
population and to evoke a sense of belonging and empathy with space. This article focuses on the 
study of the relationship between housing prices and selected characteristics of the urban environment 
in the locality of Brno-město, especially the impact of the perception of greenery elements, water 
bodies and uncontrolled landfills near residential real estate on the price of housing. This research was 
carried out using an alternative approach, based on the techniques of expert judgment of selected 
experts, specifically the Fuzzy Delphi approach. It is a flexible method applicable to a number of 
researched problems and can be suitably used as a primary alternative to subsequent more detailed 
hedonic analyzes. The achieved results have shown that the most significant attractiveness in urban 
areas have the greenery elements. The results help people in decision making processes in order to 
understand and analyze the interactions between the residents and individual important elements of 
the urban environment. 
 
Key words: Alternative approach, economic valuation, property prices, residential building, urban 
environment. 
 
Introduction 
During the evaluation of the properties there are various factors which may directly or indirectly 
influence the price of housing. Generally, the location of residential buildings is more attractive, 
excluding historical centres, if the urban space is supplemented with landscape features and greenery 
(parks, green area determined to recreation etc.). Also the protection of the environment and 
recreation in the context of prioritizing the surroundings plays a significant role. It has been proven that 
the perception of several scenes of urban environment has an influence on the price of housing. 
However, the environmental factors are not usually considered in the Czech Republic in terms of 
evaluation of the property. On the other hand, these influences are outside of the Czech Republic 
examined and an amount of significance on the value of property is determined. This article is focused 
on assessment of influence of the environmental factors on the value of residential buildings, 
specificely on the greenery, the water features and the landfills in the landscape of the city. The 
research took place within the scope of questioned experts who were divided into four sections 
(economy, building industry, architecture and real estate). In aid of the Fuzzy Delphi method, 
percentage estimations of the impact of an intangible asset in our case on the scenic view of the price 
of real estate were determined. 
 
Literature review 
In the article published by Dimitris Damigos and Fotis Anyfantis, the value of scenic views in Athens, 
Greece is explored via using an alternative approach based on the Fuzzy Delphi technique. They 
concluded that the effect of the sea is very significant and can increase the price of housing by 34%. 
Another importance of the city park increases the price of the house by 18%. They also deal with 
negative influences and they found out that the strongest influence affects the composition and the 
industrial area, the influence affects the decline in residential property prices by up to 23%. (Damigos 
et al. 2011) 
Scientists from many countries of the world deal with the water element in the urban landscape and its 
influence on the price of real estate. Bourass et al. argued that the water element in Auckland, New 
Zealand, increases the selling price of real estate by 10% and, in addition, this factor attracts more 
buyers (Bourass et al. 2003). Jim and Chen from Guangzhou, China, found out that the proximity of 
water features around real estate increased the cost of housing by 13% (Jim et al. 2006). Nadja Ferlan 
et al. found out that the greatest added value is the view of the water element, which can increase the 
selling price by up to 40% (Ferlan et al. 2018). The greenery is a very important element, especially in 
the urban landscape. Its importance and influence on the selling price is mentioned in many 
international publications. Research in the Netherlands has revealed that the forests surrounding the 
residential property add a premium of 6 to 12% to the price of housing (Luttik 2000). A similar 
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conclusion was reached by Finnish scientists who attribute a 5% effect on the price to forests near real 
estate (Tyrväinen et al. 2000). Jim and Chen from Guangzhou, China, found out that the proximity of 
green spaces around real estate increased the cost of housing by 7% (Jim et al. 2006). 
 
Materials and methods 
Generally the Delphi method is used in areas which are determined in advance. There are a few forms 
of it. The Delphi Method was developed in the 1950s and 1960s at the RAND Corporation in the USA. 
The traditional Delphi is based on the views of individuals in a discussion. The Delphi method 
contributes to the establishment of social opinion in certain areas since it helps compliance to be 
found. Due to this, the method was chosen as suitable for making a conclusion of determination of the 
price of properties in which non material factors are being researched. On the other hand, ”Fuzzy 
Delphi Method” is also widely used. This method is based on the traditional Delphi method with a 
usage of Fuzzy logic principle. The classical logic is two valued (for example yes or no; 1 or 0; bigger 
or less, etc.). Subsequently, Fuzzy logic was established on occasion that in the real world there are 
not existing exact borders so not only 1 and 0 but also the numbers between them are important. 
Instead of two certain values, infinitely degrees of intervals can be earned [0, 1]. (Hájek 1998) 

  

Where is the membership-degree function  
In the course of time the traditional Delphi method and Fuzzy Delphi Method are evolving. Two 
mathematicians Roy and GARAI presented Progress in the Fuzzy Delphi Method by using triangular 
intuitionistic fuzzy number “TIFN”. This method is used as an advanced tool. (Tapan et al. 2012) 
In the first step, different types of scenic views were photographed. In the next step, the filter of these 
photographs was proved, and such types of scenic views were selected for which the properties were 
assessed as significantly as possible. Subsequently, together with Delphi method, a questionnaire with 
concrete questions was made. Also a circuit of experts was determined and the questionnaire was 
sent to them. These experts work either in the sections of economy, building industry, architecture and 
real estate. Addressed experts filled the questionnaires and sent them back. Subsequently, an opinion 
exchanging phase of evaluation from each questionnaire took place. Although the questionnaires with 
filled results of the first round were sent to the experts again, the changes of the original opinions were 
minimal. The authors of the research suggest that the experts persist on their opinions and that they 
are not willing to reconsider them. 

 
Fig. 1: The representative types of scenic view in urban environment, from left basic view, greenery 

water bodies and uncontrolled landfill 
 
Results 
The estimate of the attractiveness of the specific examined type of scenic view corresponds to the 
point evaluation of individual interviewed experts from the scale from 0 to 10, where 0 indicates the 
least attractiveness and 10 indicates the greatest attractiveness. The evaluation of the attractiveness 
of individual views in the urban environment differs slightly across sections, economics and real estate 
experts evaluated the attractiveness of selected views very similarly. According to the results of the 
scoring, the greenery and the water bodies in the urban environment are at a similar level in terms of 
attractiveness, with the greenery receiving an average of 8.2 points out of 10 and the water bodies 7.7 
points out of 10. All esperts sections agreed that the most attractive in an urban environment is a view 
of the greenery, followed by the water bodies and with a very low attractiveness, on the contrary, is 
indicated a view of the uncontrolled landfill. The relationship of confusion also applies to environmental 
factors. The consumer must therefore choose between using his resources for normal or 
environmental factors. This is exactly the same as the demand curve. 
The possible influence caused by different types of scenic view is shown the Fig 2. The obtained 
results show that 92% of respondents are convinced of the positive impact of the greenery in the urban 
environment on the price of housing, 88% of respondents are convinced of the water bodies. The 
proximity of uncontrolled landfills near dwellings has a negative effect, which is believed by 77% of 
respondents. The scenic view of the greenery, the water bodies and the uncontrolled landfill will not 
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cause a change in the price of housing, which was stated by 7%, 10% and 23%, respectively. The 
same trend was shown in the question of evaluating the quality of a certain type of scenic view with a 
basic urban view. The view of the greenery seems to 97% of respondents better than the basic urban 
view, the water bodies in 92% and, conversely, the uncontrolled landfills are worse, which is agreed by 
82% of respondents. 
 
Tab. 1: The attractiveness of the examined types of scenic views are stated by experts from individual 
sections 

 Greenery Water bodies Uncontrolled landfills 
Economics 7,75 7,25 0,75 

Building 8,61 7,67 0,39 

Architecture 9,00 8,50 2,00 

Real estate 7,50 7,33 1,33 

Average 8,22 7,69 1,12 
Minimum 5,00 4,00 0,00 
Maximum 10,00 10,00 4,00 

 

 
Fig. 2: Percentage estimate of the influence of the price of housing by the examined types of scenic 

views and comparison with the basic view 
 

The table 2 summarizes the percentage estimates of the impact of an intangible asset in our case on a 
scenic view of the price of housing, considered by individual experts. It is possible to add a premium 
from 0 to 100% to the intangible asset, which will be reflected in the price of the residential property. 
According to architects, the scenic view has the greatest influence in general, they stated an influence 
from 18 to 50%, contrary, the smallest influence is considered by real estate experts, specifically from 
6 to 32%. Taking into account the estimates of experts from all interviewed sections, we get a 
minimum effect of the scenic view on the price of housing in the urban environment of 11% and a 
maximum of 38%, but the most probable effect according to the findings is around 21%. 
Pearson's correlation coefficient between the individual estimates in the data set is 0.97, 0.98 and 0.86 
(p <0.01), which indicates a very strong degree of dependence of the provided estimates, so the 
selected experts are likely to provide absolutely coherent conclusions. 
 
Conclusion 
In this paper the authors refer to the importance of the environmental factors (scenic view) in urban 
areas and they examine its impact particularly on the prices of housing via Fuzzy Delphi method in 
Brno-město location. It has been confirmed that the landscape factors such as the greenery or the 
water bodies have a significant importance for urban areas in relation to the function of living and 
recreation of the population. It has been shown that it is necessary to protect and streamline the 
creation of environment and social space focused on the needs of a user around dwelling. These 
features can not only affect the mental and physical condition of the population but they can also 
cause an impact on the price and value of properties. Questioned experts provided coherent 
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conclusions with strong dependence on the basis of the performed correlation. The most probable rate 
of impact on housing prices of a researched environmental factor is about 21%. The results of this 
research correspond with a finding of similar focused researches in other countries with the same 
chosen factors of specific urban areas. 
 
Tab. 2: The influence of the scenic view on the price of housing estimated by experts from individual 
sections 

 Amin Aave Amax 

Economics 11% 18% 30% 

Building 9% 21% 39% 

Architecture 18% 30% 50% 

Real estate 6% 16% 32% 

Average 11% 21% 38% 

Minimum 0% 5% 10% 

Maximum 40% 50% 100% 
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Souhrn 
Článek pojednává o environmentálních faktorech ovlivňující cenu bydlení. Souvislost priority prostoru v 
městském prostředí integruje jednotlivé scény do  větších, vzájemně propojených celků, které mohou 
ovlivňovat i psychický a fyzický stav obyvatelstva. Je mnoho faktorů, které ovlivňují ceny bydlení a to 
ať už pozitivně nebo negativně. Mezi zkoumané environmentální faktory jsou zařazeny dopady 
vnímání výhledů na zelené a rekreační plochy (městská a krajinná zeleň, vodní plochy a prvky) a 
současně také vliv nekontrolovatelných skládek, které se mohou v těchto plochách vyskytovat. 
Předmětný výzkum byl proveden u rezidenčních nemovitostí v lokalitě Brno - město, metodou Fuzzy 
Delphi. Jedná se o flexibilní metodu, pomocí které byla stanovena míra významnosti jednotlivých 
zkoumaných faktorů. Výzkum probíhal v několika krocích. V souladu s postupem metody Fuzzy Delphi 
bylo dotázáno cca 50 odborníků (z oblasti stavebnictví, reality, architektury a ekonomiky). Odborníci 
hodnotili atraktivitu a vliv scénického pohledu v městském prostředí. Následně byly z těchto dotazníků 
zpracovány jednotlivé výstupy. V případě scénického pohledu v městském prostředí se potvrdil 
předpoklad, že krajinné prvky jako zeleň a vodní plochy mají kladný vliv na cenu bydlení oproti výhledu 
na neřízenou skládku, která ji zásadně snižuje. Až 92 % dotazovaných odborníků pokládá zeleň za 
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kladný faktor a pouze 8 % z dotazovaných považuje tento faktor za bezvýznamný. Další krajinné 
prvky, tj. vodní plochy a prvky pokládá 88 % dotazovaných za kladný faktor, 1 % za záporný a 11 % 
je považuje za bezvýznamné. Poslední zkoumaný faktor, výhled na neřízenou skládku, byl odborníky 
vyhodnocen ze 77 % jako negativně ovlivňující, avšak 23 % dotazovaných jej považuje za 
bezvýznamný. Dále byl metodou Fuzzy Delphi vyhodnocen odhad procentuálního vlivu scénického 
pohledu na cenu bydlení. Závěry vybraných odborníků lze považovat za koherentní na základě velmi 
silné závislosti provedené korelace. Nejpravděpodobnější míra ovlivnění ceny bydlení vybraným a 
zkoumaným environmentálním faktorem je cca 21 %. 
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Abstract 
We investigated selected study areas regarding natural and cultural development and changes in the 
last circa 200 years with the goal to reveal their heritage and values from point of view of many 
geographical disciplines. Using various types of data and methods of physical, social geography and 
geoinformatics we have analysed thirty study areas so far, especially landscapes, which went through 
massive changes such as vanishing of inhabitants and settlements and extensification or afforestation, 
urbanization and construction new water bodies. Here, we expertly chose areas with recreational use 
and investigated their land cover changes between the 19th century and nowadays to find out whether 
and how land cover and recreation use are related. In addition, we would like to present wide range of 
outputs of our project and connections between heritage and its representation of the landscape, land 
cover change and recreation in the study areas. We concluded that landscape changes are hand in 
hand with current recreational use. There is a shift from productive to non-productive functions, 
however ways differed significantly, e.g. using old structures for new activities, activities based on new 
or transformed structures and landscape or even covering old structures by recreation. 
 
Key words: Recreation, Land cover change, Complex geographical analysis 
 
Introduction 
“Heritage of extinct landscapes: identification, reconstruction and presentation” is a project supported 
by the Ministry of Culture of the Czech Republic. The aim of the project is to recognize, identify and 
visualize development, heritage, and values of the selected study areas, which are situated across the 
Czechia, e.g., mountainous agricultural areas, (post)military areas, postmining areas, urbanized areas, 
valleys covered by water bodies are among them. This project is lasting from 2018 to 2022, we have 
investigated 30 study areas so far. Many different outputs stemming from the broad definition of the 
project and heritage respectively (Harvey 2001). They are prepared by wide team from the 
Geographical section of the Faculty of Science, Charles University. These outputs are ranging from 
physical-geographical analysis and description of the study areas to historical and cultural 
geographical analysis of the society and representation of the region in symbols and institutions. 
Somewhere in between we can find landscape and its various changes during the study period (that 
starts in the middle of 19th century). Cultural landscapes incorporate people and nature and real 
changes, land use and values as well (Kolejka et al. 2011). All together these results contribute to 
heritage and knowledge recognition, which can we read in the landscape (Gojda 2000). Land use in 
the past can affect current use because change is a fundamental attribute of the landscape (Antrop 
2008). 
In this article we would like to introduce study areas and shed light on their (potential) recreational use 
in the perspective of land cover change and other outputs of the project. We used function of heritage, 
when the old (land) use of the landscape or the part of this is transformed and provides the new 
function, e.g., recreation (Kupková, Bičík eds. 2020). 
 
Material and methods 
We chose ten study areas (Fig. 1, Tab. 1) with recreation function (or potential for recreational 
function) to analyse land cover change and current recreational activities and activities related to 
landscape heritage. 
Land cover in these study areas were analysed on the parcel level in two temporal horizons; first time 
horizon was from the around the half of 19th century and the second took the current state (2018 - 
2020) of the areas. 
Both horizons are based on the cadastral maps, first time horizon on the Imperial imprints of the Stable 
Cadastre provided by the Czech Office of Surveying Mapping and Cadastre and the second time 
horizon was made by using cadastral maps from the Registry of territorial identification, addresses and 
real estate edited on the basis of actual orthophotos. Maps were finally processed and changes 
evaluated in ArcGIS software (ESRI). 
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Land cover was classified to seven categories: built-up areas, forest, arable land, permanent 
grassland, permanent cultures, water bodies and other areas to analyse the change. We picked the 
category with the largest increase in study areas to determine main land cover change (Tab. 1). 

 
Fig. 1: Map of the study areas 

 
Recreational use or potential was investigated based on various sources – field research, institutions, 
historical, cultural, or natural sites present in the study areas or current land use. 
 
Tab. 1: Description of the study areas 
Study area Main land cover 

change 
Type of recreation 

Český kras afforestation postmining, natural 
Jáchymovsko afforestation postmining, natural, spa 
Jistebnicko grassing natural, sport (golf court), farming 
Krkonoše afforestation natural – mountains, forests, sport (skiing, hiking) 
Kutná Hora urbanization historical, urban, mining 
Milovice postmilitary landscape 

- other 
natural, military (potential), sport (golf court), leisure 
(amusement park, festivals) 

Mostecko postmining landscape 
- other 

water bodies for recreation, hippodrome 

Novomlýnské 
nádrže 

watering water bodies for recreation, 
vineyards, cultural, historical and natural sites 

Střední Povltaví watering water bodies for recreation, forests 
Šumava afforestation natural – forests, mountains, sport (skiing, hiking)  
 
Results 
We present a recreational potential of our selected study areas as a result of 200 hundred years 
landscape development. 
Český kras: Formerly agriculturally used area with quarries and traditional connection of human 
activities and nature was afforested in the study period and recreation is oriented on nature (tourism) 
and postmining artefacts in various ways (climbing in quarries, museum of mining). 
Jáchymovsko: Mountainous landscape lost former agricultural and mining function. After the World 
War II the area was affected by the expulsion of the Czech Germans and the area become even more 
peripheral. Furthermore, working camps for prisoners during the communism is another chapter from 
marginalization of the area. Now, recreation is focused on nature (tourism), history (mining, working 
camps) and sport (skiing). 
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Jistebnicko: In mid-lands situated formerly intensively agricultural area was changed into grassy 
landscape. Despite the peripheral location recreational land use emerged recently; ski slope with ski 
lift, golf court and farms are main objects of tourism in this study area. 
Krkonoše: Mountainous region with agricultural was afforested. This is one of the examples of 
changes from productive landscape to landscape with non-productive function. The Krkonoše Mts. are 
National Park, and thus nature conservation and recreation are main functions. Skiing and tourism 
belong among the favourite recreational activities here.  
Kutná Hora: This town is in the centre of the urban area, which was during the study period even more 
urbanized. The wealth history with medieval silver mines and outstanding architecture in city centre 
attract tourists. Recreational based on former use is evident from present museums as well. 
Milovice: Former military area has been replaced by various new land uses and activities related to 
recreation; amusement park, golf court, nature reservation with viewpoints and former military airport 
used for festivals and similar events, furthermore some structures and institutions are still referenced 
to the former military use. 
Mostecko: Agricultural landscape was totally changed due to surface coal mining. Now, mining is 
slowing down, and new land use / recultivation is the one of the key questions for the region. Water 
and other types of recultivation (hippodrome) is one possible way, which serves for recreation 
purposes as well in this study area. 
Novomlýnské nádrže: New water bodies were built for irrigation of the agricultural land and valuable 
alluvial forest and meadows disappeared. Despite this lost, recreation is thriving. There are camps 
next to new dams and together with wine tourism and famous archaeological sites the water bodies 
support recreational use of the landscape. 
Střední Povltaví: Similar to Novomlýnské nádrže, valley of the Vltava river was flooded, and new dam 
brought new land use; recreation has been developed mainly on the banks of the water body. 
Šumava: Mountainous area affected by expulsion of the Czech Germans after the World War II. 
Agricultural area was afforested and now after establishing of the National Park nature conservation 
and recreational (tourism in nature) are main non-productive functions of the study area. 
 
Discussion 
We presented a recreational potential of some of our study areas that has been developed during the 
landscape changes in last two centuries. These changes gave a new values and types of land use to 
the study areas. The recreational attractiveness and use are based on natural and social history and 
landscape (land cover) change mainly caused by human activities. In the majority of our study areas 
we can see shift from productive to non-productive function, where former use and land cover change 
is crucial for today´s recreation (quarries, mining, water bodies, military area). Furthermore, social 
aspect and human perspective are important for current use and recreation as well, e.g. establishing 
National Parks, changes of the perception of the mining areas etc. may finally attract tourists (Kolejka 
2013). There are differences in the way how the old use and heritage is treated currently: 1) old 
structures are used by new activities (quarries for climbing, significant places such as churches, old 
mining constructions for visiting, Kupková et al. 2018, Jelen, Čábelka 2020, Jelen, Karásková 2020); 
2) transformed structures and changed landscape give an opportunity for the new use and activities 
(mining as a new water body, afforested or grassed landscape for tourism, postmilitary area with 
various use, Kupková et al. 2019); 3) new structures, which are intended to a new (recreational) use 
(water bodies). To sum up, today´s recreational use is often determined by yesterday´s production 
use. Somewhere, in opposite, recreational structures were placed despite the former use, to cover it, 
e.g., in case of recreational objects situated on the former working camps (Hloušek 2017). 
 
Conclusion 
We briefly presented our project and various outputs, which show heritage of the landscape from many 
points of views (natural, sociological, cultural…). Here, we focused on relation between land cover 
change and recreation to show, which changes lead to recreational use and how heritage is treated. 
Majority of our areas lost their productive function, which was transformed to recreational use given by 
former use, importance, outstanding position, or natural configuration. Some of them were built 
primarily for recreational and somewhere recreational use should cover former use. Therefore, past 
and continuous change and their representation are factors influencing current (recreational) use of 
the landscapes, which are still changing. 
All outputs are available on the webpages of the project: http://www.zaniklekrajiny.cz/. 
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Souhrn 
Projekt NAKI II: Dědictví zaniklých krajin: identifikace, rekonstrukce, zpřístupnění zpracovávaný 
geografickou sekcí Přírodovědecké fakulty UK přináší široce pojatý aplikovaný výzkum vybraných 
modelových území. Cílem projektu je ve zmíněných územích identifikovat, (roz)poznat, dokumentovat 
a vizualizovat dědictví krajiny a jejich přeměn. Pro projekt jsou prioritně vybírána území, která prošla 
významnou změnou ve sledovaném období posledních zhruba 200 let. V tomto časovém období jsou 
sledovány změny krajiny a dále je dědictví dokládáno dalšími široce pojatými výstupy, které popisují 
přírodní i společenskou složku proměn. Zkoumána je tak historie území s využitím srovnávacích 
fotografií a fotorealistických modelů, přírodní poměry, krajinný ráz, vývoj společnosti i odraz dědictví 
krajiny ve stávajících institucích jako jsou muzea a skanzeny. V tomto příspěvku jsme se zaměřili na 
vztah rekreace a změn krajiny (krajinného pokryvu/využití krajiny). Vybrali jsme deset z celkem třiceti 
zatím zpracovaných území, která mají rekreační využití nebo potenciál pro tento způsob využití. Ta 
jsme z hlediska hlavních procesů změn krajinného pokryvu a typů rekreace popsali a rozdělili podle 
vztahu změn krajiny a rekreačního využití. Z výsledků je patrné, že rekreace úzce souvisí se změnami 
krajiny z původně produkčních do mimoprodukčních funkcí, nicméně způsoby, jak se toto děje, jsou 
různé, např. staré struktury krajiny jsou využívány novými způsoby, jinde jde o využívání nově 
změněného krajinného pokryvu či vybudování nových struktur sloužících rekreaci. 
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Abstract  
Historical transport systems represent a significant part of the industrial heritage and their preserved 
parts belong to attractive, often visited, tourist destinations.  Such transport systems can also include 
river ferries, which were used to cross watercourses where it was not technically possible or 
economically feasible to build a bridge. In this paper, we present the initial findings from the 
geographical research of historical localities of river ferries. The research includes both the 
identification of localities with the help of historical topographic maps and its projection into the current 
landscape, field visits with documentation of preserved buildings and their evaluation in terms of tourist 
attractiveness. The evaluation is based on the current use of preserved physical objects (if any), as 
well as forms of preservation of the genius loci of these localities. The initial testing of the approach 
was conducted over the Morava river basin in the south-eastern part of the Czech Republic.  
 
Key words: Czech Republic, river ferry, Morava river basin, classification 
 
Introduction 
Major rivers are a natural barrier in the landscape and therefore also significant transportation barriers. 
In the Middle Ages, bridges were very rare so fords and ferries were common ways to cross the large 
rivers. With the advancing technological development, bridges have become the dominant way of 
overcoming watercourses and ferries were preserved only where it was not technically possible or 
economically feasible to build a bridge. 
Especially in urban locations, passenger ferries are still used by everyday commuters as an integral 
part of the transportation system (Bignon, Pojani, 2018; Deka, Carnegie, 2021). The tourist demand is 
another driver essential to maintaining historic river crossings as it offers travellers a unique 
experience of watery landscapes by engaging with the river in ways that are beyond bridges and other 
forms of transport (McGrath et al., 2020). Existing ferries compensate for the lack of bridges and would 
facilitate movement between tourist attractions located on opposite banks of the river (Tarkowski et al. 
2021). 
Historical transport systems, including ferries, represent a significant part of the industrial heritage. On 
the other hand, the historic ferries themselves, whose basic components (piers on the riverbanks, 
barges) were constructed of not very durable materials (wood), usually did not leave much noticeable 
traces in the landscape. However, this may not be the case for related buildings that were connected 
to such a place of transport network - most often a house for a ferryman and in the case of exposed 
routes also an inn for travelers or guardhouse, where tolls were often collected (Lídl, 2009; 
Ivanič&Husár, 2019). 
Far more often, however, various toponyms have been preserved as a memory to the existence of a 
ferry in a certain locality - the street name, field track, part of a forest or other important features in the 
landscape. 
The tourism facilities (eg. information panels for educational trails) are important way to preserve a 
certain "memory of the place" and to recall the interesting existence of the site. The modern way to 
promote the site as part of tourism are leisture geolocation games such as geocaching (Skinner et al., 
2018) or waymarking. These have become extremely popular also in the Czech Republic (Remeš, 
Vítek, 2010) and Slovakia (Vrbičanová et al., 2019) in past years. 
The subject of the study of the article will be historical localities in the Morava river basin in the south-
eastern part of the Czech Republic, where the operation of regular ferries from the second half of 18th 
to the half of 20th century was identified using old topographic maps. The main goals of this paper are 
classification of such localities based on the projection into the current landscape and their role in the 
transport system; documentation of preserved buildings; survey of existing toponyms and evaluation in 
terms of tourist attractiveness. 
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Material and methods 
The identification of historical ferries in the study area was conducted on data obtained by Havlíček 
and Dostál (2020) using old topographic maps from various military mappings between 1764 and 
1953. The identified places were projected into aerial images and refined on the basis of logical 
connections of landscape elements. 
Each identified site was visited and explored to identify the preserved elements of the ferry (if any) and 
existing patterns for recreational use of the landscape were observed. The knowledge gained in the 
field was the key element for the classification of sites. The typology is based on an analysis of the 
historical importance and the current state in the terms of existence of construction (the principle is 
derived from Krejčí et al. (2016)) and the usability in tourism. The table 1 defines the classification in 
six categories. 
Various toponyms have also been sought in modern map materials (Basic Map 1: 10,000, Cadastral 
Maps), which refer to the existence of a ferry in the past. 
 
Tab. 1: Classification of identified sites 

 historical 
significance in situ remains genius loci 

existing river 
crossing (to 

50 m) 

nearest all 
year river 
crossing 

linkage to 
trails - left x 
right bank 

A ferry on major 
road 

constructuction 
elements are 

existing 

used in 
water 

transport 
permanent to 200 m 

educational 
trail, bike trail 
of 1st or 2nd 

class 

B ferry on 
secondary road 

some 
construction is 

preserved 
other use occasional 

all year to 500 m marked trail, 
street 

C ferry of local 
importance 

only little terrain 
traces 

another 
reminder* 

occasional 
seasonal to 1000 m 

common dirt 
road, 

footpath 

D ferryboat 
(personal) 

all traces have 
vanished none no crossing over 1000 

m no linkage 

* significant toponyms, info-board etc. 
 
Also leisture geolocation games sites in the buffer of 500 m from identified localities were investigated, 
whether their information page contained any notice on the former ferry or not. The websites 
geocaching.com, waymarking.com and author’s personal geodatabase (developed since 2008) 
containing all existing and archived caches in the Czech Republic and Slovakia were the sources. 
 
Results 
There are no operating ferries in the study area at the moment. A total of 21 localities were identified 
on various mappings, where the individual ferries were located in the past (Fig. 1). However, their 
existence was far from continuous, many of them disappeared and arose according to the changes in 
transport needs. Some were replaced by a bridge or left only as a ford. At the same time, however 
(especially in the far past), the existing bridges were often destroyed by floods or war events and must 
be temporarily replaced by a ferry. 
The evaluation of sites (Table 2) revealed that there were ferries located only on regional or local road 
links. In 6 localities a ferryman's house is preserved, used for living, while in 5 more places various 
remnants of landscaping were visible (Fig. 2). The only ferry site still in use for water transport is 
Rohatec, where a wharf for recreational purposes is available (Fig. 4). 
The exact position of six localities is now out of main river because of changes in the course of the 
riverbed due to river regulation. Five localities were substituted by fixed link (bridge or footbridge) in 
the same position, while others have one in relative proximity. There is no chance to cross the river 
within a distance of 1 km in seven cases. There are important cycle paths and other hiking trails along 
the Morava and Bečva rivers, so the localities are generally very well accessible for tourists. 
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Fig. 1: Ferries identified in Morava river basin 

 
Fig. 2: Nedakonice - a ferry site existed here from 1930s to early 1980s 

 
Investigated localities in local toponyms: 
The term “přívoz” (“ferry” in Czech language) appeared twice in the street name (Rohatec: “Přívoz”, 
Nedakonice: “U přívozu”), in oikonyms (“Přívoz” near Lanžhot, “Bzenec přívoz”) and most often in the 
agronyms (Lanžhot: “U přívozu”; Rohatec: “Přívozské Padělky” and Kostelany nad Moravou: 
“Přívozy”). The hydronyme “U kopčanského přívozu” is somewhat misleading - the lake from former 
meander of the Morava River and the fishing area of the same name are located about 2 km from the 
real historical location of the ferry. 
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Tab. 2: Historical ferries identified in Morava river basin and their classification 
Locality (1) (2) (3) (4) (5) (6) 
Nové Mlýny B C C D A BD 
Lanžhot - Brodské B B B A A AA 
Lanžhot meadows C D D x x x 
Mor. Nová Ves - Kopčany B B B D D AA 
Rohatec - Skalica B B A C D CA 
Strážnice meadows C D D x x x 
Strážnice B D C x x x 
Nedakonice old ferry C D C x x x 
Nedakonice new ferry C B D D D CB 
Kostelany n/M. - village C C D D A CA 
Kostelany n/M. - river arm D D D x x x 
Babice D B D D D CC 
Spytihněv C D D x x x 
Kvasice B C D D C AB 
Lobodice C C D A A AA 
Bečvisko D D D D D DB 
Vrbovec D B D D D DB 
Slavíč - Zadní Familie D D D D D AB 
Rybáře D D D A A AB 
Kamenec C C D A A AA 
Pisárky D D D A A BA 

Note: see Table 1 for code explanations. Column descriptions: (1) historical significance; (2) in situ 
remains; (3) genius loci; (4) existing crossing; (5) nearest all year crossing; (6) linkage to trails 
 

Fig. 3: Memorial of drowned children near 
Nové Mlýny 

Fig. 4: There is a wharf today at the site in 
Rohatec 

  
 

 
Reflection of investigated localities in geolocation games 
Geocaching - Only 1 of the 21 localities is currently mentioned in the game. Two more sites had a 
cache in the past, but these have been archived (removed from the game) over time and are no longer 
part of it. The existence of small ferry in settlement Rybáře is mentioned in the text of “GC2Q69D 
Hranice: Suchou nohou pres Becvu - Rybare” created in 2011 and dedicated to a modern footbridge. 
Cache “GC10G33 Zrádná Dyje / Treacherous river Dyje” in 2007-2012 was reminiscent of a tragic 
event, when 31 children drowned after the ferry overturned on May 26, 1936 and the existence of a 
monument that still draws attention to the site of the tragedy (Fig. 3). The only other ferry mentioned 
was site in the village Kvasice: cache “GC2XE5F Kvasicke mosty” existing in 2011-2016 mentioned 
the ferry in the place where in 1864 was built bridge, as well as a temporary ferry after destruction of 
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the bridge by the Nazis in 1945. 
Waymarking - in the Czech Trigonometric Points category, WM9GQY “TB 4524-21 U přívozu” located 
near locality No. 6 is mentioned, and the description mentions the existence of the ferry until the early 
1980s. 
 
Discussion and Conclusion 
The obtained results suggest that ferries in the studied area mainly played the role of a secondary way 
of overcoming the water flow, because there were bridges at main trade routes. The potential of using 
the sites of historic ferries as an attraction of rural areas depends on the current state of the place. 
Few of the studied localities have preserved their genius loci, a rare exception being Nové Mlýny and 
Rohatec. In particular, places with a certain degree of preserved construction remains related to the 
existence of a ferry would deserve additional information. An info-board is already located in some 
places (or their vicinity), but this part of the history of the place is not mentioned. 
Increasing the connectivity and accessibility of the territory only makes sense in places that are 
located in the current watercourse, well connected to tourist trails on both riversides and there is no 
other way to cross the watercourse nearby. Due to the width of the Morava River, a fixed connection in 
the form of a footbridge can be considered. In the study area such requirements are met in the first 
place by the former ferries Nedakonice, Babice, Slavíč and possibly also Moravská Nová Ves and 
Rohatec.  
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Souhrn 
Dopravní systémy představují významnou součást průmyslového dědictví a jejich zachované části 
patří k atraktivním a často navštěvovaným turistickým cílům. Mezi takové systémy můžeme řadit i říční 
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přívozy, které se využívají k překonání vodních toků tam, kde není technicky možné nebo ekonomicky 
proveditelné postavit most. 
V tomto příspěvku prezentujeme úvodní poznatky z geografického výzkumu historických lokalit říčních 
přívozů na území ČR. Výzkum zahrnuje zejména identifikaci samotných lokalit s využitím historických 
topografických map a jejich projekci do současné krajiny, terénní prohlídky s dokumentací 
dochovaných staveb a vyhodnocení jejich potenciálu z hlediska turistické atraktivity. Toto hodnocení je 
založeno na současném využití dochovaných fyzických objektů (pokud vůbec ještě existují) a na 
formách zachování genia loci těchto lokalit. Jako pilotní oblast bylo vybráno povodí řeky Moravy. 
Získané výsledky naznačují, že přívozy ve studované oblasti hrály hlavně roli regionálního či místního 
způsobu překonání vodního toku, protože na hlavních obchodních cestách byly již ve středověku 
vystavěny mosty. Potenciál využití míst historických přívozů jako atrakcí venkovských oblastí závisí na 
aktuálním stavu místa. Málokterá z identifikovaných lokalit si zachovala genius loci, vzácnou výjimku 
představují lokality Nové Mlýny a Rohatec. Zejména místa s určitým množstvím zachovaných staveb 
souvisejících s existencí přívozu by si zasloužila dostupnost in situ informací. Info-tabule se již na 
některých místech (nebo v jejich blízkosti) mnohde nachází, ale tato část historie místa nebývá 
zmíněna. 
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Abstract  
Our study focuses on various types of forest management (coppicing, grazing and litter raking) and 
their influence on young coppice from a biometric, phytocoenological and pedological point of view. 
Furthermore, it examines whether these management methods could be a tool for maintaining 
colourful landscape mosaic. Our study has been carried out in localities where, four years ago, 
research areas were established for the conversion to coppice-with-standards with the dominant 
representation of Quercus petraea agg. (Matt.) Liebl. The research plots are located at TFE Masaryk 
Forest Křtiny, in the forest district Bílovice n. Svitavou. The outputs of the study enable comparison of 
different forest managements in young coppices. Our study provides a unique data series of short-
term response of young oak standards, as well as the reaction/changes of soil and phytocoenosis to 
various types of management in coppice in the SE part of the Czech Republic. Research plots where 
sheep grazing and litter raking have been taking place since 2018 are quite unique and serve as 
model examples of various types of management in Central European coppices. 
 
Key words: oak standard, sheep grazing, litter raking, soil, phytocoenology 
 
Introduction 
During the 19th and 20th centuries, traditional management methods in coppice gradually disappeared 
as a result of the expansion of high forest cultivation and the general negative awareness of the impact 
of coppice on forest ecosystems. Often, this negative influence was amplified by the practice of 
grazing or litter raking, etc. Now, the return to traditional managements is a discussed topic, promoted 
by many foresters in Europe and especially by the scientists and conservationists. Traditional 
management methods – coppice, grazing or litter raking, can have a positive effect on forest 
biodiversity. The use of traditional management methods is therefore desirable in nature conservation 
(Vild et al., 2015). Very important is to mention that grazing contributed to the formation of the 
landscape. Many habitats were created thanks to grazing (Buček, 2000). 
Coppice-with-standard is recommended not only as a suitable management method for protected 
habitats with a dominant representation of oak (eg mixed floodplain forests, Galio-Carpinetum oak-
hornbeam forests), but also for the protection of some European important species. However, 
management in coppice-with-standards is currently practically forgotten and there are only a few 
stands of this type of management (Utinek, 2009; Kadavý et al., 2011). Our project should bring new 
information about coppice-with-standards. There are not many works that deal with upper soil horizons 
and soil enzymatic activity in coppice under different forest managements. That is why research plots 
where established and the goal of the project is a complex analysis of the condition and development 
of young coppice under different forest managements (copping, grazing, litter raking) and under 
different points of view (dendrometric, phytocoenological and pedological).  
 
Material and methods 
Thinning with the aim of creating forest stand of coppice-with-standard was carried out on the plots in 
winter 2016/2017. On the plots were left 92 standards per hectare. The research plots are located at 
the TFE Masaryk Forest Křtiny, forest district Bílovice nad Svitavou, at an altitude of 340 m above sea 
level. Data are collected on six fenced research plots 60 × 40 m with a 20 m protection zone, the three 
plots are grazed (from 2018 till now). Each plot was divided into a litter raking plot and not litter raking 
plot. The last litter raking was performed in April 2019.Thanks to this, all variants of management were 
combined in 3 repetitions. There are also three control plots 30 × 40 m, with no treatment.  
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At the beginning and in the end of the growing season, the circumference of the standards is 
measured. The following formula is used to calculate the relative growth rate (RGR %) = (c2 – c1) / c1 * 
100. The abbreviation c means circumference of the standards, at the beginning (c1) and in the end of 
the inventory period (c2). The circumference RGR of Quercus petraea agg. (Matt.) Liebl. between all 
tested treatments and between all four years (2017–2020) were compared by two-way ANOVA with 
interaction (2F-ANOVA) and post hoc multiple comparison Tuckey test. 
On all the plots was carried out classical geobiocoenological sampling (Randuška et al., 1986). This 
sampling was realized on permanent geobiocoenological plots of size 15 × 15 m and comprised 
mainly of plant species composition and their estimated cover. 
On all the plots we sampled soil from organomineral A horizon in four repetitions per plot (12 samples 
per treatment) in autumn 2017; 2018 and 2020. We reduced wide spectrum of soil properties using 
principal component analysis (PCA) to obtain representative parameters which can help us better 
understand soil environment reaction on the treatments, and which are following: base saturation (BS 
in %), total nitrogen content (N in %), humic substances ratio (C-HK/FK) organic carbon (Corg in %), 
microbial biomass content (Cmic in ug per g of dry mass), urease activity by Kandeler and Gerber 
method (in ug N-NH4+ per 1 hr per 1 g of dry mass), ammonia and nitrate nitrogen (N-NH4+ in ug N-
NH4+ per 1 g of dry mass and N-NO3- in ug N-NO3- per 1 g of dry mass, respecively). We analysed 
the soil data via PCA in the R software. 
 
Results and discussion 
Dendrometric results of the 2F-ANOVA showed that effects of the year, different treatments and their 
interaction are statistically significant (p value <0.001 in all cases). Multiple comparison tests showed 
that growth of standards in four years (without effect of the different treatments) were statistically 
different to each other and that growth of standards in plots with different treatments (without effect of 
the year) were not statistically identical. Circumference RGR of standards in year 2020 is significantly 
higher in all tested treatments (exception is only in control plots between years 2019 and 2020). 
Circumference RGR of standards in year 2020 is more than two times higher than in year 2019 (Fig. 
1). It is probably mainly due to higher precipitation during the year 2020.  The highest mean value of 
circumference RGR was found in treatment without litter raking, but with grazing. Treatments with litter 
raking had smaller RGR than treatments without litter raking. 
 

 
Fig. 1: Comparison of mean values (with 95 % confidence intervals) of circumference relative growth 
ratio in years 2017-2020 in different treatments. (Circumference RGR (%) – circumference relative 

growth ratio of standards, C – coppicing, R – litter raking, G – grazing). 
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The development of the average number of species according to treatments is shown in Fig. 2a. It is 
clear that the combination of all three treatments (coppinig, grazing and litter raking) determines the 
largest increase in the number of species to an average value of 102 species. On the other hand, the 
implementation of coppicing, coppicing and litter raking, or coppicing and grazing, led to a lower 
increase in the average number of species (79 species on coppiced plots, 82 species on coppiced and 
grazed plots, 83 species on coppiced and litter raked plots). 
 
 

 
 

Fig. 2: Growth of the mean number of species according to treatments between years 2017–2018 (a) 
and interannual cover changes of Galium odoratum and Hypericum perforatum according to 

treatments (b). C = coppicing, R = litter raking, G = grazing. 
 
To clarify the influence of individual treatments on the composition and structure of the herbaceous 
layer, two species with different ecological requirements were selected, especially in relation to light. 
Galium odoratum (L.) Scop. represents hemisciophilic species with a connection to the environment of 
shady forests, on the contrary Hypericum perforatum L. is a representative of hemiheliophilic species 
bound mainly to sunlit habitats. The hemisciophilic species Galium odoratum reacted more 
significantly only in the plots not litter raked, where its average cover increased in the first year after 
the introduction of traditional forest managements and in the following year decreased (Fig. 2b). A 
similar trend was also recorded on coppiced, litter raked and grazed plots, but with significantly lower 
cover changes. Only in the coppiced and litter raked plots the Galium odoratum cover increased year-
on-year, but again at relatively low values. The hemiheliophilic species Hypericum perforatum reacted 
completely differently, as expected. In the first year after the introduction of traditional forest 
managements, its average coverage, regardless of the type of treatment, increased slightly, so in the 
plots its coverage did not exceed 1 %. But in the second year after the treatments (2019) its average 
cover jumped. On the plots coppiced (C), coppiced and litter raked (CR) and coppiced, litter raked and 
grazed (CRG) very significantly (approx. 27–42-fold) increased its cover, on plots coppiced and grazed 
(CG) increased its cover less (only approx. 2.5-fold). The trends of cover changes in both species are 
shown in Figure 2b. 
Since 2017, soil environment changed substantially in some way following individual treatments. 
Compared with dendrometrical and geobiocoenological data, soil environment is not typical with a 
clear increasing or decreasing trend. However, the disturbances caused changes in soil microbial 
biomass amount, which has been unified in some way. This is expressed by decrease in spatial 
variability of Cmic compared with control treatment which is more diverse especially in 2020. We can 
perceive the disturbance as unifying the environmental conditions and also stimulating biological 
activity at least during the first years. Hence after one year the microbial biomass grew mostly in the 
CRG plots (about 140 % compared with 2017) but during following years the Cmic systematically 
decreases.  
The highest variability on the control plot was also in case of urease activity in 2020. The urease 
behaviour shows an opposite trend compared with Cmic: on the most intensively disturbed treatments 
(CG and CRG) soil microbiota did not invest to the energetically exhausting enzymatic process to gain 
available nitrogen from N-NH4+ which was delivered to soil during grazing.  
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This situation is also documented in Fig. 3 a-c: in the Fig 4a the treatments (the state before the 
treatments) are concentrated near the centre of the factorial plane without any evident relationship with 
the assessed soil properties. However, in 2020 the control plot (Ctrl) corresponded with urease 
activity, as well as Cmic and both the properties correlated with N-NH4+ in 2017. Evidently soil 
microbiota systematically invested energy to purvey the available nitrogen for nutrition. In 2020 the N-
NH4+ concentration was independent on the urease activity and on amount of microbial biomass and 
was more related especially with grazed plots. 
 

 

Fig. 3: Results of PCA – ordination of soil properties in factorial plane in relation with treatments in 
2017 (a); 2018 (b) and 2020 (c). BS – base saturation; N – total nitrogen; CN – C/N ratio; Cmic – 

microbial biomass carbon; Ur – urease activity; C_HKFK – HK/FK ratio; N_NH4 – N-NH4+ content; 
N_NO3 – N-NO3- content. 

 
Conclusion 
Smaller RGR of oak standards was observed on litter raked plots. The floristically richest communities 
were found in plots where all three management methods were combined. Litter raking compared to 
grazing, seems to increase the diversity of micromosaic habitat conditions, which is important for the 
higher number of species. On soil level, the space diversification leads to different responses. The soil 
diversity increases following increasing microbial community amount. In some way the soil responses 
by decrease of the activity (such as in urease) to preserve energetic sources when substantial 
macronutrient is easily available. 
So far we can say that traditional forest managements (coppicing, litter raking and grazing) can be 
applied on chosen forests habitats for improving diversity and colourful landscape mosaic. 
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Souhrn 
Naše studie se zaměřuje na různé způsoby obhospodařování lesů (pařezina, pastva a hrabání) a 
jejich vliv na mladé porosty z biometrického, fytocenologického a pedologického hlediska. Dále 
zkoumá, zda by tyto metody obhospodařování mohly být vhodné pro zachování pestré krajinné 
mozaiky. Naše studie se provádí na lokalitách na ŠLP ML Křtiny (Bílovice n. Svitavou), kde byly před 
čtyřmi lety založeny výzkumné plochy v převodu na les střední s dominantním zastoupením Quercus 
petraea agg. (Mat.) Liebl. Výstupy studie umožní srovnání různých způsobů obhospodařování lesů a 
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poskytuje jedinečnou datovou řadu dlouhodobější reakce výstavků dubů, jakož i reakci/změny 
v půdním prostředí a fytocenózy na různé typy managementu v lesních porostech. Výzkumné plochy, 
kde se od roku 2018 aplikuje pastva ovcí a hrabání, jsou zcela ojedinělé a slouží jako modelové 
příklady různých typů hospodaření ve středoevropských porostech lesa středního. 
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Abstract  
The study approaches the exposition of the classifications habitat types present in the Maramureș 
Mountains Natural Park, classifications obtained from the space-time comparison of data sets from 
Corine Land Cover for 2006 through 2012, and of the satellite images from 2002 and 2020. 
In order to evaluate the landscape functionality, we aimed to establish the dynamics and change of 
land, using GIS database with the limit of Maramureș Mountains Natural Park. 
Following the data processing, there were maps with the land use. To establish the dynamics of 
habitats, we used landscape metrics, namely Shannon's Diversity Index, Shannon's Evennes Index, 
Total Edge and Edge Density.  
However, the results highlighted the anthropic intervention in recent years that generated changes in 
the functionality of natural ecosystems, and this paper shows to what extent the temporal dynamics 
has affected the diversity of landscapes while observing the impact on the environmental factors 
caused by the activities carried out in the park, we used the Leopold cause-effect analysis, as well as 
an analysis based on the evaluation of ecotourism potential that concluded with the uniqueness of 
Maramureș Mountains Natural Park. 
 
Key words: landscape, dynamics, environment, analysis 
 
Introduction 
Being the largest natural park in Romania, with an area of 133,354 hectares, the Maramureș 
Mountains Natural Park is managed by the national forest administration. The research question is: to 
what extent has the temporal dynamics affected the diversity of landscapes? The purpose of this 
paper is to assess the functionality of the landscape, and the objectives are: establishing the dynamics 
of diversity and land use changes, creating landscape matrices for the dynamics of diversity and land 
use conversion, comparing satellite images from different years (Andronache et al.2016), but also a 
Leopold analysis determines the uniqueness of the park. However, anthropogenic intervention in 
recent years has generated quite visible changes in the functionality of the natural ecosystems of this 
"green treasure" of the Eastern Carpathians. This issue will be the focus of this analysis, from an 
ecological and geographical perspective. 
 
Materials and methods:  
a) Study Area 
The studied area is located in the Carpathian chain, on the border between Romania and Ukraine, 
between longitude 24030'00 '' E and latitude 47048'00 '' E and frames the highest mountain massif in 
the Eastern Carpathians, respectively Rodna Mountains with an altitude of 2100 m (Năstase et al. 
2010). (Fig. 1) The Maramureș Mountains were declared in 2005 as a protected area of national 
interest that falls into the category of natural parks through flora and fauna, natural habitats, but also 
the traditional way of life. (Integrated management plan of Maramureș Mountains Natural Park) The 
favourability of the area for an analysis of ecological functionality under anthropogenic pressure is 
relevant due to the huge ecological value of the reservation.  
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Fig. 1: Location of the area 
 
b) Methodological approach  
For the conception of this project, the bibliographic sources were represented by the database with the 
limit of the Maramureș Mountains Natural Park to which is added the CATALOG of habitats, species, 
and Natura 2000 sites in România (2013) available on the National Center for Sustainable 
Development website (source: http://infonatura2000.cndd.ro), from where information was taken. The 
last source consulted was the vector base with the use of the land in the area, from 2006 and 2012, 
available for download on the website: http://land.copernicus.eu), but also the download of satellite 
images from the years 2002 and 2020, as well as their processing for drawing up maps, images 
downloaded from the usgs.com site. From the processing of these data resulted 2 maps with land use 
in the area of the Maramureș Mountains Natural Park (for the years 2006 and 2012), 1 map with the 
change of land use in the Maramureș Mountains Natural Park. Thus, in the analyzed area for 2006, 
the presence of 15 land use classes can be noticed (Fig. 2). While in 2012 there is the addition of a 
new type of land use class, represented by a mining area (Fig. 3), 2 satellite images maps with the 
park area for comparative analysis, two cropped frames were used from the satellite images, 
respectively for the satellite image from 2002 I used Landsat 7 taken from April 14 and for the second 
satellite image I used Landsat 8, image taken on September 20, 2020. I chose these satellite images 
with a long time apart to highlight the change of lands, through the most important aspect related to 
vegetation, the large-scale deforestation of forests. (Verovencii, I. 2015) Also, in 2006 there is the 
presence of 386 plots / class (secondary pastures), a characteristic that decreases in 2012, 
respectively 279 plots / class (secondary pastures). Through the calculation of metrics (SEI, SDI, TE, 
ED) it was necessary to install the Patch Analyst extension (http://www.cnfer.on.ca/SEP/) within the 
ArcGIS program, which will automatically perform the calculation of the specified metrics. (Chelaru et 
al.2014) (Tab. 2 and 3) The interaction matrix method was developed by Leopold in 1971 and 
represents an example of a matrix that observes the actions of an activity that can affect 
environmental factors. The connection is made between environmental factors and the activities 
carried out in the analyzed area. The matrix has a subjective character because the awarding of 
grades is done according to the study developer. We noticed how significant each activity is and what 
impact it generates, establishing a score, 1-less important, 3-weak, 5-medium, 7-strong, 9-very strong, 
and 2, 4, 6, 8-are values intermediate. (Tab.4) 
 
Results 
In 2006 there are mostly large areas of pastures, arable land, mixed forests and coniferous forests. 
Compared to 2012 where there are large areas of coniferous forests, beech forests. The changes 
appear in Fig. 4, but the major ones are represented by large areas, coniferous forests, beech forests 
and pastures. In this context, we can say that there has been a significant reduction in the 
development of agriculture in exchange for the growth of forest moderating factors such as retention of 
rainfall, higher natural drainage, but also regional air conditioning. (Crenganis & Balăn, 2013). There is 
a conversion of anthropic classes into natural ones, especially in the opposite direction, of natural 
classes into anthropic classes. 
In recent years, analytical indicators have been introduced and used that assess environmental issues 
and sustainable development through a multidisciplinary background. One of these indicators are 
those for landscape assessment that show quantitative information on the structure, functionality, and 
characteristics of landscapes. (Chelaru et al.2014) 
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Fig. 2: Land use map 2006   Fig. 3: Land use map 2012 

 

      

Fig. 4: Map of land use change 2006-2012   Fig. 5: Land use classification 
 

Both SDI (Shannon’s Diversity Index) and SEI (Shannon’s Evenness Index) can be calculated for the 
field parcel id field as well as for the parcel size field (hectares) in the landscape, the results showing 
insignificant differences. The two metrics have diametrically opposed values and relevance. (Tab. 1 
and Tab.2) SDI is a relative measure of landscape diversity. It will have a value of 0 when there is only 
one plot in the landscape, and it will increase in value as the number of plot types increases. 
For the landscape of the Maramureș Mountains Natural Park, there is a strong reduction of the values 
of this metric in the period of 2006-2012, signifying a restriction of the number of plots of the classes 
that make up the landscape (possibly a merger), and thus a reduction of landscape diversity. SEI is a 
measure of the uniformity of the landscape, or of the distribution and abundance of plots, which can 
have values between 0 and 1. The more uniform the distribution of plot types, the closer the metric will 
be to 1. 
 
Tab. 1: si Tab. 2: The results of the metrics SEI, SDI, TE, ED, calculated according to the attribute field 

id parcel and hectares (ha) 
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An increase in the number of plots of the classes that make up the landscape (possibly a merger of 
them) can be observed, and thus an intensification of the uniformity of the landscape. Both TE (Total 
Edge) and ED (Edge Density) can be calculated as SDI and SEI, the results showing insignificant 
differences. When comparing landscapes of the same size, TE and ED express practically the same 
characteristic. TE represents the sum of the lengths (in meters) of all the edge segments within the 
landscape, being able to have values> = 0, without an upper limit. ED is the sum of the lengths (in 
meters) of all edge segments in the landscape, divided by the landscape area (m2) and multiplied by 
10,000 (to convert to hectares). For the landscape in the analyzed area it can be observed the 
unchanged values of these metrics (TE and ED) in the period 2006 -2012, meaning the same number 
of plots of the classes that make up the landscape. (Pătru-Stupariu, I.2011)  
Overall, there is a reduction in the diversity of land use in the area of the Maramureș Mountains 
Natural Park (for the period 2006-2012), doubled by an increase in uniformity, to which is added a 
stagnation of the number of classes. The causes can be either anthropogenic processes 
(deforestation, expansion of recreational areas, mining) or natural processes (forest expansion/forest 
retreat due to climate change, etc.). (Ciobotaru et al.2017) 
High values were given for generally anthropogenic activities. Weak and medium values have the 
activities related to research and education, tourism. The table clearly defines the issues on waste 
storage, biodiversity damage, and health and safety. The average values are given to the air quality, 
because there is a climate regulation, water quality through hydrological regulation, and the 
appearance of the landscapes is due to the ecological reconstruction of the habitats. (Tab.3) 

 
Tab. 3: Leopold matrix 

 
 
Discussion 
The processed Landsat images from the years 2002 and 2020 (Fig.6) design a complex landscape 
that includes agricultural lands, pastures, forest areas, as well as industrial or urban areas. The 
existence of several land use classes has led to a visual method, in order to observe the illegal 
deforestation in the protection areas of the natural park. (Verovencii, I.2015) From the agriculture’s 
point of view, the cultivated arable lands have been transformed into uncultivated arable lands with the 
appearance of abandoned lands, pastures on which spontaneous vegetation or industrial areas grow. 
(Pintilii et al.2019). At the same time, the meadows and pastures in the central western part of the 
analyzed area are discovered by vegetation due to pollution in industrial areas, the expansion of urban 
areas and the expansion of agricultural areas, which results in negative effects on forest areas, such 
as loss of carbon storage capacity, but also a weak attenuation of the effects of the climate change. 
(Bonnan, G.2008) All these changes in land use contribute to the modification of specific values of the 
landscape, which can be measured continuously, (Coppin et al.2001) evaluated and monitored by 
different methods (Rogan et al.2004), but an important part of these changes affects the environment, 
habitats and ecosystems in the Maramureș Mountains Natural Park. (William et al.1994).
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Fig. 6: Satellite images maps 2002-2020 

 
Conclusion 
Maramureș Mountains Natural Park is an area with remarkable natural potential, being one of the last 
enclaves of virgin nature in Europe. The dynamics of land use in recent years have brought with it a 
considerable reduction in diversity, the emergence of new land use classes (extraction areas) and an 
increase in the degree of uniformity of the landscape. The dynamics of land use Maramureș Natural 
Park in the period 2006-2012 is characterized by: reducing diversity, increasing uniformity and 
modified areas, much more intense conversion of anthropogenic classes to other anthropic classes, 
reduced conversion of natural classes in extraction areas, recreational areas and agricultural land 
mixed with natural vegetation, but also the emphasis of deforestation through illegal logging. 
Deforestation in this area was favored by the lack of forest management, the possibility of mechanized 
exploitation and the close existence of access roads in the forest. The forests are mostly built of fir, 
spruce and beech, which have been exploited to obtain timber resulting in high pressure on natural 
conditions and local biodiversity. 
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Sohrn 
Studie přibližuje expozici klasifikačních typů stanovišť přítomných v přírodním parku Maramurešské 
hory, klasifikace získané z časoprostorového srovnání souborů dat z Corine Land Cover pro roky 
2006 až 2012 a satelitních snímků z let 2002 a 2020. 
Za účelem vyhodnocení funkčnosti krajiny jsme se zaměřili na nastolení dynamiky a změn půdy 
pomocí GIS databáze s limitem přírodního parku Maramurešské hory. 
Po zpracování dat byly mapy s využitím půdy. Pro stanovení dynamiky stanovišť jsme použili metriky 
krajiny, jmenovitě Shannonův index rozmanitosti, Shannonův index Evennes, Total Edge a Edge 
Density. 
Výsledky však zdůraznily antropickou intervenci v posledních letech, která vedla ke změnám ve 
funkčnosti přírodních ekosystémů, a tento článek ukazuje, do jaké míry časová dynamika ovlivnila 
rozmanitost krajiny při sledování dopadu na environmentální faktory způsobeného prováděnými 
činnostmi v parku jsme použili Leopoldovu analýzu příčin a následků a také analýzu založenou na 
vyhodnocení potenciálu ekoturistiky, která vyústila v jedinečnost přírodního parku Maramureș 
Mountains. 
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Abstract  
The article discusses the literary mapping of the works of researchers of the North. The aim of study is 
to identify images of cities as a tourist promotion of the northern cities of Yakutia in the North-East of 
Russia. An interdisciplinary approach using the methods of humanitarian geography and cognitive 
science served as the basis for identifying the image of northern cities, which allows to develop tourist 
maps of the studied cities of Yakutia. The research methods includes the literary mapping, 
comparative geographical, descriptive, analytical methods and GIS technologies. 
Literary mapping acts as a guide, can contribute to changing the cultural and recreational 
environment, and cause the emergence of a new tourist infrastructure. Based on the results of the 
research, we identified images of cities based on the personal experience of Russian researchers, 
literary places, and panoramic surveys of Verkhoyansk and Srednekolymsk. The identified images can 
serve as a tourist attraction of the territory, as well as factors in the development of scientific or event-
educational, cultural and cognitive, extreme and ethnographic types of tourism. Based on the 
researchers’ routes and the images of the northern cities obtained in the course of the researchers' 
literary mapping, a map was developed that offers a virtual tour.  
 
Key words: literary mapping, images of northern cities, Verkhoyansk, Srednekolymsk, virtual 
excursion. 
 
Introduction 
The study of the spatial mapping of Russian northern (Arctic) cities on domestic tourist maps showed 
that in tourist maps there are no conceptual aspects of the image policy of the region, where symbols 
and images created on the basis of literary (cognitive) mapping and other mapping are displayed. 
From this position, the interdisciplinary aspect of developing cognitive maps for the development of the 
image of the region and thus, the tourist destination of northern cities is relevant in terms of 
fundamental and applied approaches. Based on this, we have developed cognitive maps in line with 
interdisciplinary sciences in order to identify and represent the images of Srednekolymsk and 
Verkhoyansk to promote the image of northern cities. In addition, today there are practically no 
developed and functioning tourist routes and excursions based on the literary heritage of the North-
East of Russia, which indicates the need to study the image of the North, the northern cities of Yakutia 
on the basis of the literary and scientific heritage of Russian researchers using literary mapping. 
 
Methodology and methods 
In today's conditions of the information space, virtual representations of the real space, prevailing 
stereotypes, geographical images, tourist images of places play a huge role (Mitin I.I., 2007). It is 
these “intangible assets” (cited by I.I. Mitin) that are decisive in the socio-cultural and economic 
development of the territory, in the marketing campaigns of the tourist potential of a particular region. 
Recently, there has been a tendency to study tourist images of the territory and destination image: 
Mayo E.J. (1973), Hunt J. (1975), Chon K. (1990), Echtner C., Ritchie J. (1991). In our work, we also 
refer to the term “cultural landscape” of humanitarian geography, the definition of which we find in the 
works of V.P. Semenov-Tyan-Shanskiy, Yu.G. Saushkin, V.L. Kotelnikov, D.V. Bogdanov, A.G. 
Isachenko, F.N. Milkov, Yu.A. Vedenin, R.F. Turovsky, O.A. Lavrenova and others. 
The cultural landscape is an integral and territorially localized set of natural and socio-cultural 
phenomena, an integral part of the semiosphere and semiotic system, a cognitive idea of the space 
and life of culture (Lavrenova O.A., 2009). We can capture the image of a territory - a cultural 
landscape in various ways. Today, one of such methods is fixation (images) in the form of so-called 
mental and cognitive maps (Zamyatin D.N., 2006). One of the interesting techniques for fixing the 
image of a place belongs to O.A. Lavrenova, in which the image of a place is studied through mapping 
and research of the literary text as a latent image (Lavrenova O.A., 2004). 
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Literary mapping is one of the key methods of the interdisciplinary research field defined as "Literary 
Geography". Literary mapping originated at the intersection of literary studies and humanitarian 
geography, and it has an applied character. To identify the image of a place, we applied the method of 
literary mapping proposed by A.V. Firsova (A.V. Firsova, 2012, p. 144), and adapted for our research. 
The method of literary mapping from a pragmatic point of view serves as one of the ways to identify 
the image of a place based on the literary and scientific heritage of researchers in order to create an 
attractiveness of the territory and change its social, cultural and economic components. 
 
Results 
The development of cognitive maps was based on the results of data obtained from the read cultural-
landscape narrative, identified on the basis of life and work, the works of Russian researchers 
dedicated to northern cities. Consequently, in modeling the images of these cities, we designated 
symbols from the life and works of the authors we considered, and included (displayed) them on 
cognitive - tourist maps. 
Based on the life and works of Russian researchers of the North, dedicated to northern cities, we have 
studied and identified literary places, compiled panoramic views of the studied areas. We have 
indicated routes from life and images of cities obtained during the study of the works of the considered 
authors. The routes are included (displayed) on the tourist map (see Fig. 1), which can be further 
replenished, and simulate images of the North-East of Russia based on routes and works of other 
researchers. 
To identify the image of Verkhoyansk and the image of Srednekolymsk we have selected as sources 
the works - scientific essay "Brief description Verkhoyansk District" by I.A. Khudyakov, which became 
the first monument of oral folk art of the Yakuts, as well as the book by G.Ya. Sedov “Travel to Kolyma 
and Novaya Zemlya in 1909-10". 
Literary places in the works are compiled on 4 points: 
1) the address of the writer 
2) route of movement 
3) panoramic view - a place that creates conditions for observation, contributes to the perception of 
the image of the place. 
4) pragmatics. 
 

 
Fig. 1: Literary mapping based on works of explorers and routes of the North (Khudyakov I.A., Sedov 

G.Ya.) 
 
The map is a virtual tour of the places of memory and fragments of texts by Khudyakov I.A. (in red) 
and Sedov G. Ya. (in brown) and represents the images of the northern cities of Verkhoyansk and 
Srednekolymsk in their works. Fragments of texts are in the description, which appear when you click 
the icons. Routes are marked with lines and places with labels - icons. 
1. Ivan Alexandrovich Khudyakov - Russian revolutionary, folklorist, ethnographer, was born on 
January 1 (13), 1841 in the city of Kurgan, Kurgan district, Tobolsk province. He devoted his life to 
science, describing the folklore of Russians, Yakuts. For his revolutionary ideas he was exiled to 
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Verkhoyansk. During his exile in Verkhoyansk, he wrote scientific works, ethnographically significant 
of which is "A Brief Description of the Verkhoyansk District". 
The cognitive / tourist map shows the Route of movement of Ivan Aleksandrovich Khudyakov from 
Kurgan to Yakutsk. 
A panoramic image of Verkhoyansk appears on the map when you click the Verkhoyansk marker. The 
image of Verkhoyansk in the work of I.A. Khudyakov appears as a snowy, cold place on permafrost 
with a long winter, the horizon of which is surrounded by mountain ranges that have countless rich 
natural resources, including paleontological fauna, where the northern lights are frequent. I.A. 
Khudyakov anticipated the scientific significance of meteorological research in the city of Verkhoyansk 
and caught the distinctive low air temperature from the city of Yakutsk due to the physical and 
geographical features of the Verkhoyansk landscape. The image of Verkhoyansk, identified on the 
material of the work of I.A. Khudyakov, determines the development of scientific or event-educational, 
cultural and educational types of tourism. 
At this time, an obelisk has been installed in Verkhoyansk showing meteorological observations. The 
first meteorological observations were recorded by I.A. Khudyakov. Unfortunately, in the city there are 
no memorial signs in honor of Khudyakov I.A. 
2. Georgy Yakovlevich Sedov - Russian hydrographer, polar explorer, full member of the Russian 
Geographical Society, honorary member of the Russian Astronomical Society. He took part in 
numerous expeditions, including to the Kolyma, for the sake of which he paved a huge path from St. 
Petersburg to the Lower Kolyma in Yakutia. As a result of the expedition to the Kolyma, he collected 
quite interesting material on the places visited and published an essay in the form of a diary book 
"Travels to Kolyma and Novaya Zemlya in 1909-10". 
Georgy Yakovlevich Sedov was born on April 23 (May 5) 1877 on Krivoy Spit in the Don Cossack 
region, now the Donetsk region. 
On this map, we decided to give the route of Sedov's main expeditions, in which he participated. 
Expedition of G. Ya. Sedov in Kolyma was undertaken under the auspices of the Main Hydrographic 
Directorate for a detailed description of the hydrography of the Kolyma estuary and the approach to it 
from the ocean and compilation of new nautical charts. 
Based on the work of G.Ya. Sedov, the image of the historical past of the city of Srednekolymsk with 
its own traditions is recreated. It reveals the socio-economic situation of the population of 
Srednekolymsk, a brief description of nature. Sedov G.Ya. writes: "The city of Srednekolymsk has 
about 500 inhabitants (200 households), consisting of Kolyma Cossacks, foreigners and petty 
bourgeois, all of whom are engaged in fishing and hunting." "There is a church and a folk school in the 
city." The activity of the population of the city, dedicated to hunting and fishing, occupies a significant 
place in the book and is written by the author in a very exciting way. Images constructed on the basis 
of the work of G.Ya. Sedov, represent the uniqueness of the local culture, which must be perpetuated 
and promoted as an attraction of the territory and the development of extreme, cultural, educational 
and ethnographic types of tourism. For example, for the development of cultural, educational and 
ecological tourism, you can offer thematic excursions "Cossack prison and the Intercession (Trinity) 
Church"; "Traditions of Fishing and Hunting". 
 
Conclusion 
Thus, the reading of the cultural and landscape narrative of the North through the method of literary 
mapping served as the basis for identifying the symbolic image of northern cities. On the basis of the 
revealed results, a cognitive map has been developed, which is a virtual tour of the places of memory 
and fragments of texts reflected in scientific and publicistic works of researchers of the North. The map 
can be used as a tourist map and further replenish, improve and model in it the images of the North-
East of Russia based on routes and works of other researchers. 
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Souhrn 
Článek pojednává o literárním mapování děl badatelů ze severu. Cílem studie je identifikovat obrazy 
měst jako turistickou propagaci severních měst Jakutska na severovýchodě Ruska. Interdisciplinární 
přístup využívající metody humanitární geografie a kognitivní vědy sloužil jako základ pro identifikaci 
obrazu severních měst, což umožňuje rozvíjet turistické mapy studovaných měst Jakutska. Metody 
výzkumu zahrnují literární mapování, srovnávací geografické, popisné, analytické metody a 
technologie GIS. 
Literární mapování slouží jako vodítko, může přispět ke změně kulturního a rekreačního prostředí a 
způsobit vznik nové turistické infrastruktury. Na základě výsledků výzkumu jsme identifikovali obrazy 
měst na základě osobních zkušeností ruských vědců, literárních míst a panoramatických průzkumů 
Verkhoyansk a Srednekolymsk. Identifikované snímky mohou sloužit jako turistická atrakce území, 
jakož i jako faktory rozvoje vědeckých nebo akčních vzdělávacích, kulturních a kognitivních, 
extrémních a etnografických typů cestovního ruchu. Na základě tras vědců a obrazů severních měst 
získaných během literárního mapování vědců byla vyvinuta mapa, která nabízí virtuální prohlídku. 
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Abstract 
Social media (Facebook, Instagram, etc.), as new age media, have high potential to influence public 
opinion, setting popular trends, and affect distribution in the area and behavior of the masses. The 
same also applies in the field of nature conservation. It turns out that social media content can 
motivate the general public to visit a Protected Landscape Area and also has an impact on visitors’ 
behavior in destination, respecting its conservation conditions, etc. Therefore utilization of social 
media content should take a certain place in management of attendance of Protected Landscape 
Areas. This article introduces some specific examples of social media content impact on tourism in 
popular places in Beskydy PLA. 
 
Key words: visitor counting, recreation, protected area, sport activities 
 
Introduction 
Associating people interested in nature and recreation in nature is not a novelty. Organized tourist 
associations and tourist groups have been established since second half of the 19th century 
(https://kct.cz/historie 2021). However, tourist associations and clubs represent rather small part of the 
whole organized tourist public nowadays. These groups of people are gradually being replaced by 
thematic internet groups and communities or internet influencers. It is a common fact that thousands 
or tens of thousands people share their membership in these communities thanks to the simplicity of 
joining them ‘from the comfort of your home’. As a result, the speed of current trends and information 
exchange are rapidly increasing. Therefore, the impact of internet groups on promotion of outdoor 
activities and on the number of visitors in specific locations is fundamental. Verification of the real 
impact of this publicity on the number of visitors in protected areas has been successfully secured by 
usage of automatic counting devices for many years (Zahradník et al., 2012, Zahradník et al., 2016). 
Subsequently, visitors often clash with nature conservation interests (Švajda et al., 2015; Popelka et 
al., 2016; Banaš et al., 2020). 
 
Facebook and Lysá hora 
The top parts of the Lysá hora peak in the Beskydy protected landscape area (PLA) are one of the 
most popular tourist destinations in this protected area same as one of the most popular tourist 
destinations in whole Czech republic (Zahradník et al., 2017, Zahradník et al., 2018). According to 
data from automatic counting devices at the two access trails to the Lysá hora peak, more than 
500 000 visitors were recorded in 2020 which corresponds to almost 1 500 recorded visitors per day 
(Zahradník, Banaš, 2021). In addition, the growing trend of attendance at this locality is quite obvious 
from the attendance monitoring data (see Figure 1). Attendance in this locality has been growing 
annually for nine years. Only exception is year 2017, when the weather was very unfavorable for part 
of the season. 
There is a group "Lysohoři" on the social network Facebook, which freely and without obligations, 
administrative processes or membership fees, associate fans of this popular destination in Beskydy 
PLA. The group has currently had 11 000 members in total. The group works on the principle of self-
presentation by sharing photo documentation from the activities of members, who can thus inspire 
each other, hence trends arise rather spontaneously. 
People are encouraged to visit the peak more often by mutual inspiration and heckling between 
members of the group. In case of positive feedback from the target group of people, these activities in 
the group can be highly effective. Increasing long-term trend can be demonstrated on an example of 
night climbs to the peak of Lysá hora for admiration sunrise or sunset. 
Proportion of night visitors (between 7 pm and 5 am) at Lysá hora was approximately 6.8 % of the 
total number of visitors (30 805 recorded visitors) in 2016. In 2020, this proportion increase to 7.4 % 
(40 236 recorded visitors). For comparison - the usual average proportion of night attendance at the 
most of attractive tourist destinations in Czechia is around 2-3 %. 
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Besides individual self-presentation, promotion of planned joint hikes is taking place in the internet 
group. These hikes are often thematic, e.g. reunion of fans of hardiness. These events have potential 
to increase attendance of the locality with hundreds of visitors in certain days. 
 

 
Fig. 1: Development of attendance at the two access tourist trails to the Lysá hora peak from 

Ostravice and from the signpost Malchor. 
 

Uncontrolled trends and organized activities 
A typical example of a spontaneous, uncontrolled popularization of a previously unvisited locality is the 
place Chladná voda. It is an old splash dam on the northern slope of Lysá hora in the locality Hutě. 
The place is situated in a compact forest, off the tourist trail or other infrastructure. At the end of 2015, 
a video from a visitation of this place was uploaded on the platform YouTube. The place was 
presented as "mysterious", faraway from tourist traffic and exclusive for only a few people who know 
its accurate location. The location was intentionally not specified.  
Video and following sharing photos on social networks became a hit and a challenge in the following 
years. The ‘no-name’ place became very trendy. The splash dam hidden in the shady slope, 
surrounded by spruce monoculture whose water is not even favorable for swim, has become a tourist 
attraction. It was often not even possible to take a photo of the place without other visitors in it. The 
owner of a nearby ski slope which was used to access or leave the place installed a sign prohibiting 
entry into territory due to the soil erosion caused by trampling in the autumn of 2020.  
This is an exemplary example of the counterproductive effect of pointing out to uniqueness of a certain 
locality. Fortunately, in this particular case, this rediscovered place is located outside of small 
protected nature areas and in the 2nd zone of Beskydy PLA. Leaving marked trails is not in significant 
conflict with the nature conservation interests here.  
Challenge named ‘32 peaks of the Beskydy Mountains’ is one of examples of controlled activity on 
social networks and in the online space in general. Challenge inspires people to visit the peaks of the 
Moravian-Silesian Beskydy Mountains with minimal altitude of 1 000 meters. Participation in this 
challenge is subjected to a fee and participants who completed this challenge usually receive 
memorial merchandise. In 2017, when the first call of this challenge was held, the list of peaks 
included also places where the presence of people was undesirable from the perspective of nature 
protection legislation. For example the list contained peak Kněhyně, located in the Kněhyně - Čertův 
Mlýn National Nature Reservation (NNR) where the movement of public off the marked trails is 
prohibited – including the peak itself. Subsequently, the list of peaks was modified after the 
intervention of the PLA Administration Beskydy.  
Such organized activities on social networks have a valuable contribution to the management of 
attendance in protected areas. If we advertise and promote to visit less sensitive (vulnerable) sites or 
places, we can disperse pressure of attendance to less exposed sites appropriately.  
 
Sports social networks 
Many sports-based mobile applications users are using so-called sports social networks. They are 
basically trekking applications which record information about the user's sports performance, including 
the taken trails (e.g. Diet, Garmin Connect, MapMyFitness, etc.). This recorded information can be 
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shared in the community of other application users or on social networks. Current trend of so-called 
‘influencers’ is widely common in these kinds of social networks - common users following activities of 
their sports idols and trying to imitate them. They can also compare themselves with other users or 
friends in the community. 
Practically, the user can upload another user's shared route or trail into their own smart phone or 
sports watch. Afterwards, the user is trying to complete this activity with help of GPS module in his 
phone or watch. During the activity performance, GPS module gives to user information about his 
location and about his currant surrounding. 
These modern technologies allow their users (include inexperienced ones) to get to places which they 
would not dare to visit in ordinary circumstances. The management of attendance applied in protected 
areas must respond to this new situation. The established practice in territory protection – small 
protected natural areas are protected from tourist influence due to their inconspicuousness and 
unavailability, ceases to apply not only in Beskydy PLA. 
For example, an unmarked forest trails in nature reservations (NR) outside the top parts of Lysá hora 
(Figure 2), in NNR Radhošť or NR Smrk are popular for many sports runners. 
 

 
Fig. 3: Map cutout (co called. heatmap) from the Strava application showing the relative load of paths 
for users of this application in the surroundings of Lysá hora peak. The thicker is line, the greater load 

is on the trail. The busiest are the official tourist trails represented by white color (source: 
https://www.strava.com/heatmap#12.92/18.42238/49.54142/purple/all). 

  
There is the potential for a large future conflict of attendance with the protection regime of the area 
especially in cases when the certain activity in the problematic area is shared by a user with a large 
number of followers. 
There are many similar examples of mass usage of trails with restricted access for public within the 
Beskydy PLA which can be found in on-line map sports applications. In some of these cases, it is 
considered as a relatively new trend recorded in recent months (e.g. trails in NNR Mazák, NR 
Malenovický kotel, NR Lysá hora). However, in some cases, it is a long-term problem that has not 
been able to suppress by conservationists so far. Exemplary example is an unmarked shortcut leading 
from Čeladná, resp. from Ostravice to the Smrk peak. The attendance monitoring data show that 
approximately 9 000 undisciplined visitors use this problematic trail every year. 
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Impact of disinformation on attendance 
As an illustrative example of how inaccurate or distorted information in the online space (not only) can 
affect the number of visitors in the protected area came from NR Travný located east of Lysá hora. 
Members of professional forestry and conservation public were considering an application of 
measures to eliminate the interference of presence of public on the local population of the Western 
capercaillie (Tetrao urogallus) according to the project for the reintroduction this species into area of 
the Travný massif. In the end, the consensual measure which includes cancelation of marked tourist 
trail via Travný peak was accepted with effect from 1st May 2020. The cancellation of the marked trail 
in this area does not exclude public usage of the incriminated trail (second zone of PLA outside of 
small protective natural areas). Nevertheless, several local media reported about the ‘closure of 
Travný peak for the public’ in the second half of 2019 and encourage public to visit this place ‘as long 
as possible’. Subsequently, this information started to spread widely through the social networks.  
Attendance monitoring data from this site show that attendance of this place has permanently risen up 
since the disinformation about trail closure appeared in public space. During some months the 
attendance of this trail climb up by tens of percentage compared to the same season in previous year. 
Number of visitors of this area peaked up in April 2020 (the last month before potential closure of the 
trail), when Travný peak has been visited by 4 099 people. This represents annual increase of 511 % 
in attendance of this place (Figure 3). 
 
 

 
Fig. 4: Development of attendance along the access path to the Travný peak displayed monthly. 
Attendance data from season between September 2019 and April 2020 was influenced by media 

information about the planned closure of the area since 1st May 2020. 
 
Conclusion 
Information which is disseminated in the online space of social networks and shared by their users can 
have a fundamental potential to influence the attendance of specific protected areas and also the 
visitors’ behavior there. On the one hand this influence can cause a risk of negative impact of 
uncontrolled attendance on specific areas or locations, but on the other hand there is also a significant 
potential to positively influence the part of public which is ‘resistant’ to common methods of education. 
This can be done with an appropriate targeting of attendance management to users of internet 
platforms. 
If nature conservation authorities want to avoid the negative consequences of attendance in protected 
areas in the future, it is obvious that they have to focus they interest also on social network platforms. 
However, successful management of attendance requires, besides knowledge of nature protection, 
also knowledge of psychology, sociology, marketing, PR, etc. Unfortunately, these specializations 
have not been sufficiently used in Czech approach of nature conservation yet. 
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Souhrn  
Předkládaný text ilustruje silný potenciál a vliv (nejen) sociálních sítí na návštěvnost chráněných 
území na příkladu konkrétních případových studií z chráněné krajinné oblasti (CHKO) Beskydy. Autoři 
využívají znalosti zdejšího území a na základě praktických zkušeností z terénu a dat z automatického 
monitoringu návštěvnosti popisují např. vliv tematických facebookových skupin na návštěvnost Lysé 
hory, mapují původ živelných či řízených trendů návštěvnosti v území a dokladují problematický vliv 
sportovních trekovacích aplikací na ochranný režim vybraných maloplošných chráněných území. 
Z uvedených příkladů vyplývá, že ze strany státní ochrany přírody je do budoucna nezbytné zacílit ve 
větší míře vhodnými komunikačními opatřeními právě na prostor sociálních médií, která představují 
zejména ve vztahu k mladé generaci nezastupitelný komunikační kanál s obrovským edukačním 
potenciálem. 
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Abstract 
The Paper deals with potential of waterfront as public spaces in urban environment. Evaluation and 
design proposal of the riverbank Laborec, between two railway bridges Starý (Valaškovský) and 
Sninský in Humenné, is presented. Based on theoretical background and analysis, the landscape 
design proposal with higher recreational equipment has been developed. Attention is drawn primarily 
to the waterfront as an important, often underappreciated, public space and highlights the potential of 
this kinds of urban areas. The revitalization and the proposed measures are an effort to integrate the 
river into the structure of the city and with respect to the surrounded landscape. The abandoned place 
has been changed into attractive environment for the inhabitants of the city with aim to bring new life 
there. Vegetation elements support more natural character and thus improves the quality of the city's 
green infrastructure. Design involves several elements such as linear plantings of linden, apple trees 
and hawthorns, together with a wild flower meadows, which attract the attention of people as well as 
insects and bees. The proposal solve the collision point of a narrow sidewalk using an extended 
terrace overlooking the flow level. Increased visitors to the waterfront will be supported by the 
proposed floating wharf with nice views over the river. Our design proposal offers increasing of the 
recreational potential of this part of the city and an improvement of accessibility and passability. 
 
Key words: public space, landscape architecture design, promenade 
 
Introduction 
Watercourses form a landscape structure not only in the suburbs, but they are also inseparable 
shaping elements of the urban urban environment. Due to the expansion of the built-up area of 
settlements, it is often necessary to regulate and stabilize them, so there is often a significant change 
in their natural character. Disruption of ecological conditions of habitats of watercourses and their 
embankments is an accompanying phenomenon of these interventions. The tool for restoration is the 
revitalization of waterfront areas with the right interventions in order to improve the ecological stability 
of the area. There are sidewalks for pedestrian and cycling routes inherent. It is important to create a 
development between the seafront area with the other part of the city, which should be safe and 
separated from the automotive transport (Prominski et al., 2012). In the urbanized environment, 
various revitalization measures can be applied. Prominski uses division into five groups according to 
the degree of leaking a dynamic process.   
A. Waterfront and promenade      
B.  Dyke and flood walls                  
C. Flood areas                                    
D. Riverbed and currents                
E. Dynamic River Country               
Measures A, B, C do not interfere with the flow itself. His appearance varies based on water level 
fluctuations. The last two principles D, E support the morphological processes of the trough. There is a 
natural sedimentation of aerosia that constantly changes the shape of the river trough. Thus, the 
maximum nature of the flow rate is created (Prominski et al., 2012). Square and Street are a place to 
stimulate contacts and public information. It is hereby associated with rational public premises 
planning so that these interactions are allowed to people. The proposal will ensure attractive use, 
encourage vitality, diversity sustainability of the city or municipality. (Miková et al., 2010). The river 
embankments in the urban environment have a strong visual character. Green open spaces of the 
cities offer many functions as environmental, ecological, social, but one of the most important is 
recreational function foreveryday recreation of the society. ( Bihuňová et.al. 2020) Restoration, 
redesign or rebuilding the original state to the new one . The  embankment  is  a suitable place to build 
a multi-layered, cultivated public space where the whole generation spectrum of the population will 
find rest, entertainment and sport during all seasons (Číbik et al. 2019) 
The water element enriches the waterfront with unique specifics, thanks to which it becomes an 
attractive location with huge potential. Its characteristic features can be summarized in 4 basic points: 
1. VARIABILITY - the greatest specificity that water brings with it as an element of nature. The river in 
the country is changing from its source to its mouth, despite regulations. The variability of the river is 
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subsequently reflected on the waterfront in the form of a wide range of possibilities for the use of 
space. 
2. DYNAMICS - the dynamic movement of the river brings movement into the static mass of the 
settlement (Melková, 2014, Bihuňová et.al. 2017). 
3. NATURAL CHARACTER - on the border of the intersection of the city and nature, there is a specific 
area of the waterfront, which brings elements of the city into the landscape of suburban areas to the 
city center. The challenge is to unite urban life and thus lose the natural potential of wilderness. 
4. UNILATERAL / BOUNDARIES - it is necessary to understand it as a one-sided delimitation of the 
space, which is given by the street network and high vegetation. The view is attracted by the free 
space on the other side. The barrier is always subconsciously understood as a wall with one's back 
(Tilley et al., 2003)   
 
Materials and methods 
Humenne is the second largest town in the Prešov Region, located in eastern Slovakia. The area of 
the town is 28.63 km². It is situated in a valley, surrounded by forests. It lies at the confluence of two 
rivers Laborec and Cirocha. In the river basins of large rivers (hard floodplain forests) there are ash-
elm-oak forests and in the floodplains of large rivers (soft floodplain forests) there are willow-poplar 
forests. There is also the largest source of drinking water in Central Europe, the Starina water 
reservoir. The solved embankment of the Laborec River is a part of Sídlisko III and it is located in the 
south-eastern part of the built-up area of the city. Not only in forests, but also in meadows and 
watercourses, there is a strong species diversity of rare and protected species of plants, but also 
animals such as insects, reptiles, fish and birds. In the wider vicinity of the solved area, a significant 
loss of vegetation along the Laborec watercourse and the Cirocha river has been observed since 
2010. The average annual temperature is 8 ° C. NW wind prevails, average precipitation is 669 mm. 
The lowest point of the territory is 156 m above sea level. (Semanco et al., 2015) 
The assessment methods were focused on the study of literature, history, field research, photo 
documentation, analysis of the solved green area, conceptual processing (remediation of collision 
points, elimination of negative phenomena, potential support, application of stimuli). The collected data 
research, synthesis of field analyzes, revision of suitable sources were prepared for a design studio 
according to the instructions: Design Studio Methodology for Landscape Architecture, published by 
Halajova et al. (2018). See Figure 1. 
 

 
Fig. 1: View of the City of Humenne - Sídlisko III. and part of the solved section of the Laborec River 

(Photos: Vaškovičová, 2019) 
 
Results 
For centuries, riverbeds and streams were leveled and regulated, and dams were also built on. With 
the expansion of the cities in lower parts of the flow, there was a need to form and regulate rivers by 
building dams and canals. Emphasis was placed especially on the fast outfow of water from the 
territory. Only straight river lines were preferred, which leaded to decreasing their ecological and other 
functions. 
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The problem _ pulse for creation   
The waterfront is a dynamic public space tied to the curves and shape of a watercourse. Neglected 
greenery, inappropriately chosen surfaces, clutter and unconceptual solutions contribute to the 
negative perception of these riparian spaces. Due to these unfavorable factors, the motivation for their 
active use is lost. The waterfront is a great opportunity to reach the inhabitants of the city and support 
life through better used potential. 
Due to the expansion of the built-up area around the riverbed, arrised the requirement for its regulation 
and stabilization. This affected the change in its natural character. The accompanying phenomenon of 
these interventions was the disturbance of ecological conditions of habitats of watercourses and their 
embankments. The impetus for the solution is the possibility of revitalizing the Laborec River as an 
important landscape element in the wider city center in connection with the south square and the 
surroundings of housing estate Sídlisko III. Through the concept, we focused  on four aspects. 

1. Continuity_ sustainability_ relationship, connection, and tangle of sidewalks as fibers or 
interconnection network_ organization of elements 

In the past, the connection of the area was strongly influenced by the river as a barrier to construction, 
so the structure of the city is more developed to the north, on the right bank of the river. However, the 
real visible reflection are public spaces, which create interconnecting network. The aim is to influence 
the daily use of these open spaces for pedestrian transport, relaxation, sports, recreation and 
community life. The aim is to eliminate the collision points along the river. Difficult transition sections 
have a significant impact on safe crossing, transfer for cyclists, skaters, wheelchairs. Emphasis was 
put on the inclusion of year-round use of the waterfront through landscape design activators.  

2.  Compensation_ addition of a new added area, creating a new functional space,    creating 
new opportunities and increasing the potential of the place_limit  

Conflict resolution phase _ by adding a new area _ paved area, which solves the problem part of the 
sidewalk_ extended terrace 
It will also serve as a view of the river level and bird watching. There is a seating area on the wooden 
terrace and a bicycle stand nearby. Increased attendance of the waterfront will be supported by the 
proposed floating pier, from which the views of the riparian vegetation are on the opposite side of the 
river. Place_support_content. See Figure 2 
 

 
Fig. 2: Measures to expand and multiply waterfront activities  (student visualization: T. Vaškovičová 

2019, teacher: M. Verešová, corrected for article 2021) 
 

3. Layers_ vertical layering of plants 
The work offers a proposal that uses vegetation elements to help support the natural character of the 
river and build the green infrastructure of the town of Humenné. 
Trees_ woody plants were selected according to their attraction in spring, flowering alley: Tilia, Tilia 
cordata 'Rancho' 33 pcs, the revival is a selection of apple trees: Malus (Malus 'Professional 
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Sprenger') in a series of 22 pieces and hawthorn: Crataegus (Crataegus laevigata 'Paul's Scarlet') in 
part 17 pcs, See Figure 3 
Flowerbeds_ to revive and attract people from the city center, in connection with the southern square, 
there is a variable perennial flowerbeds. Near the Vihorlat Library is a perennial flowerbed with a 
natural character. It creates a harmonious whole of intertwining colors from apricot through pink to 
purple. The accent in this flowerbed is a more pronounced orange-yellow perennial, kniphofia uvaria 
grandiflora ', which requires a gravel bed when planting. The flowerbed consists mainly of xerophytic 
plant species that have successfully survived in the urban environment. The flowerbed lines following 
the sidewalk are 2 m wide. During the growing season, the flower bed will be approximately 60-70 cm 
high. Perennials during the year will form a continuous mass that will change variably. In the Spring, 
they enrich the flowerbed with flowering bulbs. The planting plan includes tulips, daffodils and later 
flowering garlic. The core of the flowerbed is ornamental grass pennisetum alopecuroides.  
Flower meadow_ evokes a natural character, along roads, sidewalks, attracts butterflies and other 
insects, can be seasonally variable, a mixture of meadow flowers in a ratio of 60% and grasses 40% 
and gradually continues to higher layers. See Figure 3 

 
Fig. 3: Visualization of an example of supplemented layers of flower meadows and trees 

(student visualization: T. Vaškovičová 2019, teacher: M. Verešová, corrected for article 2021) 
 

4. Structures_ external reading room_pergola 
There was proposed exterior place for reading within relaxation zone. The goal is to improve interest 
of citizen to spend more time outdoors. The proposal has the aim to improve the recreational 
conditions in the city and the creation of a place for relax outside. Emphasis is put on everyday 
recreation. The area was analyzed from several points of views. Based on the perceptible need of the 
public to use this space for recreational purposes, the basic types of activities were determined. The 
proposal focuses on creating a active place with various activities. Landscape design is intended to 
attract people to this part of the city and to transform the Laborec River and its surroundings into a 
living artery of Humenne.  
 
Discussion 
Leonardo da Vinci described water. „veturelle di natura“ - as a driving force of nature. 
Water is also the same driving force in our settlement structures. It is one of the basic elements of 
symbolizing fertility, prosperity or vice versa hunger and misery. In terms of adaptation of urbanized 
country for climate change, effective protection of water resources is needed in relation to the 
preservation of aqueous resistance. The cities of the 21st century calls for a new approach to water 
behavior, which will support increasingly popular development of the resistant city and also reflecting 
climate change. (Lazarová, 2015) Well-functioning and healthy waterways also mitigate the effects of 
urban climate change, such as hhigher temperatures that have already been observed in urban 
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centers. There are examples of multilateral renewal projects aimed at reducing flood risks and opening 
the city towards rivers, perspectively create new green recreation areas. At present, the issue of the 
quality of public spaces is discussed among wide spectrum of the architectural community, which  
responds to the suggestions of locals. (Číbik, et.al. 2020) 
In fact, there are four key processes of site formation: design, development, space (or place) in use, 
and management. They start with design, despite the forefront of the term in the very concept of 
"urban design", other processes are just as important and often more important in determining how the 
built environment is formed. Communication is therefore key to ensuring that: aspirations are fully 
understood, proposals are not carried away by narrow interests and all legitimate inputs are taken into 
account while maintaining the necessary focus (Carmona,2014).  
 
Conclusion 
Watercourses form a landscape structure not only in the suburbs, but they also inseparably shape 
spaces in the urban environment. Water is an integral part of human life, affects the morphology of the 
area, shapes the terrain and vegetation around. The country is naturally characterized by a 
meandering character, which is an attraction for animals and can change the climate. Water is a 
creative, dynamic element of the landscape that brings life to all areas of human society, industry and 
the economy. Its life-giving properties need to be preserved and supported in our urbanized country. 
Due to the expansion of settlements, this fact of importance and irreplaceability is overlooked. 
The revitalization of the area across the river leads to a multiplication of recreational opportunities and 
an improvement in the quality of life of people in the city. It is important to create the conditions, 
especially for young people, who currently tend to move from the city and its surroundings to the west 
and abroad. This trend, which has lasted for several decades, must also be stopped on the basis of 
the creation of quality public spaces through modern and interesting elements in the field of garden 
and landscape architecture.  
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Souhrn 
Článek popisuje přehled výzkumu zaměřeného na zlepšení veřejného prostoru podél nábřeží řeky 
Laborec ve městě Humenné na východním Slovensku. Navrhovaná opatření by měla přispět ke 
zlepšení podmínek prostřednictvím krajinářských prvků a různých ekosystémových opatření ke 
zvýšení udržitelnosti podmínek prostředí. Podpora každodenního využívání nábřeží prostřednictvím 
aktivátorů krajinného designu oslovením místní komunity. Revitalizace oblasti přes řeku vede k 
znásobení rekreačních příležitostí a ke zlepšení kvality života lidí ve městě. Prostřednictvím konceptu 
jsme se zaměřili na čtyři aspekty. Spojitost, kompenzace, vrstvy a struktury. Design zahrnuje několik 
prvků, jako jsou lineární výsadby lip, jabloní a hloh, spolu s divokými květinovými loukami, které 
přitahují pozornost lidí i hmyzu a včel. 
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Abstract 
The growing popularity of active movement in nature in the form of an adrenaline experience is the 
cause of the great expansion of singletrails. New singletrails are still being built with varying degrees 
of difficulty, and the density is thickening across the entire Czech Republic. This form of leisure time 
use is closely linked to the forest environment and the animals that occur in it. The cyclist usually 
moves very quickly along a narrow path through the forest and it is a question of how his disturbance 
will affect large mammals around the singletrails. For monitoring purposes, we selected four study 
areas (two with singletrails and two without singletrails) with the presence/absence of hiking paths 
where we observed the long-term influence of singletrails on the distribution and behaviour of common 
species of large mammals through animal marks. The results showed that where the roe deer was not 
disturbed, a balanced proportion of beds (places where the roe deer rested) and marking places 
(places that the roe deer marked) was recorded. However, in areas with disturbance in the form of 
tourists, far fewer beds were found than marking places. The presence of singletrails did not play a 
role in this. 
 
Key words: cycling, tourism, wildlife behaviour, roe deer, wild boar 
 
Introduction 
Singletrails are a phenomenon biking, who are currently experiencing a great boom in the Czech 
Republic. The combination of active movement, adrenaline experience and nature is exactly what 
today's society considers to be an ideal way to spend free time (e.g. Šťastná et al. 2018). The 
requirements of users of bicycle trails are satisfied within the framework of building new trails with 
various degrees of difficulty and density throughout the country. It follows from the essence of the 
singletrail that the route is led through a forest environment with various terrain irregularities and 
obstacles. Therefore, it can be assumed that the singletrail will affect the forest environment and its 
animal component indirectly (e.g. by disturbance) and directly (e.g. by the mortality of small animals). 
The direct effect on the animals in the form of their death on the singletrail will have an impact mainly 
on the representatives of insects, reptiles, amphibians, but also small birds and mammals. The indirect 
influence on the distribution and behaviour of large animals is debatable and will depend on the 
density of singletrails in the forest, the frequency of cyclists, the density of animals, the structure of 
forest stands, the presence of bases, resting places, other operational parts of the track, etc. (e.g. 
Gagnom et al. 2007, Scholten et al. 2018). Large animals react differently to singletrails, often 
avoiding the tracks used by tourists and moving faster near them (Belotti et al. 2012). In the long term 
the presence of the intensively used singletrail affect the distribution of animals (Harris et al. 2013), 
their activity and behavioural patterns, which in turn can affect species physiology, reproduction and 
physical health (Stankowich 2008). 
We monitored the influence of singletrails on the distribution and behaviour of large mammals in four 
areas of the Mariánské údolí (Brno) by evaluating their residence characteristics. The aim of this study 
was to determine whether the presence of singletrail causes the absence of common mammal species 
in the forest environment or affects the density of their habitat. 
 
Materials and methods 
The area of interest "Mariánské údolí" was located in close proximity to the Brno city (the capital of the 
South Moravian Region in the Czech Republic with population of almost 400 thousands people). 
Mariánské údolí is a very popular destination for Brno residents for weekend walks, sports activities 
and relaxation. The area of interest was consisted mainly of oak-hornbeam forests (Carpinus betulus, 
Quercus sp.) with an admixture of Scots pine (Pinus sylvestris) and Norway spruce (Picea abies). The 
altitude ranged between 270-400 m a.s.l. 
Four study areas were selected with the presence or absence of hiking trails and singletrails (fig. 1): 
Líšeň (with singletrail and hiking paths; 65 ha), Klajdovka (with hiking paths; 83 ha), Morká (with 
singletrail; 116 ha) and Ochoz (without tourist burden; 117 ha). These were covered by a system of 
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parallel lines in GPS navigation, according to which the animal marks of large mammals were 
monitored in the field (on 23 July 2019). Monitoring took place around the lines on strips five meters 
wide. A total of 24.5 km was surveyed, which corresponded to a thoroughly mapped forest 
environment with an area of 12.3 ha. In total, about 3.3% of the area of each study area was 
examined. 

 
Fig. 1: Study areas with or without singletrails and hiking paths 

 
It was noted 471 animal marks of these species: roe deer (Capreolus capreolus), wild boar (Sus 
scrofa), brown hare (Lepus europaeus), marten (Martes sp.) and European badger (Meles meles).  
 
Results and Discussion 
Three quarters of the animal marks belonged to roe deer (76%), 18% to the wild boar, 3% to the 
badger, 2% to the brown hare and 1% to the marten. Roe deer, brown hare and badger were 
represented in all areas, wild boar was missing in the area with hiking paths and marten was missing 
in areas without singletrails. The absence of these two species, determined on the basis of recorded 
animal marks in the areas, cannot be explained by the presence of singletrails or hiking paths. 
When analysing the animal marks of roe deer, it is possible to observe a difference in activity in areas 
with and without tourism (hiking paths). Where the roe deer was not disturbed, a balanced proportion 
of beds (places where the roe deer rested) and marking places (places that the roe deer marked) was 
recorded (fig. 2). However, in areas with tourist disturbance (with hiking paths), far fewer beds were 
found than marking places. Based on this, it can be concluded that roe deer in places often visited by 
people is less at rest, less resting, and moves more due to stress. 
The wild boar showed the highest number of recorded animal marks in areas with singletrails. Areas 
without singletrails were either without wild boars or the number of animal marks was very low. The 
most rooted area of wild boars was in the area with singletrails and hiking paths (approx. 0.7% of the 
rooted area), then with singletrails (approx. 0.3%), without singletrails and hiking paths (approx. 0.1%) 
and in the area with hiking paths no wild boars were recorded at all. The possible cause could have 
been the structure of forest stands or the food supply. In connection with the wild boar, an interesting 
interspecies interaction was recorded, when the density of animal marks of roe deer decreased with 
increasing activity of the wild boar (r = -0.70, p ˂ 0.05). In other words, where there was a wild boar 
there was no roe deer. 
For the other recorded species, the number of animal marks was too low for more detailed analyses. 
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Fig. 2: Proportion of beds and marking places of roe deer 

 
Conclusion 
The negative effect of singletrails on the occurrence of common species of large animals has not been 
demonstrated. Roe deer was more active in areas with tourism and showed more marking places than 
resting places. 
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Souhrn 
Rostoucí obliba aktivního pohybu v přírodě v podobě adrenalinového zážitku je příčinou velkého 
rozmachu singletreků. Jsou budovány stále nové singletreky s různými stupni náročnosti a dochází tak 
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k zahušťování denzity napříč celou Českou republikou. Tato forma trávení volného času je úzce spjata 
s životním prostředím a živočichy, kteří se v něm vyskytují. Cyklista se zpravidla velmi rychle pohybuje 
po úzké pěšince lesními porosty a je tak otázkou, jak jeho míra rušení bude působit na velké savce v 
okolí singletreků. Pro účely monitoringu jsme vybrali čtyři stejně velké oblasti (dvě se singletreky a dvě 
bez singletreků), s presencí/absencí turistických tras, kde jsme skrze pobytové znaky sledovali 
dlouhodobý vliv singletreků na distribuci a chování běžných druhů velkých savců. S výsledků 
vyplynulo, že tam kde nebyl srnec rušen, byl zaznamenán vyrovnaný podíl loží (míst, kde srnec 
odpočíval) a hrabů (míst, kterými si srnec značil teritorium). Kdežto v oblastech s rušením v podobě 
výskytu turistů bylo nalezeno mnohem méně míst odpočinkových než míst značkovacích. Přítomnost 
singletreků v tomto nehrála roli. Prase divoké vykazovalo nejvyšší počet zaznamenaných pobytových 
znaků právě v oblastech se singletreky. 
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Abstract 
The paper presents evaluation of sweet cherry (Cerasus avium L.) phenological data in Želešice 
locality (Central Europe, Czech Republic, South Moravia). The following phenological phases were 
analysed: flower bud burst, beginning of flowering, full flowering and end of flowering. The paper 
includes detailed analysis of phenological data, comparison of average values for two long-term 
periods and trend analysis. The individual years show great variability of the onset of phenological 
phases caused mainly by meteorological conditions of the given year. The trend analysis revealed that 
the flower bud burst phase onsets later and the interval between the individual phenological phases is 
shortened. This could be caused by the rapid onset of spring and higher temperatures. Furthermore, 
environmental risks of these phenological changes were evaluated and discussed especially with the 
context of pollinators. 
 
Key words: Sweet cherry, Želešice, trend analysis, pollinators 
 
Introduction 
Beekeepers with fifteen hives to predominate in the conditions of the Czech Republic from a long-term 
perspective. This number of hives indicates the predominance of beekeepers of interest, who run 
beekeeping as a leisure activity. Due to the large representation of small beekeepers, the relatively 
even distribution of bee habitats in the Czech Republic can be positively assessed. There is an 
increase of beekeepers and the number of hives according to the Central Register of Bees at the 
present. The above-mentioned structure of beekeepers ensures pollination of both agricultural crops 
and natural ecosystems, which are important for the preservation of landscape biodiversity (Ústav 
zemědělské ekonomiky a informací, 2020).  
The most part of plant species are completely or partially dependent on pollinators during reproduction 
(Faegri a Van Der Pijl, 1979). Klein et al. 2015 states that insects are among the dominant pollinators 
of agricultural systems and that various species of bees are considered the most important pollinators 
of crops worldwide. The productivity of approximately 80% of major food crops would be compromised 
without bees (Klein et al., 2006). 
The current climate change we are facing today may be another factor the may affect the timing of the 
phenological stages of flowering and affect the source of grazing for bees. A changes in the onset of 
phenological phases has been detected in a number of studies (Liu et al., 2010). The issue of 
declining diversity and pollination processes are gaining prominence today especially in the areas of 
food security, ecosystem stability (Eeraerts et al., 2019), environmental security and ecosystem 
services.  
According to selected authors, the development of the bee colony is fundamentally unfolds from the 
phenological development of selected tree species. Hejtmánek (1943, 1948) states that during the 
flowering of the hazel, the wintering of the bee colony ends and at the beginning of the flowering of the 
sweet cherry there is a progressive development of the bee colony. 
 
Materials and methods 
This paper is devoted to the evaluation of the phenology of sweet cherry (Cerasus avium L.). This 
species was chosen mainly for two reasons: a. cherry blossom is an important source of pollen and 
nectar for bees; b. bee, as the main pollinator of cherries (in the case of early flowering cherries, there 
are no other pollinators in sufficient numbers e.g. bumblebees are still building their nests in this 
period). Phenological data were obtained from direct observation of the Czech Hydrometeorological 
Institute (CHMI). The periods 1931–1960 and 1985–2012 were analysed. Several analyses were 
performed: a. Detailed analysis of phenological data; b. Evaluation of average dates of onset of 
phenological phases for two long-term periods (1931–1960 and 1985–2012); c. trend analysis of 
phenological data (Mann-Kendall´s test). Phenological data were evaluated for the Želešice station, 
which is located at an altitude of 235 m above sea level. The average annual air temperature in this 
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locality is 8–9°C and the average annual precipitation is 500–550 mm (Tolasz et al., 2007). The 
following phenological phases were evaluated in the analysis:  
 1931–1960 – general flowering (GF), first flower (FiF) - from the publication Agroclimatic 

Conditions of the ČSSR (Kurpelová et al., 1978) 
 1985–2012 – flower bud burst (FBB), beginning of flowering (BoF), full flowering (FF), end of 

flowering (EoF). 
 
Results 
From the graph in Fig. 1 shows a large variability both in the onset of individual phenological phases, 
but also in the length of cherry blossom. The analysed phenological phases at the Želešice station are 
occurred in the following periods: FBB from the 72nd day to the 112th day of the year, BoF from the 96th 
day to the 121st day of the year, FF from the 101st day to the 123rd day of the year, EoF from the 113th 
day to the 141st day of the year. The average length of flowering was 13 days in the period 1985–
2012. The longest flowering period was found in 1990 and it 45 days. Mainly the meteorological 
conditions of the given year are the main factor of the beginning and length of flowering. The 
phenological phase the end of flowering was the earliest recorded in 1998 on 23rd April and at the 
latest in year 1990 on 21st May. From the graph in Fig. 1 it is evident that at the end of the analysed 
period (approximately since 2005) there is a later onset of flower bud burst cherry and a faster onset 
of beginning of flowering. This was also confirmed by trend analysis.  

 

 
Fig. 1: Onset of selected phenological phases on sweet cherry at the phenological station Želešice 

 
Fig. 2: Average values of the onset of phenological phases in the analised periods 1931–1960 and 

1985–2012 
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When comparing the two long-term periods, it was found that there are changes in the average values 
of the onset of flowering sweet cherry. When comparing the average values, it was also found that in 
the period 1985–2012 there is a four-day shift of the phenological phase of FF to an earlier date. The 
beginning of cherry blossom in the period 1985–2012 occurs on average 4 day earlier compared to 
the period 1931–1960 (Fig. 2). 
A significant statistical trend was found in Mann-Kendal test in the period 1985–2012 and 2005–2012. 
It was found that onset of phenological phase flower bud burst was occurs in 2012 15 days later 
according to 1985 (Tab. 1). A highly significant linear statistical trend was also found in the interval 
between the phenological phases FBB-BoF and FBB-EoF. It was found that the number of days 
between the phenological phases of FBB and BoF is shortening from 28 days in 1985 to 5 days in 
2012. The trend of decreasing of number of days between the onset of phenological phases was also 
identified between FBB and EoF by 32 days. 
 
Tab. 1: Mann-Kendall´s trend analysis for sweet cherry 

 
 
Discussion  
Analysis at the community level suggested that phenological shifts in pollinating bees and plants are 
proceeding at a similar pace (Bartomeus et al., 2011). Nevertheless, changes in the initial 
phenological stages of flowering vegetation may pose one of the threats to environmental security in 
the future. The statistically significant trend was found on phenological phases flower bud burst (later 
onset of FBB). This trend may signal a rapid onset of spring with large temperature fluctuations. 
Červenka (1964) states that the average daily temperature has a fundamental effect on plant 
sprouting, especially two to three weeks before the start of sprouting. The earlier arrival of spring also 
has a fundamental influence on the condition and development of the bee colony. Puškadija et al. 
(2017) report that adverse weather conditions in the spring months can cause imbalances in bee 
colonies. Therefore, they recommend supplementary feeding of hives at the end of winter, so that the 
bee colony are in good condition and are ready for the beginning of the main spring season. In the 
context of the climate change-phenology-pollinator relationship, it is assumed that there will be a 
change in the onset of phenological phases, especially flowering time (Le Conte a Navajas, 2008). 
This was confirmed by performed analysis in this work (shift of flowering sweet cherry by an average 
of 4 days). A significant change was found in the flower bud burst. Le Conte a Navajas (2008) state 
that climate change can destabilize the relationship between flowers and pollinators. As a risky 
change for bee colonies is the rapid onset of spring, when there is also rapid flowering of plants to 
which the bees cannot react. For the reasons mentioned above, it is important that we create 
elements in the landscape that complement the bee pasture. To support pollinators in the landscape 
Eeraerts et al. (2019) recommend that farmers create elements with a rich herbaceous layer with a 
greater proportion of flowering plants in orchards and around fields. The main reason is the short 
flowering time of the trees in the orchard, which lasts one to two weeks.  
 
Conclusion  
Occurrence of small beekeepers are characterized for conditions of the Czech Republic, who usually 
have up to 15 bee colonies. This point to the predominance of leisure activity beekeepers who have 
beekeeping as a weekend hobby. The current climate change we are facing today can have a 
significant impact on beekeeping. It was found that onset of flower bud burst phenological phase was 
occurs in 2012 15 days later according to 1985. Interval shortening was also found between 
phenological phases flower bud burst-beginning of flowering and flower bud burst-end of flowering. 
This trend may signal a rapid onset of spring with large temperature fluctuations. As a risky change for 
bee colonies is the rapid onset of spring, when there is also rapid flowering of plants to which the bees 
cannot react. This can also have an impact on environmental and food security. 
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Souhrn 
V podmínkách České republiky je charakteristický výskyt malovčelařů, kteří mají obvykle do 15 
včelstev. Toto poukazuje na převahu volnočasových včelařů, kteří mají chov včel jako „víkendový“ 
koníček. Současná změna klimatu, které dnes čelíme, může mít významný vliv na včelařskou činnost. 
V práci byla provedená analýza fenologických fází pro třešeň ptačí (Cerasus avium L.) na stanici 
Želešice. Byly vyhodnoceny fenologické fáze, které jsou vázaných právě k včelařské činnosti – rašení 
květních pupenů, počátek kvetení, plný rozkvět, konec kvetení. Z analýzy fenologických dat bylo 
zjištěno, že jednotlivé roky vykazují velkou variabilitu nástupů fenologických fází, což je způsobeno 
především meteorologickými podmínkami daného roku. K zásadním změnám dochází především u 
fenologické fáze rašení květních pupenů. Z trendové analýzy bylo zjištěno, že dochází k pozdějšímu 
rašení květních pupenů a dále dochází i ke zkracování intervalu mezi nástupy fenologických fází 
rašení květních pupenů a počátkem kvetení a mezi rašením květních pupenů a koncem kvetení 
třešně. Toto by mohlo být způsobeno rychlým nástupem jara s vyššími teplotami. Zkracování intervalu 
mezi těmito fenologickými fázemi může mít negativní dopad na opylovače, a to především z pohledu 
nedostatečné početnosti včel v době květu a nemožnosti dostatečného opylení třešně. Opylovači 
v české krajině hrají zásadní roli v oblasti ekosystémových služeb a environmentální bezpečnosti, a 
proto je důležité sledovat změny fenologie a analyzovat možné dopady do včelařské činnosti. 
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Abstract 
In the last decade, the protection of cultural heritage in the Czech Republic, as well as other countries 
around the world, has also focused significantly on the description, documentation, preservation, and 
presentation of industrial heritage. An integral part of protection is the elaboration of the typology of 
objects of individual industries, their identification, assessment of the current state, and protection. 
Conservation activities are also aimed at popularization as a suitable tool for preserving this heritage 
and awareness of it. Conversions of buildings, transformations into museums, educational trails, and 
other measures leading to popularization, support of public awareness, but also the support of tourism 
are implemented. The area of water management is also a part of it. The paper briefly outlines the 
historic development of irrigation in the territory of the Czech Republic, methods of identification and 
documentation of objects and their systems, selected examples of already implemented protection 
and popularization. The possibilities of using modern methods of documentation, e.g. GIS tools, UAV 
equipment, are discussed. 
 
Key words: Industrial heritage, water management, irrigations, heritage documentation, heritage 
popularisation, education, UAV systems application 
 
Introduction 
Irrigation systems are an important/essential, but until recently neglected, part of the industrial cultural 
heritage. In general, their importance has been growing, especially in the last decade, in connection 
with climate change and the increased need to use irrigation. Thus, historical irrigation systems, which 
originated in the Czech Republic mainly in the second half of the 19th and the beginning of the 20th 
century and then from the 1960s onwards (Dvořák et al, 2004), gradually came to the forefront of 
interest. This is in terms of assessing the potential for their renewal, reconstruction, or, conversely, the 
removal and replacement of a modern functional system. From this point of view and the point of view 
of the connection to the cultural heritage of the Czech Republic, it is important to identify in time the 
possible monumental values of these buildings and to define the criteria and possibilities of their 
monument protection. In this context, it is also important to strengthen the awareness of this type of 
industrial heritage, both within the professional and lay public. 
 
Material and methods 
In general, worldwide, the International Committee for the Conservation of the Industrial Heritage 
(TICCIH) covers the issues of identification, documentation, protection, and restoration of industrial 
heritage. The basic principles and strategies for the protection of industrial heritage are formulated in 
the so-called Industrial Heritage Charter (Douet. J., 2015). The charter emphasizes the need to 
identify, protect and maintain the most important and characteristic examples of individual types of 
industrial heritage for today and future use. In the Czech Republic, the Industrial Heritage Center, 
founded in 2002 at the Czech Technical University in Prague, has been methodically involved in 
industrial heritage for a long time. Decisive in its approach to industrial heritage is the architectural 
view - it focuses on industrial architecture, its new use, and conversion. New approaches to the 
evaluation of the importance and protection of industrial heritage in the Czech Republic are applied 
and summarized in the methodology of Matěj and Ryšková (2018). 
 
Results 
One of the oldest irrigation systems in Europe is especially irrigation of meadows with heating using 
various water supply, distribution, and drainage systems (Reneš et al, 2020). The location of 
traditional irrigation in Europe and a list of their sources are given in (Leibundgut et al, 2014). Some of 
them have been preserved to the present and many sites have undergone or are in the process of 
r)enovating and preserving and preserving systems as part of future cultural heritage (Cook, H., 
Williamson, T. (eds), 2007; Smith, N., 2017). . They were also implemented in the Czech Republic 
(Dvořák et al, 2004). To this day, some objects or canals are partially preserved. The project includes 
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their documentation, condition assessment, and digitization of archival materials. The historical 
context of the administration of hydromelioration structures is part of the publication (Kulhavý, Z., 
Pelíšek, I. et al., 2017). A detailed description of the whole hydromelioration works history was given 
by (Dvořák et al, 2004) 
Based on the mentioned methodological procedures and obtained materials for realized irrigation 
constructions and systems, a work procedure was proposed, which should result in a detailed 
overview of the condition of buildings, their history, connections in the landscape, possible use, but 
also to determine possible protection. Groups were proposed to enable a clearer placement of 
documented structures (entire systems and sub-buildings) in context and more precise targeting in the 
processing of other relevant historical documents (from own irrigation, multifunctional systems, to links 
to water management systems; further through operation, management, administration, construction, 
design, production of equipment, research, educational sector, up to the conceptual and legislative 
level and external physical-geographical and socio-economic factors). In the next step, by combining 
information from continuously updated records of irrigation structures, historical sources, field surveys, 
and selected types of buildings, it was possible to compile a basic chronological scheme, with a 
detailed working estimate of the number of irrigation structures and selection of key buildings, 
historically and technically valuable. detailed documentation. The next step is to verify the exact 
location and exact extent of irrigation structures, which allows the specification of the number, location, 
existence, and condition of individual buildings. 
Following i) the initial selection of the territory, which was selected based on previous experience, 
knowledge from research and study of historical literature in the preparatory phase of the project 
proposal, and ii) newly identified facts in the project, newly verified context from background research, 
field surveys and actual processes in the landscape (construction, mining and other interventions), the 
area was specified and divided in more detail into working sub-areas. At the same time, localities were 
identified in which there is a higher current risk of extinction or significant damage to irrigation facilities. 
Due to the efficiency of activities, field surveys are carried out in most cases as a combination of 
ground survey and remote sensing and were preferentially started in the following areas: Brno city 
surroundings; Břeclav region; Hodonín region; Litoměřice district; Pardubice district; Úpa and Metuje 
rivers basin; surroundings of Jevíčko town and Malá Haná river basin; surroundings of Veselí nad 
Moravou; surroundings of Poděbrady town; surroundings of Chropyně town and Znojmo town 
surrounding - Dyjákovice, Hevlín, Krhovice. 
One of the studied sources that could support field research for the location of buildings and systems 
is the so-called DMR 5G. The 5th generation digital relief model (DMR 5G) currently represents the 
most accurate representation of the relief of the entire territory of the Czech Republic. Appropriate 
map sheets were selected from the DMR 5G data set, which was converted into point layers in the 
ESRI ArcGIS 10.7 environment and subsequently to TIN, ie a plastic digital terrain model. Line layers 
of irrigation systems (from the VÚMOP web application) were translated over this terrain model, which 
made it possible to search for corresponding terrain shapes. Figure 1 shows a detail of the area near 
Ratibořice in the valley of the river Úpa, in which elements of irrigation systems are demonstrably 
present. A comparison of the digital terrain model, the 1: 10,000 base map and the aerial image shows 
that the use of the DMR 5G set to identify the elements of irrigation systems, or at least their parts, is 
possible and will be used as much as possible in processing all pilot sites. 
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Fig. 1: Example of distinguishing the remnants of meadow irrigation by a ridge spring and canals in the 

floodplain of the river Úpa above Česká Skalice (red lines – irrigation system). Demonstration of the 
use of TIN digital terrain model in the locality for determining the position of individual parts of the 

irrigation system - (a) TIN digital terrain model, (b) TIN digital terrain model with marking of irrigation 
systems, (c) Basic map section 1: 10,000 with a course (d) a section of the aerial image showing the 

course of the irrigation system. 
 
Discussion 
Specific foreign examples of a comprehensive approach to the evaluation of industrial heritage include 
Spain. The local evaluation methodology of historical water management structures is based on a 
complex of criteria and variables that make up the categories of intrinsic values, heritage values, and 
potential and feasibility values. These authors were also used to evaluate historic irrigation systems 
(Hermosilla, J, Peña, M., 2010; Hermosilla, J., Mayordomo, S.M., 2017), and drainage canals 
(Hermosilla, J., Iranzo, E., 2014).  
Our national methodology (Matěj, 2018) represents a general overarching methodology, which will be 
gradually followed by branch methodologies of key industries, including water management. According 
to the methodology, the building can be assessed as monumentally significant, although traditionally 
conceived values (architectural, artistic, and others) may not be represented in the total monument 
value at all, or only in a partial way. The use of UAV technology in combination with GPS in water 
management makes it possible to capture the current state of objects, to bring data for the analysis of 
their dimensions, including changes over time. The mentioned technology also finds its place in the 
research of cultural heritage (Lo Brutto, M., Garraffa, A., Meli, P., 2014; Nex, F., Remondino, F., 
2014). 
 
Conclusion 
Hydromelioration works have accompanied society and the landscape of the Czech lands for most of 
the 19th century and beyond. Many historical realizations have ceased to be used and only a small 
part is part of listed buildings and areas. Also, a large part of the implementation of irrigation systems 
and buildings after 1948 was abandoned for economic reasons and is in various conditions. At 
present, in connection with the occurrence of drought, especially in the last five years, the issue of the 
use of irrigation, their new realizations, but also the use of historic systems, is again widely discussed. 
Concerning changes in climatic conditions and the expected increase in interest in assessing the 
condition and the possibility of restoring existing irrigation systems, it is important to thoroughly map, 
document, and describe the current condition of buildings in terms of monument care. In connection 
with the possible new development of irrigation in the Czech Republic, we consider it beneficial to map 
and describe the history of this field, document the preserved objects from a cultural and historical 
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point of view, and popularize everything in an accessible form to the general public, professionals 
outside water management and agriculture and students, who can or will meet with this field in their 
professional practice. 
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Souhrn 
V posledním desetiletí se ochrana kulturního dědictví v České republice, ale i dalších zemích světa, 
zaměřuje významně také na popsání, dokumentaci, zachování a prezentaci industriálního dědictví z 
období 19. a 20. století. Nedílnou součástí ochrany je zpracování typologie objektů jednotlivých 
průmyslových odvětví, jejich identifikace v terénu, posouzení aktuálního stavu a návrh ochrany. K 
tomu se řadí realizace opatření k uchování objektů a návrh jejich dalšího využití. Aktivity ochrany 
směřují i k popularizaci jako vhodnému nástroji zachování tohoto dědictví a povědomí o něm. Jsou 
realizovány konverze objektů, přeměny na muzea, naučné stezky a další opatření vedoucí k 
popularizaci, podpoře povědomí veřejnosti, ale i podpoře turismu. Součástí toho je také oblast 
vodního hospodářství. V příspěvku je stručně nastíněn vývoj závlah v ČR, metody identifikace a 
dokumentace objektů či jejich celků a soustav, vybrané příklady již realizované ochrany a 
popularizace. Diskutovány jsou možnosti využití moderních metod dokumentace, GIS nástroje, UAV 
prostředky a další. 
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Abstract  
This article is devoted to consider a tourist route, based on the Kolyma stories of V.T. Shalamov. As 
you know, V.T. Shalamov was a prisoner in the Stalin camps, who spent 20 years in exile. He is one 
of the most prominent representatives of the "camp prose". Cycles of stories are analyzed in order to 
establish literary places - places of memory. We identified museums containing information or 
expositions about the biography and work of the writer. Then, the integration of literary places with the 
residence places of the writer was carried out. Research methods include literary mapping, descriptive 
method and GIS technology. The material includes the works of V.T.Shalamov, information from the 
official website dedicated to V. T. Shalamov and the virtual museum GULAG, the diary of the 
expedition to the Shalamov places of Kolyma.  
 This tourist route, developed on the basis of the literary heritage of the GULAG, could serve as an 
object of attraction for the region and the development of literary tourism, in particular, and tourism in 
general. Finally, an interactive map was developed, which shows the placement of literary places, 
routes, and objects of tourist infrastructure.  
 
Key words:  tourist route, literary and cultural heritage, literary tourism, cycle of stories 
 
Introduction 
The development of tourist routes based on the literary heritage is one of the most promising areas of 
tourism. Literary tourism makes it possible to expand the subject of tourist routes in any region, 
contributes to the preservation, development and dissemination of the cultural heritage of the region 
and the country as a whole. 
The history of the development of the North-East of Russia, first of all, is connected with the GULAG, 
where many writers served their exile, leaving their literary memories of this region. Not only real 
literary places, but also literary images, as well as the surrounding space, can act as objects of 
tourism; they carry a detailed picture of spatial connections, meanings, emotional stereotypes, images, 
symbols that existed in the 60-70 years of the twentieth century. Based on the works of writers, their 
reflextion of territories could be designed to compare a real geographic landscape with a literary one. 
As you know, Varlam Shalamov, one of the most prominent representatives of "camp prose", was a 
prisoner of Stalin's camps and spent about 20 years in exile in Kolyma. V.T. Shalamov is widely 
known for his works, which are mainly devoted to the years spent in the GULAG camps. 
Thus, based on the cycle of stories by V.T. Shalamov we developed a tourist route. We researched 
the resources of literary tourism in the works of V.T. Shalamov, analized the cycle of his stories to 
establish literary places, identified museums containing information or expositions about the writer's 
biography and his works binding literary places to the actual ones and developed an interactive map. 
 
Methodology and methods 
  The material for the development of the tourist route have become the stories of V.T. Shalamov, 
information from the official website dedicated to V.T. Shalamov and the GULAG virtual museum, a 
diary of an expedition to the Shalamov places of Kolyma which was organized with the assistance of 
the Russian Geographical Society. For georeferencing, a map of the Kolyma camps of the GULAG 
was used. 
In this work, we used the classification of literary places proposed by A.V. Firsova, where she 
proposes to divide the resources of literary tourism into two groups: objects of display associated with 
the work of a poet or writer (cities and rural settlements that act as a background in a work and 
buildings, structures that are the prototype of fictional places) and objects of display associated with 
the author's life and literary works. The method of literary mapping, also proposed by A.V. Firsova, 
allows you to piece together the artistic space with its geographical one, as a result, a "literary place",   
a special component of the cultural landscape appears. Its concept includes the visual appearance of 
the landscape, topophilia, associative array and the symbolic meaning of the place. 
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Results 
Based on the systematization of the works of V.T. Shalamov, according to the classification 
considered above, it was revealed that they represent a rich layer of description of the nature of the 
North: cold and callous, where "the brain freezes and grows dull." Shalamov's surrounding landscape 
of the North-East is primarily associated with the taiga. V. Shalamov's taiga is GULAG, a place of 
exile, a "taiga state", a prison without bars; gold mining associated with the hardest work. 
Another resource of literary tourism is museums, monuments and busts associated with the biography 
of V.T. Shalamov. Shalamov was serving his exile in the modern territory of the Magadan Region. The 
last two years of his exile, he spent in the Oymyakonsky region of the Republic of Sakha (Yakutia) in 
the villages of Borogon (the modern name is Tomtor) and Kyubyuma, where he worked as a medical 
assistant under the direction of the Dalstroy trust. M.P. Boyarova, a schoolteacher set up a Museum of 
Memory of the GULAG Victims in Tomtor, Oymyakonsky region. It was officially opened in 1992, 
although the materials were collected long before that. Part of the museum's exposition is dedicated to 
writers and poets who served their exile in Kolyma (in camps on the territory of the present Oymyakon 
region). A separate corner in the museum is dedicated to V.T. Shalamov. It was there, in the 
Oymyakon region, that Shalamov wrote the famous "Blue Notebook" that brought him fame. The 
Yakutan period of Shalamov's life is known through his correspondence with B.L. Pasternak. 
Another small museum of V. Shalamov was opened in the village of Debin in November 2005 on the 
occasion of the 50th anniversary of the dispensary and the 60th anniversary of the Debin prison 
hospital, on the eve of the 100th anniversary of the writer's birth. In the last years of his imprisonment, 
Varlam Tikhonovich worked in this hospital, first as a plaster technician, then as a senior paramedic of 
the surgical department. In this museum you can see publications about the writer in newspapers and 
magazines, literary almanacs; publishing of his books; memoirs of the writer's contemporaries; photos. 
The Museum of Memory of Political Repression Victims in Yagodnoye (Magadan Region) was opened 
on October 30, 1994 thanks to the efforts and persistence of the local ethnographer-enthusiast I. 
Panikarov. It was here that on June 22, 1943, a trial was held, which sentenced V.T. Shalamov to a 
new term, which was supposed to be the last: 10 years of forced labor camps under Article 58-10 
"Counter-revolutionary Trotskyist activity." 
Objects related to the works of V.T. Shalamov and his life should also include the settlements where 
he served his exile. The places mentioned in Shalamov's stories can also be found on modern maps 
of the North-East: Atka, klyuch Duskania, "Zolotoy Klyuch", Kadykchan and Arkagala (coal 
exploration), Chernye Klyuchi, Dzhankhara, Dzhelgala, Debin, Yagodnoye, the mines Kosoy, Gray, 
Calm, etc. Magadan is mentioned without a name as a city, an administrative center. 
Based on the works of V.T. Shalamov, we found key places of memory, which are associated with his 
years of life and work in the North, where the "Kolyma Tales" and other works were born. They can 
serve as the main points in the tourist route "In the footsteps of V.T. Shalamov ". Thanks to the 
documentary and realistic works of V.T. Shalamov about the times of the GULAG, one of the 
important pages of the country's history, there are all the prerequisites for the development of literary 
tourism in the North-East of Russia. 
 
The content of the tourist route "V.T. Shalamov's "Kolyma"  
When developing the route, we gave consideration to the modern transport accessibility, the presence 
of museums and the places where V.T. Shalamov lived along the federal highway "Kolyma". Yakutsk 
can be the starting point of the route, and the city of Magadan its the final destination. The territories of 
the Oymyakon district of the Sakha Republic (Yakutia) and the Magadan region will be the intergral 
part of the route. The route it will run along the federal highway "Kolyma". 
The first point to visit is the small village of Kyubume, which currently houses the famous Kyubume 
petrol station. The history of the settlement is associated with the construction of the Kolyma highway. 
Previously, Kyubyume had a different name which was "the 324th km of the Magadan highway" and 
was located next to a large camp, the prisoners were building a bridge over the Kyubyume river and 
the road to Magadan. V. Shalamov lived in Kyubyume from the fall of 1951 to the fall of 1953, working 
at a local paramedic station, and in the evenings he wrote “Kyubyume Letters” to Boris Pasternak. The 
village also houses the Museum of Memory of the GULAG Victims. The next points to visit are 
Kadykan and Arkagala, which can be reached by road through the village Ust-Nera. In Kadykchan and 
Arkagal, Shalamov worked in coal mines from August 1940 to December 1942. The remains of the 
GULAG camps are located here. The places Kadykchan, Arkagala, Vaskov's House are described in 
the series of stories by Shalamov "About Kolyma", "Kolyma stories". The day ends in the village 
Susuman, where the hotel is located. The third day is dedicated to the Yagodninsko-Debinsky chain of 
the GULAG camps (Dzhelgala, "Duskanya" and "Almazny" springs). The terrible fame of 
"Dzhankhara" (another name for Dzhelgal) spread far and wide. Here the writer was put to do the 
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works of general character from December 22, 1942 to May 1943, and from the fall of 1945 till the 
spring of 1946 he was serving a sentence for an escape. These places are described in the following 
stories: "Dzhelgala", "Drabki", "Court in Yagodnoye", "Snake charmer", "Dry ration". In the village 
Yagodnoye the Museum of Memory of Political Repression Victims is a must-visit place. Also there is 
a room-Museum dedicated to V.T. Shalamov. The next day is focused on the road to Magadan, with 
the visit to the area called Black Key. At present, a recreation center is located here. This place is 
mentioned in the story "Condensed Milk" in the cycle "Kolyma Tales". The Magadan Museum of Local 
Lore has two expositions dedicated to the history of the GULAG. The first exposition “Kolyma. 
Sevvostlag 1932-1956 "introduces the history of the Kolyma camps. The second exposition is devoted 
to the history of the creation of the famous "Dalstroy" (State Trust for Road and Industrial Construction 
in the Upper Kolyma region "Dalstroy")]. Thus, a visit to these expositions, including the history of the 
GULAG, will be the logical end of the tour route.  
 
Interactive map “Kolyma” by V.T. Shalamov " 
On the basis of the Yandex cartographic service, the authors created an electronic map, which made it 
possible to link the objects of the tour to geographic locations which previousely were entered into the 
system, and automatically created a tour route. The thematic content of the developed map includes 
points of visit along the route: places of V.T. Shalamov's exile; places depicted in his stories; 
museums, existing exhibitions dedicated to the writer. All objects are drawn in the way of icons and 
are interactive. The places of V.T. Shalamov's Kolyma exile are marked with a red circle and contain 
information about the years of stay in a particular place (Fig. 1). Museums with exhibitions dedicated 
to V.T. Shalamov and in general the activities of the GULAG and Dalstroy, are shown by an icon in the 
form of a purple building. When you click on the museum icon, brief information about the museum 
appears, there is a link to the museum's website, and if you wish, you can get more detailed 
information by clicking on it. 
The third layer of the interactive map contains information about the locations from the stories of V.T. 
Shalamov, indicated as the icon in the form of a book. The cycles of stories differ in color, the cycle 
"About Kolyma" is indicated with an orange icon and the cylce of "Kolyma stories" is indicated with a 
green icon. The information of this layer contains stories about events that took place in a particular 
place. The next layer includes infrastructure facilities like hotels, cafes and gas stations.  
 

 
Fig. 1: General view of the interactive map 

 
Thus, from the available types of maps, the authors have created a tourist literary map, which shows 
the placement of literary places, routes, objects of tourist infrastructure. The developed map can be 
viewed by following this link -
https://yandex.ru/maps/?ll=151.171849%2C62.573407&mode=usermaps&source=constructorLink&u
m=constructor%3Ac9bab093aeb7e03708560ffb00d288de76a02f3c6aa707c6b404ad8ebfde37da&z=7 
.   
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Conclusion 
Thus, tourist routes developed on the basis of the literary heritage of the GULAG could serve as an 
object of attraction for the region and the development of literary tourism, in particular, and tourism in 
general. Thanks to their creation, the cultural and literary heritage of the Gulag times will be 
preserved, which is undoubtedly very important from the point of view of anthropological, socio-
cultural, literary, historical approaches for the region and the country as a whole. 
The advantage of using an interactive map is that it can be replenished as new information becomes 
available, it can be filled with new layers, new meanings and integrated with tourist routes to places of 
memory and it can be further developed as virtual tourist routes. 
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Souhrn 
Tento článek je věnován úvaze o turistické trase založené na příbězích Kolymy V.T. Shalamova. Jak 
víte, V.T. Shalamov byl vězněm v stalinských táborech, strávil 20 let v exilu. Je jedním z 
nejvýznamnějších představitelů „táborové prózy“. Cykly příběhů jsou analyzovány za účelem vytvoření 
literárních míst - míst paměti. Identifikovali jsme muzea obsahující informace nebo expozice o biografii 
a díle spisovatele. Poté byla provedena integrace literárních míst s místy bydliště spisovatele. Metody 
výzkumu zahrnují literární mapování, popisnou metodu a technologii GIS. Materiál zahrnuje práce V.T. 
Shalamova, informace z oficiálního webu věnovaného V. T. Shalamovi a virtuální muzeum GULAG, 
deník expedice do shalamovských míst na Kolymě. 
Tato turistická trasa vyvinutá na základě literárního dědictví GULAG by mohla sloužit jako objekt 
přitažlivosti pro region a zejména pro rozvoj literárního cestovního ruchu a cestovního ruchu obecně. 
Nakonec byla vyvinuta interaktivní mapa, která ukazuje umístění literárních míst, tras a objektů 
turistické infrastruktury.  
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Abstract 
Mangroves are very rare amphibious habitats with specific relations between flora and fauna. The total 
mangrove cover, less than 150 000 km2 is deeply alarming and should motivate to mangrove 
protection and rehabilitation. 
Mangroves are appreciated for many ecosystem functions, not only for the well-known functions as 
capability of storm mitigation or unique habitat for typical mangrove species. Especially for the local 
inhabitants it is necessary to highlight the real mangrove value because these ecosystems are very 
often cut and modify to different purposes e.g., fishing, fishponds building, coastal recreation etc. That 
value cannot be mostly understood by locals if is based on different proclamations but might be 
accepted when brings something tangible with immediate benefit. The example of the attempt how to 
explain the value of mangroves to locals using specific eco-touristic facility is shown in this article. We 
present proposal of mangrove ecotourism trail located in Guimaras Island, the Philippines, which will 
be designated both for tourists and local people. This study was realized as the result of previous 
research and will be served for local ecotourism expansion and as a motivation of locals for mangrove 
rehabilitation and protection. 
 
Key words: Mangrove protection, ecotourism trail, sustainability 
 
Introduction 
Requirements on the intertidal zone are extraordinarily complicated as for the purposes of its use. 
Especially in shelf seas, mangroves compete with human’s needs for logging, burning charcoal, 
fishponds building and many others. Human use of mangroves can be abusive and with long-term 
effects, as when they are overexploited (as for charcoal, timber, and pulpwood) or destroyed in some 
form of conversion (Tomlinson, 2016). They are often converted to agriculture, aquaculture, industrial 
or urban purposes. Not only by the commercial companies, but even by locals, mangroves are hardly 
ever perceived as a extremely rare and useful ecosystem. It is necessary to realize that the competing 
demands of humans and mangroves are manageable if relevant scientific information is collected and 
used to design proper management plans (Alonghi, 2009). 
The role of tourism in the conservation and biodiversity sustainability of the mangrove forests is 
questionable and often discussed. There is obvious positive connection between controlled sensitive 
ecotourism, but it is not definitely easy to achieve. Under perfect conditions, controlled ecotourist 
would lead to the best results in the field of effective mangrove protection. This can be achieved 
through awareness and education of local people. And this follows up in the topic which is the subject 
of this contribution. This article presents proposed design of mangrove ecotourism trail located in 
Guimaras Island, the Philippines, which is intended both for tourists and local people. This study is 
also based on results obtained during previous research (Kupec A., Kupec P.,2020). This study also 
includes SWOT analysis for awareness of assessing all aspects. 
 
Materials and methods 
Study site 
This project can be placed in any locality of the area of interest, Sibunag River, which preferably 
contains all three mangrove zones (seaward zone; flooded even by neap tide, middle zone; flooded by 
normal high tide, landward zone; flooded by spring tide only) or at least two of them. Locality should 
be connected to the sea from one side and connected via road on the second one, preferably should 
be a part of river mangroves for better understanding of mangrove ecology and zonation. 
 
Methods 
Methods are mainly assessed and presented through SWOT analysis, which is comparing four 
aspects: strengths, weaknesses, opportunities, threats. 

1. Strengths 
Primarily, mangroves are quite unique ecosystem spreading out at the transition zone between 
aquatic and terrestrial environment. They usually have many characteristic features that arise from 
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their adaptation to this environment. The strongest part of this project is a new source of information 
about mangrove flora, fauna, protection, conservation, rehabilitation, and species diversity. All these 
mentioned should serve as a motivation not only for the tourist but also for the locals to protect and 
preserve mangroves. As for the strengths of the proposal, there should be shown several ways how 
mangrove protection and rehabilitation can be performed. This will be done through information 
boards along the boardwalks. Each board will be focused on different topic such as mangrove tree 
and shrub species, mangrove zonation, influence of high tides and low tides, tree architecture, fauna, 
ways of protection and biodiversity sustainability, rehabilitation, planting mangrove seedlings, 
importance of the mangrove for people etc. 

2. Weaknesses 
Even though the greatest possible respect will be sought to sustain the original conditions of 
mangrove ecosystem, necessary interventions in construction work on the boardwalks are inevitable. 
All the supporting pillars will be anchored into the ground with the least possible intervention in the root 
system. Branch pruning will be undertaken only at the expense of wood construction and railing. 
Despite of this facts, only local wooden and grass materials will be used for the construction. As an 
wood insect repellent will be used only ‘’green’’ wood protectors on the natural basis with high water 
and wood insect repelency to prevent chemicals leaking into the ecosystem. In conclusion should be 
mentioned construction of small wharf at the start of mangrove boardwalk. 

3. Opportunities 
There is large opportunity to educate incoming people, not only foreign tourists, but mainly people 
from adjacent regions. This proposal should serve as educational trail and as information source, as 
well as an example of sustainable ecotourism. A few new job positions are also opportunity for local 
people, especially in region with low job offer. This is also appropriate as an educational component 
for local schools. There is also possibility to use this mangrove trail for student excursions; to show 
them how nature protection and conservation should be performed. 

4. Threats 
Even though there will be every effort to ensure safety and compliance of rules, human influence (in 
extreme point the trail destruction by the vandals) will never be avoided in full extent. There is a 
potentiality of damage, but it would be as well in case of mangroves in the wild. Intensive move of 
people on the trail can lead to higher levels of contamination, such discarded garbage, however this 
will be solved by placing trash cans and by staff monitoring. There is also threat of disturbance of 
animals; especially the nocturnal. This will be ensured by reduced opening hours (9 AM-17 PM), strict 
adherence rules (keeping silence, no entry outside the trail marking etc.) 
 
Results 
The outputs of this study are based on the results of previous analysis of recreational attractivity 
potentials of typical shore mangrove structure (Kupec A., Kupec P.,2020). Based on this, it is obvious 
that the current state of the mangroves in proposed area is sufficiently stable and suitable for tourism 
purposes. The main result of the study is the general project proposal of the mangrove trail which 
could be located anywhere in the area of interest. Regarding the proposal, it was inspired by three 
nearby mangrove eco-touristic parks; Melken’s seafood restaurant (See fig.. 1 and fig. 2), Tomongtong 
Mangrove Eco-Trail (See fig.3) and Balaring Mangrove Eco-Tourism coastal area. All these eco-
touristic parks are located at Negros Island.  
 

 
Fig. 1: Melken’s seafood restaurant set in mangroves 
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Fig. 2: Melken’s seafood restaurant set in mangroves 

 

 
Fig. 3: Tomongtong Mangrove Eco-Trail 

 
Discussion and conclusion 
To be conscious of tourism importance for this country, there is necessary to design proposal that will 
take into consideration both the biodiversity sustainability and required income from the tourism. And it 
is just tourism, which is generally an important sector for Philippine economy. In 2019, the travel and 
tourism industry contributed 12.7% to the country's GDP (psa.gov.ph), which is not negligible share. 
As for the mangroves, obviously, the share is not so significant, but is still increasing. The Philippines 
yearly attracts visitors to wild nature, turquoise waters, or white beaches. However, these are not the 
only enticements; more and more people desire to experience the excitement of unknown places. 
Mangroves offer unique conditions for this. They have often been shunned by people. They are hard 
to access; mosquitoes can be a nuisance; anaerobic conditions can lead to foul odors. However, this 
is not always the case, and the mangrove areas are being opened up to tourism in many countries 
(Spalding et. Al, 2010).  
To stop people from shunning mangroves, the set of mangrove eco-tourism trails can help. These 
eco-tourism trails can help to attract tourists and reveal them the details of mangrove ecosystem and if 
properly designed, they can be very environmentally friendly withal. Together with correctly defined 
operating rules and regulations, the tourist attendance can be properly regulated. Boardwalks with 
appropriate signs can provide environmental information and enhance the educational potential of 
mangrove forests (Carlson and Godfrey, 1989, Chapman and Underwood, 1996). Nevertheless, the 
boardwalks themselves, removal of trees during their construction or the activities of people using 
them may have negative effects on animals of the mangrove habitat (Kelaher et al., 1998). However, 
in this project emphasis is placed on this fact and all necessary building modifications are maximally 
adapted to the structure and needs of the stand. Moreover, strengthening the local economy plays an 
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important role in this project. It is also convenient opportunity for locals to have restaurants, bistros, or 
kiosks with local products.  
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Souhrn 
Článek se zabývá návrhem stezky v mangrovech v příbřežní zóně ústí řeky Sibunag, Guimaras, 
Filipíny do moře. S ohledem na význam turistického ruchu pro Filipíny je nutné předložit návrh, jenž 
zohlední jak udržitelnost biodiverzity, tak požadovaný příjem z něj, neboť cestovní ruch je pro filipínské 
hospodářství důležitým odvětvím. Např. v roce 2019 přispělo odvětví cestovního ruchu k HDP země 
12,7 % (psa.gov.ph). Co se mangrovů týče, je zřejmé, že jejich zastoupení na pobřeží filipínských 
ostrovů není v současné době vysoký, nicméně má se zvyšující tendenci. Filipíny každoročně lákají 
své návštěvníky divokou přírodou, průzračnými vodami nebo bílými plážemi. Ty však nejsou jedinými 
lákadly – stále více lidí touží poznat zcela neznámá a netradiční místa. Mangrovy pro to nabízejí 
jedinečnou možnost. Lidé se jim dříve vyhýbali vzhledem k tomu, že jsou těžko přístupné a souvisí 
s nimi řada dalších negativně vnímaných jevů (komáři, zápach z rozkladných anaerobních procesů 
atp.). To však neplatí vždy a mangrovové oblasti se tak otevírají turistickému ruchu v mnoha zemích 
(Spalding et. Al, 2010). Máme-li veřejnosti mangrovy představit, tak ekoturistické stezky jsou 
jedinečnou příležitostí. Tyto stezky mohou přilákat turisty a odhalit jim tak detaily mangrovového 
ekosystému, a, pokud jsou správně navrženy, mohou být také velmi šetrné k životnímu prostředí. 
Pomocí správně stanovených provozních pravidel a předpisů lze návštěvnost turistů významně 
regulovat. Dřevěné promenády s informačními panely mohou poskytovat informace o životním 
prostředí a zvyšovat tak vzdělávací potenciál mangrovových lesů (Carlson a Godfrey, 1989, Chapman 
and Underwood, 1996). Odstraňování stromů během výstavby promenád nebo v průběhu jejich využití 
mohou mít negativní dopad na zvířata mangrovových stanovišť (Kelaher et al., 1998). Avšak v tomto 
projektu je na tento fakt kladen důraz a veškeré nutné stavební úpravy jsou maximálně přizpůsobeny 
struktuře a potřebám porostu. V neposlední řadě je zde vyzdvihnuto posílení místní ekonomiky. 
Projekt totiž představuje vhodnou příležitost pro místní obyvatele – např. provoz restaurací, bister 
nebo kiosků s místními produkty. 
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Abstract 
The paper focuses on the presentation of the procedure for selecting methods for monitoring the 
impact of natural and anthropogenic influences on the historic gardens and evaluating the benefits of 
these methods in long-term use. Part of the paper is a summary of findings from the 8-year monitoring 
of changes in Libochovice chateau historic garden, used also for recreation as a park. Changes in the 
hydrological regime, probably caused by inappropriate interventions within the Ohře River flowing 
along the park, have been impacted woody plants and grasslands in some parts of the park. It also 
had an impact on the green and woody areas maintenance, the preservation of historical and 
aesthetic value, and, as a result, the perception of this locality used for recreation by visitors. The 
results proved that long-term monitoring, supplemented by input analysis using appropriate geodetic 
and GIS tools, will make it possible to draw attention to emerging problem areas and take appropriate 
measures. This is also important from the point of view of planning funds and their possible sources. 
 
Key words: Cultural monuments; historic gardens; anthropogenic pressures; recreation; hydrological 
regime monitoring; vegetation state monitoring 
 
Introduction 
Historic parks and gardens from the Renaissance include various types of gardens and artistic 
conception of space within them. They consist of structural elements (including water elements – e.g. 
small natural water areas, artificial channels, fountains, etc.) and vegetation elements and are part of 
the landscape, artificially and artistically designed or modified by man. Today, historic gardens and 
parks are perceived in their complexity. In many cases, disputes between nature conservation and the 
preservation of the historical character of a garden changed to an approach allowing both views to be 
reconciled. Historic parks and gardens represent the extremely valuable, inimitable, and irreplaceable 
cultural heritage of the past. They are units of conservational, historical, and architectural value and 
have always formed an integral part of the architectural ensemble. They can also form significant 
areas in terms of nature and landscape protection, e.g. the Lednice-Valtice Cultural Landscape, 
Aranjuez Cultural Landscape in Spain, and others. 
However, these places may be endangered by natural and anthropogenic influences, which may 
include floods, windstorms, the supply of pollution by water sources, inappropriate modifications and 
interventions in their structure, reconstruction of buildings using unsuitable building materials. Their 
action may endanger not only the very nature of localities, their protected character, and their 
elements, including water features and greenery but also their use in tourism and public education. 
The article presents the results of a study of a selected similar site, which is the complex of the historic 
garden – park of the Libochovice Chateau National Cultural Heritage (Ústí nad Labem region). The 
25-hectare park is located on the left bank of the Ohře river at an altitude of about 180 meters above 
sea level. The study is designed to monitor the possible impacts caused by the anthropogenic 
interventions listed below, which, when combined with natural influences (eg flood, windstorm), can 
cause irreparable damage to this garden. 
 
In 2006 the repair of the Libochovice weir – solid weir on 22.250 river km in the cadastral district of 
Libochovice – carried out by the builder was approved. The elevation of the river water level by weir 
was increased. The increase of the level of accumulated water above the weir was necessary for 
optimal operation of newly installed turbines (two instead of one original). Concerning the obvious 
problems with the water level above the weir after the reconstruction, waterlogged areas in the park, 
and some complaints of the inhabitants of surrounding land plots, a geometrical survey of the crest of 
the weir was done.  It seems that the reconstructed weir is higher than before. A process was initiated 
to document the entire operation, including the impact of the change in the level of the Ohře River on 
the surroundings, including the castle's historic garden. The aim was to identify the interrelationship, 
propose measures to prevent negative effects, and propose remediation of damage, especially to 
woody plants. A mentioned study was a part of the process. 
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Material and methods 
The study was based on the procedures verified by the guideline (Forejtníková, M. et al., 2016) It 
included several follow-up steps: a collection of documents from already performed surveys, interview 
with stakeholders, field survey focused on the assessment of the state of vegetation, woody plants, 
water elements, the occurrence of infestation in the park, selection of suitable places in monitoring, the 
condition of the river bed and weir, the start of monitoring the groundwater level in the park at selected 
places, location of drilled shallow probes, installation of measuring equipment, the start of monitoring 
the level of the river Ohře. The long-term monitoring was launched in 2012, with expected completion 
at the end of 2022. The monitoring aims to assess the impact of river flooding, changes in 
groundwater levels, the occurrence of waterlogging in the chateau park, and the state of vegetation, 
especially tree species, including their mutual interconnection.  
The following methods were also selected to verify the established hypothesis of the impact of the 
Ohře river modifications: DMT analyses using 5G DMT model and GIS environment, geodetic survey 
of selected profiles across the park through critical areas, repeated field trips to record the current 
state of vegetation, implementation of measuring probes and installation of level meters to monitor 
changes in groundwater level. These methods can help to monitor the development of the hydrological 
regime and to identify critical points in terms of vegetation maintenance and threats to grass areas and 
woody plants in the park. 
 
Results 
Land plots in the eastern part of the park and the vicinity of the river are part of a natural so-called 
floodplain (alluvial) forest and tend to be about the regular seasonal fluctuations in river levels 
waterlogged on a short-term basis. Tree species composition was adapted to these conditions already 
when the park was established; the drier parts are located in the upper part of the park which is 
dendrological more diverse. The area of the original pheasantry comprises mainly native tree species 
which are, however, extremely valuable especially for their robust growth and old age. A 2012 
dendrologic report (Eismanová, B., 2012) states:  "Given the progressively deteriorating state of 
greenery in the last few years (observation since 2007, as well as documentation of park 
management) there is a reasonable suspicion that the tree species have been reacting to an increase 
in groundwater level in connection with the reconstruction and raising of the Libochovice weir on the 
Ohře river, which is located just below the chateau park. Permanently higher level of subsurface water 
is visible in the park since it concerns areas near the Ohře river and this adjoining environment 
immediately reacts to its level." 
The site is subject to monitoring of the development of water level and discharge in the Ohře river, 
using publicly available records of these variables on the web portal of Povodí Ohře state enterprise 
and continuous monitoring of the level of groundwater using probes excavated at a selected 
representative point in the chateau park, which is fitted with a level gauge with a datalogger. A detailed 
geodetic survey of selected profiles in the chateau park was carried out, allowing an analysis of the 
relationship between the water level in the Ohře river, the geomorphology of the river bed of Ohře, the 
construction of the weir on the river, and the chateau park morphology (Fig. 1). Subsequently, a digital 
terrain model shown in Fig. 2 was developed and cleaned using the GIS ArcView environment. 
 

 
Fig. 1: Localization of geodetically surveyed profiles in the chateau park in Libochovice 
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Fig. 2: Digital terrain model of the Libochovice area with park and Ohře river bed, including weir 
structure  and photographs documenting the area of installation of the water level probe with a 

datalogger and the waterlogged or flooded parts of the complex 
 
Results of field surveys and data processing in period 2012 – 2015 proved a permanent increase in 
groundwater level was obvious in the park, its manifestations including in particular: withering and 
dying of tree species in the affected area, mechanical destabilization of full-grown ancient tree 
species,  changes in herb communities of scythed sward sections, complete local loss of vegetation 
cover in saturated areas, reduced carrying capacity of the terrain for mechanization of park 
maintenance. 
Areas that used to be periodically flooded during the spring or floods were during the mentioned 
period permanently waterlogged, with the water level just below the surface, causing, among other 
things, damage and transformation of herbal communities, which are currently dominated by 
hydrophilic and even marshy species. In areas where terrestrial grasses were previously widespread, 
near the location of installation of the probe, wetland grasses have been detected.  
The following monitoring in the period 2016 – 2020 proved that the hydrological regime change 
caused a new state which seems to be stable. The local groundwater table correlates with the level of 
the Ohře river. 
 
Discussion 
The impact of climate change on parks and gardens was documented in the work (Bisgrove, R. and 
Hadley, P., 2002). Maintenance and monitoring of the state of heritage sites, including parks and 
gardens and water elements, will according to (Cassar, M., Pender, R., 2005) play a significant role in 
connection with climate change and the occurrence of extreme weather conditions. In the case of 
trees with a deep root system, reaching groundwater level, and old tree species, which adapt to rapid 
changes with greater difficulty, the processes affecting the level of groundwater, or even surface water 
supply, can have critical consequences. The situation of the trees in the Libochovice chateau park 
may serve as an example. In the area with centennial oaks, the groundwater level in the soil profile 
was detected at the level of the rhizosphere of trees, which is a very unfavorable situation at a time 
when they already need to draw nutrients from the soil for their growth. When changes in groundwater 
level occur, it is necessary to adopt measures such as watering, crown reduction, measures to reduce 
evaporation (Kupilík, V., 2002).  
 
Conclusion 
The established methodological procedure for the study of negative influences and their impact proved 
to be applicable and repeatable. It is clear from the measurements that new hydrological conditions at 
the site have stabilized over time. Vegetation that was not damaged immediately after the change in 
these conditions was probably able to adapt to the new condition and no further damage occurs. 
Places with damaged vegetation are gradually being restored and new tree species are being planted. 
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The maintenance of lawns, including implementation dates, is also adapted to the new conditions. 
However, the damage caused to the historical value of the site can no longer be repaired. For this 
reason, in similar cases, it is necessary to consider well the possible impacts of the intended changes, 
reconstructions, etc., and to set priorities (protection, utility, etc.). 
 
References 
Bisgrove, R. and Hadley, P. (2002). Gardening in the global greenhouse: the impacts of climate 
change on gardens in the UK, Technical Report, UKCIP. 
Cassar, M., Pender, R. (2005). The impact of climate change on cultural heritage: evidence and 
response. 2005. http://eprints.ucl.ac.uk/5059/1/5059.pdf (cit. 31. 01. 2012).  
Eismanová, B. (2012). Zhodnocení aktuálního stavu zeleně v zámeckém parku Libochovice 
(Evaluation of the current state of greenery in the castle park Libochovice). Expert evidence. Kostelec 
nad Labem.  
Forejtníková, M. et al. (2016). Metodika hodnocení míry potenciálního ohrožení památek 
antropogenními a přírodními vlivy. Certified guideline. Praha: MK ČR. 
Kupilík, V. (2002). Vliv vegetace na stabilitu budov, Zpravodaj STOP. Časopis Společnosti pro 
technologie ochrany památek, 4, 2002, No. 2. 
 
Acknowledgement 
The work has been supported by the research project DG16P02M032 NAKI II Ministry of Culture of 
the Czech Republic „Non-invasive and economical techniques of water elements environment quality 
and maintenance solution in the frame of historical monuments care“. 
 
Souhrn 
Příspěvek je zaměřen na prezentaci postupu výběru metod pro sledování dopadu přírodních a 
antropogenních vlivů na změnu stavu historických zahrad a hodnocení přínosu těchto metod při 
dlouhodobém použití. Součástí příspěvku je shrnutí poznatků z 8letého sledování změn 
hydrologického režimu parku, který je součástí NKP zámek Libochovice. Změny hydrologického 
režimu, způsobené pravděpodobně nevhodnými zásahy do koryta řeky Ohře protékající podél parku, 
jejíž hladina je ve vzájemném vztahu s hladinou podzemní vody v parku vedly v posledních dvou 
desetiletích k zásadním změnám ve skladbě dřevin a travních porostů v některých částech parku, což 
mělo dopad i na provoz parku, zachování historické a estetické hodnoty a ve svém důsledku i na 
vnímání této lokality využívané pro rekreaci návštěvníky. Pro ověření stanovené hypotézy vlivu úprav 
řeky Ohře a sledování vývoje hydrologického režimu a vytipování kritických míst z hlediska údržby 
vegetace a ohrožení travních a dřevinných porostů v parku byly vybrány tyto metody: analýzy DMT 
s využití 5G modelu DMT a prostředí GIS, geodetické zaměření vybraných profilů napříč parkem přes 
kritické plochy, opakované terénní pochůzky pro záznam aktuálního stavu vegetace, realizace 
měřících sond a instalace hladinoměrů pro sledování změn hladiny podzemní vody. 
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Abstract  
Singletrail areas became a part of tourist business all over the world. Cycling routes usually go 
through the natural environment; they are used especially in the summer and therefore are quite 
evident that small animals are killed on them. The submitted contribution indicates what effects have 
the traffic on the singletrail on small animals in the deciduous forest environment (Brno, Czech 
Republic). During singletrail traffic insects and small vertebrates were killed. The number of cadavers 
of individual species was relatively small on the trails (3800 individuals of insect and 51 of vertebrates 
one during 3 months on the 11 km of the route) and traffic most probably does not endanger the 
existence of any animal species at the local population level. Mostly the common species were 
perished on the trails, but individuals of specially protected and endangered species were also killed 
there (Calosoma sycophanta, Bombus spp., Anguis fragilis, Bufo bufo) so this fact should not be 
overlooked and underestimated. For ethical and educational reasons, the construction of new 
singletrail areas should be preceded by careful research of particular area in order to map the 
distribution of small animals and choose the route with regard to minimizing mortality, especially 
endangered species of fauna. 
 
Key words: mountain bikers, wood, insects, vertebrates, cadavers  
 
Introduction 
Mountain biking is one of the recreational activities that affects the natural environment in the areas 
where the routes were built. This recreational industry has a long tradition in North America and is the 
subject of scientific research from the point of view of sociologists, economists (Buning and Lamont 
2020), but also ecologists (Quinn and Chernov 2010). The overall results of ecological studies show 
that the effect of singletrails on the plant and animal components is mostly negative, but usually the 
impact is not so great as to threaten the very existence of populations (Larson et al. 2019). However, 
the intensity of the influence of moutain biking on organisms in the vicinity of cycle paths also depends 
on natural conditions and the way in which areas with cycle paths are managed. The assessment of 
the impact of cycling areas on the environment therefore depends on the data obtained in a particular 
locality and it is not possible to rely only on the general conclusions of studies prepared in different 
conditions. There are too few results to be able to evaluate the impact of a particular singletrail area 
only on the basis of published data. Mountain biking is currently such a developed industry that its 
impact on the natural components of the environment must be made in a context of economic and 
sociological importance. It is necessary to have sufficient data for a comprehensive, rational 
assessment of the importance of cycle paths, which will sufficiently cover the full range of 
environmental issues. The construction of singletrails in the Czech Republic has been increasing in 
the last ten years. The construction of large areas affects the development of entire regions, where 
they have become the dominant recreational activity with a significant impact on the tourism industry 
of the whole area. The initial problems with legislation and the building of singletrails were solved, but 
there was a need to evaluate the importance of this activity not only in terms of economic and 
sociological benefits and in terms of impact on the natural environment. The aim of the presented 
article was to evaluate the extent and variability of mortality of small animals on singletrail in relation to 
selected environmental factors.  
 
Material and Methods 
The researched cycle paths are part of the Single Trail Moravian Karst area, part of the Mariánské 
údolí valley trail, from which we selected part of the "Líšeň" route (Fig. 1) and part of the "Horákov" 
route. Both routes pass through forest stands along their entire length. During May to August 2020, 
the trail in Líšeň was visited by an average of 96 cyclists a day, and there were 50 cyclists on the 
Horákov trail. Small animal mortality data were collected in 2019 and 2020 from May to August. In 
total, we inspected sections of the 104.5 km long trail. Twenty-three vertebrate cadavers and 460 
insect cadavers were recorded. Inspections on the Líšeň and Horákov trails (the length of each route 
was 5.5 km) took place only in dry weather, when the cycle paths were dry and a traffic was not 
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restricted. All insect cadavers (from the size of a medium-sized beetle) and small vertebrate cadavers 
were recorded on the trail. We evaluated the suitability of the environment for small animals on the 
basis of the cover of the herbaceous layer (E1) in the habitats that the route intersected: A - suitable 
environment (˃ 80% of the coverage of E1); B - less suitable environment (40 - 79% coverage E1; C - 
unsuitable environment (<40% coverage E1). The numbers of cadavers from individual days were 
grouped into 14day periods and compared with each other. The rate of disappearance of insect 
cadavers from the surface of the cycle path was estimated on the basis of 2 inspections repeated 4 
days in a row. By the second day, an average of 60% of the cadavers on the bike trail had 
disappeared. To convert the found cadavers to real ones, we therefore used a coefficient of 1.1 (N = 
n.cm, where N - the number of killed animals; n - the number of found cadavers; cm mortality coefficient 
for one day.  
The total number of small vertebrates killed on the trails was calculated based on the work of 
Sedláček et al. (2008), which states that 70% of cadavers disappeared from the roads in 10 days. In 
our case, with a season length of 90 days, the total number of killed individuals was: N = (n1 / rm * pp; 
n1 - average number of cadavers found per day on the trail, pm - disappearance period = 10 days; rm - 
disappearance rate (proportion pp - number of periods of disappearance (pm) for the observed period = 
9. We evaluated the difference in the number of cadavers by χ2 - goodness of fit test, we used the 
significance limit p <0.05. We used the Mann-Whitney U test for the average values of the killed 
individuals because the data did not have a normal distribution.  
The species diversity in cadaver was expressed by the index H´= -∑pi. ln pi and its equitability by the 
index J´= H´/ln S; where S is the number of insect species found in a sample. The qualitative similarity 
of results obtained was expressed by the community coefficient, CC= 2C/(A+ B), where C is the 
number of species found both in A and  B samples, A is the number of species found on the trail Líšeň 
and B is the number of species found on the trail in Horákov.  
 

 
Fig. 1: The territory of the singletrail Líšeň (yellow dashed line) with a cycle path (red dotted line) and 
with marked sections that intersect habitats with different suitability for small animals (suitable - green, 

average - blue, unsuitable - red) 
 
Results  
Insect mortality 
 A total of 416 insect cadavers were found in the Mariánské údolí valley on a 104.5 km trail (Table 1). 
The most frequent victims were beetles (58.9% of the total number of cadavers found), the majority 
were dor beetles (41.1% of cadavers) and the forest caterpillar hunter was significantly represented 
(6.5% of cadavers). The second most important order was butterflies (26.7% cadavers). The gypsy 
moth had the largest share (17.6% of cadavers), which occurred in the woods with an increased 
number at the beginning of summer 2019. Bugs (11.5%) had a significant share among insect 
cadavers thanks to the firebug, which occurred on the Horákov trail only in May 2019, but in large 
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numbers. The other orders together accounted for the remaining 2.9% of cadavers out of the total 
number of Insect remains found (Table 1). 
 
Tab. 1: Overview of insect cadavers on singletrails in Mariánské údolí (11 km length) abundance (N) 
and taxon dominance (D%) in total material, total number of cadavers recalculated to 90 days (N90) 
and total number of cadavers adjusted for species in biweekly time slots (Ns). 

Order Species  N %D N90 NS 
Odonata Orthetrum cancellatum  1 0.24 10 2 
Ensifera  Barbitistes constrictus  2 0.48 21 10 
Caelifera Acrididae 2 0.48 33 8 
Heteroptera  Pyrrhocoris apterus 47 11.30 493 78 
  Pentatoma rufipes 1 0.24 6 1 
Coleoptera Calosoma sycophanta* 27 6.49 235 80  

Carabus cancellatus 1 0.24 13 1  
Carabus intricatus  4 0.96 50 6  
Abax parallelepipedu 1 0.24 13 1  
Carabidae (not specify) 8 1.92 100 152  
Staphylinus sp.  2 0.48 27 6  
Nicrophorus vespillo 1 0.24 11 1  
Phosphuga atrata 3 0.72 18 3  
Xylodrepa quadripuhctata 1 0.24 6 1  
Oeceptoma thoracicum 2 0.48 12 2  
Agrypnus murinus  1 0.24 6 1  
 Dorcus parallelipipedus 11 2.64 127 90  
Lucanus cervus* 1 0.24 6 1  
Cetonia aurata 8 1.92 63 31  
Anoplotrupes stercorosus 171 41.11 1579 1460 

  Prionus coriarius 3 0.72 4 8 
Hymenoptera  Bombus lapidarius*  1 0.24 4 3  

Bombus terrestris*  2 0.48 8 2 
  Xylocopa violacea 1 0.24 13 1 
Lepidoptera Cossus cossus 1 0.24 6 1  

Zygaena ephialtes  24 5.77 221 74  
Vanessa cardui 1 0.24 10 1  
Vanessa atalanta  1 0.24 10 1  
Pararge aegeria  3 0.72 31 4  
Sphinx pinastri 1 0.24 4 1 

  Lymantria dispar  80 19.23 730 338 
Diptera Calliphora vicina   1 0.24 4 1 
  Lucilia caesar   2 0.48 8 2 
Insecta   416 100 3880 2371 

* Species marked with an asterisk are species specially protected by Act No. 114/1992 Coll 
 
Insect mortality was monitored from mid-May to mid-August (90 days). An average of 38.4 cadaver of 
insects were found on a 10 km route. After recalculation for a period of 3 months and the length of the 
monitored section (11 km), a total of 3528 insects died on the trails. Taking into account the rate of 
disappearance of the cadavers (cm = 1.1), this number increased to 3880 pieces. We also 
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recalculated the cadavers in relation to their occurrence at two-week intervals, because the individual 
insect species occurred only in a relatively short period of time. Subsequently, the total number of 
killed insects decreased to 2371 (Table 1). Most of the dead individuals were common insect species. 
From the point of view of specially protected species, the relatively high mortality of the highly 
endangered species of the forest caterpillar hunter (80 individuals killed per season) is significant. 
Other protected species were the stag beetle and the ground and rock bumblebee, which were found 
in small numbers on the trail.   
The number of insects killed on the trails was not the same at fortnightly intervals   (χ2 = 20.70, df = 5; 
p <0.001). The highest insect mortality was in the first half of July, when the number of killed beetles 
and butterflies culminated. The second peak was at the end of May, when a larger amount of firebug 
was killed, which was found only exceptionally in other periods. Grasshoppers and locusts did not 
appear on the trails until the second half of July. Representatives of other orders of insects were found 
randomly in small numbers.   
The suitability of habitats for small animals in Líšeň differed from their suitability on the Horákov route. 
In Líšeň, suitable and average habitats surrounded 66% of the length of the cycle path, of which half 
of the length was suitable habitats. In Horákov, there were less suitable habitats around the trail and 
they averaged 88.2% of the trail's surroundings. The total number of insect cadavers found on the 
Líšeň and Horákov trails (n / 10 km) did not differ significantly (NL=30.2 and NH=35.4, respectively; χ2 
= 0.41, df = 1, p> 0.05). However, the mortality of the most abundant species killed on the trail differed 
significantly. Beetle cadavers were found in Líšeň 2.2 times more than in Horákov (χ2 = 5.70, df = 1, p 
<0.05) and on the contrary in Horákov significantly more bugs were killed (17.83/10 km) than in Líšeň 
(0,14/10 km) and also 2.4 times more representatives of Lepidoptera were killed there. In Líšeň, the 
material was collected on a route 4 times longer than in Horákov and therefore, as expected, almost 
twice as many insect species were recorded there, but the species diversity was almost the same in 
both localities (H´L = 1.61 and H´H = 1.69) due to a more balanced representation of killed species in 
Horákov (J´H = 0.66, J´L = 0.57). Although the species diversity of insect cadavers was similar on the 
Líšeň and Horákov trails, the species and quantitative similarity of both groups was very low (CC = 
64.7%; SI = 27.2%).   
In Líšeň, we analyzed the randomness of the distribution of the most frequent victims of dor beetles 
and gypsy moth. We divided the trail according to the altitude into a part of 250 - 300 m above sea 
level (length of the route 1850 m) and part in higher positions (300 - 350 m above sea level; length of 
the route 3350 m). The number of beetle cadavers was significantly higher in lower positions than 
expected values than in positions above 300 m (χ2 = 132.17; d.f. = 1; p <0.001). In contrast, the 
number of gypsy moth cadavers corresponded to the expected values at different altitudes (χ2 = 1.09; 
respectively χ2 = 0.98; d.f. = 1; p> 0.05 for both cases). The results show that the distribution of the dor 
beetle on the trail was influenced by altitude (ambient humidity), but this factor did not affect the 
distribution of the gypsy moth in any way.   
Influence of the number of cyclists on the level of insect mortality. According to measurements carried 
out in Líšeň, an average of 41 cyclists rode the trail on a working day and 67 cyclists on a weekend 
day, which is significantly more (χ2 = 6.259; df = 1; p <0.025). We compared the number of cadavers 
found on the 5.5 km long transect (Líšeň) on the days preceded by a day of rest or a working day 
(inspections always took place in the morning before the opening of the trail). The average number of 
cadavers found during the control after the day off (x = 20.0) did not differ significantly from the 
number of cadavers found after the working day (x = 23.6) (Mann-Whitney U-test, p = 0.43; T-test t = 
0.53, p> 0.05, n = 9).  
 
Vertebrate mortality  
Vertebrate mortality on the Líšeň trail was relatively low. A total of 24 cadavers of vertebrates were 
found on 82.5 km (2.4 pieces /10 km of trail). The most frequently killed was the slowworm (D = 
69.6%). The distribution of its cadavers was not uniform (χ2 = 15.81, df = 1, p <0.001), 69% of 
individuals were killed in the western part of the area (1.4 km of route length), where the trail leads 
near the forest edge, and on the remaining section (4.1 km) only 5 cadavers were found. The findings 
of cadavers of other vertebrate species were only accidental (Table 2).  
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Tab. 2: Number (n), density (d - n/day/5.5 km), dominance (D) and estimated number of vertebrates 
killed (M - n/90 days/5.5 km) on the Líšeň singletrail.  

 
* Species marked with an asterisk are species specially protected by Act No. 114/1992 Coll 
 
Discussion 
So far, there is little information on the impact of traffic on bike paths on small animals. The reason 
may be that an insignificant influence of cyclists on this group of animals is expected (Larson et al. 
2019). However, due to the small number of studies with the given issue, it is not possible to exclude a 
significant influence of cyclists on the local population of some endangered species that occurs in the 
area (e. g. Cornelisse et al. 2013). In our study, we present preliminary results on the effect of 
singletrail traffic on small animals. However, for a more detailed assessment of the mortality of small 
animals on cycle paths, it will be necessary to collect even more extensive material.  
The cycle paths lead through the forest environment and are in operation during the growing season, 
which is why the mortality of small animals living here must occur on them. They are commonly killed 
on hiking trails. According to Ciach et al. (2016) most often 2-3 insects were killed per kilometer of 
hiking trail in Poland, which is a similar amount as we found on the trails in Líšeň (3.8 individuals/km). 
Ciach (2016) claims that beetles were most often trampled on the roads (75% of the total number of 
cadavers). In our material, beetles also accounted for the largest proportion of corpses (59%), and if 
we subtracted the caterpillar from the calamitous year 2019 from the material, the proportion of 
beetles in the material from Líšeň would rise to 73%. The comparison suggests that the effect of 
singletrails on insects is similar on both types of roads used for human leisure activities.  
The mortality of small animals on the trail is influenced by a number of factors (see results), which are 
related to the phenology of individual insect species, their ecological demands, etc. In contrast to the 
results reported by Ciach et al. (2016) or Bajor et al. (2018) did not confirm the relationship between 
mortality on weekends and mortality on working days in Líšeň. The reason for this unexpected result is 
probably the fact that the number of cyclists in our survey on the trail fluctuated significantly on 
individual Sundays, when the number of visitors to the trail differed by 0-90% from the average 
number according to the weather. As the number of cyclists is affected by the weather, the activity of 
small animals is also likely to be affected by this factor. A larger number of samples will have to be 
obtained to specify the relationship between the number of cyclists and the level of insect mortality.  
To evaluate the effect of the trail, it is important to know the absolute number of killed individuals, 
which can be calculated from the number of corpses found. When recalculating, we must be careful 
not to get skewed results. For example, by mechanically transferring the number of forest caterpillar 
hunter cadavers to the entire trail season (5 months), we would receive the number of 598 killed 
individuals. However, taking into account the seasonality of the occurrence of the beetle, it follows that 
cyclists killed only 80 individuals during the entire season.  
Slowworm is the only vertebrate species whose local population could be significantly negatively 
affected by traffic on the singletrail in Líšeň. Taking into account the size of the home range slowworm 
(Moravec 2015), we can estimate that in the area of the Líšeň trail the traffic affects 27.5% of the area 
inhabited by the slowworm and in the area of the Horákov trail it is 4.6% of the area. It follows that the 
effect of the singletrail on the slowworm in Horákov is probably negligible, but the effect on the local 
population in Líšeň may be significant.  
The pressure to build and use new singletrails is likely to increase and restrictive protectionist 
measures will not be effective. Therefore, limiting the negative impact of cyclists (as well as other 
nature visitors) on the natural environment can only bring education, acquaintance of the public with 
wildlife and their education for passive or active protection of animals (Lemelin, 2010, Yen et al., 
2010).  
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Conclusions   
Insects and small vertebrates are killed during operation on the singletrail in Mariánské údolí. The 
number of cadavers of individual species of insects and vertebrates on the trails is relatively small and 
the traffic probably does not endanger the existence of any species at the level of the local population. 
However, individuals of specially protected and endangered species are also killed on the trails, and 
this should not be overlooked or downplayed. 
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Souhrn  
Při provozu na singletrailu v Mariánském údolí dochází k usmrcování hmyzu i drobných obratlovců. 
Množství kadaverů jednotlivých druhů hmyzu i obratlovců je na trailech relativně malé a provoz 
pravděpodobně neohrožuje existenci žádného druhu na úrovni lokální populace. Na cyklostezkách 
jsou ale usmrcováni také jedinci zvláště chráněných a ohrožených druhů a tato skutečnost by neměla 
být přehlížena ani bagatelizována.  
Distribuce kadaverů drobných živočichů je ovlivněna komplexem faktorů, které je nutné při sběru dat 
pro určení mortality vhodně interpretovat a zohledňovat. Přitom je nezbytné volit kompromis mezi 
akurátností získaných výsledků a časovou náročností výzkumu.  
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Abstract: 
The Vranov multi-purpose water reservoir was established in 1930s on the Dyje River in the Znojmo 
District. It is an important hydraulic structure, the primary purpose of which was retention of water, 
including management of flood situations. The water reservoir and its surrounding area was used 
recreationally from the on-set and a hydroelectric power plant was also established here. A very 
important purpose was added in the 1980s - a source of raw water for supplying the population with 
drinking water. A group water mains, which currently supplies drinking water to over 80 thousand 
people in the adjoining regions of South Moravia and Vysočina, has been in operation since 1982. 
However, the water reservoir remains multi-purpose and conflicts of interest often arise here. In 
addition to assessment of the current situation, the submitted paper includes a balance assessment of 
selected water quality indicators on two main tributaries to the reservoir - Dyje and Želetavka. 
The results indicate that recreational buildings in the nearby and adjacent area surrounding the 
reservoir, represent a significant risk to the quality of the water in the reservoir.  
 
Key words: Water supply; recreation; balance assessment; phosphorus; wastewater; pesticides  
 
Introduction 
Most water reservoirs in the Czech Republic are multi-functional, during which time their key functions 
are to supply water and protection against floods. The supply function serves various purposes - 
production of drinking water, use as irrigation water, technological or fire water. The protective 
functions consist of improving flow rate - maintaining the minimum flow rate below the reservoir and 
flood protection - transformation of the flood wave. Water reservoirs also serve as sources for 
electricity generation from hydroelectric plants, for shipping, recreation, raising fish and sport fishing. 
In the event that this concerns a water supply reservoir (i.e. registered in the list of water supply 
reservoirs in Decree No. 137/1999 Sb.), the main function of this reservoir is to supply raw water for 
the purpose of producing drinking water and other functions are eliminated or prohibited (e.g. bathing, 
recreation).  
The method of using the watershed above the reservoir and management of it has a considerable 
impact on the quality of the water in the water reservoir. Sources of pollution can be divided into 
nonpoint, point and diffuse.  
Point pollution is continual or is repeated and is not significantly affected by meteorological factors. It 
is linked to a narrowly defined area, such as settlements, wastewater treatment plants, industrial 
factories, agricultural buildings, etc. Nonpoint pollution is difficult to monitor, it is irregular and depends 
on meteorological, soil, morphological and vegetation characteristics (Kvítek et al., 2017). The 
category of diffuse sources usually also includes minor dispersed point sources of pollution, whether 
these are communal, agricultural or industrial, or pollution from traffic, leaching from dumps, etc.  
A number of water reservoirs face the issue of eutrophication. This is considered a process of complex 
changes to natural water caused by nutrients enrichment. Blooms of algae, which produce toxins, 
develop. The biomass accumulated in eutrophic water collapses and the concentration of oxygen in 
the water also declines, which leads to increased fish mortality. Phosphorus and nitrogen are 
problematic nutrients from the aspect of eutrophication, during which time phosphorus is a key factor 
in most surface water in the Czech Republic. About 70% of active phosphorus currently originates 
from point sources (mainly municipal), whereas for nitrogen the figure is only 20%. Use of mineral 
fertilisers and application of farm fertiliser has smaller impact on phosphorus pollution today. Overall, it 
can be said that the amount of phosphorus input on agricultural land has decreased in the last 25 
years. The problem thus remains wastewater from sewage treatment plants (Fiala, 2016). 
The current issue in relation to pollution of surface water is specific pollutants - e.g. pesticides, 
pharmaceuticals, micro-plastics or personal hygiene products. These often do not degrade in water 
and have a negative impact on water organisms. Drinking water is also affected by specific pollutants 
(Duras et al., 2010). 
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Study site 
The Vranov hydraulic structure on the Dyje River was put into operation in 1934. The area of the 
reservoir is 2,211.8 km2 and 47% of this area is located in Austria. The watershed part, situated in the 
Czech Republic, has an area of 1,159 km2 and overlaps into four districts and three regions. From the 
aspect of land-use, 60.2% consists of agricultural land, 31% is forest land, bodies of water, including 
the actual flooded area, is 2.5%, built-up area 0.9% and other land 5.4% of the area of the watershed 
(Novák, Oppeltová, 2015). 
This is a multi-purpose water reservoir, the main functions of which include flood protection, electricity 
generation, recreation, sports fishing, shipping and also water supply. Its use as a supply of drinking 
water was not a primary function, water only began to be drawn by a water treatment plant in 1982. 
However, this water reservoir is not a water supply reservoir as it is not registered in the list of water 
supply reservoirs in Decree No. 137/1999 Sb. on account of massive development of recreation 
in the immediate area of the reservoir and its broader surrounding area. The collection structure is 
located on a floating pontoon 3.9 km from the dam. The jointed connection between the pontoon and 
the bank allows it to copy the movement of the surface of the water in the reservoir and thereby utilise 
the optimal depth for collection of raw water. Water is treated at the Štítary water treatment plant with 
a capacity of 200 l/s. The group water mains currently supplies drinking water to over 80 thousand 
people in the adjoining regions of South Moravia and Vysočina. Povodí Moravy, s.p. is the manager 
of the reservoir, the Water and Canalisation Association of Municipalities, with registered office in 
Třebíč, is the owner of the water collection system. The operator of the group water mains, including 
water treatment off-take and water treatment, is VAS, a.s. (Novák, Oppeltová, 2014). 
 
Material and Methods 
The balance assessment of selected quality indicators for the 2014 - 2018 period was carried out for 
the Dyje and its biggest tributary - the Želetavka (Dyje Podhradí and Želetavka profiles). The assessed 
indicators include ammonia nitrogen, nitrate nitrogen, orthophosphates, total phosphorus and selected 
pesticides and their metabolites - Terbutylazine, Metolachlor ESA, Metazachlor ESA, Metazachlor OA. 
However, pesticides and their metabolites were not monitored regularly. Data about the 
concentrations of selected substances and flow rate values for the monitored period were provided by 
Povodí Morava, s.p. The annual average concentrations were calculated for the monitored indicators 
and were compared with the limits according to the Government Decree 401/2015 Sb. The average 
annual flow rates on the Dyje and the Želetavka were calculated on the basis of daily flow rates. The 
balances of the monitored substances for the selected period were subsequently expressed on the 
basis of average annual flow rates and concentrations. 
 
Results and Discussion 
The average annual concentration of ammonia nitrogen limit is 0.23 mg/l according to the Government 
Decree 401/2015 Sb. This limit was neither reached nor exceeded in any observed year on the Dyje 
or the Želetavka. The highest established concentration ranged up to 0.12 mg/l. More significant 
differences in concentrations between the Dyje and the Želetavka were only found in 2016, when the 
average annual concentration on the Želetavka was nearly twice the amount. The differences between 
both rivers were not as significant in other years. The balance assessment for ammonia nitrogen is 
shown in Fig.1. The results indicate that considerably more ammonia nitrogen flows into the reservoir 
through the Dyje than through the Želetavka due to the higher flow rates on the Dyje. 
 

 
Fig. 1: Ammonia nitrogen balance evaluation for the period 2014 - 2018 
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The average annual concentration of nitrate nitrogen was always higher on the Želetavka than on the 
Dyje. The limit value of 5.4 mg/l was only exceeded once during the monitored period, in 2016, when 
the average annual concentration on the Želetavka was nearly 6 mg/l. Similarly, to ammonium 
nitrogen, the balance on the Dyje was considerably higher than on the Želetavka (Fig 2). 
 

 
Fig. 2: Nitrate nitrogen balance evaluation for the period 2014 – 2018 

 
Phosphorus seems to be a problematic indicator. The limit of average annual concentration of Ptotal in 
surface water above water reservoirs used as a source of raw water for supplying the population with 
drinking water according to Government Decree 401/2015 Sb. is 0.05 mg/l. Fig. 3 indicates that this 
limit was significantly exceeded on both rivers during the entire monitored period, higher 
concentrations were always registered on the Želetavka. Water in the Dyje is diluted by cleaner water 
from Austria. Orthophosphates were also monitored indicators; however, the legislation does not 
specify limit values for them. Even though this is an important indicator in relation to eutrophication 
(a usable source of phosphorus for algae). The same as Ptotal, the concentration of orthophosphates 
was always higher on the Želetavka, practically twice the amount in the dry years of 2017 and 2018.  
 

 
Fig. 3: Ptotal annual average concentration (from monthly measurements), acc. to Government Decree 

401/2015 Sb. 
 
Fig. 4 shows how many tons of Ptotal flowed into the reservoir from the Dyje and the Želetavka during 
the monitored period. Fig. 3 and 4 points out the problem of drought in the years 2017 and 2018. 
Although, the average annual concentration is high in these years (Fig. 3), not as many tons of Ptotal 
flowed into the reservoir as in previous years (Fig. 4) due to the lower flow rates.  
The effect of drought is markedly apparent in ammonia and nitrate nitrogen (Fig. 1, 2). 
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Fig. 4: Ptotal balance evaluation for the period 2014 – 2018 

 
As stated above, the concentrations of selected pesticides and their metabolites were not monitored 
regularly, which is why the results are not presented graphically. Limits according to the Government 
Decree 401/2015 Sb. of the average annual concentrations of Terbutylazine, Metalochlor ESA, 
Metazachlor ESA and Metazachlor OA on the Dyje Podhradí profile were not exceeded. The limit 
value was only exceeded on the Želetavka profile in 2018 for Metazachlor ESA. Regarding the 
balance of monitored pollutants, the greatest amount of data was available for Terbutylazine 
and Metalochlor ESA. 5 - 10 kg/year of Terbutylazine flowed into the reservoir from the Dyje and 1 - 4 
kg /year from the Želetavka during the monitored period of 2014 - 2018. Metalochlor ESA was also 
monitored on the Dyje throughout the entire monitored period - the balance ranged between 5 and 12 
kg/year. Metalochlor ESA was only monitored on the Želetavka in 2016 and 2018, and the balance 
was 3 kg/year and 1 kg/year. 
In 2017, 24 kg of Metazachlor ESA flowed into the reservoir from the Dyje, in 2018 it was 32 kg from 
the Dyje and 6 kg from the Želetavka. In 2017, 5 kg of Metazachlor OA flowed into the reservoir from 
the Dyje, in 2018 the balance was 6 kg from the Dyje and 2 kg from the Želetavka. 
The results indicate that particularly the occurrence of pesticides and total phosphorus, which causes 
excessive eutrophication of the reservoir, are among the problematic indicators. The main source of 
pesticides is agriculture in the watershed area above the reservoir.  
According to the results given above, the Ptotal balance values for the 2014 -2018 period range from 12 
to 20 t/year on the Dyje, with an average annual concentration of 0.110 mg/l, and from 2 to 4 t/year on 
the Želetavka, with an average annual concentration of 0.1514 mg/l. Hanák (2014) focuses on the 
2009 - 2013 period and states that the Dyje brings an average of 30.6 t of phosphorus into the 
reservoir, with an average annual concentration of 0.110 mg/l, the Želetavka brings 5.3 t Ptotal, with an 
average annual concentration of 0.135 mg/l. During the 2014 - 2018 period, the proportion 
of phosphorus is lower, which may be caused by lower flow rates than in previous years. Hanák 
(2014) also states that nonpoint sources of pollution - agricultural land - are not a significant source of 
phosphorus in the Vranov watershed area. Point sources are the main polluters - contributing 79% 
compared to nonpoint sources - 21%. There are no intensive fish rearing ponds in the watershed area, 
nor does any industry have a significant impact on the quality of water, the main source of phosphorus 
is wastewater. There are 27 wastewater treatment plants in the watershed area of the reservoir, 
however, most of these have no phosphorus flocculation system.  
There are nearly 5,000 recreational buildings in the broader area surrounding the reservoir, nearly 
1,000 of them are located in the immediate vicinity of the flooded area. However, there is only a 
canalisation system on the Vranov and Bítov beaches. Some buildings that are not connected to the 
canalisation network are not accessible by vacuum truck. In relation to disposal of wastewater, the 
management regime in Protective Zones of Water Sources includes a detailed procedure and principle 
of preventive protection of the water source in the event that the owner of a building is interested in 
repairs, renovations, expansion, etc. 
Manipulation of petroleum substances is another risk to the quality of water in relation to recreation. 
Users of vehicles on access roads, dirt roads, and also on the surface of the reservoir itself - public 
and private vessels - handle such substances. This also concerns petrol chainsaws, lawnmowers, 
power generators, etc., as there is a huge amount of them with regard to the extensive recreation and 
the number of utilised buildings, and this thereby becomes a significant risk. 
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Conclusion  
Measures to reduce phosphorus concentrations must be based on implementation of canalisation in 
municipalities that have no such systems, renovation of existing, leaking canalisation systems and 
septics, use of discharge chambers, design of new wastewater treatment plants or modernisation of 
existing plants. However, it must be emphasised that all existing wastewater treatment plants meet the 
specified limits for Ptotal in the permit for discharge of wastewater into surface water. This is due 
to the moderate legislation, which does not specify Ptotal limits for all sizes of communal wastewater 
treatment plant, but only for those with more than 2,000 equivalent persons.  
The occurrence of pesticides and their metabolites is not just an issue in the Vranov water reservoir, 
these substances can also be found in ground water sources or in reservoirs providing drinking water 
(Liška, 2018).  
Consumption of water from the Vranov reservoir by water treatment plants is perspective and 
irreplaceable, however, this is the only such case of this scope of "multi-purpose use" in the Czech 
Republic. Therefore, protection of the capacity, quality and safety of this source must be adapted to its 
unique character.  
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Souhrn 
Víceúčelová vodní nádrž Vranov byla vybudována ve 30. letech minulého století na řece Dyji v okrese 
Znojmo. Jedná se o významné vodní dílo, jehož primárním účelem byla retence vody, včetně zvládání 
povodňových stavů. Od počátku byla vlastní nádrž i její okolí intenzivně rekreačně využíváno a rovněž 
zde byla vybudována vodní elektrárna. Od osmdesátých let minulého století přibyl velmi významný 
účel – jde o zdroj surové vody pro zásobování obyvatelstva pitnou vodou. Od roku 1982 je v provozu 
skupinový vodovod, který v současné době zásobuje pitnou vodou více než 80 tis. obyvatel v 
přilehlém regionu jižní Moravy a Vysočiny. Vodní nádrž však i nadále zůstává víceúčelová a často zde 
dochází ke střetům zájmů. Součástí předkládaného článku je, krom zhodnocení současného stavu, i 
bilanční hodnocení vybraných ukazatelů jakosti vody na dvou hlavních přítocích do nádrže – na Dyji a 
Želetavce. Z výsledků vyplývá, že rekreační objekty v blízkém i širším okolí nádrže představují 
významné riziko pro jakost vody v nádrži. 
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Abstract  
Holedná Hill (Brno, Czech Republic) represents a traditional tourist and recreational background for 
Brno citizens. Until now, the area was appreciated especially for its living nature and other values 
were omitted. In the last years, the area has been a subject of geomorphological research. Based on 
the fieldwork and analysis of LiDAR Data, elongated embankments and shallow ditches of 
anthropogenic origin were identified. Radiocarbon dating confirmed the age between 1200 – 1050 BC 
(Bronze Age). These anthropogenic landforms probably represent remnants of fortified settlement or 
sacred place. 
The site is also important from the Earth-science point of view: the bedrock is composed of resistant 
Proterozoic rocks of Brno Massif which form a remarkable ridge above the deeply incised valley of 
Svratka River. Moreover, the occurrence of remnants of a crust rich in iron has been noticed and the 
area is important thanks to the presence of specific hydrological features. The new lookout tower 
complements the tourist attractiveness of the study area. These aspects represent a significant 
potential for the development of geotourism and environmental education at this newly discovered 
geocultural site. Based on the evaluation within the geomorphosite concept, proposals for further use 
are designed. 
 
Key words: geoheritage, cultural heritage, environmental education, geocultural site, recreation 
 
Introduction 
Special Interest Tourism is often seen as a form of ‘alternative’, ‘ethical’ or ‘environmentally 
responsible’ tourism and it occurs when the tourists’ motivation and decision-making are primarily 
determined by a particular special interest with a focus either on activities and/or destinations and 
search for novel experiences. There are numerous types of Special Interest Tourism that can be 
classified according to the typology of niche tourism, e.g. cultural tourism, energy tourism, dark 
tourism, agrotourism, ecotourism, industrial tourism, spa tourism and many others (Novotná et al. 
2019). As geotourism meets the criteria that define Special Interest Tourism (sustainability, 
environmental responsibility, existence of special interest – in this case, geodiversity and landscape), 
it can be considered a type of Special Interest Tourism. 
Concerning the resources for geotourism, they vary from strictly natural geosites or landscapes to 
cultural sites or areas with strong links to geodiversity (or natural sites/areas with strong links to 
culture), which is in accordance with holistic approach to geotourism (Dowling and Newsome 2018). 
The latter type of site is called geocultural site (Reynard and Giusti 2018). Geoarcheological site can 
be included among geocultural sites and can be defined as a site where geological aspects are 
accompanied and closely related to archaeological issues. The Holedná Hill (Brno, Czech Republic) 
can be considered an example of such geoarcheological site – it is both important from the Earth-
science point of view and it includes archaeological issues closely related to the geodiversity. 
Moreover, the site has high relevance concerning the living nature and represents recreational and 
tourist background for Brno citizens. Taking into account these aspects, it can be supposed that the 
area is going to be more and more used for recreational and tourist purposes (also in relation to 
Covid-19 pandemic when the possibilities of indoor activities are limited and people prefer to spend 
their free time in nature) that can result in overcrowding, destruction or overexploitation of 
geo/archaeological phenomena. It is thus necessary to design such rules and activities that would help 
visitors to recognize the importance of this area. This paper briefly sums natural and cultural values of 
Holedná Hill. Based on the site assessment and SWOT analysis, proposals for sustainable use of the 
area can be designed. 
 
Methods 
The first step of the research was represented by a geomorphological reconnaissance trip and 
subsequently a detailed fieldwork and literature and other resources review (e.g. LIDAR scans). 
Geoarcheological methods (radiocarbon dating of charcoal wood) were implemented to know the age 
of the structures. Site assessment was elaborated based on the methods already used for the 
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assessment of geomorphosites with important cultural features (Reynard et al. 2016, Kirchner et al. 
2018). The criteria that allow to evaluate anthropogenic landforms were added as anthropogenic 
landforms are considered a part of geomorphological heritage (Coratza and Hobléa 2018, Kubalíková 
et al. 2019, 2020). SWOT analysis then served as a base for proposals for sustainable use of the site. 
 
Study area 
The study area encompasses the northern part of the Holedná Ridge – Kohoutovická Highland (Figure 
1) and reaches the altitude of 391 m a.s.l. The area is a part of the geomorphological unit Bobravská 
vrchovina Highland, which belongs to the Hercynian mountains of the Bohemian Highland. The 
bedrock is built of diorites, metadiorities, tonalities (metadiorite zone of the Brno Massif); vein rocks 
(rhyolites) are less frequent (Hanžl et al. 2020). On the northern and north-eastern edges, the Holedná 
ridge falls along steep slopes into the deeply incised Svratka River valley, on the north-western and 
western sides, the relief descends into the valley of the Vrbovec Brook. The steep slopes are divided 
by deep valleys and gullies and small rock outcrops occur there. Occasionally, gravel-stone sediments 
and loess-loams occur. Hydrological features are represented by springs (e.g. the locality U jezírka) 
and small ponds. 
During geomorphological reconnaissance trip in 2017, an accumulation wall was documented. It is 
composed of stones and boulders (max. height 0.5-0.7 m) and surrounded by a shallow ditch (width 
up to 250 cm). The exact position of accumulation was specified using a digital relief model - DMR 5G 
(LIDAR). In cooperation with archaeologists and geologists, three excavated probes were made in the 
years 2017-2020. Artificially stored boulders were found in the probes at the base, which proved the 
anthropogenic origin of the wall. In the forefield of the wall (probe 2), a burnt layer of soil with 
remnants of charcoal (rarely 20 cm in diameter) was found. Based on the radiocarbon dating of two 
samples (Sample 1 - calibrated age 1224 - 1038 BC, Sample 2 - calibrated age 1208 - 1019 BC), the 
accumulation wall was dated to the Late Bronze Age. Based on the microphotographic analysis, the 
sample of charcoal was determined as oak wood. So far, multidisciplinary research has confirmed that 
accumulation wall with an original base with a length 2 m and a height of 1 m was constructed in the 
Late Bronze Age, and oak poles were part of wall. The wooden construction was destroyed by fire. 
The purpose of the construction is not yet fully explained; the most acceptable explanation is that it 
was a planned fortified settlement (hillfort). Construction of the fortified settlement began, but the site 
was abandoned relatively soon (Kirchner et al. 2019). 
Other cultural values are represented by Neolothic settlement and 16th century boundary stones. On 
the flat ridge near Holedná Hill, about 300 m west of the locality U jezírka, late Neolithic settlement 
was investigated (Kirchner and Kuča 2007). Along the tourist path to the locality U jezírka there are 
four historical boundary stones carved the year 1589. Inscriptions about former owners can be found 
on them: SM (Jundrov village, belonging to the monastery of the Church of the Virgin Mary), SA 
(Kohoutovice village, belonging to the St. Anne's monastery) and KK (Králové Monastery in Old Brno). 
The attractiveness of the area with regard to geotourism is complemented by a network of paths within 
the Holedná Deer-park, good access to the site and public transport connections, and especially the 
possibility of visiting the new Holedná lookout tower on a partial ridge (305 m a. s. l.) to the east of the 
Holedná Hill. 
 
Results and discussion 
The Holedná Hill was assessed by using the concept of geomorphosites, respectively set of criteria 
described in Table 1. The assessment was qualitative as quantitative assessment is relevant only in 
case of more sites. Based on the fieldwork and assessment, simple SWOT analysis (Table 2) was 
done. 
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Fig. 1: Situation map of the study area 

 
Tab. 1: Assessment of Holedná Hill 

scientific value integrity Generally well-conserved, occasional damage by visitors (erosion on 
pathways), outcrops suffer from weathering and occasional rockfall, 
slopes endangered by game (erosion, no herb layer) 

representativeness Representative geomorphology (remarkable ridge, deep river valley), 
occurrence of typical rocks of Brno massive and remnants of the iron 
ore crusts 

rareness Several similar ridges built of pre-cambrian rocks in the area of Brno 
city, but iron ore crusts are unique within the wider area 

paleogeographical 
interest 

Deeply incised valley of Svratka River is important for 
paleogeographical studies – terraces and phases of deepening 

added value ecological Presence of protected species, existence of natural oak-beech 
forests, water components with specific ecosystems (small ponds) 

aesthetical Harmonic forest landscape, viewpoints 
cultural Archaeological importance (Bronze age fortification), Neolithic 

settlement, historical boundary stones 
anthropogenic 
landforms 

Ramparts and ditches recognisable in terrain with a help of 
interpretive materials; road cuts allow to study typical rocks 

use 
characteristics 

protection status No protection according to Nature Conservation Act (n. 114/1992 
Coll.), southern part of the ridge (neighboring with study area) 
declared as Special Conservation Area according to the European 
Directive on Habitats; diorite outcrop on the northern part of the ridge 
is included in the Database of Geological Localities kept by Czech 
Geological Survey. There is no cultural protection. 

damage, threats Uncontrolled visitors (vandalism, littering), soil erosion by tourists 
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and game, intensive rock weathering in the road cuts 
accessibility Accessible by urban transport, dense network of maintained paths 
security Paths in relatively good conditions, the only danger can be 

occasional rockfall on outcrops (it can damage road) 
site context Harmonic forest landscape, from several places there are views on 

Brno and deep valley of Svratka River 
tourist infrastructure Marked paths, shelters, catering within walking distance, lookout 

tower, activities for children 
interpretive facilities Educational path with information about living nature 
educational interest Possible interpretation of geology and geomorphology of the area, 

necessary to add the information about anthropogenic landforms 
and archaeological findings – setting the links between geodiversity 
and cultural aspects 

 
Tab. 2: SWOT analysis of Holedná Hill 
Strengths 
Important geological and geomorphological site 
Archaeological and historical aspects 
Importance of the site for research 
Existing tourist infrastructure 
Good accessibility (both municipal and individual 
transport) 
Well known and favourite place, traditional 
recreational background for citizens 

Weaknesses 
Overcrowding during weekends, holidays 
Problems related to new lookout tower (lack of parking 
places and overcrowded access way) 
Problems with parking 
Focus on the living nature in educational path and 
generally in the site promotion 
Lack of information about geodiversity and 
archaeological aspects of the area 
No legal protection of natural and cultural heritage 

Opportunities 
Complex promotion of natural and cultural heritage 
Sustainable use of heritage for educational purposes 
Promoting public transport as a more comfortable 
possibility to get to the site 
Creating the conduct rules both by authorities 
(municipal office, municipal forests), stakeholders 
(landowners) and visitors 
Redistribution of visits (all the year) 
Cooperation with different institutions (academic, 
municipal, non-governmental) 

Threats 
Continuing overcrowding and consequent damage of the 
area 
Lack of interest on geoheritage and cultural heritage by 
local stakeholders and authorities 
Lack of finances for suitable promotion of the site values 
Irresponsible amateur research (inappropriate digging in 
order to find some artefacts from Bronze Age based on 
metal detector users) 
Threats to anthropogenic landforms 
Continuing problems with parking that may result in the 
damage of surroundings and reductions of life quality of 
local inhabitants  

 
Based on assessment and SWOT analysis, some proposals for sustainable use can be designed, e.g. 
educational activities or proposals for trails for different target groups. It is also desirable to reconsider 
legal protection of geodiversity and archaeological phenomena. For achieving this, it is necessary to 
include wide spectrum of stakeholders and other institutions (authorities, non-governmental 
organisations, public, landowners, local schools) into the future research and discussions. 
 
Conclusion 
The Holedná Hill geoarchaeological site has a remarkable geotourist potential, respectively it is a 
suitable place for development of specific types of Special Interest Tourism. Valuable Earth-science 
features and archaeological findings represent an important resource for environmental education that 
can make visitors understand the value of the area. The integrated promotion allow to interconnect 
natural sciences (Earth-sciences) and humanities (archaeology, history, anthropology), respectively to 
interconnect natural and cultural heritage of the area. The effective and targeted educational activities 
can be achieved by close cooperation with local stakeholders and different institutions. In the future, 
specific sites within study area can become a subject of legal protection. Further research and detailed 
elaboration of these proposals can help to avoid overexploitation and of the area and assure its 
sustainable use. 
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Souhrn 
Mezi speciální formy cestovního ruchu lze zařadit i geoturismus, neboť splňuje kritéria, která jsou na 
speciální formy cestovního ruchu kladena (např. udržitelnost nebo předmět speciálního zájmu – v 
tomto případě geodiverzita a krajina). Na příkladu geoarcheologické lokality Holedná, která zahrnuje 
archeologické aspekty, geodiverzitu a zároveň je turistickým a rekreačním zázemím obyvatel Brna, je 
zpracováno hodnocení dle konceptu geomorphosites a SWOT analýzy. V zájmovém území se 
nacházejí zbytky akumulačního valu z mladší doby bronzové (snad zárodek hradiště), v blízkém okolí 
bylo doložena neolitická lokalita, hodnotné jsou i historické hraniční kameny z konce 16. století. Vše je 
zasazeno do členitého reliéfu s pestrým geologickým podložím. Lokalita má pozoruhodný geoturistický 
potenciál, její využití je možné i v environmentální výchově při propojování přírodních a kulturních 
aspektů oblasti včetně budoucí možné právní ochrany. 
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Abstract  
Post Covid 19 development of marginal regions of Czech Republic needs our attention. Social and 
health decline during Covid19 pandemic may be combined later with economic and environmental 
degradation. This is the case of same peripheral endangered regions in Czech Republic like Southern 
Moravia and Weinviertel, Northern Austria, which is rich on valuable recreational and tourist potential. 
New attitudes and clever management would be needed to secure proper revitalisation after economic 
crisis following pandemic and local tourism decline. Balanced use of resources, local manpower, 
unique natural phenomena and typical cultural assets secures optimal regional development and 
lowers negative environmental impact, we are afraid of. That is why new trends and innovative ways 
of development of recreational potential of the Moravian landscape should be searched.  
 
Key words: Recreation, touristic use, environmental impact, rural development, country landscape  
 
Introduction 
Southern Moravia border region underwent turbulent development in the past. We in the Czech 
Republic still think the region of Southern Moravia and Weinviertel, Northern Austria, as being a region 
of plenty. However during WWII and in the post war decades a lot of its wealth has been used up and 
only a little put back in. The region that used to be one of the richest in the Austro-Hungarian 
Monarchy, as well as in the pre-war Czechoslovak Republic, has become marginal. The Moravian 
border area near Austria is in a deplorable state. There was a shortage of safe drinking water, the air 
was considerably polluted in some places, small towns, historical sights and villages are dilapidated. 
Due to the iron curtain demographic degradation occurred on both sides of the border. Young and 
educated people were leaving this area where they could see no prospects. Yet it is a region where 
people of different nationalities were used to working together, a region with an interesting and fertile 
landscape and rich natural resources. 
The fall of the iron curtain has opened a new chapter in European history. New economic, cultural and 
political opportunities and prospects have appeared especially in border regions. It is possible to take 
up again what was once historically held in common. New life has been brought to the recently dead 
strip of land between the Czech Republic and Austria and, thanks to the new political conditions the 
region is once again located in the centre of Central Europe. However, many negative aspects that 
started in the past are continuing and, in some areas, have even become more significant. This is true 
for example of the environment and of the changes in the socio-demographic character of the 
population. Other negative aspects have appeared only recently and are becoming a danger - e.g. 
higher unemployment. On the Austrian side of the border distrust of foreigners and migrants was 
growing amongst certain social groups mainly because of their concern about employment 
opportunities. Production is being transferred from there to locations with cheaper labour that is to 
former socialist countries or to Asia. The population of the area, as well as leaders in local and 
national government were confronted with facts they had no experience of - new opportunities and 
new dangers were appearing. 
 
Material and methods 
This is why an idea of regional plan going beyond national frontiers including both the Czech Republic 
and Austria has been worked out. It was expected to help deal with major problems concerning the 
region's development. Its objective is to support permanently sustainable development of the region 
and prevent uncontrollable growth that might bring more problems than benefits. As the project 
involved a border area in which still different laws, decrees and procedures were applicable, great 
demands were made on co-ordination and co-operation. 
The benefits of this research task were seen in the scientific, educational and political areas. 
Academically it means the development of new, up-to-date methods of spatial and regional planning 
and their unification with the planning methods used in Austria, Germany and the rest of Europe. 
Active participation by students in research and planning work on the project was an educational 
innovation. They deal with real tasks jointly with their foreign partners for the benefit of specific 
communities in the given area. The politically positive aspect is in dealing with problems in the border 
region common to both nations, the development of effective methods of joint work and a sense of 
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understanding for the needs of the other side. The project is based on the new concept of regional 
cooperation, which is the essential basis for the European Community. Additionally, a whole series of 
regional activities and projects have appeared such as the planning of national parks and nature 
reserves, touristic infrastructure, regional water-management systems, the restructuring of agriculture, 
regional demographic problems, the improvement of the ecological situation, the development of local 
infrastructure, the construction of new border crossings for tourists etc. These intentions require 
mutual agreement and co-ordination. 
Teams of experts were dealing with various problem areas in the region. The structure of settlement 
and social, socio-economic and demographic characteristics of the population were among the most 
important. Plans for the development (sometimes also for the suppression) of industrial and 
agricultural production and forestry were being drawn up. Problems concerning the protection of soil 
(wind and water erosion), water management (shortage of water and its bad quality - very few sewage 
treatment plants) and the protection and regeneration of the environment were interconnected. 
Experts on road construction were dealing with the region's links to the motorway, road and rail 
networks taking into account the ecological effects and expected increase in tourism. 
Spatial plans have been drawn up at several levels. Most important is to record the relevant links in 
the region and draw up land-use planning documents. Sub regional plans were being drawn up for 
areas with special characteristics or for locations where there are conflicting interests. These are, for 
example, the Lednice-Valtice areas, nature reserves such as Podyjí or Jevišovka and areas 
surrounding big towns such as Znojmo, Breclav and Lednice. Plans for smaller areas include villages 
and their associated land located in the immediate vicinity of the border. The plans were drawn up with 
an accuracy corresponding to the scale of 1: 50 000. Local plans are guidelines and detailed land-use 
plans for individual, mostly neglected villages and their associated land. These are mostly related to 
the "Village Renewal", a project in which the institute for rural architecture was significantly involved. 
The objective of the planning was the creation of a new concept of regional development. It was not a 
single regional plan that is being drawn up but a whole series of possible alternatives. It presupposes 
the drawing up of alternatives and options including possible experimental and simulation events, the 
methods of choice and periodic monitoring and evaluation. They should enable the local authorities to 
establish and control their own paths of development. In workshops working groups with regional 
planners from different states presented the main ideas for optimal regional development to the 
leaders of local and national government and interest groups and their feasibility was tested before 
being included in the regional development programmes. 
 
Results 
An analysis of settlement, demographic and socio-economic structure was carried out in all towns and 
villages in the Mistelbach, Hollabrun, Horn, Breclav and Znojmo regions as well as in the surrounding 
areas, which have close links with these regions. An analysis of the existing environmental conditions 
and an analysis of the existing infrastructure were carried out mostly at the scale of 1:200 000 by the 
teams of urban and settlement experts. It is possible to say that the main problems of the South 
Moravian border region are the quality of water, both the drinking and surface water, environmentally 
sound sources of energy, the reallocation of reduced job opportunities in agriculture, limited financial 
resources of private owners, unsettled property relations, unprofessional renovation, low-quality and 
unsuitable building materials, and insufficient reconstruction of the road network. 
The area in the region was strongly agricultural. Only in the regional centres of Laa an der Thaya, 
Retz, Znojmo and Breclav, there was a high percentage workers in industry, trades, and services. The 
remaining population lives from agricultural production that was once a great source of wealth (as 
numerous buildings in the region show). Today both the farmers in Lower Austria and the agricultural 
workers in Southern Moravia have considerable problems with agricultural production. Agricultural 
land has been expanded for decades and the landscape altered in order to increase agricultural 
production. The negative consequences of these alterations are now obvious. Local farm production 
cannot compete with the subsidised prices of other European agricultural products. Other alternatives 
must be sought. 
Water, which was always abundant in this region, is now lacking. The border region of Lower Austria 
and Southern Moravia is a typical example of landscape changes caused by people. It is possible to 
discover out from old local maps how large the proportions of surface water, flooded areas, and 
meadows were. Regular floods were typical for the area. The structural changes in agriculture and the 
management of the local river Pulkava changed the situation completely. The river disappeared and 
the wetlands were drained. The amalgamation of small plots into big fields which has taken place in 
the past decades on both sides of the border under different social circumstances created a 
deforested landscape which promoted erosion, especially in winter seasons. The supply of 
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underground water was insufficient for the increased consumption of water in agriculture. The level of 
underground water was decreasing. On the Austrian side of the border this problem was even more 
serious. The Pulkava valley was one of the driest areas in Austria. There are projects for bringing 
water to the region (e.g. from the river Dyje on the Moravian side of the border) or for decreasing of its 
use by reducing irrigation, setting up retention tanks, and so on. 
The region has many opportunities for the further development of tourism but its beneficial location in 
regard to the development of culture, commerce, services and industry should also be born in mind. 
The solution to the problems concerning the quality of drinking water, sewage treatment and sufficient 
supplies of natural gas and electric energy (obtained from solar systems, wind-power plants, biogas, 
and woodwaste) will create the infrastructure for further development of the region. 
Exploiting the local potential for tourism could create a certain number of local employment 
opportunities. The attractive landscape around the Podyjí nature reserve, picturesque historic towns 
such as Mikulov and the unique landscape created by the Lichtenstein family with the well-known 
castles of Lednice and Valtice are extremely attractive for tourists. The combination of beautiful 
locations, leisure activities, and natural products processed locally could be commercially successful. 
A certain investment in the area will be necessary. This presupposes the recovery of the landscape - 
especially restoring water courses the extent that they allow swimming and water sports, the 
development of biocorridors, preventing water and wind erosion, aesthetically completing the 
landscape and providing a natural habitat for the local flora and fauna. It will also be necessary to take 
care of historic green areas that are parks and gardens within castle grounds, churches and village 
greens. Compared to Austria, the need can be seen to add to green areas, both those situated within 
population centres and that outside. The demands of tourism make it necessary to establish the 
Recreational and touristic infrastructure, which is now sporadically existing, but in many places still 
lacking. In particular, there is a lack of modern companies offering services connected with 
sophisticated, rapid-response telecommunications equipment. The creation of nature reserves and 
conservation areas criss-crossed by a network of educational trails allowing visitors to get to know 
sites of historical and cultural interest is also desirable. Existence of old now unused military roads 
alongside the interesting historical points of border region makes it possible.  
It is necessary to give the Moravian-Austrian border region its own image as well as organising 
publicity and information programs, both in the Czech Republic and abroad. The landscape provides 
ideal conditions for family holidays and youth activities and events. The new approach taken to 
organising tourism allows what is known as "sanft tourism", that is tourism that does no ecological 
harm to the region. This means not building tourist facilities, such as gigantic hotels, big motels or 
leisure centres for large groups of people, in this landscape. This will entail using the natural and 
cultural potential of the region and developing and bringing out its special character. For a successful 
tourist industry to be established it is vital that the communities in the region regain their original 
distinctness and unique atmosphere. It should be possible to renew old traditions and customs, 
festivals and entertainment together with a revival of traditional handicrafts. It would be beneficial to 
convert buildings and features of historical or architectural significance (small chateaux, fortifications, 
farmhouses, lanes lined with wine cellars and working buildings such as mills, granaries etc.). "Bio-
villages" and family “Bio-farms” able to combine agricultural and handicraft production with the 
provision of accommodation and food are an ideal example of this. It will be necessary to support 
agro-tourism, sports suitable for the region (golf, riding, cycling, water sports etc.). Approximately 400 
kilometres of cycle paths criss-crossing the border and thematically conceived, are in the planning 
stage of preparation. These will then allow individual cyclists to choose their own routes. Due to a 
favourable geographical position sports enthusiasts will be able to pass through four different regions 
in the course of a single day: Waldviertel and Weinviertel and parts of Bohemia and Moravia. 
 
Discussion 
In commercial terms, it will be necessary to give a new image to local agricultural products 
(cucumbers, asparagus, peppers, and vines) and traditional Moravian cuisine, as well as to 
handicrafts and products made from local materials. To stimulate the development and renewal of 
locally manufactured products typical to the area and made from natural local raw materials and using 
manufacturing techniques specific to the region (wine, fish, works of art, consumer goods etc.). There 
is a certain opportunity here for conference-related tourism connected with the construction of an 
agricultural technology park on the border in the Seefeld-Kadolz area (on the Austrian side) and in 
Jaroslavice on the Moravian side. It will be possible to organise summer schools in chateaux in South 
Moravia, for the study of, for example, painting and drawing in Lednice, music in Valtice, drama in 
Jaroslavice and so on. Other localities offer opportunities for arts and craft courses, folk song and folk 
dancing courses and possibly other activities. Lednice and Valtice castles, which attract 300, 000 
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Czech tourists annually, are as yet unknown in Austria. Small towns formerly divided by the border, 
such as Laa an der Thaya and Hevlín, will have similar opportunities. 
 
Conclusion 
The situation in this region is such that cultural pluralism, experiments, and innovation must be 
supported. The multi-faceted culture in this area can be a significant source of economic benefit. 
Cultural tourism could become a growing and economically significant part of the tourist industry as a 
whole. However, it requires careful guidance through the joint efforts of all those participating, in order 
that the possible negative effects of the development of this kind of tourism can be avoided.  
 
Souhrn 
Přestavujeme nový koncept kontrolovaného rozvoje hraničního regionu Jižní Moravy. Vychází se 
z detailních analýz a dílčích oborových studií. Je utvořen na základě skutečných potřeb regionu, není 
tedy pouze formální, svrchu vyžadovanou administrativní záležitostí. Přesto musí splňovat dnes už 
náročné mezinárodní normy a oborové postupy. Region potřebuje v době po pandemii koronaviru a 
ekonomické stagnaci pružný, multidisciplinární, ale efektivní rozvojový plán pro akceleraci revitalizace 
a remodelace.  
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Abstract 
The paper deals with the issues related to the changes and the legislative development of the legal 
regulation of the Building Act, in relation to the practical effects of these changes. The Building Act has 
been constantly undergoing changes in recent years to lead to the acceleration and simplification of 
individual construction permitting processes. At present, extensive recodification is under way not only 
of the Building Act, but of public law as a whole, including the reorganization of public administration. 
The paper will focus on the current state of recodification, including selected planned changes from 
the perspective of recreational facilities. 
 
Key words: Building Act, Territorial Planning, Building Permits, Acceptance, Use of Building 
 
Introduction 
Public construction law can be considered an area of law that is not only very practically and 
professionally focused. It is also an area that has been enshrined in legislation for decades. As has 
been stated many times, the rules for construction were codified in the Czech lands as early as the 
Middle Ages, not only as rules for construction, but also the technical conditions of construction and 
control of compliance with these conditions by the nobility. Detailed legislation was enshrined in the 
19th century. The legal enshrinement of public building law from the end of the 19th century can be 
considered of good quality, even considering that the relevant laws were in force until the end of the 
1940s. After this stage, there are changes in legislation in connection with changes in society. In 2006, 
the Building Act No. 183/2006 Coll. was approved and issued, and entered into force on 1st January 
2007. This Building Act has been amended many times during its short period of effectiveness. 
However, even these legislative changes did not bring the expected results4. 
  
The fundamental problem of the current legislative environment in relation to building permits is the 
slowness of individual proceedings, namely the length of the process leading to building permits. This 
is a repeatedly criticized problem of the Czech legislation on public construction law. 
At present, a comprehensive recodification of the entire public construction law is being discussed, 
which will affect not only the Building Act, but also a huge number of legal regulations related to 
construction. The declared goal of the legislator is to bring public construction law closer to the 
standards leading to its streamlining, removal of obstructions, delays or barriers that today limit the 
construction and development of the Czech Republic. The government submitted a draft of the new 
Building Act to the Chamber of Deputies on 10th September 2020. At present (as of 13 April 2021), the 
draft is undergoing a second reading. 
As already mentioned in the article in 2019, the term “recreational building” is broad. The Building Act 
does not define the term “recreational buildings”, nor do other acts. The basic classification into 
recreational buildings5 for lodging (lodges, hotels, boarding houses, etc.) and other buildings for sports 
and recreation which can be described as building serving recreation by complementary function, e. g. 
buildings for sports (ski tracks, chairlifts, equestrian centers, water ski tows, etc.). The means of the 
usage of some types of buildings are named in the cadastral ordinance No. 357/2013 Coll. Particular 
requirements and basic characteristics of some recreational buildings are prescribed by the ordinance 
No. 501/2006 Coll., on the General Requirements for the Usage of Land, and the ordinance No. 

 
4 A. Kliková, Aktuální stav rekodifikace veřejného stavebního práva. (EN: Current state of recodification of 
public construction law), In: ExFoS - Expert Forensic Science 
XXIX. mezinárodní vědecká konference soudního inženýrství. Brno 2020. 
5 E.g.: A building for family recreation is a building whose volume parameters and appearance correspond to the 
requirements for family recreation and which is intended for this purpose; a building for family recreation may 
have a maximum of two above-ground floors and one underground floor and attic [§ 2 letter b) Decree No. 
501/2006 Coll.]; for example, holiday house, cottage, holiday cottage, garden cottage. 
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268/2009 Coll., on the Technical Standards for Buildings6. To date, there has been no legislative 
change. Likewise, the forthcoming new Building Act does not contain this definition in the proposal. 
One of the planned changes in construction law is the creation of a unified structure of the state 
construction administration. The Supreme Building Authority should be established, which will be the 
central administrative office with nationwide competence. State regional building authorities should be 
established. There should also be a partial integration of the bodies concerned into the state 
construction administration. There should be a transfer of some powers from the existing bodies 
concerned. The municipal building authorities, which are the municipal authorities of municipalities 
with extended powers and other municipal authorities established by implementing legislation, should 
remain. From the point of view of permitting constructions for recreation, there will be a fundamental 
change, as all types of constructions will be permitted by one building authority (special building 
authorities should be merged with general ones). Among other things, this change will reduce the 
problem of systemic bias. 
Another proposed change is a more significant digitization of building permits and spatial planning, 
which should mean more efficient, open, transparent and practically possible access to all relevant 
documents in the electronic administrative file at virtually any time. The possibility of making electronic 
submissions via interactive forms into the information system is being introduced. The information 
system will provide for the statements of the owners of the transport and technical infrastructure and 
the statements, binding opinions and decisions of the non-integrated bodies7 concerned. This change 
could significantly simplify and speed up the building permitting process. However, the question is 
whether it is possible to digitize only part of the public administration. 
Changes in the permitting process of all buildings, including recreational buildings, concern the 
unification of the permitting process into one procedure. The result of the building permit procedure 
will be one decision on the building permit, which will arise from the permit procedure, integrating in 
particular today's zoning procedure, today's construction procedure, environmental impact assessment 
procedure under the EIA Act, and other procedures under other legislation. A positive result of the 
construction permit procedure in the form of an issued construction permit decision will mean for the 
applicant the authorization to carry out the construction. Another change is the possibility in 
undisputed matters, under the conditions stipulated by law, to issue a decision on a building permit as 
the first act of the building authority in the proceedings; it will be a so-called accelerated procedure8. 
Constructions that will not require a permit from the building authority are listed in the provision of § 
171 of the proposed wording. These are small buildings, which are listed in Annex No. 1. According to 
the proposed wording, small buildings are not considered to be buildings for family recreation. 
 
Results 
The current state of the recodification of public building law is in the phase of discussing the 
paragraphed wording of the Building Act in the Chamber of Deputies. Due to the scope of the problem 
and the number of critical comments, it is possible that the path to solving all problems will be long. 
The proposed effectiveness of the Building Act should be on 1st July 2023, with the exception of 
selected provisions, which should take effect gradually either on the day following the day of its 
promulgation9, on 1st January 202210, on 1st October 202211 and on 1st January 202312. However, the 
question is whether these deadlines are realistic, as in two years' time there should be extensive 
digitization and a reorganization of the public administration, consisting in the deconcentration of 
building authorities and some of the bodies concerned. 
It is possible to agree with the basic idea of the bill, i.e. by speeding up and simplifying construction 
proceedings, but the question is whether the proposed changes can achieve this goal. 
 
 
 

 
6 A. Kliková, Building permits of selected recreational buildings from the point of view of the Building Act, in: 
: Public recreation and landscape protection – with sense hand in hand...: Conference proceeding. 1. vyd. Brno: 
Mendelova univerzita v Brně, 2019, s. 404--407. ISBN 978-80-7509-659-3. 
URL: http://www.utok.cz/sites/default/files/data/USERS/u24/03_sbornik%20RaOP%202019.pdf 
7 Explanatory Memorandum (as of 13.4.2021), source: https://www.psp.cz/sqw/historie.sqw?o=8&t=1008 
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Souhrn 
Současný stav rekodifikace veřejného stavebního práva je ve fázi projednávání paragrafovaného 
znění stavebního zákona v poslanecké sněmovně. Vzhledem k rozsáhlosti řešené problematiky a k 
množství kritických připomínek, je možné, že cesta k vyřešení všech problémů bude ještě dlouhá. 
Navrhovaná účinnost stavebního zákona by měla být k 1. červenci 2023, s výjimkou vybraných 
ustanovení, která by měla nabýt účinnosti postupně buď dnem následujícím po dni jeho vyhlášení13, 
dnem 1. ledna 202214, dnem 1. října 202215 a dnem 1. ledna 202316. Je však otázka, zda jsou tyto 
termíny reálný, neboť v době dvou let by mělo dojít k rozsáhlé digitalizaci a k zajištění reorganizace 
veřejné správy spočívající v dekoncentraci stavebních úřadů a části dotčených orgánů.  
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Abstract  
The article deals with options of environmental educattion on the new educational trail in Borova hora 
Arboretum of the Technical University in Zvolen. Newly created playful trail with total length of 2.605 
km is located on the northeastern ridgest in the geomorphological unit Zvolenská kotlina. As a part of 
the implementation of the playful learning, eight educational panels of different levels of education 
were designed. Environmental education is focused on the issue of forest environment and its 
promotion for university students, primary and secondary school students, as well as for general 
professional and lay public. The added value of this trail is the inclusion of disabled people in 
wheelchairs and their barrier-free education. On the educatioanal trail is also original furniture with a 
barrier-free solution. Playful education with barrier-free solution of playful trail is modern attribute of 
designing and creating of the educational, tourist and recreational trails with versatile using. 
 
Key words: gamification, teaching, educational path, panels 
 
Introduction 
Educational games enter to sector of public and semi-public space (physical, discursive-including 
universities) and gradually build their strong position in the education world. The concept of 
"playfulness", gamification and pervasive games (an unusual form of play) is promoted in education 
from several reasons. This phenomenon of "playfulness" is more difficult to promote in academia, due 
to decades of validated existing classical practices in which a creative, playful approach and learning 
based on one's own experience and creativity was often absent. Nowadays visitors are becoming 
more sophisticated and more demanding and they are continually looking for new experiences, for 
something more challenging, more exciting and also are looking extreme activities in summer and 
winter sports (Jakubis 2015 a, 2015 b). This trend is reflected, for example, in demand for short-break 
education with a focus on the new experience, knowledge, rediscovery of traditions (Jarábková et al. 
2012). Ritchie et al. (2003) discuss about the primary and secondary purpose of educational activities. 
Most of the pioneering authors dealing with the issue of playful game elements and methods were 
from abroad. Montola et al. (2009) deal with various names of gaming experiences in publication 
"Theory and Design". Herucová (2016) states, games in public and semi-public spaces, which take 
place in a limited time, often have a new form with the aim of linking play and education. Educational 
and reflective games (serious games, with the aim of not only entertainment, but also educating) help 
to develop pedagogy in the ideas of statements, of well-known teacher Konfúcia: "Show me and I may 
remember it", "Involve me and I will understand” (Kolář 2013). Small games (minigames) with simple 
instructions are described by the American game designer Bernard DeKoven in his books: Well-
Played Game (2013), The Playful Path (2014). 
 
Material and methods 
There is no doubt that educational and information methods and systems, which are also applied in 
playful methods, contribute to the progress and development of new technologies and knowledge. 
Therefore, it is appropriate and friendly to create a creative combination of different methods in 
education, which will contribute to the enrichment of the physical and spiritual world of the visitors and 
his expanded perception. As part of the abbreviated topics we provide a brief overview of implemented 
games as creative methods, new forms of education that can be selectively used in situ. The aim of 
the proposed education is to develop creativity, discovery, physical interaction, as well as to use the 
proposed scenarios and experiment to make independent decisions. Before we defined the content of 
the teaching, the technical parameters of the route were determined. These were plotted to the route 
map and longitudinal profile (Fig. 1, Fig. 2). 
Proposed playful methods with the issue of environmental education formed the core of thematic 
teaching with a focus on the forest and its biodiversity. They are a part of educational project KEGA 
No. 006 TU Z-4/2019 „Using gamification as a creative method of multilevel education in natural 
environment of the Arboretum Borova hora TUZVO“. 
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Fig. 1: Map of the route 
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Fig. 2: Longitudinal profile of the route 

 
Three levels of education (primary, secondary and University) and designed playful and interactive 
panels for these levels of education were determined (Fig. 3 – Fig. 8). The educational system is 
connected to the information system on the path. For this purpose, an “exterior book” about basic tree 
species and their geographical forms was also designed and produced, which will be installed on the 
trail route (Fig. 5). The pictures (Fig. 4) show the correct answers for the individual presented tree 
species, which the respondent should sort by turning the playful cubes on the panel. The educational 
panel "Forest vegetation stages as ecological units of the framework classification of forest type 
groups" was designed for university teaching (Fig. 6). The content of education is extended by the 
issue of environmental education focused on related forestry themes, such as: forest vegetation 
stages; biodiversity of forest organisms; forest mammals (Fig. 7), harmful and useful insects (Fig. 8), 
etc. The proposed gamification system is interconnected and forms an integrated system.   
 
Results 
The proposed system of environmental playful learning for three different levels of education through 
playful panels, an interactive outdoor book and interactive games will serve all visitors, the lay and 
professional public, pupils and students. The results are presented through designed and 
implemented educational panels and other interactive tools (educational cubes, exterior book, games, 
etc.).   
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Fig. 3: Dendrologist skills (playful panel for secondary degree teaching) 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
    
 
 

Fig 4: Playful dendrology for secondary                    Fig 5: Exterior book for interaktiv 
teaching                                                          university teaching 

 

 
Fig 6: Forest vegetation stages in Slovakia - panel for university teaching (Jakubisová 2020) 
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Fig. 7: Forest mammals (playful panel for elementary degree teaching) 

 
Fig. 8: Useful and harmfull insects (playful panel for elementary degree teaching) 

 
Discussion 
According to the Canadian EduTourism Cooperative Association (CETA 2010), educational tourism is 
the travel of an individual to a unique place for formal or informal education in various forms. Sayre 
and King (2010) state that school and university trips are also made educational trips with a clear goal. 
The correct terminology and nomenclature in area of educational tourism are clearly defined in their 
classical forms, in contrast to vague definitions in playful education (the game environment). As 
Herucová (2016) points out (games in public space in the country), which originated in Brno and 
Copenhagen (but also in other European and world cities) in the years 2010-2015 are often a new 
genre of “playing and education "in a space that to some extent redefines the game in public space, as 
well as the public itself, e.g. to a semi-public space (accessible only at a certain limited time). These 
games are an intersection of many genres and various activities such as board games transferred to 
"reality", creative games with using of new technologies, e.g. in environmental education, methods of 
non-formal education, performance, theatrical improvisation, storytelling, street entertainment, 
urbanism, and so on. 
The goal of our playful proposals is environmental education in a semi-public space and solving 
problems with puzzles or mysteries combining physical and intellectual performance in the natural 
environment. Kolář (2013) states, the germs of this area of pedagogy can be seen already in playful 
education, which takes place in a specific binding place, which its be have situated so in order to use 
its potential. In our case was used as a motive "the collection of tree species " which the visitor can 
also look for in the plantings on our area. Therefore, we practice this methodology of playful education 
in the Arboretum Borova hora of the Technical University in Zvolen. 
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Conclusion 
The article is focused on the multilevel environmental education methods with the realization on the 
educational trail. In the proposals is important to provide suitable premises and conditions for 
education in proposed activities according to the didactic principles of teaching. The aim of the 
activities is get to know the forest and its components in a causal context with an emphasis on 
creative environmental education with a nationwide and transnational coverage and the accessibility 
for the public. The proposals are part of a project funded by Cultural and Educational Grant Agency of 
the Ministry of Education, Science, Research and Sport of the Slovak Republic in the project No. 006 
Z-4/2019 "Using gamification as a creative method of multilevel education in natural environment of 
the Arboretum Borova hora TUZVO". 
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Souhrn 
Příspěvek pojednává o možnostech gamifikace s hravým vzdělávacím programem na nové nauční 
stezce v Arborétu Borová hora Technické univerzity ve Zvolenu. V rámci implementace bylo 
navržených 8 vzdělávacích panelů s různými stupni obsahové náročnosti na stezce s délkou 2,6 km. 
Environmentální výchova na vzdělávací stezce je zaměřena na problematiku lesního prostředí s 
využitím pro studenty vysokých škol, studentů základních a středních škol, jako i pro širokou odbornou 
a laickou veřejnost. Trasa byla navržena tak, aby byla bezbariérově přístupná. Stanovili jsme 
technické parametry stezky, které poukazují na náročnost překonávání překážek na její trase. 
Inovativní je hravé vzdělávání s moderními atributy realizace nauční stezky. Originální návrhy panelů 
jsou vytvořeny s myšlenkou " Ukaž mi a možná si to zapamatuji "aneb "Zapojte mě a budu tomu 
rozumět". Současně jsou tyto návrhy podpořené hravými rébusy a hádankami, které mají návštěvníka 
pozitivně ovlivňovat. V procesu gamifikace sú využité herní prvky v reálním kontextu vzdělávání. V 
posledním období se prosazuje ve vzdělávacím procesu neobvyklá forma herního zážitku spojeného s 
výkonným učením se z více důvodů. Autentická regionální situace přímo v přírodním prostředí 
poskytuje multiplicitní koncepty. 
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Abstract  
Salt has always been a plus for the economic development potential of a region, an extremely 
spectacular natural resource in the environment, an extremely common and useful element on Earth, 
by its presence in seawater, desert areas or mountain areas, but also by its widespread use in 
people&#39;s daily lives. The development of quarries for the exploitation of salt resources was not 
only a temporary industrial activity, but also an amazing tourist potential after the exploitation was 
completed. Many of the former large salt pans today are important tourist centers, where the 
therapeutic properties of salt are combined with recreational touristic infrastructure or catering. The 
main objective of the study is to analyze the interest of potential visitors of the Turda Salt Mine on 
social media and how the administration of the salt mine promotes this tourist area. The secondary 
objective of the study is to distinguish the way that they promote the social media on Facebook or 
Instagram, while the purpose of the study is to raise awareness of the need to address extremely well-
anchored online promotion policies based on the existential potential of an area. 
 
Key words: social media, marketing, economy, tourism, environment 
 
Introduction 
Interdependence is a concept that characterizes the relationship between tourism and the online 
environment, through the need to promote on social media platforms or booking sites, but also by 
ensuring a constant communication of a tourism company with potential consumers or already loyal 
consumers. Marketing knowledge is not completely necessary in promoting the tourist act, at the 
moment, but it needs to be done on principles of ethics, honesty and loyalty to potential consumers, 
through the obligation of the company to create a real image of the product or service sold, offering a 
major increase in consumer confidence for the company (Zeleňáková et al., 2017; Pintilii et al., 2017; 
Grecu et al., 2019). The image of the companies is very fragile and dynamic, and the responsiveness 
in the online field can guarantee for the sustainability of the promotion measures and the growth of the 
loyal clientele. The dynamics of the online marketing process is offered by a series of factors, such as 
the degree of involvement of tourism companies in this field of promotion, the level of consumer 
interest in the tourism business, the level of specialization and staff training, but also tourist niches. 
which were accessed through the promotion process. Turda Salt Mine is an extremely important 
attraction at local, regional and national level, and the continuous promotion of the leisure center can 
produce a continuous increase in tourist flows of the destination, introducing the need to maintain 
ethical, professional attitudes, mentalities and behaviors in a qualitative online promotion. The 
promotion of Turda Salt Mine is mainly done on the social networks Instagram and Facebook, these 
functioning simultaneously, with similar posts, but with different socialization indicators, through a 
wider community on the Facebook platform. The constant training of consumers or potential visitors 
must be achieved through a fair number of posts per month, so as not to be seen as a very aggressive 
promotion and meant to emphasize the need to increase visitor flows. Social networks are a very good 
tool for obtaining direct feedback (through comments or reviews), but also for indirect feedback, such 
as appreciations, reactions or the number of shares for posts, which can produce data sets. easy to 
analyze for the interested tourist company (Draghici et al., 2016, Teodorescu et al., 2020). The 
possibility of quantifying the degree of consumer involvement in providing feedback is the main 
advantage of online promotion, but also the fact that we identify low costs of maintaining online 
promotion, through minimum human or material resources and zero access costs for accessing social 
platforms. 
 
Material and methods 
The research was conducted on a statistical basis obtained from the online environment, more 
precisely the official social media pages of Turda Salt Mine, on the social networks Instagram and 
Facebook. The time sequence on which the study was conducted is between January - December 
2020, in an extremely special medical and tourist context, imposed by the Covid-19 pandemic, where 
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maintaining the focus of consumers on this tourist objective had to be done exclusively online. 
Interruption of physical activity during periods of emergency does not mean stopping online promotion, 
this being the main motivation for selecting this time sequence. For the study, the number of monthly 
posts, the total number of monthly appreciations and reactions, the total number of comments, but 
also the total number of shares for the Facebook platform were collected. The Instagram platform 
does not allow the quantification of the number of shares in private conversations, functioning as a 
photo-sharing and text messaging application, which offered restriction in this chapter, the research 
being performed based on the other indicators mentioned. The Microsoft Office bundle was used to 
create the graphics, especially the Microsoft Excel software, while the location mapping material was 
made using the inkScape 0.91 software. 
 

 
Fig. 1: Localization map of Turda Salt Mine (at local, regional and national level) 

 
Results and Discussions 

 
Fig. 2: Number of Facebook posts (between January – December 2020) 

  
The general development trend of Facebook posts is one of inconsiderable growth, generated by the 
very large differences between the monthly values. The general average of monthly posts is 18.75 
posts, only three of the twelve calendar months registering an above average development. (Figure 2) 
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Fig. 3: Number of Facebook reactions (between January – December 2020) 

 
It is interesting to mention that the values between August - December (under certain tourist 
restrictions) are at the same level of feedback as the pre-pandemic period in the country, more 
precisely January and February, thus denoting a constant interest in Turda Salt Mine, by consumers. 
The general trend is stagnant, due to large fluctuations between summer and the rest of the year. 
(Figure 3) 
General trend is a decrease, with a significant difference in feedback between the pre-pandemic 
period and the end of the year. The general average is 46.9 comments, only four months out of the 
twelve calendar days being above the average value. (Figure 4) 
 

 
Fig. 4: Number of Facebook comments (between January – December 2020) 
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Fig. 5: Number of Facebook shares (between January – December 2020) 

 
Fig. 6: Number of Instagram posts (between January – December 2020) 

 
Despite the fact that we identify a negative trend of evolution, the involvement of the online community 
in spreading information about Turda Salt Mine is encouraging, thus offering a constant increase of 
indirect promotion for them. The general average is 402.8 distributions per month, identifying only four 
months with values above the general average. (Figure 5) 
The official Instagram page was opened in June, the administration's interest gradually decreasing, 
through a small community and limited visibility, reaching an average of 16.7 posts per month, and a 
general upward trend, due to a period of non-existence. (Figure 6) 
The general trend of evolution for the appreciations on Instagram is extremely sudden and positive, 
with an increase of over 230% in the number of comments between the account opening and the end 
of the year. The overall average is 194.4 assessments, just three months out of seven above this 
value. (Figure 7) 
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Fig. 7. Number of Instagram reactions (between January – December 2020) 

  
 
Conclusion 
The beginning of the year, more precisely the months of January and February, experienced a normal 
online promotion, as there was no context of the Covid-19 pandemic in the country, while the evolution 
of the following months was made in terms of travel restrictions, state of emergency or during the 
periods of free movement, namely the months of June and July, which experienced an explosion in 
the number of posts, in order to recover the losses previously recorded. The most intense period of 
emergency was developed between March and May, and produced a change in the tourist mentality of 
the company, wanting a much more aggressive promotion in order to artificially and rapidly increase 
the flows of regional tourists. April, the most restrictive month of the year, brought a lack of online 
promotion for Turda Salt Mine, not even information posts or celebrations of the Easter Holidays. May 
is the most profitable, in terms of promotion made by the online community, through over 1000 
individual distributions, which have contributed to increasing the number of visitors during the summer, 
implicitly in the confidence of the salt administration to address a much more aggressive marketing. In 
number of Facebook posts, May still has a much higher value than July, despite the fact that there is a 
difference of 38 posts, but the viralization capacity of the posts showed special differences between 
the two months. The degree of interest of the administration in the Instagram platform is inversely 
proportional to the increase in the number of appreciations, signaling an increase of over 230% 
between June and December. The Facebook platform is the main way to communicate with potential 
visitors, through an increased capacity to viralize posts, much more intense feedback and a much 
more developed potential for indirect promotion. The study meets the set objectives, identifying the 
degree of interest of the online community in the official social media pages of Turda Salt Mine, but 
also identifying the attitude of the salt mine management in an extremely pressing economic period, 
regarding online promotion. 
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Souhrn 
Sůl byla vždy přínosem pro potenciál hospodářského rozvoje regionu, mimořádně velkolepý přírodní 
zdroj v životním prostředí, mimořádně běžný a užitečný prvek na Zemi, a to díky své přítomnosti v 
mořské vodě, pouštních oblastech nebo horských oblastech, ale také díky svému širokému rozšíření 
použití v každodenním životě lidí. Rozvoj lomů na těžbu solných zdrojů nebyl jen dočasnou 
průmyslovou aktivitou, ale také úžasným turistickým potenciálem po dokončení těžby. Mnoho z 
bývalých velkých solných pánví je dnes důležitými turistickými centry, kde jsou terapeutické vlastnosti 
soli kombinovány s rekreační turistickou infrastrukturou nebo stravováním. Hlavním cílem studie je 
analyzovat zájem potenciálních návštěvníků solného dolu Turda na sociálních médiích a to, jak správa 
solného dolu propaguje tuto turistickou oblast. Sekundárním cílem studie je rozlišit způsob, jakým 
propagují sociální média na Facebooku nebo Instagramu, zatímco účelem studie je zvýšit povědomí o 
potřebě řešit extrémně dobře zakotvenou politiku propagace online na základě existenčního 
potenciálu oblast. 
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Abstract  
In education the saying “better to see once than to hear ten times” has constantly increasing validity in 
current times. Especially as for the environmental, ecological and forestry education seeing the 
subjects of the teaching creates alpha and omega of educational process. Open-air educational 
facilities can serve as an optimal opportunity how to use local nature conditions for qualitative 
improvement of education. When designing these facilities, it is necessary to consider a lot of local 
aspects with the basic idea of utilization the whole extent of educational objects which are provided by 
the place where the facility is/will be installed. Only by utilization of maximum of possible local sources 
asking result could be meet. The article presents an example of a specific project of open-air 
educational facility proposed in the area of Forest Training Enterprise Masaryk Forest Krtiny close to 
locality called Jezirko. This open-air atrium project uses the local sources in maximum and after its 
realization it will serve to Mendel University, Environmental educational organization Lipka and also to 
Forest Training Enterprise Masaryk Forest Krtiny for their educational activities. 
 
Key words: Education facility designing, Jezirko, FTE MF Krtiny 
 
Introduction 
The elaboration of the proposal is based on the requirements of the investor, the current state of the 
locality, natural conditions, and the demands of interest groups. The compositional solution of the 
slope modifications follows the overall solution of the Lipka area and connects it with the surrounding 
landscape, which is significant for its nature. The main requirement was to create an outdoor 
auditorium, theater, and space for education. Based on this requirement, several elements have been 
designed to serve as seating, podiums, stairs, and fencing. From the southern part, the slope will be 
shielded by planting woody vegetation. The project idea respects except the moments mentioned 
above the attributes of sustainability (Brus et al. 2020) and estheticism (Deutscher 2014). 
 
Material and methods 
At present, it seems to be more important than ever to provide above-standard teaching opportunities, 
especially by expanding teaching and education with a practical part with the possibility of staying 
outdoors and practical demonstrations illustrating the topics discussed. 
When designing outdoor classrooms, it is necessary to follow the principles as in any other project. It 
is necessary to consider the sustainability of the project and design it so that it is sustainable in the 
long run. Ideally, the project should include the subsequent care of both vegetation and individual 
elements of the inventory. It is also important to take into account the connection to the technical 
infrastructure, respect the protection zones and territory limits. Design based on natural conditions and 
naturally terrain. The connection to the cultural and historical customs of the given locality should also 
be important. It is important to take the human scale into account when designing. Le Corbusier was 
calculating with the average height of a European (1.75 m), from which the individual heights of 
inventory, railings, walls, etc. are derived. It is also important to consider the choice of material. The 
chosen material should be as resistant as possible to the weather, the onslaught of increased 
movement of people and vandalism. At the same time, it is necessary to choose the material so that it 
fits into the surroundings. 
In the case of the solution of outdoor classrooms, the current state of the locality must be taken into 
account so that the maximum benefit can be obtained from it. As a result, it is necessary to proceed 
from natural conditions, exposure, slopes, take into account the existing vegetation, follow up on other 
implementations in the area and the like. Thanks to this sensitive approach, it is possible to create 
places that will be pleasant, safe and will fit into the overall concept of the site. 
 
Results 
The output is a design of an outdoor classroom that meets the requirements for outdoor teaching, for 
children, adolescents and adults. It works with the natural slope of the terrain, natural conditions and 
the genius loci of the site. 
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The slope benches are made of a palisade of wooden logs,to which planks are attached. The benches 
are sunk into the slope and form an auditorium. They are placed in eight rows and symbolize eight 
stages of vegetation. There are laser-burnt symbols, representatives and specifications for individual 
vegetation stages on the seating boards. Slope sitting can therefore be understood as an interactive 
educational element, which can be followed by many educational games and activities. The space 
between benches will be leveled and then sown with a grass mixture. 
 

 
Fig.1: Main drawing; Source, Markéta Kupská, 2020 

 
The space is accessible by stairs made of acacia logs, which are attached to the terrain by roxors. 
This solution makes more simple access a slope for less mobile visitors, at the same time does not 
disturb the natural character of the 
site.

 
Fig. 2: Cut down the slope; Source: Markéta Kupská,2020 

 
The requirement to build a scene was solved by installing the stage. The podium was designed so that 
its anchorage did not disturb the root system of mature trees and at the same time the podium 
remained stable. A system of concrete footings has been devised, which are placed in a gravel bed 
and a stage structure is installed on them. 
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Fig. 3: Detail of the stage; Source: Markéta Kupská,2020 

 
Shrubs were designed to shield the area from nearby roads. The stands will be formed by groups of 
dogwood, bird's tooth, bird cherry, hornbeam, and quince. All plant material was selected concerning 
natural conditions to minimize the cost of aftercare. At the same time, plant material of a natural nature 
was selected, which will suitably connect to the surrounding landscape. 
 
Discussion 
Many requirements must be met when designing outdoor classrooms, which can often seem 
contradictory. First, we deal with the integration of the design into the area, especially in terms of 
natural conditions, location in the natural terrain, etc. Subsequently, it is necessary to work with the 
requirements for the equipment of the facility itself so that it can perform its educational function well. 
We need to take into account the specific interests of individual groups of listeners, random 
bystanders, and participants of a diverse range of complementary activities and events. Last but not 
least, local customs need to be taken into account and respect them. Promote values and reduce 
potential risks. To make the right decision, it is necessary to clarify the importance of individual 
requirements and the possibility of their implementation. Each project will certainly face specific 
problems based on individual requirements and local conditions. It is therefore important to approach 
the solution individually and try to find the optimal solution. 
When designing outdoor spaces, we may encounter problems related to homelessness, substance 
abuse, vandalism, or pollution of the premises. It is therefore important to think about these aspects 
already in the design process and adapt the design itself to these threats, for example by choosing 
durable materials, eliminating dark nooks, placing trash cans, preventing the sleeping of homeless 
people on benches, etc. In this respect, it is essential to consider social conditions close surroundings 
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to implementation, accessibility of the place to the public etc. At the same time, these considerations 
should not hinder the very idea of implementing such projects in public space. 
 
Conclusion 
Outdoor classrooms undoubtedly help to shape the relationship with nature and the landscape. An 
alternative treatment of the inventory of these spaces so that they are as environmentally friendly as 
possible, practical demonstrations within the teaching. This style of education is more effective in 
educating students than conventional approaches. The positive effect on health is also not negligible – 
the hygienic functions of woody vegetation on human health. Building rural classrooms and atrium 
opens up space for new teaching methods, cooperation between different disciplines, and connecting 
people from practice with students. 
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Souhrn 
Venkovní učebny mohou vhodně doplnit konvenční formu výuky o praktické ukázky, přiblížit 
posluchači řešenou problematiku a celkově zpříjemnit proces učení. 
Při samotném projektování je nutné vycházet z přírodních podmínek, navázat na celkový koncept 
daného areálu, či návrh vhodně zasadit mezi již vybudované prvky. Důležité je také při navrhování 
zohlednit specifické potřeby jednotlivých zájmových skupin.  
Venkovní učebny se mohou nacházet, jak ve veřejném prostoru, tak v areálech s různým režimem a 
možností volného pohybu osob. Na tento fakt by měl návrh reagovat a snažit se eliminovat různé 
rizikové faktory, které mohou následný provoz, bezpečnost i údržbu značně znesnadnit.  
Zároveň nesmíme opomenout výrazné benefity, které přináší pobyt venku sám osobě, možnosti 
rozšíření výuky o praktické ukázky, edukační hry a podobně. V dnešní době si společnost stále více 
uvědomuje výhody spojené s pobytem venku zvláště pak v přírodě. S tím rostou i nároky na 
vybavenost a rozšíření stávajících areálů. Budování venkovních učeben a atrií může značně 
napomoct vyrovnat se se současnou tíživou situací, která zasáhla celou společnost, zejména však 
děti a dospívající. 
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Abstract 
The presented paper came into being as an output of the project named Conditions for the 
harmonious alignment of biking in the forest environment with the interests of nature conservation and 
regional development (TL02000505). Mendel University in Brno is the main project researcher, 
SocioFactor Ltd. and NAKOLO Ltd. companies are the co-researchers. The study presents results of a 
quantitative part of the research carried out by the SocioFactor company in the year 2020. A 
questionnaire survey was chosen as a technique of data collection, which dealt with the preferences of 
cyclists as well as with their behaviour on the singletrail track. The questionnaires were distributed in 
the form of CAWI, i.e., through an online questionnaire using the Click4survey tool. The questionnaire 
contained both closed and open-ended questions, which provided the respondents with sufficient 
space to express themselves. The questionnaire contained 28 questions that focused on several 
topics. Such topics were, for example, the preferences of cyclists for the shape of the singletrail, the 
economic side of using it, or questions concerning the influence of the singletrail on environmental 
changes. The total number of completed questionnaires is 646. The results of the analysis are 
presented in the study in comprehensive graphs and tables that were created during the data analysis 
in the SPSS software. 
 
Key words: questionnaire survey, preferences of cyclists, singletrail and environmental changes 
 
Introduction 
The conference paper came into being as an output of the project named Conditions for the 
harmonious alignment of biking in the forest environment with the interests of nature conservation and 
regional development (TL02000505) that was supported by the TL – Program for the Support of 
Applied Social Sciences and Humanities Research, Experimental Development and Innovation ÉTA. 
The conference paper presents outcomes of the quantitative part of the research that was conducted 
by SocioFactor in 2019-2021. That part of the research was focused on the preferences of cyclists, 
their behaviour on the trail, economic side of the use of the singletrail and on questions connected with 
the impact of the singletrail on changes in the surrounding nature. 
 
Methodology 
Both the quantitative and the qualitative data collection were carried out within the project. In the 
qualitative part of the research, we focused mainly on interviews with stakeholders who are directly 
affected by the operation of singletrails. Stakeholders included (1) representatives of the management 
of the municipality where the singletrail is located, (2) entrepreneurs, (3) operators of individual 
singletrails, (4) hunters whose hunting grounds are a part of the territory where the singletrail is 
located, (5) local citizens who live in municipalities in the immediate vicinity of the observed 
singletrails, (6) cyclists who ride singletrails, and (7) tourists. A total of 182 semi-structured interviews 
were conducted within the qualitative part of the research. 
The quantitative part of the research, the results of which are a part of the presented paper, dealt with 
cyclists´ preferences, their behaviour on the track, and the economic issue of riding singletrails, or 
questions about the influence of the singletrail on changes in the surrounding landscape. The 
questionnaire survey technique was used to collect the data; the questionnaires were distributed in the 
form of CAWI, i.e., through an online questionnaire using the Click4survey tool. The questionnaire 
contained both closed-ended and open-ended questions, which provided the respondents with 
sufficient space to express themselves. The questionnaire contained 28 questions that focused on 
several topics. In the first quarter of the year 2020, a questionnaire survey was designed, followed by 
a pilot questionnaire, after which the questionnaire was modified to the final form. The main period of 
conducting the survey was from May 25 to August 19, 2020; the total number of completed 
questionnaires was 646, and the return rate of the questionnaire was 41%. The average response 
time was 13 minutes and 20 seconds.  
Data analysis was performed in the statistical software IBM SPSS Statistics and in the Microsoft Excel 
programme. Respondents were also asked to provide their email address. Consequently, all 
completed questionnaires containing an email address, were filtered, and only those respondents, 
who had an experience with riding singletrails abroad and, at least once, cycled singletrails in all three 
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monitored localities - i.e., Jedovnické trails, Mariánské valley trails and Rychlebské trails, were 
contacted by email. They were requested to provide a telephone interview, the aim of which was to 
compare their experiences with singletrails in the Czech Republic and abroad. Eleven respondents 
took part in the telephone survey. 
 
Results 
The questions in the questionnaire survey are divided into several topics, the results of which are 
subsequently presented. These topics include: (1) cycling preferences, (2) the impact of singletrails on 
changes in the surrounding landscape, (3) cyclists´ behaviour on the trail, and (4) finances. The 
following text presents brief results of the survey, and is divided according to the above mentioned 
topics. 
Cycling preferences 
At first respondents were asked whether they only cycle singletrails in the Czech Republic, or if they 
also ride them abroad. Less than two thirds of respondents (61%) stated they cycled singletrails only 
in the Czech Republic; more than a third of them (39%) also went abroad. Another question focused 
on how long respondents had been cycling singletrails. A majority (43%) stated they had been cycling 
them for more than five years; only 5% of respondents had been riding them for less than a year. Then 
they were asked in which season they cycled singletrails. Most respondents (97%) stated they cycled 
them in summer; 91% of cyclists rode singletrails in spring and autumn. The most popular day for 
cycling singletrails is Saturday (91%); the least popular day is Tuesday, when only 23% of cyclists go 
on them. We also asked respondents which environment they preferred for singletrails. More than a 
quarter of them (27%) expressed their preference for banked turns and bumps, another 23% of them 
preferred undulating terrain for pumping and jumping. One fifth of respondents (20%) preferred rocky 
and boulder paths. Regarding preferences for the track difficulty, most respondents (44%) preferred 
the routes marked in red, a quarter of them (25%) preferred the most demanding black marked 
circuits, and less than a quarter of them (24%) preferred circuits marked in blue. As for preferences, 
cyclists were to express their idea what the ideal singletrail should look like. This question was open, 
so here are just a few examples of respondents' statements: "Ideally, at least one singletrail near each 
county town, near each skill centre for teaching children and adults, various levels of complexity of 
obstacles, an available hose for washing bicycles", "The complex should have some facilities. Trails 
should be non-violently integrated into the surrounding landscape, using as little heavy forestry 
machinery as possible. I prefer trail centres where I can climb the hill; ideally, a combination of a flow 
trail and a more technical one. The trail difficulty should range from beginners to experienced bike 
riders." I would imagine singletrails near every large town with more than 50,000 inhabitants so that 
children have an opportunity to spend more time doing sports outdoors in the fresh air. Each such a 
singletrail centre should have at least three circuits, from easy to demanding ones". If we should 
summarize the answers, they most often demand that a singletrail has adequate facilities, that each 
area offers several circuits with a various range of difficulty and length of the trail.  Respondents 
frequently stated they would like to have a larger number of singletrail circuits throughout the Czech 
Republic. They consider it important that the singletrail fits into the surrounding landscape and should 
be adapted to it by its length and difficulty. Requirements for length and difficulty varied among 
respondents - some of them preferred less technical circuits and faster descents, while the others 
preferred slower and more technical tracks. Following this, we asked respondents whether the 
diversity of singletrails (different length circuits, difficulty) is more important to them than their 
availability (distance from the place of residence). More than half of them (53%) said both were 
equally important to them. For less than a third of them (31%), the diversity of singletrails was more 
important than the distance from their places of residence. This was confirmed by the results of 
another question in which we asked how far from the place of residence the respondents would be 
willing to commute on singletrail. Within a daily trip, more than half of respondents (51%) were willing 
to commute more than 20 km, more than a third of them (35%) were willing to commute 10-20 km, and 
another 14% of them would commute only up to 10 km. Within a weekend trip, more than four fifths of 
them (81%) were willing to commute more than 50 km; nine tenths of respondents (90%) would be 
willing to go for a singletrail more than 100 km on holiday. 
 
The influence of singletrails on changes in the surrounding landscape 
The respondents were asked whether, according to them, there might be some changes in the 
surrounding landscape due to the operation of singletrails. The first question was whether the 
operation on singletrails could lead to mammals’ disturbance. More than a third of respondents (37%) 
believe singletrails might disturb mammals, while more than half of them (52%) think the opposite. 
Another 10% of respondents could not judge. We also asked whether birds might be disturbed due to 
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the operation on singletrails. A fifth of them (22%) thought so, almost three quarters of them (71%) 
disagreed, and less than a tenth of them (7%) could not assess that. Another question concerned 
amphibians’ disturbance. Less than a fifth of respondents (17%) believe amphibians’ disturbance 
might occur due to singletrails, but almost three quarters of them (71%) do not think it occurs. Another 
12% of respondents were not able to assess the situation. 
Another question of the questionnaire survey was focused on the landscape destruction due to 
singletrails. Only 6% of respondents believe that singletrails destroy the surrounding landscape, but 
more than nine tenths of them (91%) think the opposite. The remaining 3% of them stated they could 
not assess the situation. Another question aimed at finding out whether the flora in the vicinity of 
singletrails was endangered.  Less than a tenth of respondents (8%) think that yes, less than nine 
tenths of them (88%) believe singletrails do not endanger the flora, and the remaining 4% of them 
cannot assess the situation. 
If singletrails have an effect on changes in the surrounding landscape, then, according to the 
respondents, they most often cause mammals´ disturbance (37%). According to almost three quarters 
(71%) of respondents, there is no disturbance of birds and amphibians; and more than nine tenths of 
respondents (91%) do not think singletrails have an effect on the landscape destruction at all. Less 
than nine tenth (88%) of them believe singletrails do not endanger the surrounding flora. 
 
Cyclists´ behaviour on the track 
In connection with the previous range of questions, respondents were asked whether they would be 
willing to limit themselves when descending singletrails, either in terms of time (limited operating hours 
of singletrails) or in terms of location (closure of circuits due to protection of fauna and flora). Almost 
three quarters of them (72%) stated they were willing to limit themselves in terms of time and location, 
11% of them were willing to limit themselves in terms of time, 9% of them would prefer to limit 
themselves in terms of location. Less than a tenth of them (8%) stated they would not be willing to limit 
the use of singletrails at all due to nature conservation.  
Do respondents know the operating rules of individual singletrails and do they follow them? It was the 
next question of the questionnaire survey. More than nine tenths (91%) of respondents stated they 
knew the operating rules and complied with them. Only 5% of them stated they knew the operating 
rules but did not follow them, and 4% of respondents did not know the operating rules at all. In the 
next question, respondents were asked if they travelled off the official singletrails lines. Almost three 
quarters of respondents (74%) stated they travelled off the official singletrails lines; the remaining 26% 
of them did not. 
We also asked respondents if they ever had a conflict with someone on the singletrail. More than four 
fifths of them (84%) did not have a conflict with anyone. Only 5% of respondents had a conflict with 
other users, 2% of them had a conflict with hunters and forest keepers, 1% of them came into a 
conflict with singletrails operators. Another 8% of respondents experienced a conflict with someone 
else, most often with pedestrians. 
Another question was focused on the importance of having the Base in the vicinity of singletrails. The 
answers of respondents were very balanced - 51% answered yes, 49% of them did not consider it 
important. 
 
Finances 
Regarding finances, we asked respondents whether they were willing to pay for riding singletrails. 
More than half of them (51%) would agree to charge singletrails for a one-time admission fee (per day 
or weekend). Less than a fifth of them (18%) would agree with the annual fee, 15% of respondents 
would agree to pay a monthly fee, and less than a fifth (16%) refused to pay any charge at all. 
We also asked respondents whether they had their own equipment for riding singletrails, and how 
much money they spent on their own cycling equipment on average. Almost all respondents (99%) 
stated they had their own equipment, only 1% of them borrowed it from friends. As for expenses, a 
majority of cyclists (31%) spent on average 6,000 – 10,000 CZK on equipment per year; 24% of 
respondents spent 1,000 – 5,000 CZK; a fifth of them (20%) spent 11,000 – 20,000 CZK; 13% of them 
spent 21,000 – 50,000 CZK. Less than a tenth of respondents (9%) spent more than 50,000 CZK on 
equipment annually, and the least of them (3%) spent less than 1,000 CZK a year. 
Furthermore, respondents were asked with whom they most often rode singletrails, and how much 
money they spent during their visit. More than half of them (55%) stated they cycled singletrails mostly 
with friends and acquaintances; the second most frequent answer was that they went alone (17%). 
14% of respondents rode singletrails with their partners, and another 11% of them went with their 
family and children. For a one-day visit of singletrails, respondents spent approximately 500 CZK. 
When they were there for the weekend, which according to the questionnaire survey was done by 
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69% of respondents, they would spend on average approximately 2,000 CZK per visit. We also asked 
them how much they would spend on singletrails on holiday. More than half of respondents (56%) 
stated they had never spent a holiday on singletrails. Those respondents (44%) who did it spent 
approximately 6,500 CZK on average. 
The questionnaire survey shows that more than four fifths of respondents (84%) are willing to pay for 
riding singletrails; most often a daily or weekend admission fee. In fact, all users of singletrails have 
their own equipment, for which they spend an average of 6,000 - 10,000 CZK / a year. More than half 
of respondents (55%) mostly cycle singletrails with friends. They usually spend an average of 500 
CZK on a one-day visit, an average of 2,000 CZK on a weekend, and an average of 6,500 CZK on a 
holiday. 
 
Discussion and conclusion 
As it was done with the qualitative part of the research, it would also be appropriate to link the results 
of the questionnaire survey with the results reached by the main researcher of the project – the 
Mendel University in Brno. In particular, the part dealing with the influence of singletrails on changes in 
the surrounding landscape should be a matter of the link. The research shows that if singletrails´ riders 
perceive that tracks have an impact on the surrounding landscape, they most often perceive it in 
connection with disturbance of mammals. Even so, more than half of cyclists do not think singletrails 
disturb mammals at all. In addition, this part of the research can be linked to the results of the 
qualitative survey, in which the disturbance of game was pointed out by forest keepers as one of the 
biggest problems of singletrails. 
The qualitative part of the research also showed that forest keepers very often complain about 
undisciplined cyclists who ride off the marked tracks of singletrails. In the questionnaire survey, almost 
three quarters of respondents (74%) stated they travelled off the official singletrails lines, which may 
support the claims of forest keepers. The connection of the quantitative and qualitative part thus 
occurs in the topic of conflicts, which resonated strongly, especially in the qualitative part of the 
research. 
Thanks to the interconnection of all levels of the project, it is obvious that the topic of the influence of 
singletrails on the surrounding landscape resonates on many levels, and each group of 
communication partners perceives it differently. The gradual comparison of the results of both 
research teams is to contribute to the description of the situation in real life. This will provide a 
complex and comprehensive outline of the impact of singletrails on the surrounding landscape, and it 
will also show which conditions are needed for a harmonious combination of cycling in the forest 
environment with the need for nature conservation. 
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Souhrn 
V rámci projektu Podmínky pro harmonické skloubení cykloturistiky v lesním prostředí s potřebami 
ochrany přírody a rozvoje regionů (TL02000505), který byl podpořen v programu TL – Program na 
podporu aplikovaného společenskovědního a humanitního výzkumu, experimentálního vývoje a 
inovací ÉTA a jehož spoluřešitelem je firma SocioFactor s.r.o., proběhl v roce 2020 celorepublikový 
kvantitativní výzkum. Kvantitativní část výzkumu byla zaměřena na preference cyklistů, na jejich 
chování na trati, dále pak na ekonomickou stránkou využívání singletrailu či na otázky týkající se vlivu 
singletrailu na změny v okolní přírodě. Sběr dat probíhal pomocí techniky dotazníkového šetření. 
Poměrně zajímavé výsledky přinesla část dotazníku věnovaná vlivu singletrailů na změny v okolní 
přírodě. Cyklisté se podle získaných dat ve většině případů nedomnívají, že singletraily mají dopad na 
změny v okolní přírodě nebo že provoz singletrailů přispívá k rušení okolní zvěře. Pokud mají 
singletraily vliv na změny v okolní přírodě, nejčastěji mají podle respondentů vliv na rušení savců (37 
%). K rušení ptáků a obojživelníků pak podle téměř tří čtvrtin (71 %) dotázaných nedochází, více než 
devět desetin respondentů (91 %) si pak nemyslí, že singletraily mají vliv na ničení krajiny. Necelých 
devět desetin (88 %) oslovených si pak myslím, že singletraily neohrožují okolní flóru.  
Tato část výzkumu se dá provázat s výsledky kvalitativního šetření, které firma SocioFactor 
uskutečnila v rámci tohoto projektu letech 2019-2021 a ve kterém bylo rušení zvěře myslivci označeno 
jako jeden z největších problémů singletrailů. Rušení zvěře vede k celé řadě konfliktů, ať už v rovině 
myslivci – uživatelé singletrailů či myslivci – provozovatelé singletrailů. Díky propojení všech rovin 
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projektu je tak patrné, že téma vlivu singletrailů na okolní krajinu resonuje v mnoha rovinách a každá 
skupina komunikačních partnerů ho vnímá jinak. Postupné srovnávání výsledků výzkumných týmů 
řešitelů projektu poskytne ucelený a komplexní pohled toho, jaký vliv mají singletraily na okolní krajinu 
a jaké podmínky jsou potřebné pro harmonické skloubení cykloturistiky v lesním prostředí s potřebou 
ochrany přírody. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact 
Mgr. Jana Korečková 
E-mail: koreckova@sociofactor.eu 



  344  

OPTIMIZATION OF TORRENT CONTROL DESIGN ELEMENTS IN BUILD-UP AREAS OF 
NATIONAL PARKS 

 
Matúš Jakubis 

Department of Forest Harvesting, Logistics and Amelioration, Faculty of Forestry, Technical University 
in Zvolen, T. G. Masaryka 24, 960 01 Zvolen, Slovak Republic 

 
Abstract 
The article deals with some possibilities of optimization of selected design elements of torrent control 
in built-up areas of national parks. The Slovak Republic has watercourses extending a total lenght of 
61,147 km. Of that lenght, approfimately 24,000 km (39,25 %) have the character of torrents. In the 
SR, all of the torrents are located in the large-scale protected areas (national parks, protected 
landscape areas). This is the main reason why all of amelioration measures in torrents and their 
watersheds need to be addressed, taking into account the ecological impacts on the landscape and 
the environment. From the point of view of accepting the requirements of nature and landscape 
protection, the upper parts of the torrent watersheds in national parks are left in their natural state. It is 
all the more necessary to protect the lower parts of the river basin in the built-up foothill areas from 
flash floods and erosion. The article describes some possibilities of designing torrent control design 
elements in these areas of national parks to increase of flow profile capacity with regard to the above 
requirements and taking into account the optimal integration into the surrounding environment and 
landscape. 
 
Key words: flash floods, torrent erosion, landscape protection, nature protection 
 
Introduction 
The Slovak Republic is in most of territory a mountain landscape and has watercourses extending a 
total lenght of 61,147 km. Of that lenght, approfimately 24,000 km (39,25 %) have the character of 
torrents. Torrents are characterized by sudden and very dangerous flash floods and extreme 
manifestations of erosion. In the Slovak Republic, all of the torrents are located in the large-scale 
protected areas (national parks, protected landscape areas). This is the main reason why all of 
amelioration measures in torrents and their watersheds need to be addressed, taking into account the 
ecological and environmental impacts on the landscape and the environment. From the point of view 
of accepting the requirements of nature and landscape protection, the upper parts of the torrent 
watersheds in protected areas are left in their natural state. It is all the more necessary to protect the 
lower parts of the river basin in the built-up foothill areas from flash floods and erosion. The article 
describes some possibilities of selected design elements designing in these areas of national parks 
with regard to the above requirements, taking into account their optimal integration into the 
surrounding environment. Some possibilities of nature-friendly solutions to increase the flow capacity 
in torrential beds in built-up areas of the town Vysoké Tatry are proposed.  
On 26 experimental natural torrent beds on 26 torrents of the High Tatras in Tatra National Park 
(TANAP) we evaluated the bankfull discharges (Qbf) in relation to the T-yearly maximal discharges 
(JAKUBIS 2020). The analysis has shown that the flow capacity of natural torrent beds is variable and 
ranges from Qbf < T = 1 to Qbf < T = 20. This research shows that  capacity of natural torrent beds in 
relation to higher T- yearly discharges is not sufficient. According to the Slovak Technical Standard 
(STN) 48 2506 Forestry amelioration – Torrent and gully control, the capacity of the torrent beds in 
continuously built-up parts of municipalities must correspond to a discharge of at least Q50  (T = 50). 
The design elements of integrated torrent control are based on the STN 48 2506. The proposals of  
torrent control is carried out according to the following design elements: 

- Measures in torrent watershed 
- Design of scope and method of torrent control 
- Design of torrent route direction  
- Design of torrent longitudinal gradient  
- Design of torrent bed capacity (bankfull discharge) 
- Design of torrent bed shape  
- Design of longitudinal reinforcement of the torrent bed 
- Design of torrent transverse objects 
- Design of riparian stands 

Some (but not all) of the above design elements in the built-up areas of municipalities in national parks 
can be optimized. In terms of the requirement to minimize interference with the surrounding 
environment (built-up protected area) and economic aspects, we mean, for example, increasing the 
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capacity of the torrent bed by building a simple stone wall on both sides of the stream (Fig. 1). When 
using a stone wall, it is also necessary to take into account the raise of the lower structure of the 
existing bridges and benches and also the creation of a barrier-free solution for wheelchair users (rise 
ramp). This issue is addressed in detail by JAKUBISOVÁ ET AL. (2020). 
Another possibility is to change the longitudinal reinforcement of the torrent bed so that a smaller 
roughness of the flow profile is achieved (Fig. 2). A combination of these measures can be used to 
increase the effect. Changes to other design elements would require greater interventions that would 
be inappropriate for the existing historical structure of the landscape and at the same time technically 
and economically demanding. 
 
Material and methods 
For modeling the capacity of reference flow profiles in relation to T – year discharges, we selected 9 
torrents in the build-up areas of the town Vysoké Tatry in the TANAP. The basic characteristics of 
these torrents and their watersheds are listed in Tab. 1 and Tab. 2. Characteristics of reference 
profiles are listed in Tab. 3. T – year maximal discharges in reference profiles are listed in Tab. 4. We 
calculated and compared flow capacity in reference profiles for the following alternatives: 

- natural flow profile, 
- flow profile with double-sided stone wall with a height of H = 0.30 m, 
- flow profile with reduced roughness, which corresponds to smooth stone paving 

 
    Tab. 1: Characteristics of experimental watersheds and torrents – part 1 

No. Torrent  
 

Build-up area Aw 
(km2) 

Af  
(km2) 

f 
(%) 

Hpov 
(m asl) 

Lt 
(km) 

Lv 
(km) 

1 Slavkovský  Tatranské Zruby 5,31 3,58 67,4 1655 1,57 5,50 
2 Malý Štiavnik Nový Smokovec 0,88 0,80 90,9 1273 0,93 3,08 
3 Veľký Jazyk Nový Smokovec 1,19 0,91 76,5 1306 0,98 3,20 
4 Štiavnik Nový Smokovec 1,64 0,91 55,5 1528 1,93 3,58 
5 Päť prameňov Starý Smokovec 0,98 0,87 88,8 1239 1,37 2,75 
6 Pod Hrebienkom Starý Smokovec 2,73 2,27 83,2 1308 1,50 3,30 
7 Studený potok  Tatranská Lesná 18,13  8,34 46,0 1793 8,39 8,65 
8 Hlboký  Tatranská Lomnica 4,88 4,46 91,4 1304 3,42 4,43 
9 Skalnatý  Tatranské Matliare 9,37 6,47 69,1 1506 6,32 6,53 

Explanatory notes to Tab. 1: Aw: watershed area (km2); Af: forested watershed area (km2); f: 
watershed forestation (%);  Hw: mean altidude of the waterhed (m asl);  Lt: length of main stream 
(km); Lv: length of the valley (km).  
 
    Tab. 2: Characteristics of experimental watersheds and torrents – part 2 

No. Torrent Hmin w,t 
(m asl) 

Hmaxw 
(m asl) 

Hmaxt 
(m asl) 

Bw 
(km) 

Ww/Lw 
(-) 

It 
(%) 

      
       qmax 
(m3.s-1.km-2) 

1 Slavkovský  1010 2452 1260 0,97 1:5,67 15,92 2,55 
2 Malý Štiavnik 1005 1970 1129 0,28 1:11,0 13,41 3,61 
3 Veľký Jazyk 998 2040 1124 0,37 1:8,65 12,92 3,74 
4 Štiavnik 997 2273 1315 0,46 1:7,78 16,52 3,94 
5 Päť prameňov 990 1700 1150 0,36    1:7,64 11,64 3,59 
6 Pod Hrebienkom 985 2060 1173 0,83 1:3,98 12,53 2,87 
7 Studený potok  920 2633 2057 2,10 1:4,12 13,55 1,82 
8 Hlboký  860 2230 1440 1,10 1:4,03 16,97 2,24 
9 Skalnatý  890 2634 2500 1,43 1:4,57 25,47 2,06 

Explanatory notes to Tab. 2: 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); Bw: main width of watershed (km); Ww/Lv :watershed main width to length of valley ratio (-); It  : 
main torrent gradient (%); qmax: maximal specific runoff (m3.s-1.km-2). 
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Tab. 3: Characteristics of reference profiles 

Explanatory notes to Tab. 3: 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). 
 
Tab. 4: T – year maximal discharges in reference profiles 

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

Qbf 
(m3.s-1) 

 
TQ bf 

(years) 
Q1 

 
Q2 

 
Q5 

 
Q10 

 
Q20 

 
Q50 

 
Q100 

 
1 Slavkovský  1.4 2,2 3,7 5,1 6,9 10,2 13,6 3.58 T 4 
2 Malý Štiavnik 0,3 0,5 0,9 1,2 1,6 2,4 3,2 0.79 T 4 
3 Veľký Jazyk 0,5 0,7 1,2 1,7 2,3 3,4 4,5 1.21 T 5 
4 Štiavnik 0,7 1,1 1,8 2,4 3,3 4,9 6,5 1.85      T 5 
5 Päť prameňov 0,37 0,58 0,95 1,31 1,79 2,63 3,5 0.83 T 4 
6 Pod Hrebienkom 0,8 1,3 2,1 2,9 4,0 5,9 7,8 1.80 T 4  
7 Studený potok  3,5 5,5 8,9 12,4 16,9 24,8 33,1 15,33 T 16 
8 Hlboký  1,14 1,8 2,94 4,09 5,56 8,18 10,9 2.68 T 5 
9 Skalnatý  2,0 3,2 5,2 7,2 9,8 14,5 19,3 7,12 T 10 

Explanatory notes to Tab. 4: Qbf: bankfull discharge of experimental profile (m3.s-1), TQ bf: T – year   
discharge in relation to bankfull discharge (years). 

 

 
Fig. 1: Stone wall with a height of H = 0.50 m to increase the capacity of the bed: Jelenec torrent in 

Veľká Fatra National Park, Rybô settlement (Photo: M. Jakubis) 
 

No. Torrent Bbf  
(m) 

Hbf  
(m) 

Abf  
(m2) 

S 
(%) 

Rbf 
(m) 

D50 
(m) 

Qbf  
(m3.s-1) 

1 Slavkovský 4,0 0,60 1,7 2,20 0,370 0.099 3,58 
2 Malý Štiavnik 1,9 0,45 0,8 0,85 0.308 0.060 0,79 
3 Veľký Jazyk 1,9 0,40 0,8 2,18 0.348 0.065 1,21 
4 Štiavnik 2,2 0,50 0,8 2,90 0.320 0.070 1,85 
5 Päť prameňov 2,0 0,40 0,7 1,13 0.318 0.072 0,83 
6 Pod Hrebienkom 2,6 0,50 1,0 1,85 0.345 0.078 1,80 
7 Studený 9,8 1,10 7,3 1,53 0.716 0.400 15,33 
8 Hlboký 2,4 0,55 1,3 2,53 0.464 0.069 2,68 
9 Skalnatý 6,2 0,75 3,5 1,92 0.530 0.196 7,12 
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Fig. 2: Increasing the capacity of the flow profile by means of low roughness in the built-up area of the 

foothill town Schwaz, torrent Lahnbach, Tyrol, Austria, Alps (Photo: M. Jakubis) 
 
TANAP is the most visited national park in the Slovak Republic. Hundreds of thousands of domestic 
and foreign visitors visit it every year. In this context, we consider it important and beneficial to inform 
the general public about the necessity and various possibilities of protection against floods and 
erosion in the built-up areas of national parks. It is possible to draw the public's attention to these 
problems by means of gamification in the form of playful educational panels showing various 
possibilities of flood and erosion protection in protected areas. This issue is addressed in detail by 
JAKUBISOVÁ (2019). In this way, visitors will have the opportunity to understand the importance of 
torrent control activities for the integrated landscape protection in the form of measures respectful of 
nature, ecological aspects and the environment.  
         
Results 
The results of modeling of flow profiles capacity are shown in Tab. 5. Model calculations have 
confirmed that the flow capacity can be significantly increased using both methods. For natural flow 
profiles, the capacities of the profiles Qbf (N) range from T= 4 to T = 16 with  average T = 6.33 years 
and with median T = 5 years. For flow profiles with double-sided stone wall with a height of H = 0.30 
m, the capacities of the profiles Qbf (SW) range from T= 18 to T = 49 with  average T = 29.11 years 
and with median T = 26 years. For flow profiles with reduced roughness, which corresponds to smooth 
stone paving, the capacities of the profiles Qbf (LR) range from T= 8 to T = 94 with  average T = 21.88 
years and with median T = 11 years.      
  
Tab. 5: Model capacities of flow profiles 

Explanatory notes to Tab. 5: Qbf (N): bankfull capacity of natural flow profile (m3. s-1); TQbf (N): T – 
yearly discharge in natural flow profile; Qbf (SW): bankfull capacity of  flow profile with stone wall (m3. s-

1); TQbf (SW): T – yearly discharge in flow profile with stone wall; Qbf (LR): bankfull capacity of  flow 
profile with reduced roughness (m3. s-1); TQbf (LR): T – yearly discharge in flow profile with reduced 
roughness. 
 
 
 

No.          Torrent Qbf (N) 
(m3.s-1) 

TQbf (N) 
(years) 

Qbf (SW) 
(m3.s-1) 

TQbf (SW) 
(years) 

Qbf (LR) 
(m3.s-1) 

TQbf (LR) 
(years) 

1 Slavkovský 3.58 T 4 7.37 T 24 5.17 T 11 
2 Malý Štiavnik 0.79 T 4 1.69 T 23 0.99 T 12 
3 Veľký Jazyk 1.21 T 5 2.67 T 30 1.56 T 9 
4 Štiavnik 1.85  T 5 3.99 T 33 2.43 T 11 
5 Päť prameňov 0.83 T 4      1.94 T 26 1.10 T 8 
6 Pod Hrebienkom 1.80 T 4  3.87 T 19 2.46 T 8 
7 Studený 15,33 T 16 24.32 T 49 32.06 T 94 
8 Hlboký 2.68 T 5 5.16 T 18 3.63 T 8 
9 Skalnatý 7,12 T 10 12.90 T 40 12.28 T 36  
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Conclusion 
The consequences of flash flood are usually harmful, in many cases devastating or even catastrophic. 
Rapid flash floods can often cause diverse damage and even loss of human life. Directive 2007/60/EC 
of the European Parliament and of the Council of 23 October 2007 on the assessment and 
management of flood risks states that floods are a natural phenomenon that cannot be prevented. 
Some human activities (e. g. the expansion of settlement etc.) as well as climate change contribute to 
increased likelihood of floods and their adverse effects. The Directive also states that reducing the risk 
of adverse effects of floods on human health, life, the environment, cultural heritage, economic activity 
and infrastructure is feasible and desirable. We are convinced that in small watersheds the risk of 
occurrence and harmfulness of these floods can be significantly reduced through optimal management 
of integrated and systemic flood protection.  
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Souhrn 
Článek se zabývá optimalizací vybraných návrhových prvků hrazení bystřin v zastavěných územích 
Tatranského národního parku za účelem zvýšení kapacity průtokových profilů v rámci ochrany před 
přívalovými povodněmi. Na příkladu 9 bystřin byly provedeny modelové výpočty kapacity průtokových 
profilů ve vztahu k N - ročním průtokům pro 3 rozdílné návrhy průtokových profilů. V přirozených 
průtokových profilech jejich kapacity Qbf (N) odpovídají hodnotám v rozpětí od N = 4 do N = 16 s 
průměrem N = 6,33  a mediánem N = 5. V průtokových profilech, jejichž kapacita byla zvýšena 
oboustrannou kamennou zídkou s výškou H = 0,30 m kapacity profilů Qbf (SW) odpovídají hodnotám 
od T = 18 do T = 49 s průměrem T = 29,11 a mediánem T = 26. V průtokových profilech se sníženou 
drsností, která odpovídala hladké kamenné dlažbě, se kapacity profilů Qbf (LR) pohybují od T = 8 do T 
= 94 s průměrem T = 21,88 a mediánem T = 11. Podrobné výsledky srovnání kapacity průtokových 
profilů ve vztahu k N – ročním průtokům obsahuje Tab. 5. 
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Abstract 
Old trees are a unique natural element of the urban landscape. Among the fruit tree species, the 
common pear is one of the most viable in urban conditions, but rarely found as monuments of nature. 
The condition of fruit trees depends on their age and species characteristics. The spatial context, 
including their location and features in their surroundings, also play an important role for their 
development and maintenance. The research conducted in 2019 focused on two monumental pear 
trees (Pyrus communis L.) growing in the Mokotów district in Warsaw, Poland – one located next to a 
busy road, and the other in a small green square. The main aim was to assess the condition of the 
trees based on their damage and in relation to the spatial factors which may negatively affect their 
growth and health, such as their proximity to the street, limited space for roots and crown, and type of 
surface. The main damages identified on both specimens included trunk defects and branch withering. 
Despite the differences of their age, spatial threats and injuries, the health condition of both trees was 
assessed as average. However, they require monitoring and care treatments to preserve their unique 
values as monuments of nature in the urban landscape of Warsaw. 
 
Key words: fruit tree, monument of nature, protection, urban greenery, Warsaw 
 
Introduction 
Fruit trees are one of the traditional elements of the Polish rural landscape due to their utilitarian role. 
Many apple, pear, cherry and plum trees which bear fruits are growing in orchards or private gardens 
(Jankowski 1921), while more wild specimens form beautiful roadside alleys (Jankowski 1883; 
Kaczyński 1883), and are often found as solitary specimens in balks or fields (Jankowski 1928; Baster 
2012). They bring many environmental benefits as small habitats (Sobieralska and Pająkowski 2009), 
while their decorative value makes them perceived as land marks. Fruit trees are also found in the 
urban landscape – in private and allotment gardens. Regardless of where they grow, many of them 
play a utilitarian role as various forms of the so called edible landscape, being a part of the 
increasingly popular concepts of a productive urban landscape (urban agriculture) (Ling et al. 2018). 
Many varieties and forms of ornamental fruit trees are planted in public parks (Lisandru et al. 2016; 
Kimic 2019a). Old and majestic specimens, which have survived in urban conditions, deserve to be 
protected as monuments of nature. 
Monumental trees are one of the most unique natural elements of the urban landscape of the city of 
Warsaw. According to the Polish Nature Conservation Act (2004), stately sized trees of particular 
natural, scientific, cultural, historical or landscape value (Grzywacz 2011; Kasprzak 2011; Kimic 
2019b), as well as having the minimum trunk circumferences at a height of 130 cm specified for 
individual species in Regulation of the Minister of the Environment (2017), may be considered 
monuments of nature and protected (Rozporządzenie Ministra Środowiska z dnia 4 grudnia 2017 r. w 
sprawie kryteriów... 2017; Ustawa z dnia 16 kwietnia 2004 r. o ochronie przyrody... 2004). Mature fruit 
trees are rarely found in Warsaw’s public spaces, and at the same time only a few of them are 
monuments of nature. Among these species, the common pear (also called European pear) (Pyrus 
communis L.) has the highest vitality in urban conditions but only 4 specimens are protected regarding 
their age and unique features: 2 of them grow in public spaces in the central city, while 2 others in 
private gardens in outer districts. Common pears are native and long-lived tree species characterized 
by slow growth in later age and achieving a significant trunk circumference. They prefer sunny places, 
can survive droughts and strong winds, and have low soil requirements. These features make them 
quite resistant to worsening urban conditions, including increasing negative climate changes. Due to 
the species variability as well as picturesque shapes, intensive blooming in spring (white) and 
discoloration of leaves in autumn (red and brown-yellow), common pear trees arouse admiration in 
people (Szymanowski 1955; Seneta and Dolatowski 2012). 
Today, when the threat to natural resources increases, monumental trees require special protection 
due to their unique values. The condition of all urban plants, including fruit trees, is influenced by many 
factors – their lifespan depends not only on their species characteristics, but also on the growing 
conditions (Czaja et al. 2020). The spatial context, including the location and its features, play an 
important role for tree development and maintenance. 



  350  

Material and methods 
The research conducted in April 2019 (early spring) was based on an observation method and 
focused on two monumental common pear trees (Pyrus communis L.) growing in the Mokotów districts 
in Warsaw (Poland): 
- tree located next to the busy road (specimen no. 1) (Fig. 1), 
- tree located in a small green square (specimen no. 2) (Fig. 2). 
The main aim of the research was to assess the condition of the above mentioned trees. Basic 
dendrometric measurements including the circumference of the trunk at a height of 130 cm, the 
diameter of the crown and the height of each tree were made. The tree shape and its main features 
were taken into account in the context of their potential deformation, e.g. the crown position and 
regularity, the trunk’s lean in the context of lowering the tree’s stability and making it susceptible to 
falling, foliage density and intensity of blooming. Recognized damages weakening the tree were 
assigned to its roots, trunk and crown. The research based on the observation method focused on the 
recognition of the spatial situation in which both trees grow in order to identify potential threats to their 
growth and maintenance. Factors such as proximity to the street, type of surface (paved or natural) or 
limited space for roots and crown development, which may negatively affect trees' condition, were 
analyzed. 
 
Results 
The main characteristics of common pear trees include: data of their shapes and dendrometric 
measurements (Table 1) as well as their location features and identified damage (Table 2). 
Both trees are quite low and have reached a similar height (11 and 12 meters), which is in line with the 
characteristics of the species. Their shapes, however, are different. The silhouette of the tree growing 
next to a busy road (specimen no. 1) is oval but more irregular and narrow with a higher-set crown, 
while the tree growing in the green square (specimen no. 2) is round and has a lower-set and 
spreading crown. Both plants are tending to lean, more in the case of the tree growing next to the 
road. The trees are also characterized by significant dendrometric parameters for the common pear 
tree in an urban landscape. However, the difference is in favor of the tree growing in the green square 
(specimen no. 2), the trunk circumference of which measured at a height of 130 cm is bigger at 86 cm. 
The measurements also prove that the tree growing next to the road (specimen no. 1) is much 
younger, especially taking into account the slower growth of common pear trees with age. The crown 
diameter of both plants is also different. Specimen no. 1 grows in much more difficult urban conditions 
and has a more narrow crown, which is 3 metres smaller than that of specimen no. 2 growing in the 
unlimited space of a green square (see Table 1). 
 
Tab. 1: Tree shape and main dendrological parameters 

Tree 1. Pyrus communis L. 2. Pyrus communis L  

Shape 

Shape - oval - round 

Trunk - straight 
- leaning to the south-west (<10°) 

- forked at a height of 180 cm 
- with tendencies to slightly lean to the east 
(<5°) 

Crown 

- high-set 
- irregular with deformations, more 
developed to the south-west 

- flattened and thinning in the top part 
- foliage: dense 
- blooming intensity: medium 

- low-set 
- regular, oval and spread with some 
deformation on the south side 

- with tendencies of thinning in the upper 
part 

- foliage: dense 
- blooming intensity: high 

Parameters 

Trunk circumference at 
130 cm 157 cm 243 cm 

Crown diameter 8 m 11 m 

Height 11 m 12 m 
 
Monument pear trees grow in different locations, which has a significant impact on their health 
condition. Specimen no. 1 growing in the city center next to the busy road is more exposed to air, soil 
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and water pollution. The very small area with access to the soil and surrounded by hard and 
impermeable structures (concrete pavement) is also trampled on by pedestrians. All these factors 
decrease the root growth, limit access to oxygen, nutrients and water in the soil, and consequently 
slow down the development of the tree. Intensive pedestrian traffic may also cause mechanical 
damage to the roots and trunk. Specimen no. 2 growing in the green square in a residential area is 
less exposed to air, soil and water pollution, and has much more space for growth, including unlimited 
access to a permeable surface (grass), and also access for nutrients and water. However, trash and 
debris were observed in the square and the tree is exposed to threats caused by interactions with 
people and their pets – there is a risk of dogs entering and droppings (see Table 2). 
More damage caused by an advanced age was identified on the monumental pear tree growing in the 
green square (specimen no. 2). The dominated damage includes some deadwood and holes at the 
trunk’s base as well as long vertical trunk cracks from the ground level to the fork at a height of 1.8 
meters, which weaken the tree’s static and could cause the trunk to split in following years. Some 
damage may have resulted from vandalism, e.g. concrete debris stuck in the trunk’s base were 
observed. Single broken branches, healed wounds made after single cuts, and dieback (between 15 
and 20%) at the endings of some smaller branches were identified in the tree’s crown. Despite these, 
the health condition of the tree was assessed as average, and its vitality is manifested by its dense 
foliage and intensive blooming. 
No damage to the roots and the trunk’s base was observed on the tree growing next to the busy road 
(specimen no. 1), only root suckers. However, many symptoms of reduced growth were identified, 
including a dieback of the top of the tree’s trunk as well as its branches, which covered between 30 to 
35% of the tree’s crown, mainly in its upper and outer parts. The health condition of the tree was 
assessed as average and its vitality was lower than of specimen no. 2, with a tendency to weaken in 
the following years. No drastic pruning of the trees was identified, and most of the wounds of the 
single cuts were secured or healed (see Table 2). 
 
Tab 2: Location characteristics and damage 
Tree 1. Pyrus communis L. 2. Pyrus communis L  

Location 

Address Puławska Street 8A Bałuckiego Street / Racławicka Street 

Location - next to busy road in central city - at green square in residential area 

Spatial 
situation 

- next to asphalt car lanes and area of bus stop, in 
the middle of the sidewalk 

- very limited space for root growth and access to 
the soil 

- impermeable surface (concrete) 
- limited access to rainwater 
- collisions with technical infrastructure (concrete 
curbs) 

- place accessible to pedestrians - threat of 
pedestrians' trampling the soil 

- long distance to the local road and small 
parking lot 

- unlimited space for root growth and access to 
the soil 

- permeable surface (grass) 
- considerable access to rainwater 
- no collisions with any element of technical 
infrastructure 

- place inaccessible to pedestrians, separated 
by very low fence, but accessible to dogs 

- some debris and trash on the lawn 
Risk of 
pollution 

- high risk of air, soil and water pollution 
- high risk of salinity during winter 

- medium risk of air, soil and water pollution 
- threat of dogs entering and droppings 

Damage 

Roots 
- not identified; expected slow root growth due to 
limited space 

- root suckers 

- not identified 

Trunk 

- dieback in top part of trunk - large holes and deadwood at the trunk’s base 
- long cracks from the trunk base to the fork at 
a height of 1.8 m 

- bark cavities 

Crown 

- many symptoms of dieback of branches, more 
intensive at the top part of the crown (30-35%) 

- single broken branches 
- reduced branch growth 

- dieback at endings of some small branches 
(15-20%) 

- single broken branches 
- several cut branches in the upper part of the 
crown, healed wounds 
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Fig. 1: Monumental common pear tree (Pyrus communis L.) growing next to busy road (Puławska 

Street), Warsaw (photo: K. Kimic, April 2019) 
 

 
Fig. 2: Monumental common pear tree (Pyrus communis L.) growing in the green square (corner of 

Bałuckiego Street and Racławicka Street), Warsaw (photo: K. Kimic, April 2019) 
 
Conclusions 
Mature and vital trees can survive in difficult urban conditions and withstand some damage. However, 
the accumulation of both spatial factors and increasing pollution may intensify their negative effects on 
plants, which is confirmed by the research results on the two monumental common pear trees in 
Warsaw. Despite the age difference, their health condition decrease, and their stage of development 
may be assessed as quite similar – their crowns are getting thinned, with increasing dieback at the top 
of the trunk and endings of branches are wither. The symptoms of ageing were especially observed on 
the tree growing next to the busy road. At the same time, different factors are crucial for the vitality and 
state of both specimens – age decreases the health condition of the tree growing in the green square, 
while worse urban conditions and spatial threats decrease the health condition of the tree growing 
next to the busy road. 
Both old common pear trees (Pyrus communis L.), as the only two representatives of fruit trees 
preserved as monuments of nature in Warsaw’s public spaces, are qualified as very valuable due to 
their ornamental and landscape values. All the observed warning signs of damage should be an 
argument for initiating in-depth inspection of the trees. They require monitoring and care treatments to 
eliminate all potential threats caused by nature, worsening urban conditions or human interactions, 
and to limit their negative effects on the trees. 
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Souhrn 
Staré stromy jsou jedinečným přírodním prvkem městské krajiny. Mezi druhy ovocných stromů je 
hruška obecná jednou z nejživotaschopnějších v městských podmínkách, ale zřídka se vyskytuje jako 
přírodní památka. Stav ovocných stromů závisí na jejich stáří a druhových vlastnostech. Pro jejich 
rozvoj a údržbu hraje důležitou roli také prostorový kontext, včetně jejich umístění a vlastností v jejich 
okolí. Výzkum provedený v roce 2019 se zaměřil na dva monumentální hrušky (Pyrus communis L.) 
rostoucí v okrese Mokotów ve Varšavě v Polsku - jeden se nachází vedle rušné silnice a druhý na 
malém zeleném náměstí. Hlavním cílem bylo posoudit stav stromů na základě jejich poškození a ve 
vztahu k prostorovým faktorům, které mohou negativně ovlivnit jejich růst a zdraví, jako je jejich 
blízkost k ulici, omezený prostor pro kořeny a korunu a typ povrchu . Mezi hlavní poškození zjištěná u 
obou vzorků patřily vady kmene a uschnutí větve. Přes rozdíly v jejich věku, prostorových hrozbách a 
úrazech byl zdravotní stav obou stromů hodnocen jako průměrný. Vyžadují však monitorování a péči, 
aby si v městské krajině ve Varšavě uchovali své jedinečné hodnoty jako památky přírody. 
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Abstract 
Personal security is one of the key aspects affecting the perception of urban greenery, and determines 
its attractiveness for city dwellers. The online survey conducted in 2020 in Poland aimed to check how 
important for park users are four factors related to natural elements in urban greenery: plants with 
leaves, plants without leaves, the presence of hard-to-reach places, the general condition of greenery. 
The opinion of 394 respondents (M=137 (34.85%), F=257 (65.15%)) was examined using a 5-point 
Likert scale. The results show that the impact of all factors on perceived security was assessed by 
park users at an average level. Plants with leaves (average = 3.33) were assessed as a more 
important factor than greenery in the winter season (average = 3.00). The maintenance of greenery 
was assessed by park users as a factor with a slightly higher impact on the perception of security 
(average of 3.59), and hard-to-reach places were rated as the factor with the highest impact on the 
sense of security (average 3.76). All the indicated factors were recognized as important, but not 
crucial for the perception of security by park users – none of them was rated below 3.0 or above 4.0. 
All of them were more important for women and senior respondents (over 60 years old) than for men 
and younger park users. 
 
Key words: security, public park, urban greenery, fear factors, Poland 
 
Introduction 
Urban greenery plays an important role in increasing the quality of urban life due to the positive impact 
of contact with nature on human health and well-being (Kuo 2015). Urban parks, due to their large 
area and accessibility for all, are the most popular and frequently visited public spaces by users. They 
provide the place for recreation for city dwellers, regardless of their gender or age. Against all the 
positive aspects, some negative factors may have an impact on the perception of urban greenery, e.g. 
fears and threats. In this context, the high level of a personal sense of security may be considered as 
a key one determining the quality and attractiveness of urban parks (Birenboim 2018). 
The interest in the perception of the security of individuals in the public space is related to the 
development of the personal security category (McCormack 2011). The term ‘human security’ which 
entered public discourse through the United Nations Development Programme (1994) is defined as 
people’s ‘safety from chronic threats and protection from hurtful disorders in the patterns of daily life’. 
Perceived security (perceived safety) is the result of a subjective assessment of the safety condition 
by an individual. The differences in its perception concern various age groups, and are observed 
especially between older people (Burgess 1996; Madge 1997) as well as men and women (Murray et 
al. 2000; George 2003; Diprose 2007; Kfir 2012) in public spaces, including city parks (Jansson et al. 
2013). A low level of the security perception may cause a negative impact on park users – increasing 
fear, reducing physical activities, and even limiting the use of urban greenery (Kuo et al. 1998). 
In the case of the perception of security by male and female park users, women report higher fear 
levels than men, so they have a generally lower sense of security in different types of public spaces, 
including urban parks (Sutton and Farrall 2005; Barbosa et al. 2007). Some differences in the 
perception of security are also observed in those park users who are seniors (Madge 1997; Pain 
2001). Urban greenery meets many needs of the elderly, such as leisure and recreation (Wen et al. 
2018; Błaszczyk et al. 2019), increasing their physical and mental health (Gikwad and Shinde 2019). 
Vegetation is one of the most appreciated and important elements for this age group. Older people 
also perceive threats concerning their safety related to the maintenance of urban parks (Onose et al. 
2020). 
The variety of physical elements building the characteristics of urban greenery is closely associated 
with the perceived security (Mahrous et al. 2018). Urban areas covered by vegetation play the key role 
in the safety perception of park users. Factors such as variability of plants at certain times of the day 
or the season (including foliage changes) or plant arrangement also should be taken into account 
(Hami et al. 2014). The density of vegetation, including the presence of hard-to-reach places heavily 
overgrown by plants, may affect especially women’s perceived security (Lis et al. 2019). At the same 
time, the quality of urban greenery is another important factor. A low level of maintenance suggests 
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that parks are out of any control, which may reduce the users’ perception of security (Kuo et al. 1998; 
Wolfe and Mennis 2012). 
 
Material and methods 
The main objective of the research was to investigate how factors such as gender and age 
differentiate the perception of safety in urban parks. The research was conducted in the period from 
March to August in 2020 on a group of 394 randomly selected adult park users in Poland as an online 
survey. The sample differed in terms of sex (F=257/65,17%, M=137/34,85%) and age 
(<60=325/82,5%, >60=69/17,5%). The research focused on four factors related to natural elements of 
urban greenery: (A) greenery with leaves (full vegetation in summer season), (B) greenery without 
leaves (vegetation in winter season), (C) the presence of hard-to-reach places (heavily overgrown by 
plants), (D) the general condition of greenery (a quality of maintenance). 
The questionnaire asked the survey participants to rate each of the above-mentioned factors in terms 
of perceived security on the 5-point Likert scale, where 1 meant that the factor has very little impact 
and 5 – very high. PS Imago Pro 6.0 was used to analyze the collected data. The reliability of the 
ratings of the factors was tested with a Cronbach Reliability Test and yielded a relatively high 
Cronbach’s Alpha = 0.816. 
 
Results 
The impact of all factors on the perception of security was assessed by park users at an average level 
– none of them was rated below 3.0 or above 4.0 (see Table 1). Among the factors related to foliage, 
plants with leaves (average = 3.33) were more important for the sense of safety than plants without 
leaves (average = 3.00). The maintenance of greenery was assessed as a factor of slightly higher 
impact on the sense of security (average of 3.59), as well as the presence of hard-to-reach places 
(heavily overgrown by plants) was rated as the factor with the highest impact on the sense of security 
(average 3.76). The results obtained of the examined factors indicate that all of them are recognized 
as important, but not crucial for the sense of security by park users. 
 
Tab. 1: Factors related to natural elements and perception of security 

 
rating 
scale 

 
factor 

1 2 3 4 5 mean perceived 
security ratings standard 

deviation 
N N N N N 

% % % % % 

A greenery with leaves 
55 59 88 85 107 

3,33 1,381 14,0 15,0 22,3 21,6 27,2 

B greenery without leaves 
67 73 106 89 59 

3,00 1,302 17,0 18,5 26,9 22,6 15,0 

C presence of hard-to-reach 
places 

36 43 72 73 170 3,76 1,348 9,1 10,9 18,3 18,5 43,1 

D general condition of greenery 
35 50 90 87 132 

3,59 1,305 
8,9 12,7 22,8 22,1 33,5 

 
A T-student test was used to show the significance of differences in responses between men and 
women (p<0.05). In the analysed group there is no statistically significant difference in the general 
perception of individual’s own safety in public parks in the general dimension (p=0.915, mean 
perceived security ratings for male respondents: 4.04, for female – 4.08). However, regarding four 
factors, in all of them differences in responses between men and women were statistically significant 
(see Table 2). 
 
Tab. 2: Mean perceived security ratings by park users’ gender 

factor mean perceived security ratings t-value significance M F 
A greenery with leaves 3.01 3.50 -3.284 Significant p<0.01 
B greenery without leaves 2.39 3.14 -2.852 Significant p<0.01 
C presence of hard-to-reach places 3.52 3.45 -3.217 Significant p<0.01 
D general condition of greenery 3.24 3.77 -3.493 Significant p<0.001 
 
As in the case of gender, a T-student test was used to show the significance of differences in 
responses between respondents under and over 60 years old (p<0.05). It showed a statistically 
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significant difference in the general perception of personal safety in public parks among these groups 
(p<0.01, mean perceived security ratings for under 60 - 4.01, 60 plus - 4.33). All analysed factors 
referring to the condition of greenery showed a statistically significant difference (see Table 3). 
 
Tab. 3: Mean perceived security ratings by park users’ age 

factor mean perceived security ratings t-value significance under 60 60 plus 
A greenery with leaves 3.17 4.06 -5.148 Significant p<0.001 
B greenery without leaves 2.86 3.75 -4.994 Significant p<0.001 
C presence of hard-to-reach places 3.66 4.19 -3.215 Significant p<0.01 
D general condition of greenery 3.45 4.23 -4.957 Significant p<0.001 
 
The results show that both women (compared to men) and older respondents (compared to those 
under 60) assessed higher the importance of factors related to the appearance and maintenance of 
greenery in urban parks in shaping their personal sense of security (the difference was up to 1 point). 
 
Conclusions 
1. Factors related to the appearance and maintenance of greenery in urban parks are 

recognized as important (but not crucial) in shaping the sense of security of park users. Therefore, 
they should be taken into account in the planning process of urban greenery in the context of its 
safety. This is in line with Broken Windows Theory (Wilson and Kelling 1982, Kelling and Coles 
1996), which indicates that neglected parts of cities (where the eponymous broken windows can 
be found) are over time abandoned by the middle class inhabitants and become places exposed 
to the development of misdemeanors and offenses, and then turned into areas of organized crime. 

2. Both gender and age factors differentiate the perception of the appearance and maintenance 
of urban greenery in the context of its safety. At the same time, the above-mentioned factors 
related to the natural elements of urban parks are much more important for women and the elderly 
than for men and younger people. Programs supporting the safety of both groups should therefore 
take into account activities such as improving the condition of urban greenery (its maintenance). 
Shaping vegetation in the way of increasing the sense of personal security of public parks' users 
should be consciously used in the planning, design and management processes of urban 
greenery. It also applies to the creation of age-friendly public spaces in cities. 
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Souhrn 
Osobní bezpečnost je jedním z klíčových aspektů ovlivňujících vnímání městské zeleně a určuje její 
atraktivitu pro obyvatele města. Online průzkum provedený v roce 2020 v Polsku si kladl za cíl ověřit, 
jaké důležité jsou pro uživatele parku čtyři faktory související s přírodními prvky městské zeleně: 
rostliny s listy, rostliny bez listí, přítomnost těžko přístupných míst, obecný stav zeleně . Názor 394 
respondentů (M = 137 (34,85%), F = 257 (65,15%)) byl zkoumán pomocí 5bodové Likertovy stupnice. 
Výsledky ukazují, že dopad všech faktorů na vnímanou bezpečnost hodnotili uživatelé parků na 
průměrné úrovni. Rostliny s listy (průměr = 3,33) byly v zimním období hodnoceny jako důležitější 
faktor než zeleň (průměr = 3,00). Údržbu zeleně hodnotili uživatelé parku jako faktor s mírně vyšším 
dopadem na vnímání bezpečnosti (průměr 3,59) a těžko dostupná místa byla hodnocena jako faktor s 
největším dopadem na pocit bezpečí ( průměr 3,76). Všechny uvedené faktory byly uznány jako 
důležité, ale ne zásadní pro vnímání bezpečnosti uživateli parku - žádný z nich nebyl hodnocen pod 
3,0 nebo nad 4,0. Všechny byly důležitější pro ženy a starší respondenty (starší 60 let) než pro muže 
a mladší uživatele parků. 
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Abstract 
Protected area Moravian Karst belongs among the most valuable natural areas not only in the state 
but also in European scale. Beauties of its caves, forests and nature are yearly admired by many 
tourists. The Punkva river constitutes a spine of the Moravian Karst. It modelled magnificent valleys, 
underground corridors and halls decorated with stalactites. Commonly it is expected that environment 
of protected areas is clean and trouble free because of strict measures. Recent studies revealed some 
potentially risk pollutants in the Punkva´s water, impairing its quality. Sources of pollution are situated 
over the protected area boundaries and they are connected with anthropogenic activities and 
landscape exploitation. The article is aimed at occurrence of pesticide matters that are considered as 
toxicologically relevant and have stricter limits (e.g. triazine and azole pesticides). These pollutants 
can have fatal effects on endemic organisms, but also on human health, as there are sources of 
drinking water. 
 
Key words: Moravian Karst, pesticides, surface water, contamination 
 
Introduction 
Moravian Karst (MK) is the largest and the most important karst area in the Czech Republic with an 
area of over 92 km2. Numerous caverns make the MK highly attractive destination for tourists. The 
landscape character is formed by plateaus with many sinkholes and dissected by deep canyon 
grooves. Karst represents an extremely fragile ecosystem that is highly sensitive to and easily 
impacted by human activities. The major source of pollution of karst ground waters is the leakage of 
contaminated water (Zajíček et al., 2018). This includes flow of agrochemicals, such as pesticides, 
from the application sites to local streams, rivers, and ground water. Since the protected landscape 
areas are in general considered free of contamination with agrochemicals, not much attention has 
been paid in the past to pollutant monitoring in these localities. In the MK, Kotyzová and Halešová 
(2018) confirmed problems with water contamination by pesticides and other xenobiotics. 
Concentration levels were generally not so high to cause any acute toxicity to aquatic animals, but the 
accumulation, increasing range of compounds and existence of both, known and unknown metabolites 
of parent compounds, can cause a very harmful effects throughout the whole karst system. 
The aim of this presented study was to critically assess the extent of contamination of the river Punkva 
located in the Moravian Karst with the triazine and azole pesticides. River Punkva arises from two 
influxes: Sloup´s river and White water river (Fig. 1) and they catchment is monitored area.  
 
Materials and Methods 
For the study purposes, samples of soil, surface water and drip waters (in caves) were collected 
monthly since the year of 2018 and analysed for the presence of great deal of pesticide matters. The 
main attention is devoted to triazine and azole pesticides, their metabolites and fate within the karst 
soil-to-water system. 
Samples of soil were hand-collected at several areas that are spread above the Moravian Karst. As 
the river Punkva arise as a confluence of two rivers, all three streams were sampled and consequently 
analysed. Altogether, soil samples were tested for the occurrence of more than 200 pesticides, water 
samples were tested for almost 400 different pesticides and their metabolites. 
Pesticides were analysed by rapid, sensitive and accredited LC-MS methods in the laboratories of 
ALS Czech Republic in Prague. Applied analytical strategies are accredited according to ČSN EN 
ISO/IEC 17025 (2018).  
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Fig. 1: The map of Moravian Karst and sampled areas 

 
 
Results and Discussion 
Out of 300 pesticides were involved in actual testing, out of which triazine herbicides, azole pesticides 
and predominantly polar metabolites of both of these groups were detected in majority of tested soil 
and water samples.  
From triazines, mainly terbuthylazine with its metabolites and atrazine metabolites, were detected in 
the majority of tested samples (Fig. 2). Worth to notice that neither active compound atrazine nor 
terbuthylazine were detected in any of tested soil samples. Not surprising, but still worrying, is the 
occurrence of forbidden parent atrazine (Hvězdová et al., 2018) in river and drip water samples. This 
finding was explained as an accompanying and undesirable adulterant of terbuthylazine products with 
which atrazine can be transferred into the environment. Contamination of both tested streams, the 
Sloup´s river and the White water river, with triazine pesticides is at the similar range up to 0.1 µg/l. 
The main contaminants of surface water of both influxes are represented by terbuthylazine 
metabolites, contrary to drip water samples, where also metabolites of atrazine were detected at the 
similar levels. At the first sight it is clear that Punkva river surface as well as drip water samples are 
predominantly contaminated by atrazine as well as terbuthylazine metabolites (agreeable with 
Kotyzová, Halešová, 2018). It should be pointed out that levels of compounds are similar throughout 
the year (total sum of compounds did not exceeded the levels of 0.1 µg/l) and a significant variation 
was not observed between respective months and years (2019-2020).  
As the problem with triazine pesticides seems to be rather in retreat, new and yet similar topic has 
emerged within last 3 years. Next to triazine pesticides also azole fungicides are extensively applied 
for plant treatment. Azole pesticides (tebuconazole, propiconazole, cyproconazole and other) are 
biodegradable by plants as well as soil microorganisms and predominantly in soil matrix yielding in 
1.2.4-triazole metabolite (124-TRZ). 124-TRZ is a toxicologically relevant metabolite of azole 
pesticides, which means that its occurrence in environment should be monitored and levels in drinking 
water should not exceed the level of 0.1 µg/l. Contrary to parent pesticides, 124-TRZ is rather stable in 
environment, thus it can be very easily detected in water samples, soil, or agricultural products. 
Although 124-TRZ is classified as a relevant metabolite, it is quite surprising that it is not controlled 
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routinely and there is not so many evidence and information about this compound at all (Halešová et 
al., 2021).  
Results of azole pesticides analyse are summarized in Fig. 3. It is obvious that samples of soil, 
collected above the Moravian Karst, were positive for the tebuconazole, propiconazole and 
epoxyconazole, while the relevant samples of surface and drip waters were, with some exceptions, 
negative for this compounds. These results confirm the fact that azole pesticides are quite soon 
degraded by soil microorganisms and do not permeate further to the water and environmental system 
(Chen et al., 2013). Unfortunately, with the beginning of 124-TRZ testing it was clear, that although 
water samples seem to be free of azole pesticides, their main and relevant metabolite can be detected 
very easily in any kind of waters (Fig. 3) at quite a high concentrations. Considering all types of water, 
not rarely the 124-TRZ is detected above the recommended limit 0.1 µg/l in drinking waters. It should 
be noticed, that all of tested samples of our study tested since the 2020 were positive for this relevant 
metabolite. Continuous and systematic monitoring of this compound should be globally organized to 
prevent an unwanted accumulation in environment and consequently problems with elimination.  
 

 
Fig. 2: An overview of triazine pesticides detected in the soil and water samples of the Punkva river 

 
Fig. 3: An overview of azole pesticides detected in the soil and water samples of the Punkva river 
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Conclusions 
According to obtained results discussed above it can be concluded that triazine and azole pesticides 
and predominantly their polar metabolites represent the common and abundant contaminants of 
Moravia Karst water system. Both groups have their specifics. While dosage of applied triazine 
pesticides is fortunately rather decreasing, their metabolites are still present in water samples on some 
extent. The continuous decontamination and complete removal of their residues from the environment 
should remain to be a priority. On the other hand another unexplored and unknown compounds and 
metabolites still emerge. In our case, the 124-TRZ is new, emerging and interesting relevant 
metabolite that was proved to be presented in all tested samples of surface and drip waters, although 
parent azole pesticides were missing. Since no much evidence is known about this compound, global 
and state monitoring should be supported.  
The evaluation of monitoring results of the studies performed in 2019 and 2020 had led to modification 
of zoning in the MK protected area and change of agricultural activities near the sinkholes and areas 
above the caves (kotyzová, Halešová, 2021). These changes significantly improved the quality of 
seepage water that reaches the caverns and this grassing will certainly have a further positive impact 
on the site. 
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Souhrn 
Cílem této studie bylo kriticky posoudit kontaminaci řeky Punkvy různými druhy pesticidů z hlediska 
dlouhodobé zátěže životního prostředí. V povodí řeky byly od roku 2018 měsíčně odebírány vzorky 
půdy, povrchových vod a skapových vod (v jeskyních) a analyzovány na přítomnost velkého množství 
pesticidů. Rezidua nalezených pesticidů obecně nejsou tak vysoká, aby způsobila akutní toxicitu pro 
vodní živočichy, ale jejich postupná akumulace, jak původních účinných látek, tak známých i 
neznámých metabolitů, může mít synergické a v konečném důsledku velmi škodlivé ekotoxikologické 
účinky v celém krasovém systému. 
U většiny vzorků půdy a vody byly pozitivně detekovány triazinové herbicidy, azolové pesticidy a 
převážně polární metabolity obou těchto skupin. Ačkoli se zdá, že vzorky vod neobsahují původní 
účinné látky azolových pesticidů, jejich hlavní a toxikologicky relevantní metabolit 1.2.4-triazol lze 
detekovat v jakémkoli druhu vody při poměrně vysokých koncentracích, nad doporučeným limitem 0,1 
µg/l pro pitnou nebo podzemní vodu. Povrchová voda řeky Punkvy i vzorky skapové vody jsou 
kontaminovány také rozkladnými produkty atrazinu a terbuthylazinu ze skupiny triazinových pesticidů. 
Degradace polárních metabolitů původních účinných látek je v podzemí zpomalena a tím dochází 
k riziku vyšší akumulace. Měla by být zavedena komplexní ochranná opatření, aby se snížilo ohrožení 
ekosystému Moravského krasu a zachoval se ve své kvalitě pro další generace. 
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Abstract 
Farm buildings play a central role on the sustainability of the rural environment. Conceived to host 
biological productions, the farm building constitutes indeed an unparalleled example in the wide 
epistemological constructions sector. Due to specific human interactions with the indoor and outdoor 
built environment, it raises architectural and technical issues different from other buildings. The role 
that these buildings have historically played is strictly connected indeed with the surrounding context, 
due to the need of the farmer to live in close contact with agricultural land and animal husbandry. 
Human activities have then strongly influenced the rural environment and the visual perception of its 
landscape. The increasing sensitivity about the concept of sustainable development of the built 
environment is currently stimulating the valorisation of farm buildings. In the present article, an 
analysis of some specific typologies of vernacular farm buildings more representative of the Basilicata 
region (Italy), has been performed through photogrammetric analysis. The final results showed that a 
simple close-range photogrammetry survey - tailored to the needs of the agro-industrial buildings 
sector, which does not require expensive or sophisticated equipment - enables to catalogue this 
important built heritage, paving the way to its recovery for public recreation and landscape protection. 
 
Key words: Rural development; Built heritage; Close-range photogrammetry; Environmental 
sustainability; Landscape protection  
 
Introduction 
The architectural features of farm buildings are strictly connected with local traditions, always 
governed by the need to reduce construction and maintenance costs as minimum as possible [Cillis et 
al., 2020; Picuno P., 2016]. All over the World, a widespread heritage of vernacular farm buildings, 
synthesizing in their architectural expression the culture, traditions and ways of life of several 
generations of rural population, is currently present [Olisarova et al., 2018; Statuto e al., 2013]. Some 
of them are now abandoned, unfortunately showing a situation of structural and functional degradation 
that makes their restoration difficult and expensive. The survey of these buildings, finalised to a 
typological analysis of their main architectural characteristics, is therefore essential, even to pave the 
way to their restoration for protecting rural landscape and environment [Picuno et al., 2019; Scarascia-
Mugnozza et al., 2008], as well as for new use of public recreation [Cillis et al., 2019; Statuto e al., 
2019]. Several examples of vernacular farm buildings have been analysed so far, with reference to 
their typological characteristics and architectural solutions, as those for protecting animals in fenced 
spaces [Picuno C.A. et al., 2017] or for agro-industrial production, as flour mills, wineries, 
slaughterhouses, etc. [Picuno P., 2012; Fuentes et al., 2015; Ruggiero et al., 2019].  
Terrestrial photogrammetric techniques may reveal a useful tool for surveying isolated farm buildings, 
mostly for those with an important historical value. Farm buildings have indeed particular 
characteristics that often require an alternative approach to graphic and metric documentation, quite 
different from those used for architecture in general. In this sense, a comparative study of traditional 
methods has led Arias et al. [2007] to conclude that they are not entirely suitable for surveys of farm 
buildings, since some are too complex and expensive and others are not enough accurate. So, these 
Authors designed a simple close-range photogrammetry survey tailored to the needs of the agro-
industrial sector buildings, which does not require expensive or sophisticated or expert equipment. In 
the present paper, such an analysis has been performed in Italy, with reference to the Basilicata 
region, where some typological examples of rural building have been surveyed through 
photogrammetry. 
 
Material and methods 
The façade of some vernacular farm building (traditionally named: "masseria") located in Basilicata 
region (southern Italy), having a cultural interest and protected by specific regulations, have been 
surveyed through close-range (terrestrial) photogrammetric methods.  
The photogrammetric shots were taken with a Zeiss TMK6 terrestrial camera, equipped with a wide-
angle lens having a focal length of 60 mm. The image format has been 80x110 mm, particularly 
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suitable for architectural shots in environments with limited space, a situation often found in internal 
courtyards or for farm buildings facing other buildings located at a short distance. 
The topographic support for the shots, necessary for the correct scaling and orientation of the 
photogrammetric model, was made by using an integrated total station Nikon DTM-1 type, consisting 
of a theodolite and an electronic wave distance meter, interfaced to an internal microprocessor. With 
this instrument, the methodology of spatial angular intersection was used to measure the three-
dimensional coordinates of a suitable number of target-points marked on the object. The data, 
recorded online on a Nikon DR-1 portable recorder with permanent magnetic bubble memories, were 
finally downloaded into a PC with specific software properly designed, which enabled to obtain roto-
translated coordinates in an absolute reference system.  
Then, the restitution phase was carried out on a Galileo-Siscam “Digicart 40” analytical stereo-
restitutor, finally producing and editing the three-dimensional optical model of the façade of each 
surveyed farm building. 
 
Results 
In figures 1, 2, 3 and 4 the façade – surveyed through the above-described close-range 
photogrammetry survey - of some important “masserie” of the Basilicata region are showed. They 
have been chosen as the most representative of some different areas – i.e., mountain, hilly, flat, 
reclamation, coastal, etc. - in which these typical buildings are located over the regional territory. 
 

 
Fig. 1: Photogrammetric survey of the façade of “Masseria La Marchesa”. 

 

 
Fig. 2: Photogrammetric survey of the façade of “Masseria Giannini”. 

 
Many of these rural buildings currently appear to be in a state of high architectural or structural 

degradation, although in many cases recent physical/functional restoration works have been carried 
out, allowing new forms of use, such as cultural containers for public recreation, as well as for agri-
tourism, eco-tourism or sport and leisure activities, etc. 
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Fig. 3: Photogrammetric survey of the façade of “Masseria Jesce” 

 

 
Fig. 4: Photogrammetric survey of the façade of “Masseria Torre Spagnola” 

 
Discussion 
The results coming from the survey of the vernacular farm buildings most representative of the 
Basilicata region has confirmed how important is the correct restoring of this important heritage, even 
intended for public recreation, in the framework of rural landscape conservation. The characteristic 
appearance of cultural and natural landscapes is indeed under serious threat in many rural areas. The 
responsible building authorities at local level often lack the capacity and expert knowledge to ensure 
certain quality standards in planning and construction of new buildings, as well as in the reconstruction 
or revitalization of existing buildings. New strategies have to be found to raise the awareness of 
officials and local population to ensure respect for traditional buildings and the landscape, advising 
persons requesting a building permit.  
Our heritage – both in its tangible and intangible forms of plazas, villages, landscapes, customs and 
traditions – is in a constant state of change. Monuments decay, buildings are demolished or adapted 
to new uses, agricultural fields are abandoned or aggregated, traditions and customs evolve or are 
forgotten. This is especially important in rural communities, where this change has been accelerating 
in recent decades as transportation becomes easier and less expensive, urban areas offer more 
attractive opportunities for young people and globalization reaches into every corner. All of these 
changes impact the communities that hold their cultural heritage, making places unique, tying people 
together, finally creating communities with distinctive identities. 
 
Conclusion 
Rural communities everywhere are often susceptible to long slow declines, if agriculture is no longer 
economically viable and younger generations move to cities in search of better opportunities. Rural 
heritage is a very important aspect of one Country’s identity. The characteristic appearance of cultural 
and natural landscapes in rural areas is shaped by the traditional building culture of the specific 
region. However, the traditional building styles are often no longer respected by modern, rapid 
construction techniques and materials. Their proper restoring seems a crucial way to protect the rural 
landscape, together with new opportunities to enhance the public recreation of these areas, joining the 
rural development with the preservation of their cultural heritage. 
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Souhrn 
Hospodářské budovy hrají ústřední roli pro udržitelnost venkovského prostředí. Hospodářská budova, 
která je koncipována jako hostitel biologické produkce, představuje skutečně jedinečný příklad v 
širokém epistemologickém sektoru pozemního stavitelství díky svým architektonickým a technickým 
problémům odlišným od ostatních stavebních odvětví. Originalita toho, co se děje uvnitř budovy farmy, 
odpovídá tomu, co se děje venku. Role, kterou budovy historicky hrály, je ve skutečnosti striktně 
spojena s okolním kontextem, a to z důvodu potřeby farmáře žít v těsném kontaktu se zemědělskou 
půdou a chovem zvířat. Tímto způsobem lidské činnosti často silně ovlivňovaly zemědělské prostředí 
a vizuální vnímání jeho krajiny. Rostoucí citlivost konceptu udržitelného rozvoje zastavěného prostředí 
v současné době stimuluje valorizaci hospodářských budov a jejich přínos pro formování venkovské 
krajiny. V tomto článku je uvedena analýza širších příležitostí, které umožňuje implementace 
fotogrammetrických technik blízkého dosahu pro průzkum některých hospodářských budov v oblasti 
Basilicata (jižní Itálie). Konečné výsledky, kterých bylo dosaženo, ukázaly důležitou roli, kterou tyto 
hospodářské budovy hrají díky své pozoruhodné kulturní hodnotě. Zkoumané budovy však trpí vážnou 
úrovní chátrání s důsledky, které mohou být závažné, jako je ztráta historické hodnoty, vysoké 
náklady na obnovu a dokonce i ztráta památky. Jejich řádná obnova se proto jeví jako zásadní způsob 
ochrany venkovské krajiny, umožnění nových příležitostí k posílení veřejné rekreace i v těchto 
oblastech, připojení k rozvoji venkova a zachování jejich kulturního dědictví. 
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Abstract 
Plastic pollution of rivers and oceans is a globally recognized and common phenomenon. Most of the 
research done in this field shows methods of intercepting/collecting floating waste and how plastic 
particles affect the environment and the human body. However, those that highlight the impact on 
economic and recreational activity are usually underestimated. This article aims to focus on the impact 
suffered by this type of activity, in an experimental area. The methodology uses GIS techniques and 
indexes from satellite databases. Understanding the area of origin of the plastics and the locations and 
activities influenced by them is the premise of the measures to be implemented in order to reduce the 
pollution phenomenon. The detailing of the mechanism of influencing recreational activities by plastic 
pollution must be done to identify the most appropriate intervention measures. 
 
Key words: plastic, recreational activity, impact 
 
Introduction 
Plastic products have become commonplace, while inadvertently creating one of the biggest 
environmental problems of the 21st century: the crisis of plastic pollution of the planet's ocean. Since 
the middle of the twentieth century, plastic production has continuously expanded to global production 
levels of over 350 million tons in 2018 (Plastics Europe, 2018; Thompson et al., 2009). 
From mundane packaging of everyday products to components for household appliances, footwear, 
clothing or furniture, plastic has become the most commonly used material in today's consumer 
society. The low price, the availability of processing technology has led to incredible volumes of 
plastics produced globally. Plastic pollution impacts ecosystems and human health in increasingly 
diverse ways, with plastic particles found in aquatic wildlife, drinking water, sea salt, beer or other 
products (Kosuth et al., 2018; Smith et al., 2018; Parker, 2018; Derraik, 2002; Rochman et al., 2015; 
Conchubhair et al., 2019; Thompson et al., 2004). 
The final collector of all non-recycled plastic waste is the planetary ocean, plastics that are thrown or 
entrained by rivers that then flow into the oceans (Li et al., 2016). Total estimates of fluvial plastics 
entering the ocean environment are variable, ranging from 0.48 to 12.7 million metric tons of plastics 
entering the oceans from rivers and coastal areas in a year (Jambeck et al ., 2015; Lebreton et al., 
2017; Schmidt et al., 2017). 
A 2015 study by Jambeck et al. used a terrestrial modeling approach to estimate the overall volume of 
plastic pollution transported by rivers (Jambeck et al., 2015). They said that 4.8 to 12.7 million tons of 
plastic waste "flow" into the planet's oceans. 
Using qualitative methods, this research aims to highlight the fact that plastic pollution of rivers 
negatively affects even economic activities that apparently have no direct link with the production or 
use of plastics. Thus we want to analyze the connection of plastic pollution of rivers and the influence 
of the phenomenon on recreational activities. Recreational activities are activities that generate 
plastics waste, so an understanding of the phenomenon would help both components of the process. 
 
Research area 
The Buzău river catchment located in the south-east of Romania at the cross between the historical 
regions of Muntenia and Moldova is a left tributary of the Siret river and has a surface of 5264 km2. 
The Buzău river springs from the Ciucaș Mountains located in the Curvature Carpathians, a southern 
group of the Eastern Carpathians, and has a total length of 302 km. Buzău Valley can be an 
alternative to Prahova Valley, as there are a lot of natural sights and activities that attract tourists 
every year. The localities of Siriu, Nehoiu and Pătârlagele, located on the Buzău Valley, are known for 
rafting, fishing or hiking. 
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Fig. 1: Location study area 

 
Metodology 
ArcGIS 10.3.1 Desktop GIS software was used to make the land use map and the slope map. We 
used Corine Land Cover (CLC) 2018, Version 2020_20u1, these datasets are based on the 
classification of satellite images. The five land cover categories are agricultural areas, including non-
irrigated arable land, fruit trees and berry plantations, pastures, complex cultivation patterns, 
agriculture land and natural vegetation; artificial surfaces, including discontinuous urban fabric, 
industrial or commercial units, mineral extraction sites, construction sites; waters, including water 
courses, water bodies; forest and natural areas including broad-leaved forest, coniferous forest, mixed 
forest natural grasslands and bare lands, including deforested areas. For slope we used European 
Digital Elevation Model (EU-DEM), version 1.1 at 25 m resolution. 
Plastic Index was used to indicate the plastics in the riverbed. Themistocleous et al. (2020) use the 
Plastic Index to detect plastic based on satellite images. The satellite images used in this study come 
from Sentinel 2 on July 29, 2020 and are from the European Space Agency's website 
(https://scihub.copernicus.eu/dhus/#/home). We applied the formula used by Themistocleous et al. 
(2020) on our study area. 
 
Results and discussions 
In the plastic pollution process, the characteristics of the river basins play a major role. Some 
characteristics, such as topography, hydrology or land use can influence the collection of plastic 
waste, the extent of transport and fragmentation processes, but also the probability of storing them in 
ecosystems (Windsor et al. 2019). 
Anthropogenic surfaces in river basins are always sources of plastic pollution of rivers. Pollution 
sources are associated with human activities in terrestrial environments in river basins (by Souza 
Machad et al., 2018; Hurley and Nizzetto, 2018), so that plastic pollution is done from both point and 
diffuse sources. 
In the studied area 4.2% (fig. 2 a) of the total represent built-up areas, a relatively low percentage, 
which still contributes to the plastic pollution of aquatic surfaces, either due to the deficiencies of 
selective waste collection systems or due to an ecological education.  
In the process of collection and transport, the slopes of the slopes and the river play an important role, 
so that large slopes favor a fast transport of materials, and small slopes lead to their stagnation in 
certain areas. On both sides of the Buzău River there are steep slopes (up to 55 °, fig. 2 b) that 
amplify the entrainment of plastics on the slopes (by washing the surface during periods of 
precipitation), which then reach the river. 
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Fig. 2: Land use map and slopes 

 
The presence of plastics is also an obstacle for certain economic or recreational activities, in addition 
to the fact that they are polluting factors for the environment. People use rivers and lakes for multiple 
forms of recreation. Some leisure activities take place in or on the water, such as swimming, boating, 
fishing and rafting. Other activities are improved by the proximity of water, such as hiking, hunting 
(United States Environmental Protection Agency). 
In the studied area all these recreational activities are practiced, and the present plastic materials 
prevent their good development or damage the landscape, decreasing the value of the ecosystem 
services offered by nature. For fishing, plastic pollution is the most serious, as they affect both the 
activity and the health of fish, and subsequently the health of humans. Toxic chemicals incorporated 
into plastics can accumulate in organisms that have ingested plastic (Lithner et al., 2011). 
Human health can also be affected by swimming, as ingestion of microplate can be done directly from 
water (Campanale et al. 2020). 
Water activities (rafting and boating) and its surroundings (hiking) can suffer economic damage due to 
plastic pollution, as tourists are affected by visual pollution (Photos 1). According to Wang et al. (2008) 
aesthetic value is the "feeling" that people have about certain landscapes. The landscape can 
resonate with certain emotions, and the tourist can transfer such visual experiences into a certain type 
of feeling. To ensure good memories for travelers and tourists, aesthetic perception must be 
incorporated into tourism planning (Wang et al. 2008). Thus, plastic pollution can be a cause of the 
decrease in the number or lack of tourists in a certain area. 
 

 
 

Photos 1: Existing plastics in the Buzau riverbed 
 
The results from the Plastic Index are not relevant, because the resolution is too low (10 meters) to 
see the plastics in the Buzau River. With this being the limit of this analysis, we focused on the 
qualitative analysis. We also believe that aerial imagery from drones can be another solution available 
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to the authorities that can take measures to detect and reduce plastic pollution which is a barrier to the 
development of tourism. 
 
Conclusions 
Estimating the volume of floating debris in certain sections of the river using aerial imagery is reliable, 
fast and economical. It allows the identification of hot spots that require the removal of waste or taking 
appropriate measures to reduce it. 
The existence of a large volume of plastic waste in the riverbed, emphasizes the need to improve the 
maintenance of the riverbed by the competent authority. Urgent measures are needed to prevent the 
dumping of waste into watercourses through environmental education programs. 
Determining the volumes of plastic generated uncontrolled by localities may substantiate the need to 
install networks to retain them locally and implement a periodic cleaning process. 
An effective system of sanctions and the improvement of current environmental regulations could also 
help to prevent waste disposal, and encourage selective collection. 
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Souhrn 
Rekreační aktivity jsou přímo ovlivňovány znečištěním řek plasty. V této souvislosti je nezbytný rozvoj 
výzkumu, aby bylo možné přesně vyčíslit ztráty, které utrpěly subjekty zapojené do této oblasti. Stejně 
tak tvorba legislativních opatření, která vedou k udržitelnému rozvoji oboru i k ochraně vodního 
prostředí a životního prostředí obecně. 
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Abstract  
The year 2020 will be associated with the spread of the COVID-19 pandemic in the world. The first 
case of the disease confirmed in Slovakia was on March 6, 2020. Since then, inhabitants have had to 
face emergencies, the adoption and prolongation of the state of emergency, need to respect several 
measures and guidelines of the government and the chief hygienist. Measures introduced in the first 
and second wave of the pandemic had affected the freedom of movement and recreation opportunities 
of the inhabitants. In the current "corona context" and subject to the measures in force during 2020, 
respectively in 2021, personal recreation possibilities were minimised, applied mainly within the 
domicile district. In the research area, there are several alternatives of individual recreation, e.g. in the 
Tribeč Mts. as hiking and cycling (also along the Nitra River), visits to cultural, historical, sacral and 
architectural monuments, natural attractions, bathing or the ever-expanding use of agritourism in the 
rural environment. The main aim of the paper is to point out the "remaining" possibilities of individual 
recreation for residents in the district of Nitra due to closure of public recreational spaces. 
 
Key words:Recreational spaces, corona measure, protected areas, visitors, tourism 
 
Introduction 
According to the International Union for the Conservation of Nature (IUCN), protected areas are 
created to protect and promote the enjoyment of our natural or cultural heritage, and to maintain 
biodiversity and/or ecological life support systems (IUCN, 1991). Protected areas are becoming 
increasingly important in modern societies since they preserve natural and cultural resources and 
enhance the quality of life by providing opportunities for recreation to an expanding population (Sayan, 
Atik, 2011). Visiting natural settings and being outdoors are widely recognized as important for 
improving human health and well-being, enhancing social connections, connecting people with their 
natural and cultural heritage, generating revenues for use in conservation, contributing to local 
economies, fostering local or indigenous identity, and developing a conservation consciousness 
(Winter et al., 2020).  
The new coronavirus (COVID-19), which has spread worldwide since the outbreak was announced in 
December 2019 (China's Wu-Chan city), was declared a pandemic by the World Health Organization 
(WHO) on March 12, 2020. Slovakia has confirmed the first case of 6 March 2020 and since that time 
has been the government and the Chief Hygienist taken extensive precautions in order to prevent the 
explosive spread of the disease. The population had to face emergencies, the adoption and 
prolongation of the state of emergency, respect for several measures and guidelines of the 
government and the chief hygienist. 
The COVID-19 pandemic led to many European countries imposing lockdown measures and limiting 
people’s movement during spring 2020. During summer 2020, these strict lockdown measures were 
gradually lifted while in autumn 2020, local restrictions started to be re-introduced as a second wave 
emerged (McGinlay et al. 2020). The result is reduced mobility of the population often limited to a 
permanent place of residence. However, the closure of parks, amenities, and green spaces also 
restrict opportunities for healthy outdoor activity and stress relief and may drive individuals to access 
less suitable and more congested spaces (Freeman, Eykelbosh, 2020). 
The main aim of the paper is to point out the "remaining" possibilities of individual recreation for 
residents in the district of Nitra due to closure of public recreational spaces. 
 
Materials and methods 
The research area is the Nitra district in the western part of Slovakia, administratively included in the 
Nitra self-governing region. In this district there are 62 municipalities, 2 of them with the status of town: 
Nitra (it is also a district town, as of 1 January 2020 total 76 533 inhabitants) and Vráble (as of 1 
January 2020 total 8 551 inhabitants). Nitra district has an area of 87 071.99 ha and as of 1 January 
2020 it has 161 679 inhabitants with an average population density of 185.68 inhabitants per km2 
(http://datacube.statistics.sk/).  
Within each the municipalities we focused on areas with the potential recreational use for residents. 
We used the processed documents within the Regional Territorial System of Ecological Stability 
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(RTSES) of the Nitra district (Kočický et al. 2019). According to the RTSES creation methodology, 
recreational elements in the structure have the character of biocentres (supraregional and regional), 
biocorridors (supraregional and regional) and other ecostabilization elements (gene pool localities and 
ecologically important landscape segments). These elements were supplemented by small protected 
areas III. – V. degree of protection (zone A, B, C), Ponitrie Protected Landscape Area, NATURA 2000 
sites and protected trees (circular sites with a radius of 10 m and an area of 314 m2). The territorial 
system of ecological stability, the design of its elements, and important landscape elements are some 
of the important strategic documents of integrated landscape management (Izakovičová et at., 2019). 
In the environment of geographic information systems (GIS) in the QGIS 10.1 program, a polygon 
layer was processed with the occurrence of RTSES elements – their location within municipalities, 
calculated their area and share in the structure of the research area. 
 
Results 
The elements belonging to the RTSES of Nitra district (Kočický et al., 2019) with the potential 
recreational use include (Fig. 1) 2 supraregional biocentres Patianska cerina (197.12 ha) and 
Zoborské vrchy hills (2444.70 ha), 28 regional biocentres in 34 municipalities of Nitra district, 3 
supraregional biocorridors in 19 municipalities of Nitra district and 38 regional biocorridors, which 
are a part of cadastral area up to 51 municipalities in the Nitra district. The largest biocentres in terms 
of area are: Tribeč Mts. (2467.82 ha), Párovský forrest – Biskupský grove (650.55 ha) and Čifársky 
grove (346.98 ha). On the contrary, the smallest area is the regional biocentre Žitavský luh with an 
area of 11.24 ha. The design of the RTSES network of elements further complements 23 gene pool 
localities represented by parks (several of them declared as protected areas) as important 
ecostabilization elements in the urbanized landscape in the urban area of municipalities (e. g. parks in 
municipalities Nová Ves nad Žitavou, Báb, Klasov, Malý Lapáš, Rumanová, Šurianky, Žitavce) and 
nature reserves too (7 of them are also NATURA 2000 sites and territories of European importance, 
protected areas, e. g.  Jelenecká gaštanica and Huntácka dolina valley in minicipalities Žirany 
and Podhorany). At the same time, they are also localities that are typical example of xerothermic 
grasslands, resp. shrubs with significant plant and animal communities, many of them are endangered 
(e.g. Nitra/Dražovce – Dražovský kopec hill, Nitra – Kalvária). An important locality is also the 
proposed gene pool locality in the Žirany village – Oaks under Žibrica hill with a continuous forest 
stand and the occurrence of 150–300-year-old individuals Quercus polycarpa, Q. petraea, Q.  cerris a 
Q. dalechampii.  

 
Fig. 1: Occurence of elements with potential recreational usage in Nitra District (Grežo, 2021) 
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The network of RTSES elements is complemented by 69 ecologically important landscape 
segments. Many of them are important for surrounding, intensively used landscape and form rare 
islands in a homogeneous agricultural and urbanized (rural) landscape. They fulfill the function of 
increasing biodiversity, purposeful protection and ecostabilization function, they are also a refuge in 
the surrounding agricultural landscape, e.g. preserved forest complexes, forest stands of soft 
floodplain forest, accompanying vegetation along watercourses and water areas, parks and historical 
parks, areas with wetlands, residues of oxbow Nitra and Žitava rivers used as gravel lakes in the past, 
currently without mining, grasslands and scrubland, lakes and reservoirs and in the Nitra and Vráble 
towns also the urban public green areas.  
Nitra district is locally connected with traditional forms of land use with historical aspect. In terms of the 
area of ecologically important landscape segments, it is precisely the mosaic structures that represent 
the largest areas (total area 1575.61 ha, 2% of the area of district). Mosaic structures are situated 
almost in uplands (Nitrianska and Žitavská pahorkatina upland) and in the foothills, at the junction of 
Zoborské vrchy hills and Tribeč Mts. and in their edges. Their occurrence is mainly related to the rich 
viticulture and fruit growing tradition (in 28 municipalities). It also includes buildings used mainly for 
recreational purposes and activities related to viticulture, vineyard houses, traditionally referred to as 
„hajloch“. 
Due to pandemic measures in 2020 and 2021, the inhabitants of the Nitra district had the opportunity 
to use in individual recreation (sports tourism or cycling) mainly forest stands, for walks and cycling 
accompanying line vegetation along the watercourses of the rivers Nitra, Malá Nitra and Žitava, 
including oxbow of river Nitra, water areas – water reservoirs (total 11), ponds (total 5) and gravel 
lakes. The plots of mosaic structures in the municipalities of the Nitra district were used by their 
owners, especially during the horticultural season.  
Of the natural and historical attractions in the Nitra district Nitra with the possibility of visiting while 
adhering to strict anti-epidemic measures, we can include e.g. natural monuments Nitra dolomite 
quarry (1.26 ha) and Svorad cave, rare architectural monument – a three-vaulted stone bridge known 
as the Turkish Bridge from the 16th century, which in the past divided the Tekov and Nitra counties 
and collected tolls (national cultural monument), Kalvária hill as one of the most significant landmarks 
of the Nitra town, castle ruins (total 5, e. g. castle Gýmeš above Jelenec village) , 3 of them are 
national cultural monuments (the remains of the medieval castle Jelenec from the turn of the 12th and 
13th centuries in the locality of Várhégy, castle Lukáčovce from 13th century and medieval castle in 
Podhorany village), 13 monuments with the status of a national cultural monument, manor houses, the 
oldest Romanesque church in Slovakia – Church of St. Michael the Archangel in Nitra/Dražovce from 
12th century, archeological sites (Nitra – Lupka and Nitra – Zobor hill), Monastery and church of 
Kamaldul in Zobor hill, castle complex Žibrica and others.    
The Nitra district has designated lookout points. Lookout towers are built in the Podunajská 
pahorkatina Uplands (Radošinka on the borders of cadastral area Nové Sady, Čab and Šurianky 
municipalities, in Podhorany municipality and others). The unique view is from the top of Kalvária hill 
directly in the Nitra town. The views to the northeast are bounded by the Tribeč Mts. range, in which 
the visual dominants are the Zobor hill (588 m asl) and the Žibrica hill (617 m asl).  
From the area of the Nitra district, all types of protected areas have a total area of 14,129.23 ha 
(16.23%). At least 1 type of protected area was represented in each municipality of the Nitra district. 
There is a total of 6 municipalities with the occurrence of 1 type of protected area. The greatest 
diversity of protected areas is in Žirany municipality – 12, Nitra – 10, Jelenec and Štitáre – 10. 
Municipalities in which the share of protected areas in their total area is the largest include: Štitáre 
(63.62%), Horné Lefantovce (59.38%), Jelenec (58.42%), Žirany (54.74%), Podhorany (54.19%), 
Nitrianske Hrnčiarovce (43.74%), Bádice (42.30%). On the contrary, the smallest share of protected 
areas from the area of the municipality is in Babindol (0.02%), Paňa (0.92%), Čeľadice (1.34 ha), 
Veľká Dolina (1.38%), Lehota (1.89%), Mojmírovce (3.44%), Malé Chyndice (3.69%). The smallest 
areas (up to 100 ha) with 1 type of protected area (designated as an ecologically significant landscape 
segment) are in municipalities Babindol (0.09 ha), Paňa (10.34 ha), Hosťová (39.37 ha), Melek (46.17 
ha), Klasov (61.33 ha) and Čechynce (96.77 ha). As a regional or supraregional biocorridor and parts 
of the accompanying vegetation along watercourses or oxbow for recreation are used in municipalities 
Malý Cetín (27.96 ha), Malé Chyndice (29.10 ha) and Jelšovce (55.79 ha).  
 
Discussion and conclusion 
The coronavirus epidemic is currently affecting our normal functioning, including leisure activities. 
These are especially important from the point of view of our physical and mental health. Due to the 
current pandemic situation, protected areas are visited by more visitors than usual. "Lockdown" lured 
people into nature, even to places they should not go due to various seasonal conservation measures. 



  374  

Also, in the Nitra district, as well as in other districts of Slovakia, the COVID-19 pandemic brought not 
only increased attendance to already known sites of a natural nature, but also attendance of new, 
hitherto lesser-known sites. From the area of the Nitra district, all types of protected areas have a total 
area of 14,129.23 ha (16.23%). At least 1 type of protected area was represented in each municipality 
of the Nitra district. In all rural villages in the Podunajská and Žitavská pahorkatina Upland may be 
used for walking or biking continuous forests, small forests, dam water courses of the rivers Nitra, 
Malá Nitra and Zittau, where banks of water bodies, ponds and reservoirs in lockdown time. From the 
point of view of tourist traffic, the localities of forest stand, which are part of the Ponitrie Protected 
Landscape Area, are potentially endangered. Increased population is associated with increased levels 
of recreation use, particularly adjacent to large urban centres (Brooks, Champ, 2006). In Nitra district 
Nitra there are Nitra and Vráble towns. Because the city parks remained closed, the inhabitants 
realized their allowed movement in the nature. In Nitra town there are used surrounding forests for 
hiking, biking and other sports activities in the Tribeč Mts. (Zobor hill) or walking and cycling along the 
watercourses of Nitra and Malá Nitra. In Vráble town there are used mosaic structures by their owners 
in surrounding rural settlements and Žitava river for walking and cycling.     
Conflicts may occur among different types of recreation visitors (e.g., hikers, mountain bikers, and 
equestrians), among motorized and nonmotorized users, and among visitors with different social 
norms and arrangements (e.g., group sizes and commercially guided groups) and ethics (e.g., noise 
levels and littering). High visitation levels may reduce the quality of the visitor experience for those 
seeking solitude or whose use of the nature area conflicts with that of others (Shin et al., 2010). 
The processed documents for the RTSES of the Nitra district show that there is at least one protected 
area and a locality with potential recreational use in each municipality. The inhabitants of the Nitra 
district (a total of 161,679 inhabitants) have at their disposal totally 14 129.23 ha of protected areas, 
which is 0.08739 ha (873.9 m2) per capita. Therefore, it would be interesting to determine the carrying 
capacity of protected areas by tourists expressed according to the selected methodology. Determining 
recreational carrying capacity is one of the tools for managing recreational areas, which is based on 
knowing the preferences of the recreational user and providing quality experiences in nature while 
protecting the natural environment (Sayan, Atik, 2011). During "Stay Home" orders over the course of 
the COVID-19 pandemic, outdoor public infrastructure, including parks and walking and biking trails, 
are some of the few low-risk spaces individuals can easily access outside their homes (Doubleday et 
al., 2021). 
However, many of them belong to a system of protected areas with varying degrees of protection, 
which should have been maintained. 
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Souhrn 
Cílem příspěvku je poukázat na "zbývající" možnosti individuální rekreace pro obyvatele okresu Nitra z 
důvodu uzavření veřejných rekreačních prostor. Zájmovým územím je okres Nitra v západní části 
Slovenska patřící do Nitranského samosprávného kraje. V rámci jednotlivých katastrů obcí jsme se 
zaměřili na území, které mohou poskytovat obyvatelům potenciálně rekreační využití. Využili jsme 
zpracovány podklady v rámci Regionálního Územního Systému ekologické šetrnosti Stability (RÚSES) 
okresu Nitra (kocicka et al. 2019). Mezi prvky patřící do RÚSES okresu Nitra s potenciálním 
rekreačním využitím patří 2 nadregionální biocentra, 28 regionálních biocentier v 34 obcích okresu 
Nitra, 3 nadregionální biokoridory v 19 obcích okresu Nitra a 38 regionálních biokoridorů. Síť prvků 
RÚSES doplňuje i 69 ekologicky významných segmentů krajiny. Vzhledem k pandemické opatření v 
letech 2020 a 2021 měli obyvatelé okresu Nitra možnost využívat v rámci individuální rekreace 
(sportovní turistika nebo cykloturistika) zejména lesní porosty, na procházky a cykloturistiku 
doprovodnou liniovou vegetaci podél vodních toků řek Nitra, Malá Nitra a Žitava, včetně mrtvých 
ramen řeky Nitry, dále vodní plochy - vodní nádrže (celkem 11), rybníky (celkem 5), štěrkoviště. 
Pozemky mozaikových struktur v jednotlivých obcích okresu Nitra byly využívány svými majiteli 
zejména v období zahrádkářské sezóny. Z přírodních a historických zajímavostí v okrese Nitra je 
možné navštívit přírodní památky (např. Ústecký dolomitový lom, Svoradova jeskyně), vzácné 
architektonické památky, z nichž mnohé jsou národními kulturními památkami, např. trojklenbový 
kamenný most - Turecký most ze 16. století, zříceniny hradů (celkem 5, např. Hrad Gýmeš nad obcí 
Jelenec), 3 z nich jsou národní kulturní památky, 13 památkových objektů se statutem národní kulturní 
památka, zámečky, nejstarší románský kostel na Slovensku - Kostel sv. Michala archanděla v Nitře / 
Drážovce z 12. století, archeologické lokality. Okres Nitra má i vyhlídkové místa. Mezi 
nejnavštěvovanější patří rozhledny (např. Radošinka na hranicích k.ú. Nové Sady, Čab a Šurianky), 
výhledy na severovýchod jsou ohraničeny pohořím Tribeč, ve kterém jsou vizuálními dominantami 
vrch Zobor (588 m nm) a vrch Žibrica (617 m nm) . Celkově mají obyvatelé okresu Nitra (spolu 161 
679 obyvatel) k dispozici 14 129.23 ha chráněných ploch. To je 0,08739 ha (873,9 m2) na obyvatele. 
Mnohé z nich však patří do systému chráněných území s různým stupněm ochrany, který ba měl 
zůstat zachován.   
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Abstract  
Laser diffraction analysis is a modern method used to classify soil by determining the size distribution 
of fine and medium-gross soil particles primarily in soil science. This article deals with the possibilities 
of using laser diffraction analysis in field modifications in the geotechnics area. The classical 
sedimentation method, based on Stoke’s sedimentation law, standardized for a geotechnical 
classification of soils was compared with the laser diffraction method.  The effect of the sample 
quantity, its preparation and the use of the reagent on the particulate distribution was monitored during 
the comparison. The use of this pedological method in geotechnics is not yet very common and 
provides scope for development. 
 
Key words: geotechnical analysis, landscape management, soil texture 
 
Introduction 
Laser diffraction analysis (LDA) is a modern method based on the principle of light diffraction. LDA is 
used to measure the particle size distribution in the sample and is used in various scientific disciplines, 
such as pharmacy or pedology. Its use for measuring soil structure is already relatively common, but 
the use of LDA in geotechnics is not yet very widespread. The main potential of LDA in geotechnics is 
mainly in the replacement of the hydrometer (aerometer, densitometer) method, which is time-
consuming. Basic geotechnical tests are also used for recreational facilities or landscaping, whether it 
is the construction of dams or bike paths. It is therefore certain that the development of this method 
can bring improvements and efficiency to the landscape and its modifications. In this article, we 
compare LDA and hydrometer method in terms of sample preparation and practical use of LDA for 
landscaping.  
 
Material and methods 
When landscaping, we often work with the subsoil and we need to know its grain size, structure and 
composition. To determine these data, geotechnical analyses are performed, which follow ČSN EN 
ISO 14689-1 (2004) and ČSN EN ISO 14688-2 (2005). These norms define soil classification and 
analysis procedures (each field working with soil follows different norms and methods).  
Soil type (an elemental parameter for soil classification) determined according to soil particle size 
distribution (PSD) is the key parameter for mechanical properties determination in geotechnical 
analyses (Ševelová et al., 2020). PSD is determined as it affects the soil properties such as porosity, 
water retention (Walczak et al., 2004; Witkowska-Walczak et al., 2002) etc. PSD is needed to 
determine the soil type and the related design strength parameters for the building structure reliable 
design. PSD analysis procedure is defined for each of these fields by its standard methods, based on 
different sedimentation methods; in geotechnics, the hydrometer method is used.  
To classify soils we need to know the grain size curve. The grain size distribution curve for 
geotechnical analyses is created by a combination of sieve analysis (particles between 125 mm and 
0.063 mm) and hydrometer test (particles less than 0,063 mm).  
The sieve analysis (gradation test) consists in sieving the sample through a system of sieves with 
different meshes. Sieves are sized from 63 mm to 0.63 mm. The weight of the samples is about 500 g. 
The sample on each sieve is weighed and a percentage of each fraction is calculated. Sample 
preparation is performed by weighing and rinsing on a sieve 0.063 mm. The sample captured on the 
sieve enters the measurement. This analysis forms part of the grain size distribution curve above 
0.063 mm.  
The hydrometer (aerometer, densitometer) method is used to create a curve below this fraction. It is 
based on free and continuous sedimentation of the suspension (Stoke’s law). During sedimentation, 
the density of the solution is read in seven defined time intervals – 2’, 5’, 15’, 30’, 60’, 120’, 240’ and 
24 hours. Subsequently, fictitious sieves are formed from these density readings and converted to 
grain size fractions. The soil samples sieved through a 2 mm sieve were used. The weight of the 
samples ranged from 40-80 g. The samples were mixed with distilled water and 20 ml of sodium 
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hexametaphosphate, stirred for five minutes, sieved through a 0.063 mm sieve into a graduated 
cylinder and made up to 1000 ml with distilled water. At the specific time intervals (see above), the 
values of the actual temperature and relative density were recorded using Casagrande’s hydrometer 
and thermometer. Subsequently, the fictitious sieves calculation and fractions percentage decrease 
were performed. These fractions were then used as comparison sieves for the LDA. The data 
obtained by the sieving and hydrometer method were merged and plotted in the form of the grain size 
distribution curve. The hydrometer method is time-consuming and provides room for many 
inaccuracies (Hanák, 2001). 
Laser diffraction analysis (LDA) is a modern and fast method. The principle of laser diffraction consists 
of irradiating the sample particles with a laser beam. Sample particles bend light (diffraction). The 
angle of light refraction is inversely proportional to the measured particles size – large particles scatter 
light at a small angle, but with low intensity and vice versa. The light amount that is determined in 
different directions is used to calculate the particle size and the calculation depends on the sample 
refractive index and the medium in which it is dispersed. The majority of the LDA devices currently 
available enable measurements of fractions fewer than 2 mm (Šulcová, Beneš, 2008). LDA is 
therefore used for also for PSD analysis of smaller soil particles as well as another method, the pipette 
method (Taubner et al., 2009).  Laser analyser Mastersizer 3000 is used in the Department of 
Landscape Management laboratory. It is comprised of the optical unit, dispersion unit and 
measurement cell. The wet dispersion unit (filled with distilled water) was used. The measurement 
range is 0.01 – 3500 μm (Malvern Instruments Ltd., 2015), we measured the samples under 2 mm (if 
the higher fraction is accidentally present, there is a risk of scratching the glass in the optical unit). 
Samples for LDA were sieved at 2 mm mesh size. About 20 g was measured and quartering was 
performed. All samples were prepared without the use of chemicals and air-dried. All samples were 
fully dry when the measurement was performed. The samples were dried for practical reasons 
because the dry soil is better sieved through a sieve with small meshes and they are better handled. 
After quartering, a small amount of soil (about 1-3 g) was inserted into the laser analyser. Three 
measurements were performed. First with manual measurement, second with entered fictitious sieves 
from hydrometer (fictitious sieves are imaginary sieves calculated from the hydrometer test). These 
data were obtained during the previous measurement with a hydrometer. The third measurement was 
performed with SOP (standard operating procedure) measurement with no default sieve sizes (SOP is 
a predefined measurement sequence). The second measurement was used for comparison with the 
hydrometer test. The grain size distribution curve is formed by the cumulative volume in percentage. 
Laser analyser processed the specified sieves, but only for the histogram (percentage of individual 
sizes). For cumulative volume, the two closest sieves had to be selected (Malvern Instruments Ltd., 
2015). Sieves calculations were performed in MS Excel.  

 
Fig. 1: The grain size curve from LDA example 

 
Nine samples of 0-4 mm fraction were used for analysis. The samples were sandy loam mixtures 
(ČSN EN ISO 14688-2, 2005). The samples were artificially mixed to modify the park paths and this 
mixture was formed by mixing a gravel-sand skeleton with loamy-clayey filling. 
After analyses, a comparison was made between the LDA and the hydrometer and the effects of 
sample preparation on the course of the analysis were evaluated. These two methods were also 
compared in terms of the possibility of errors. 
 
Results 
It was already clear during the first measurements that the two methods had different results. For 
example, the first sample (V1) value difference is evident from the graph below. 
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For the most part, the LDA percentage is always higher than the hydrometer for all samples. In the 
graph below we see these differences expressed as absolute values. In principle, these differences 
are similar for all solved samples.  
However, there are some differences even if one sample was examined twice - once with the specified 
sieve size and the second time without. The specified sieves were based on hydrometer 
measurements and entered manually into the device.  
 

 
Fig. 2: Sample V1 - differences between LDA and hydrometer 

 

 
Fig. 3: The differences as absolute values 

 
Tab. 4: Differences between default sieves and sieves from hydrometer test 

                                      
 
Values are histogram data, that is, data that determines the percentage of falls on individual fictitious 
sieves. As we can see from the table above, the difference is not so significant, the biggest difference 
is 1.44. The possible causes of these differences will be discussed in detail in the discussion.  
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Discussion 
As we can see, the results for LDA are higher than for the hydrometer (for all samples). There are 
probably several reasons. The main one is different preparation. The samples processed in the LDA 
were not modified in any way, but for measurement with a hydrometer, the samples are mixed with 
sodium hexametaphosphate, thanks to which they are separated. When measured on an LDA, it was 
apparent that the sample dissociated during the measurement because the individual measurement 
sequences of the same sample differed, because the sample separated during the measurement. It is 
thus clear that it is necessary to carry out the preparation with sodium hexametaphosphate in the 
same way as in the preparation for a hydrometer. The difference may also be because the sieve 
analysis is included in the grain size distribution curve generated by the hydrometer. More values are 
entered for the calculation of histogram data than for data from the LDA (this is due to the smaller 
range of fractions that we measure using the LDA, only the fraction below 2 mm is measured on the 
analyser, while the grain size curve is formed by the whole range of fractions contained in the sample). 
The results also distort possible errors in the hydrometer test.  
Several scientific teams have already dealt with the comparison of LDA and the sedimentation 
methods, especially with the pipetting method for soil science purposes (Yang et. al, 2019, Ryžak & 
Bieganowski, 2010); however, we did not find any work comparing LDA with Casagrande’s 
sedimentation method for geotechnical purposes. None of the articles found addressed the possibility 
of replacing the hydrometer test with LDA.  
 
Conclusion 
From the above, it is clear that LDA has great potential for geotechnics and therefore also for use in 
landscaping.  However, it is also clear that long-term research is needed to replace the norm-based 
hydrometer test, which should focus on sample preparation.  
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Souhrn 
Geotechnika je platná součást tvorby a ochrany krajiny, ať už při stavbách hrází, lesních cest či 
například cyklostezek, kdy potřebujeme znát složení zeminy, její únosnost a další parametry. Všechny 
geotechnické zkoušky se řídí platnými normami, které přesně definují postupy při těchto testech. 
Laserová difrakční analýza (LDA) je poměrně nová metoda, využívaná k určení velikosti částic a 
tvorbě zrnitostní křivky pomocí difrakce světla, uplatňuje se například ve farmacii či pedologii. 
V geotechnických disciplínách se pro určení křivky používá kombinace sítového rozboru a hustoměrné 
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zkoušky. Právě tato zkouška je poměrně zdlouhavá a poskytuje velký prostor pro vznik chyb a 
možnost nahrazení hustoměrné zkoušky právě LDA by bylo řešením.  
Testy byly provedeny v laboratoři na Ústavu tvorby a ochrany krajiny, byl k nim využit analyzér 
Mastersizer 3000. Použité vzorky pocházely z parkových cestiček a vznikly smíšením štěrko-písčitého 
skeletu s jemnějšími složkami tak, aby vyhovovaly svému účelu. Cílem bylo porovnat výsledky 
z hustoměru a z LDA a určit další postup především pro přípravu vzorků. Vzorky vstupující do LDA 
nebyly nijak připraveny a to způsobilo rozdíly mezi měřeními, protože pro hustoměrnou zkoušku je 
vzorek kvůli rozdružení smíchán s hexametafosfátem sodným. Právě příprava tak skýtá možnost pro 
další výzkum, který by mohl vést k širšímu využívání v geotechnice. 
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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 – where human activity 
fundamentally affects its character (for example drainage of the landscape). Wetlands and small pools 
of all kinds have in most cases been liquidated or transformed into large ponds, reservoirs, fields, 
forests or other usable areas. The watercourses were straightened and piped, so they could not 
change the riverbed and create new small pools by separating the meanders. The low retention 
capacity of the landscape causes an increase in the risk of floods. The ability of soils to absorb and 
retain water is reduced by compacting soils, reducing humus in it and water erosion. By building small 
pools, we can replace the natural process of their origin and return the landscape to a long-forgotten 
face. Small pools building is one of the most effective one-off tools for supporting biodiversity. It is a 
relatively simple and less costly element in the landscape. The positives include water retention in the 
landscape, balancing runoff conditions, damping the course of large waters, restoration and 
improvement of water, wetland and other habitats. And above all, improving water quality. Land 
consolidation is an effective tool for designing and implementing elements to revitalize the landscape 
and improve the hydrological regime of the area. Land consolidation can be used to identify suitable 
location for the building or restoration of small pools and wetlands on the basis of a thorough survey of 
the area, to develop expert documents and to discuss proposals with all the concerned authorities. 
This article presents an example of the projection of a system of small pools, which was proposed 
within the land consolidation. 
 
Key words: landscape, biodiversity, ecology, ecosystem, wetland, temporary pond 
 
Introduction 
Thanks to human activity, the landscape in the Czech Republic has undergone a complex 
development, which has been affected by changing political and economic influences. As a result of 
cultivating the land on large areas, natural line elements disappeared, as well as small water areas 
and streams that were close to the fields or directly on the fields, were plowed, dried or ameliorated 
from the original sites into corrected streams. All these negative interventions resulted in a disturbance 
of the balance of ecological processes in the landscape. 
Today, the effort is to correct the past interventions in the form of various revitalizations and their aim 
is to return nature to its original function and eliminate inappropriate anthropogenic interventions as 
much as possible (Vrána et. al., 2009). This issue has recently been discussed very intensively in the 
process of landscaping where this small water management measure (wetlands, small pools) is 
proposed or revitalized within the plan of common land consolidation facilities. 
Small pools are one of the types of wetland habitat (Kumari, 1974). These habitats are easily affected 
and they are less stable than other larger stagnant waters due to the small volume of water retained 
(Kočárková, 2000). Small pools are particularly sensitive to environmental damage due to their small 
size, so they can be easily damaged by pollution or drainage (Collinson et al., 1995; Nicolet et al., 
2004). The very definition of small pools is very difficult (Pithart, 2000), because there are many 
different definitions. For example Šálek (1996) defines a small pool as a small area of water created 
by natural or artificial accumulation of water, where the greatest depth reaches 1.5 m. Husák et Květ 
(2000) explain small pools as natural smaller water reservoirs with an area of up to 100 m2, permanent 
or periodic with specific plants and animals. AOPK et al. (2014) say that small pool sizes may be 
affected by ownership, area size, or available financial funds. Small pools can also be described as 
small and shallow standing waters that contain water temporarily or permanently and they are 
important due to nature protection (De Meester et al, 2005).  Small pools can be divided according to 
water flow into flow and reversible flow (AOPK et al., 2014).  Small pools can be further divided into 
permanent and periodic (Šálek, 1996), aerobic and anaerobic (Pithart, 2000), according to the shape 
on elongated, oval and round (Pechar et al., 1996). Small pools are a valuable source of regional 
diversity (Nicolet et al., 2004). The diversity of small pools is due to their different shape, depth, 
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articulation of the relief and also the vegetation in and around them. Small pools built in the landscape, 
but not only on agriculture land, are important landscape elements and they are have big importance 
for animals (Hlaváč et Jermlová, 2005). 
 
Material and methods 
For the purposes of this article was selected a locality of Velké Kunětice with ongoing complex land 
consolidation process. This village is located in the northeastern part of the Jeseník district. The 
cadastral territory of the village extends from south to north and borders with Poland are along its 
entire length. The total area of Velké Kunětice is 982.61 ha, which of agricultural land occupies 676.9 
ha and non-agricultural land 305.71 ha. Nearby this village are areas that are on average to below 
average production, thanks to location in the foothills. 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 transport infrastructure – 5 main field roads, 19 secondary field roads and 20 
supplementary field roads were solved.  

 Elements of erosion control – elimination of row crops (346.93 ha), grassing (350.50 ha) 
 Water management facilities – water reservoir 
 Ecological network – a total 29.84 ha biocentres, biocorridors, interaction elements (small 

pools, wetland, alley). 
For the purposes of this article, one newly designed small pool was selected and assessed, which is 
situated in a wet area around the watercourse. The design of this small pool was prepared on the 
basis of a topographic and elevation survey of the current state using Atlas DMT design software 
(Fig.2). 

 

 
 

Fig. 1 Localization of the interest area Velké Kunětice in the Czech Republic 
 
Results and Discussion 
As part of the plan of common land consolidation facilities, a newly designed surface element in the 
northern part of the complex land consolidation (CLC) located in the wetted locality of the local 
biocorridor LBK4 on the right bank of the watercourse IDVT10114158 (Fig. 3). It is a design of a small 
water pool to retain water in the landscape and to improve the environment. The building will consist of 
one small pool sunk freely into the terrain. It is designed as non-flowing and located on the bank of the 
stream IDVT10114158 in a permanently wet uncultivated locality with water grasses (Fig.4). Small 
pool will draw water from groundwater or rainwater. 
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Fig. 2: Cut-out of the situation drawing – small pool 

 
Flooding the small pool by surface flow is also possible. The building will not contain any technical 
objects. The depth of the small pool will range from 0.0 to 1.5 m, the height of the surface from 0.0 to 
0.9 m. The length is 61 m, with a maximum width of about 31 m, bank slopes are in the range of 
approximately 1:6 to 1:20. The small pool can gradually turn into a wetland. After excavation, the 
banks of the pool will be excavated and provided with a layer of humus soil to a thickness of 0.1 m, 
removed from the surface of the area sown with meadow grass seed. The excavated soil will be used 
for landscaping around the pools. It is necessary to take into account the excess of soil from 
excavation work. This small pool may be clogged with sediments and so it will be necessary to 
regularly extract these sediments to maintain the accumulation volume of the small pool. In connection 
with the protection of the small pool against clogging, it is recommended to plant grassland areas with 
local tree plantations close to small pool. Shore zones will be used for the formation of aquatic and 
marsh plant communities. At the same time, they provide a large number of shelters for amphibians 
and become a nesting place for birds. The biodiversity of the site will increase significantly. The area 
around the small pools will be planted with additional greenery – type of Alnus incana with mix of Salix 
cinerea and Salix viminalis (Fig. 5). Realization of this object will have a positive impact on the 
environment and on the functional parameters of the ecological network elements, because it is part of 
the local biocorridor LBK4, the retention capacity of the landscape and the biodiversity of this locality 
will also be supported. 

 
Fig. 3: Area of interest 
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Fig. 4: Location of the future object 

 
Fig. 5: Cross section of small pool 

 

 
Fig. 6: Example of the good practices (Mlýnský náhon – Křenovice u Slavkova) 

 
Conclusion  
In the agricultural landscape is currently a lack of water areas, wich allows water retention in the 
landscape, retention and support of biodiversity, so the landscape environment is in disharmony. This 
issue has recently been discussed very intensively in the process of land consolidation, where one of 
their main goals is to increase the ecological stability of the landscape. 
The basic tool that takes into account ecological aspects is the ecological network. Land consolidation 
process property rights and measures for nature and landscape protection given by other forms and 
levels of landscape planning, but above all they have the tools to design or complete a comprehensive 
multifunctional landscape system. Land consolidation usually determine the final form of landscaping 
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measures. Arrangement of land tenure, shape, size and overall composition of newly designed land 
areas, road network, scattered greenery, water feature, anti-erosion and flood control measures, 
ecological network, change of cultures - these are unique ways to influence not only functional, but 
also visual qualities of solved area. 
This article deals with the design of ecological elements in the landscape (small pools), which also 
fulfill an important aesthetic and recreational function and it creates a pleasant environment for 
relaxation and rest in nature (Fig.6). 
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Souhrn  
V zemědělsky obhospodařované kulturní krajině je v současné době nedostatek vodních ploch 
umožňujících zadržení vody v krajině, retenci a podporu biodiverzity, prostředí krajiny se tak nachází v 
disharmonii. Tuto problematiku velice intenzivně řeší proces pozemkových úprav, kdy jedním s jejich 
hlavních cílů je zvýšení ekologické stability krajiny. 
Základním nástrojem, který zohledňuje ekologické aspekty je územní systém ekokologické stability. 
Pozemkové úpravy nejen že vlastnicky rozpracovávají opatření k ochraně přírody a krajiny dané jinými 
formami a stupni krajinného plánování, ale především disponují nástroji, díky kterým mohou 
navrhnout, případně dotvářet ucelený polyfunkční krajinný systém. Pozemkové úpravy tak zpravidla 
stanovují definitivní podobu krajinotvorných opatření (uspořádání půdní držby, tvar, velikost pozemků, 
cestní síť, rozptýlená zeleň, vodní prvky, protierozní a protipovodňová opatření, územní systém 
ekologické stability, změna kultur) – to jsou jedinečné možnosti, jak ovlivnit nejen funkční, ale i vizuální 
kvality řešeného území. Tento článek se zabýval problematikou navrhování ekologických prvků v 
krajině (malých vodních tůní), které plní také významnou estetickou a rekreační funkci, díky nímž je 
vytvořeno příjemné prostředí pro relaxaci a odpočinek v přírodě. 
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Abstract   
The city of Yakutsk is a territory characterized by long cold winter develops an idea of uniqueness of 
the life experience in extremely cold climate, which gains relevance due to global warming .The cold is 
considered as an advantage, and the demand of  tourism in the Great North is growing. 
In the past few years the Yakutsk city develops and increases the public space for outdoor activities, 
creates a comfortable living environment. The experience and the best practice of planning of northern 
cities, leaders of northern tourism of world importance, are considered.  
Today Yakutsk and its neighborhood offer for residents and tourists a lot of places for recreation and 
leisure outdoor: skating rink on lakes and rivers, ski tracks, parks for nordic walking, skateboard and 
snowboard stations in the mountain, etc. And also the spaces for pedestrians have been created using 
the idea of aesthetics of the winter landscape, the new valorization of the cold world. Ice and snow 
sculptures festival, illumination in the parks became part of comfortable and welcoming urban space in 
winter.  
 
Key words : winter, outdoor activities, physical conditions, public space, recreation 
 
Introduction 
The urban spaces of the northern territories is an important resource for the development for the 
sustainable development of the Arctic and the North 
The feature of the northern cities, including Yakutsk, is a life strategy, conditioned by the cold and the 
permafrost. Yakutsk is the one of oldest and biggest city on permafrost, also known as one of coldest 
city of the Earth.  
Today due to global warming and the growing demand of tourism in the Great North the cold is 
considered as an advantage, and this fact dictates new strategy, new principles for shaping the urban 
landscape planning. A model is being developed for constructing a new positive trajectory of northern 
identity that represents the creative resources of territorial, regional, geocultural identities. One of 
strategy of positive  
 
Material and methods 
Yakutia has a unique natural, cultural and historical heritage that can attract tourists from all over the 
world. In the last decade, due to global warming, primarily in the scientific world, there is a 
reainterpetstion of cold as an advantage, as a positive phenomenon and a unique resource. 
Yakutsk is one of the oldest cities in the Russian Arctic and one of the largest cities in the world in the 
permafrost zone. Permafrost landscapes are an important natural-territorial complex; it’s represented 
by humans, plants, animals, which are linked together in an ecologically fragile sphere of existence. 
The city of Yakutsk is the capital of the Republic of Sakha (Yakutia), one of the subjects of the 
Russian Federation, occupying 1/5 of the territory of Russia (more than 3 million square kilometers. 
Yakutsk is located on the Tuymaada valley - one of the largest Middle Lena valleys. According to 
legends, it was here that the legendary progenitors of the Sakha people settled, it was here that the 
Lensky palisade, which gave rise to the city of Yakutsk, was moved here in 1643. Detachments of 
Cossack explorers S. Dezhnev, E. Khabarov and others passed through Yakutsk. From here began 
numerous expeditions to the Arctic Ocean, Chukotka, Kamchatka and the Far East. For centuries 
Yakutsk has been an outpost of Russia for the development of the Far East and North-West America. 
By the 19th century, Yakutsk was turning into a center of missionary activity in the North-East of the 
Russian Empire, reflecting the characteristics of an Orthodox city. Metamorphoses and the 
accelerated development of creative culture in the urban environment of the 20th century were 
reflected in the entire image of the city, from a merchant (early 20th century) to a typically industrial 
Soviet city (until the 1990s). Meanwhile, the dynamic development and expansion of the city of 
Yakutsk already at the beginning of the XXI century allows to position it as the cultural capital of the 
Arctic (Pokatilova; 109). 
Today, the city of Yakutsk is also actively promoting the brand of Arctic and northern tourism. In this 
regard, there is an acute issue of urban infrastructure, sustainability and resilience of urban solutions. 
Within the framework of this article, the issues of northern urbanism are described, namely, the 
creation of public space for winter recreation and leisure). Winter is the longest period in Yakutia, the 
average duration is about six months from mid-October to mid-April. In such conditions, it is very 
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important to understand the phenomenon of winter, with its constituent elements, and try to effectively 
use its characteristics. According to Givoni, the possibilities of outdoor recreation and sport activities 
for children, adults and the elderly may have an impact on the attractiveness of a city (Légault ;27) 
The methodological basis of the study consists of publications of Canadian scientists on nordicity, first 
of all, Louis-Edmond Hamelin, on winter and cold by Daniel Chartier, on the design of winter spaces in 
the North by Olivier Légault, as well ad publications of Scandinavian researchers on urban planning in 
the North (Jan Gehl, Culjat, B., Erskine R. etc.). An important role in the conceptual understanding and 
development of the idea of the geocultural space of the North and the Arctic is given to cultural, 
spiritual and intellectual values, transmitted from generation to generation in the form of information 
that determine the formation and development of the cultural landscape (Zamyatin , Romanova, 
2017). 
The study of the geocultural potential of the republic, the  creation of a geocultural image have 
recently  become particularly relevant  in connection with the development of the economy, the 
expansion of communication space and the prospects of tourism development. The development of a 
geocultural image of Yakutia to promote tourism shapes the values of the Arctic identity, while the 
original geocultural spaces determine the characteristics of the natural and cultural landscapes of the 
cold world. In the context of modernization processes and globalization, the ethnic specificity of 
traditional culture, the identity of the ethnic group is becoming more and more attractive for the tourism 
industry. 
A positive rethinking of cold is making its way into the high-tech industry, with the world's major big 
data centers turning their attention to cold as a technology to keep servers from overheating. 
Cryomedicine, cryotechnology in the beauty industry, cryoresources in the preservation of strategic 
reserves in agricultural technology – to name a few. Cold is becoming one of the attractive aspects 
and resources of the entertainment industry - tourism, and related areas such as creative 
technologies, urbanism. Olivier Légault (Op.cit.), describes exploring winter urban design as a strategy 
for adapting to winter, as a Scandinavian example.  
Jan Gehl notes that the shape of a city and its layout directly affects the way people live, which in turn 
affects how people interact. A space that supports social activities is more valuable because it 
satisfies a person's need for interaction, the presence of people in a public space makes it a safer 
place, and the result is a habitat marked by cultural markers and participating in the development of a 
sense of community (Gehl, 1987).  
 
Results 
Based on the study of winter residence in large cities of Scandinavia and in Quebec, Olivier Légault 
identified the following factors for creating a positive attitude towards winter, as well as conditions for a 
favorable experience of winter and cold. Since there is little theoretical research on improving public 
winter space, a series of case studies have been carried out. The criteria for choosing public places 
were determined depending on their congestion in winter. Observation criteria were selected from 
elements presented in the scientific literature according to these categories: 
1. Minimize discomfort as much as possible: Identify amenities and urban structures that disperse 
winds, maximize access to sunlight, drain footpaths, and help create a more comfortable environment. 
Such an open place can exist if it facilitates the interaction of people, and if it is supplied with sources 
of heat, light, and has a pleasant interior. The presence of an interaction zone between the external 
and internal space is crucial for creating the attractiveness of such a space. 
2. Reveal the benefits of winter: identify the activities that the population engages in during the winter, 
create beautification and urban forms that allow the practice of these activities or enhance the 
aesthetics of winter. 
3. It is necessary to create spaces that can improve the winter perception in accordance with the 
attributes presented above (active sports, pleasant interaction zones for city residents). 

The studies of Scandinavian case allow to Olivier Légault to establish a typology of public winter 
spaces,  localized more in a context natural than in a urban context: the water area, the forest, the hill 
and slope, the winter park, the square and pedestrian street. All these spaces promote the winter 
outdoor activities and thereby the opportunity of winter season.   
 
The Yakutsk city is situated on the Lena River on the east side, and on the west side there are the hills 
and mountains. In winter Yakutsk proposes many types of outdoor activities for children, young 
people, adults and elderly.  
On the river the Ice Park proposes the divers activities for family leisure:  
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From late January to mid-April lakes, river, canal in the city became a natural space for outdoor leisure 
and recreation: the skating rink, the ski track, the paths for walking and moving from one part of the 
city to another. karting in the snow. 
Diversification and location of public places for recreation depends on the proposed activities and the 
target group. The Ice Park on the Lena River is the area of annual Festival of ice and snow sculptures, 
and proposes the activities for family leisure. There are the snow slides and labyrinths for children, an 
exposition of snow and ice sculptures based on folk tales and legends, reindeer and horse riding, 
snow boating, inflatable sleigh rides etc.  
This space is located inside the city, and is connected with public transport routes.  
    

 
Fig. 1: Snow sculpture in Ice Park (photo by Lena Sysoliatina) 

 

 
Fig. 2: Ice Park on the Lena River (photo of Lubov Bestinova) 

 
In the center of Yakutsk, the entire surface of the lake Saysary opens up the opportunity for a variety 
of sportive activities: skating rink, ski tracks, carting, Nordic walking. Located near the university 
campus the lake Saysary in winter is a popular outdoor space for students.  
 

 
Fig. 3: Lake Saysary (photo of the author) 
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The nordic walking with sticks, called in Yakutia “scandinavian walking”, has many adherents, 
especially among the women over 50 years old. There are walking clubs and associations, practicing 
the walking at least two or three  times a week in any weather in city park, on the river and lakes.  
For young peoples and adults within a radius of 8-30 km from the city center, several outdoor 
complexes are located on the hills: Urdel Park, Chochur Muran, Hill of love and the new center of 
leisure and recreation Tekhtur. All this spaces for outdoor activities propose snowboard, ice slides, 
skating rink, snow mobiling, ATVs and dog sledding, horseback riding. And also  ice-bar, cafes,  guest 
houses, photo zones of ice figures overlooking the city.  
 

 
Fig. 4:Tourism and recreation center Tekhtur, neighborhood of Yakutsk (photo by Anna Semenova) 

 
Discussion 
The public spaces for winter recreation and leisure promote the outdoor activities, and increase the 
attractiveness of winter landscape. The winter and the cold, as main feature of winter, little by little 
begin to gain an advantage. Valorisation of winter outdoor space in nordic cities is an complex psycho-
emotional process of friendly attitude to life and experiences in cold areas.  
 
Conclusion 
Thus, the winter urban spaces should allow to practice outdoor activities, be comfortable, accessible 
for any category of citizens and city guests,  and seasonally sustainable. The natural landscape is 
easily adaptable for the creation of puvlic spaces for winter activities and  does not require large 
financial investments from the municipality.  
Yakutsk and its neighborhood offer a lot of spaces for recreation and leisure outdoor, increasing the 
aesthetics of winter landscape, promoting the new valorization of the cold world as a basis for 
sustainable development, resilience of northern wellbeing and tourist attractiveness.   
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Souhrn 
Jakutsk, město s dlouhou chladnou zimou, rozvíjí představu o jedinečnosti životních zkušeností v 
extrémně chladném podnebí, které získává na důležitosti díky globálnímu oteplování. Chlad je 
považován za výhodu a poptávka po cestovním ruchu na Velkém severu roste. Valorizace zimního 
venkovního prostoru v severských městech je komplexní psycho-emocionální proces přátelského 
postoje k životu a zkušeností v chladných oblastech. V posledních letech se jakutské město rozvíjí a 
zvětšuje veřejný prostor pro venkovní aktivity, vytváří pohodlné životní prostředí. Jsou brány v úvahu 
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zkušenosti a osvědčené postupy plánování severních měst, vůdci severního cestovního ruchu 
světového významu. 
Jakutsk a jeho okolí nabízejí mnoho prostor pro rekreaci a volný čas venku, zvyšují estetiku zimní 
krajiny, podporují nové vnímání chladného světa jako základu pro udržitelný rozvoj, odolnost 
severního blahobytu a turistickou atraktivitu.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact  
Liudmila Zamorshchikova   
E-mail: lszam@mail.ru 



  391  

QUANTIFICATION OF THE USE OF FORESTS AND FOREST TRANSPORT ROUTES BY 
CYCLING 

 
Roman Bystrický 

Faculty of Forestry and Wood Sciences of the Czech University of Life Sciences Prague (CZU), 
Kamýcká 129165 00 Praha – Suchdol, Czechia 

 
Abstract  
Cycling is one of the most popular activity in the Czech Republic. The conditions for this type of 
recreation are there excellent, also due to free use of the landscape. Significant part of this activity is 
concentrated on the forest transport routes and other routes for forest transport. All these routes also 
serve as a guideline for visitors in the area, passing through important points of the landscape and 
lead to an interesting and attractive places. This concentration of different types of recreation activities 
has a serious impact on the forest management. Forest transport routes were primarily built for the 
removal of timber and forest products. This paper describes and assesses the influence of the cyclist 
on the forest infrastructure, especially with regard to the restriction of its use and the various 
requirements, that are placed on forest transport routes in terms of their use. 
 
Key words : forest (haul) road, recreation, cycling routes, Regional Plans of Forest Development 
(RPFD) 
 
Introduction  
A year ago, would no one have thought about, how the situation of use of forest transport routes for 
recreation would develop. In the light of travel restrictions and other restrictions on population 
movements in frame of Covid-19 pandemic, have cycling and other leisure activities in domestic 
tourism gained a significant popularity. The previous article evaluated the issue of tourist routes along 
forest transport routes. The presented paper would deal in more detail with cycling. 
Cycling, together with hiking, is an important phenomenon in the use of the landscape, especially the 
forest. In 2016, about 42,000 km of hiking trails were registered. The cycle routes also showed similar 
length, when about 40,000 km were marked in the Czech Republic. 
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. 
Different, sometimes conflicting requirements of individual groups of forest infrastructure users are 
important factors. These are, for example, requirements for different types of forest route surface. A 
significant part of cycling enthusiasts would like smooth and high-quality surfaces - bitumen, while 
hikers would prefer natural surfaces such as gravel. 
 So how can the capacity of forests for recreation be assessed and quantified? 
 
Materials and methods  
The basic hypothesis is similar to that concerning hiking routes (Bystricky 2020) and is based on the 
fact that a significant part of the above-mentioned hiking routes, cycling and other routes use forest 
transport routes of class 1L or 2L. This 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 cycling routes, 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 cycling routes 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. 
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The aim of all works and analyses will be: 
- Assessment of the consistency of cycling 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 cycling routes 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 cycling routes 
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 cycling routes 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 cycling routes in vector form from the 
source mapy.cz/seznam.cz from 2016 were used. 
 
Results 
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. 
 
Tab. 1: Share of marked cycling routes in forest road by natural forest areas ) Source: ÚHÚL 2020, 
mapy.cz 2016) 

   Share of marked cycling routes in forest road by natural forest areas (NFA)(km) 
NFA Forest roads total in forest roads Share (%) 

1 1598,95 482,90 30,20 
2 106,1 41,36 38,98 
3 636,62 217,31 34,13 
4 201,68 16,91 8,38 
5 300,54 38,90 12,94 
6 1666,12 261,62 15,70 
7 1155,25 109,35 9,47 
8 752,93 50,46 6,70 
9 608,92 62,86 10,32 

10 3096,91 306,09 9,88 
11 1083,53 306,68 28,30 
12 1866,04 214,19 11,48 
13 2270,13 562,91 24,80 
14 317,52 52,77 16,62 
15 1449,33 139,29 9,61 
16 3397,39 423,39 12,46 
17 1599,79 310,77 19,43 
18 880,13 272,85 31,00 
19 465,67 153,50 32,96 
20 248,49 52,19 21,00 
21 571,69 187,52 32,80 
22 562,32 340,89 60,62 
23 501 142,39 28,42 
24 251,38 101,28 40,29 
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25 370,76 109,56 29,55 
26 236,69 43,55 18,40 
27 1099,47 369,06 33,57 
28 1648,05 240,02 14,56 
29 1742,03 295,23 16,95 
30 1273,83 323,97 25,43 
31 1025,81 199,57 19,45 
32 119,87 14,04 11,71 
33 1463,23 306,94 20,98 
34 229,22 37,29 16,27 
35 798,96 126,52 15,84 
36 413,06 159,78 38,68 
37 86,12 31,20 36,23 
38 633,97 132,37 20,88 
39 251,84 37,04 14,71 
40 1515,93 264,53 17,45 
41 1027,98 193,64 18,84 

Total 39525,25 7 732,69 19,56 
 
From the provided documents and analyses results, that on average are in forest natural area used 
approx. 20% of all forest paths for recreation. However, in comparison with regions, the differentiation 
and variance of values is much higher. Natural forest areas (NFA) 2,  24 and 36 show the highest 
share - over 40% of all forest roads are used for cycling activity. The extreme is NFA 22 – The Giant 
Mountains (Krkonoše), where the share of forest transport routes used for cycling reaches almost 
61%. These results correlate well with the reality. Especially in the case of NFA 22, which is also one 
of the busiest tourist regions in the Czech Republic. Other NFA´s will require further analysis and 
research. 
 

 
Fig.1: Share of marked cycling routes in forest roads natural forest areas (NFA) 

 
Discussion 
Even in the case of cycling activities, forest management roads, especially forest haul roads of classes 
1L and 2L, partly also a 3L class roadhouse, are significant part of all routes used for recreation. 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. It can be said, that in comparison with hiking, the use of forest roads for 
cycling is lower, but with greater extremes both at the level of regions and at the level of NFA. 
Growing demand of society for recreational use of land, especially forests and forest roads, its 
equipment with better surface are in the contrast to the deteriorating economic situation of forestry 
related to the spreading bark beetle calamity. The services and benefits that were somehow 
automatically expected from forestry will be more difficult to finance in the near future. Additional 
sources will be needed for funding of these actvities, as forestry resources will not be sufficient. 
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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 (Bystricky 2020). 
 
Conclusion 
The aim of the paper was to propose a procedure for an objective assessment of the burden on 
landscape by cycling activity. As Bystricky (2020) proposed, 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 (Bystricky 2020). 
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Souhrn 
Jízda na kole je jednou z nejoblíbenějších aktivit obyvatelstva v ČR. Podmínky pro tento druh 
rekreace jsou vynikající. Je to možné i díky volnému užívání a vstupu do krajiny. Významná část 
tohoto užívání je koncentrována na lesní odvozní cesty a ostatní trasy pro lesní dopravu.  
Turistických tras bylo v roce 2016 evidováno kolem 42 000 km. Skoro stejnou délku vykazovaly i 
cyklotrasy, kterých bylo v ČR vyznačeno kolem 40 000 km.  
Významným faktorem jsou rozdílné, někdy až protichůdné požadavky jednotlivých skupin uživatelů 
lesnické infrastruktury, zejména lesních odvozních cest. Jde třeba o požadavky na různé druhy 
povrchu lesních odvozních cest. Významná část příznivců jízdy na kole by chtěla hladké a kvalitní 
povrchy – bitumen, pěší turisté by upřednostňovali naopak přírodní povrchy, jako je třeba štěrk.  
Z předložených podkladů a analýz je zřejmé, že průměrně je využito v rámci PLO cca. 20 % všech 
lesních cest pro cyklotrasy. V porovnání s kraji je ale diferenciace a rozptyl hodnot daleko vyšší. 
Nejvyšší podíl vykazují PLO 2, 24 a 36 – kde téměř 40 % všech lesních cest je zde využíváno pro 
potřeby cykloturistiky. Úplným extrémem je pak PLO 22 - Krkonoše, kde podíl lesních odvozních cest 
využívaných pro cykloturistiku dosahuje až téměř 61 %. Tyto výsledky dobře korelují s tím, že 
zejména v případě PLO 22 se jedná současně o jeden z turisticky nejvytíženějších regionů ČR. U 
ostatních PLO budou potřebné další analýzy a zkoumání.   
I v případě cykloturistiky lze říct, že 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 využití území navzájem, ale také mezi uživateli lesů a 
jednotlivými druhy rekreantů. Území silně turisticky využívaná vyžadují jiný přístup k lesní dopravní 
síti, jiné povrchy a jiný režim využívání ze strany lesního hospodářství (Bystricky 2020). Lze říct, že v 
porovnání s pěší turistikou je využívání lesních cest nižší, ale s většími extrémy jak na úrovni krajů, 
tak na úrovni PLO.  
Cílem příspěvku bylo zhodnotit objektivně zatížení území cykloturistikou a rekreací a jak uvádí 
Bystricky, vytvořit předpoklady pro další zkoumání a pro návrh opatření a postupů v jednotlivých 
druzích území tak, aby došlo ke zmírnění tlaků a minimalizaci rozporů mezi různými druhy využívání 
lesa, které ve svém důsledku takřka znemožňují jeho smysluplné a racionální obhospodařování.   
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 jeho realizace (Bystricky 2020). 
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Abstract  
Agricultural and food waste from farms and agro-food industries could be reused in order to improve 
food production systems. In fact, organic waste produced by the agricultural sector is rich in nutrients 
that can be recovered and used as fertilizers. Among the various organic wastes for nutrient recovery, 
the primary interest is towards livestock effluents both for the abundance of annual production and for 
the physical and chemical characteristics that make them suitable for the agricultural reuse. The 
process currently used for the treatment of organic waste is the AD process (anaerobic digestion), 
which converts organic waste into biogas (source of alternative energy) and digestate; biogas can be 
used as a while the digestate (soil fertilizer after composting). 
The objective of this work was to analyse three different livestock manure mixtures for biogas 
production by means of a laboratory-scale demonstration prototype of a plant for the anaerobic 
digestion of agro-food biomass, as well as to reuse the residual by-product of anaerobic digestion (AD 
effluent) for the preparation of compost on a laboratory-scale. 
 
Key words: Anaerobic digestion, digestate, manure, biogas, compost 
 
Introduction 
For the reuse of agricultural waste, the process used is the anaerobic co-digestion and subsequent 
composting, that through biochemical conversion processes transform vegetable waste and manure 
mixtures into reusable products suitable for agronomic use and/or energy production. Anaerobic 
digestion takes place in absence of oxygen and by the action of anaerobic microorganisms. The 
biochemical process of digestion consists of four interconnected steps (hydrolysis, acidogenesis, 
acetogenesis, methanogenesis), by specific bacteria that produce methane, carbon dioxide and other 
trace gases (Lozano et al., 2009). Thus, anaerobic digestion stabilizes organic waste through the 
mineralization of volatile solids and the reduction of pathogenic microorganisms as well as producing 
biogas and digestate (AD effluent). The amount of biogas produced and the chemical characteristics 
of the digestate depend on the starting biomass (amount and type of carbohydrates, lipids and 
proteins; presence or absence of lignocellulosic structures; particle size). Cattle manure already 
contains methanogenic bacteria that are useful to start the fermentation phase (Tufanerand Avşar, 
2016). However, anaerobic digestion of manure has an anaerobic biodegradability of about 45-50% 
(Rico et al., 2007) and therefore not high biogas production because cattle manure contains lignin 
complexes that are very resistant to AD (Monteiro et al., 2011). Therefore, most of the digesters are 
fed with bovine manure and organic waste (co-digestion) (Rico et al., 2014). Co-digestion is the 
simultaneous use of different categories of biomass, solid and liquid, in the anaerobic process and it is 
a useful strategy to improve process performance and stability (Braguglia et al., 2017; Xu et al., 2018). 
The aim of this paper is to analyze the anaerobic digestion and composting of three different manures: 
a- manure from a buffalo farm, b- manure from dry cows and c- manure from lactating cows. The 
experimental tests were performed using a laboratory-scale prototype for the biogas step, and by a 
prototype composter for the composting test. The AD effluent produced by anaerobic digestion of 
lactating cow showed the best chemical and physical characteristics, so, after the addition of shredded 
wheat straw, it was used to be composted by means of a composter prototype. For the reuse of AD 
effluents in agriculture, composting is the most widely used method, as it allows for the sanitisation 
and stabilisation of the organic material (Sauve and Acker et al., 2020). as well as improving the 
physical characteristics of the soil. 
 
Material and methods 
Three different batches with the following concentrations were prepared for the experimental tests: 
- 17 kg manure (dry cows) + 17 kg digestate + 10 kg water 
- 17 kg manure (lactating cows) + 17 kg digestate + 10 kg water 
- 17 kg buffalo manure + 17 kg digestate + 10 kg water 
The prototype plant consisted of three polypropylene bins with lid equipped with a bayonet closure and 
the same have been instrumented in order to perform continuous monitoring of process parameters 
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(Fig.1a). In particular, a valve has been provided for taking samples to monitor humidity, temperature, 
pH and conductivity. Inside each bin was installed a pump, with bottom suction and delivery with u-
tube to facilitate the tipping and homogeneous mixing of the sample. The pump has been connected 
to a timed system in order to have turning cycles in predefined times and intervals. A tap was mounted 
on the lid to convey the produced biogas to the BPC® µFlow, that are compact standalone volumetric 
gas flow meter for reliable, accurate and precise measurements, offering a large detection range with 
high linearity (Fig.1b).  
 

a b c 
Fig. 1: a) plastic bin used as digestion tank in the experimental test; b) uFlow used for the 

measurement of the gas flow produced during the test; c) Gas analyzer used for the biogas 
composition measurement. 

 
The flow meters were connected to the biogas storage bags, used for the continuous monitoring of 
CH4, O2, H2S and CO2 concentrations by means of a BIOcompact gas analyzer (Fig. 1c) (MRU Air Fair 
model SWG100). The entire test system was allocated in a temperature-controlled environment, in 
order to keep the temperature constant (35±1 °C). The test protocol included sampling for analysis of 
pH, temperature, total solids and total volatile solids, carbon, nitrogen as well as CH4, O2, H2S and 
CO2 concentration and biogas production. The digestate obtained from anaerobic digestion was mixed 
with wheat straw (20% w/w) to obtain organic compost to be used as a soil fertiliser. The composting 
tests of the digestate were carried out using a laboratory prototype, constituted by a wheeled 
parallelepiped tank made of galvanized sheet (1.0x1.5x1.5m) equipped with a closing lid and 
accessories necessary to the process phases. In particular, a grid has been placed at the base, to 
avoid the stagnation of the biomass at the bottom of the tank and to allow the aeration by means of a 
blower. A rotating reel was installed at the centerline of the tank to tip the biomass and a 
humidification system was installed under the lid with nebulizer nozzles. In addition, temperature and 
humidity sensors were installed for the continuous monitoring of process parameters. For the 
operation of the prototype was configured a control software, based on the detection of the 
parameters during the various stages of processing (aeration, mixing, humidification, etc.), allowing 
the complete automation of the system (Fig.2). 
 

 
Fig. 1: Control panel for the management of the process parameters during the composting trials at 

laboratory scale. 
 
Results 
During the anaerobic digestion the values of temperature, pH, total solids, total volatile solids, 
production in percentage of CH4, O2, CO2, H2S, and methane production were monitored (Fig.3). The 
temperature, after a settling phase in the first days of the trials, stabilised at around 40°C; for the pH, 
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starting from values of 7.2-7.7 for the 3 mixtures, after a first step of decrease, values increased to 
values of around 7.8. Biogas production peaked in the first two weeks and then decreased.  
 

 
Fig. 3: temperature and pH development during the anaerobic digestion of the experimental samples. 

 
The chemical and physical analyses carried out on the residual digestate showed that the ratio of 
carbon and nitrogen did not differ between the three mixtures (6.44 for buffalo manure, 6.29 for dry 
cow manure and 6.59 for lactating cow manure) and therefore only one kind among them was chosen 
for the second phase of tests with reference to the conversion of residual digestate into compost. The 
residual digestate was mixed with 20% (w/w) of chopped wheat straw. In this way, a mixture 
digestate/straw was obtained, which had a C/N ratio of 20.8, considered as a favorable value for 
composting. Temperature and pH were monitored during the composting trials, controling the humidity 
of the mixture at around 65% by adding a water spray at constant time interval (Fig.4). The initial 
measured pH was 6.17 and after a initial decrease, it increased up to a final value of 9.35. The 
temperature increased rapidly to 52.7°C, showing a high activity of the microbial species present in the 
sample, also as reported in literature, and then decreased to 21.6°C at the end of the test. 

 
Fig. 4: pH and temperature development during composting trials 

 
Discussion 
The content in total solids and volatile solids determined at the beginning of the trials showed it was 
suitable for the digestion process by the anaerobic bacteria present (Uzodinma et al., 2008). This 
result confirmed that all the samples were suitable substrates for anaerobic digestion. The pH showed 
an initial decrease and then increased until the end of the test. Methanogenic bacteria are sensitive to 
pH changes and grow best between pH 6.6-7.6. In fact, during the tests the highest daily biogas 
production was obtained with pH in this range. Analyses carried out on the residual digestate showed 
good values of carbon and nitrogen as confirmed by the C/N ratio. These values were similar for the 
three different digestates and therefore only the digestate from the lactating cow manure was chosen 
for the composting tests. During the composting process, the temperature and pH had a trend that 
showed that the process was developing correctly. Generally, in the first mesophilic phase, the 
temperature increases up to 40°C (Azim et al., 2018) and there is the development of psychrophilic 
and mesophilic bacteria that metabolize the simplest carbon compounds. This phase in the tests 
performed occurred rapidly in the first few days. The second phase is the thermophilic phase with the 
temperature ranging from 40 to 60 °C and in this phase there is a development of thermophilic 
bacteria that degrade organic matter into simpler substances.  
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Fig. 5: compost samples at the end of the experimental test 

 
During the tests there was an increase in temperature up to 52 °C with a decrease in pH. Indeed, 
following the increase in temperature there is a decrease in the pH value due to the organic acids that 
develop during the decomposition of organic matter (Kucbel et al., 2019). After the thermophilic phase 
there is the maturation phase in which the biological processes end. 
 
Conclusion 
Results of this research showed that all the kinds of manure had a good potential for biogas 
production and the quality of the residual digestate was optimal for the subsequent compost 
production.  
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Souhrn 
Cílem této studie bylo analyzovat anaerobní trávení a kompostování tří různých hnojiv vhodně 
ošetřených. Zkouška byla provedena v laboratoři s využitím laboratorního demonstračního prototypu. 
Digestát vyrobený anaerobní digescí po přidání drcené pšeničné slámy byl použit ke kompostování 
pomocí laboratorního demonstračního prototypu kompostárny. Výsledky tohoto výzkumu ukázaly, že 
tři hnojiva s anaerobní digescí mají reálný potenciál pro produkci bioplynu a digestátu. Vhodně 
zpracovaný digestát má navíc chemické vlastnosti, díky nimž je vhodný pro kompostování a opětovné 
použití jako půdní hnojivo. 
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Abstract           
Landscape protected areas represent unique parts of the land that developed organically over 
centuries of harmonious human use. The long time presence of anthropic impact left many traces in 
the landscape that form its current values and character. The high concentration of values is the 
potential driver of tourist attractiveness. However, the landscape character in these areas is frequently 
being disrupted. This paper examines a way to evaluate possible development areas in the Pálava 
Protected Landscape Area. Based on the current planning documentation, the built-up area should 
increase by 50 % on average in the future. Our work aims to revise development areas in regard to 
the high natural and cultural values of the region. The decision-making process is based on several 
factors, using GIS to determine visibility as one of the main factors. We also used 3D modelling to 
visualise possible outcomes. As a result, only 20 % of the planned development plots were considered 
as suitable. We highly recommend using 3D visualisations as a tool both in the planning process and 
in the landscape character assessment.  
   
Key words: nature protection, built-up area, cultural landscape, 3D model 
     
Introduction 
Landscape protected areas (LPAs) are larger parts of land that evolved by the long-term harmonious 
interaction of people and nature (Act No. 114/1992 Coll). Based on IUCN protected areas categories, 
LPAs carry significant ecological, biological, cultural and scenic values (Dudley, 2008). The aim of 
protecting the land is to ensure the integrity of interaction between nature and humans, to protect and 
preserve the landscape values. LPAs´ economic use is only possible in such a way as to safeguard 
and improve their fundamental ecological functions (Act No. 114/1992 Coll). Recreational utilisation is 
only possible when it does not damage the natural values. Act No. 114/1992 defines landscape 
character as a natural, cultural and historical character of an area. This Act protects landscape 
character from activities that would be reducing its aesthetic and environmental values. Interventions 
to the landscape character such as placing new buildings are only possible in regard to preserving the 
significant landscape features, cultural dominants, harmonious scale and relationships in the 
landscape. This law protects all the natural, cultural, historical and aesthetical characteristics and 
landscape values as fundamental landscape character elements.   
Built structures are integral part of the landscape. At the same time, they play a vital role in landscape 
visual quality. Guidelines for Landscape and Visual Impact Assessment (2002) describe a complex set 
of principles and tools, which is suitable to assess impacts of development in the landscape. GLVIA 
(2002) highlights the visibility assessment as an essential tool in the landscape evaluation and visual 
effects of future development plans. Its determination with GIS is helpful for large scale plans in 
particular. GLVIA (2002) also discuss various forms of graphic representations. Graphic illustrations 
are a recommended communicating tool between experts and the public, as they can deliver the 
message more quickly and simply than text. Photomontages, as an example of graphic illustration, are 
a standard tool to assess visual impacts in the landscape (GLVIA, 2002). They provide a realistic 
representation of potential changes. Their main benefit lies in the realistic landscape context of the 
potential changes. A 3D model is highly appreciated by GLVIA (2002) as it is possible to produce 
infinite numbers of views within the model. Thus, it is possible to evaluate the development impact 
precisely from any viewpoint.   
Landscape quality assessment was developed in the second half of the 20 century (Daniel, 2001). 
Since then, it is a relevant part of environmental management and policy. Daniel (2001) describes the 
difference between an expert and perception-based approaches in detail. The assessment of 
landscape character and determination of conditions to its protection is often controversial due to the 
subjective nature of mainly the aesthetic characteristic evaluation. In this paper, we aim to present a 
more objective way of development suitability assessment. 
 
Material and methods 
The study area consists of six villages located on the slopes of Pálava hillsides. The core area lies in 
the Landscape Protected Area Pálava. In the first step of the study, we analysed the landscape 
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concerning its natural, historical, cultural and aesthetical characteristic and landscape values. Then, 
we delineated future development areas based on the analysis of the urban plans. We used ArcMap 
version 10.4 from ESRI for the processing of the results and production of the maps.  
The visual exposure was determined with the help of GIS, using the Visibility tool in ArcMap. We 
placed 3800 random points outside the forest in the 20 km buffer zone from the Pálava hillsides as a 
basis for the visual exposure calculation. We used the digital surface model of the Czech Republic in 
the process. We classified the outcome into five visibility classes - the most, above average, average, 
below average and the least visible. The result was visualised using Natural Breaks (Jenks) method, 
which is most accurate for the purpose (Martínková-Kuchyňková, 2008).  A certain number of points 
from which the landscape area is visible represents each class. 
We created separate thematic maps for each village regarding visibility, values and slopes stability 
and created a summarising table including characteristic of the development plots. We visualised 
future development in a 3D model of the landscape and photographs. The 3D model was created in 
Sketchup Pro 2017, using contour lines extracted from the digital elevation model in ArcMap. The 
buildings were modelled according to their true size and character. We used the existing buildings built 
in recent years to model future urban growth areas, and we also used similar properties size. We 
created visualisations in photographs by a combination of a 3D model and images. We processed the 
final visualisations in Adobe Photoshop CC 2017. Based on the summarising table and visualisations, 
we selected possible development areas. 
 
Results 
Values 
Due to the unique combination of natural conditions like geographical location, climate, terrain 
formation and diverse geological-pedological subsoil, distinctive ecosystems including rare species 
have evolved in the study area. Thanks to the specific native environment, several nature protective 
regimes of national and international character apply there. Pálava Landscape Protected Area covers 
most of the study area. Moreover, two National Natural Reserves, one National Natural Monument 
and one Natural Monument lie there. The Birds and Habitat Directive, Wetlands of the Ramsar 
Convention, European network EECONET and UNESCO Biosphere Reserve Lower Morava all 
confirm the international importance. Thanks to the natural conditions, the area was inhabited as one 
of the first places in the Czech Republic. Many archaeological locations, including the Vestonice 
Venus site, prove that. Hillfort fortification relics remind of human settlements from the Bronze Age. 
There are also many human imprints in the landscape illustrating the everyday life of our ancestors. 
Those include remains of three castles, old limestone quarries and many small religious artefacts such 
as wayside shrines, statues of Saints, crosses or old chapel's remains. Old orchards and backyard 
gardens surrounding the settlements are a significant and traditional feature that provided a smooth 
and fluent transition between built-up and open landscape. They have a positive impact on the 
aesthetic quality of the landscape. Many old houses are listed buildings. Thanks to their high 
concentration in Pavlov, it was declared a village monument reservation. To sum it up, the study area 
is a unique place with many different valuable landscape features. 
 
Visual exposure 
The study area lies on the slopes, thus is visually exposed and sensitive to any visual disturbance. 
Therefore, it is crucial to determine the visibility explicitly by using GIS methods. We classified the 
area into five categories of visibility. Pavlov village lies in a visually very exposed zone. It is the most 
exposed village in the study area. Horní Věstonice and Klentnice lie both on the transition of high and 
average visible slopes. Perná and Bavory are in below-average visible locations with only their fringes 
or planned development plots expanding to average visible area. Dolní Věstonice, including the 
planned development plots, lies in the least visible part. 
 
Planned development 
Concerning future development plans, the villages plan to extend at least by 26 %, which is the case 
of Horní Věstonice. On average, the villages aim to grow by 41 %. However, this number rises when 
including development reserve zones up to 50 %. Klentnice is planning to grow by more than one 
third. Bavory and Perná are expecting to increase the area by more than 40 %. Dolní Věstonice is 
planning to spread by almost one half. However, Pavlov, a village monument reservation, is planning 
to increase its extent by more than 50 %. Thus, it is the village that is expecting the largest areal 
increase. However, when including development reserve zones, the highest planned development is 
in Perná, which might grow by 80 %. Table 1 describes an increase in the spatial extent of individual 
villages.  
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Tab. 1: Increase of built-up area, based on urban plans 

 
 
Decision process on development suitability  
We accessed the suitability of the development plots based on several criteria. One of the most 
important criteria was the visual exposure calculated in ArcMap. We also considered the presence of 
significant cultural, historical and natural values, such as village monument reservation, listed 
buildings, old orchards and backyard gardens or preserved Dyje riverbed in the case of Dolní 
Věstonice. Plot's localisation in relation to the historical core or horizons was also a decisive factor. An 
example of the process and key criteria in maps for Pavlov is in Fig. 1. 
 

Fig. 1: Development suitability criteria, e.g. village Pavlov 
 
Development suitability 
Suitable development plots were chosen individually for each village based on the summarising table, 
e.g. table for village Pavlov in Table 2. The only requirement for all settlements was to allow the 
development to some degree. In each case, we selected the plots with the least number of issues as 
suitable. The suitability of planned development for individual villages is in Table 3. On average, only 
23 % of planned development plots were found suitable. The biggest issue with planned urban growth 
was in Pavlov - village monument reservation. We were especially strict in this village due to the need 
to protect its cultural values. Thus, less than 10 % were considered appropriate. On the other hand, 
the least problematic development is in village Horní Věstonice, where half of the plots were found 
suitable. 
 
Tab. 2: Factors influencing development suitability, e.g. village Pavlov 
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Tab. 3: Suitability of planned development plots 

 
 
Development visualisation 
We decided to use a 3D model and photographs to demonstrate the possible outcome of a future 
scenario. In this paper, we will only present Pavlov's visualisation, as it is the most exposed village 
and the most valuable one at the same time. The 3D model is in three colours only to maximise the 
contrast and provide a well readable image. The extent of the surrounding landscape covers all 
important features and shows well the context of the development. Thus, it is possible to determine 
the impact of planned urban expansion. We used two different views that show well both the current 
and planned built-up. Selected views at the 3D model are in Figure 2. Figure 3 shows an illustration of 
the development in photomontages. The first photograph is from Děvičky Castle looking down at 
Pavlov. It is a point of interest to most of the incoming tourists and thus being a significant viewpoint. 
The second spot is on the opposite side of the Nove Mlyny Dam, showing well all the landscape 
typical characteristics. This image clearly illustrates a spatial expansion of future development and 
disruption of the original way of urban growth. 
 

Fig. 2: Development visualisation in a 3D model, e.g. village Pavlov 
 

 
Fig. 3: Development visualisation in photographs, e.g. village Pavlov 
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Discussion 
We find the planned development in the study area expansive and disregarding the existing values in 
the landscape. Future urban growth rising to 40 % on average is unsustainable in the LPA.  
In the Introduction, we have presented some tools that should be used in assessing visual landscape 
quality and evaluating development that are recommended by GLVIA (2002). Photomontages and 3D 
models are beneficial in landscape planning processes as they represent accurate visualisation and 
are more understandable to the public than two-dimensional maps and plans. Mentioned tools have 
great potential in landscape planning. However, they do not form a mandatory part of the planning 
processes in the Czech Republic. It is possible that use of development visualisations in the study 
area during the spatial planning processes and their presentation to the public could reverse the 
spatial expansion in the existing planning documentation.  
Development suitability based on the summarising table is a clear and unbiased approach. Thus, this 
method provides potential to both researchers, planners and the public. For example, GLVIA (2002) 
presents a case study “Landscape Strategy for Truro, Falmouth and Penryn (Cornwall)”,  developed 
by Landscape Design Associates in 2000. In this study, matrix analysis formed a basis for 
development suitability. The matrix included several factors such as landscape quality, visibility and 
role in the town setting. However, in the Czech Republic, this method is not widely used. Considering 
its potential, it is a pity. Modification of the essential factors in the matrix is possible according to the 
specifics of the evaluated landscape, e.g. it is unnecessary to include visibility in lowlands with a low 
height difference.  
    
Conclusion 
It is impossible to stop the ongoing trend of urban growth. However, the development in protected 
areas and other locations with a high concentration of landscape values should be carefully planned 
and managed to preserve the national heritage - landscape. Table with factors influencing the 
suitability of development plots represents an unbiased and clear method in development suitability 
assessment. This method should provide more objectivity in the evaluation process. In areas with 
dynamic terrain as our case study area, we recommend using the slopes exposure as one of the 
essential factors in assessing all future intentions in the landscape. Visualisations in 3D models offer a 
simple way to represent future development. Moreover, they allow quick modifications of possible 
scenarios and their comparison. Using photographs is probably the most precise way of visual 
demonstration. To sum it up, we recommend using our method to other landscape researchers.   
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Souhrn  
Chráněné krajinné oblasti představují jedinečné části krajiny, které vznikly organickým vývojem během 
staletého využívání člověkem. Lidé svým dlouhodobým působením v krajině zanechali mnoho stop, 
které dnes vytváří hodnoty a charakter krajiny. Vysoká koncentrace hodnot představuje potenciál pro 
turistickou oblíbenost. Krajinný ráz v těchto oblastech ale bývá často narušován. Tento příspěvek 
zkoumá možnosti hodnocení rozvojových ploch v CHKO Pálava. Podle platných územních plánů by 
se zástavba v oblasti měla do budoucna průměrně rozšířit až o 50 %. Naše práce si klade za cíl 
zrevidovat rozvojové plochy s ohledem na výskyt vysokého množství přírodních a kulturních hodnot. 
Náš rozhodovací proces je založený na několika faktorech, jedním z hlavních kritérií je viditelnost 
ploch stanovená pomocí GIS. Pro vizualizaci možného budoucího stavu jsme zpracovali i 3D modely. 
Z plánovaných rozvojových ploch jsme vybrali pouze 20 %, které jsme označili jako vhodné a možné 
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pro budoucí zástavbu. Použití 3D modelování pro vizualizace doporučujeme jako nástroj pro použití v 
rámci plánovacích procesů, tak i pro hodnocení krajinného rázu.  
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Abstract  
Biochar is produced by a pyrolysis process – the thermochemical decomposition of organic material at 
high temperatures with reduced access of the oxygen. Application of biochar can alter the water-air 
regime in agricultural soil. It can bind soil water and water-soluble nutrients, which are then accessible 
to the plant for a longer period of time.  
Our field experiment on a biochar-induced soil moisture changes began back in 2014, when the 
biochar was applied into the agricultural soil to a depth of 10 cm below the soil surface. The results of 
our study are from year 2020, when pea (Pisum sativum) was grown at experimental site. The soil 
moisture was measured by dielectric sensors in a time interval of 5 minutes at two variants of 
experiment, one without biochar (Control) and the other with applied dose of biochar of 20 t/ha (B20). 
The statistical analysis of obtained results confirmed significantly higher values of soil moisture at the 
B20 plots compared to the Control plots. Even seven years after the biochar application into the soil, 
its effect is positive, as it preserves and enhances the ecological functions of the soil by improving the 
conditions for the crop growth in the agricultural land.  
 
Key words: biochar, soil moisture, field experiment, agricultural land, recreation 
 
Introduction  
In current times of increasing weather extremes and climate change, is difficult to ensure good-quality 
and safe agricultural products. It is challenge not only for big farmers, but also for individual persons 
who tried to grow their own vegetables in good (bio) quality. The quality of soil and home-grown 
products is especially important for agroenterprisers, who provide recreation in family farms. 
Fertilization is one of possibilities how to improve soil physical and chemical properties and increase 
an agricultural production. To improve soil properties are used various organic materials, and biochar 
is one of them. Biochar is carbon-rich porous material produced from biomass by pyrolysis process, 
what means thermochemical decomposition of organic material at temperatures from 300 °C to 1000 
°C with reduced access of oxygen. The interest of researchers began to focus on applications of 
burned organic waste into soil in the 80's of the 20th century. They were inspired by Amazon area 
(Lehmann, Joseph; 2015) where the soils called Terra Preta were made by massive input of wood 
burnt (similar to biochar). These soils have a high content of organic material and retain a higher 
production potential than the surrounding soils (Glaser et al., 2003). High amounts of biochar added to 
soil affected soil wettability that influenced soil water retention (Ojeda et al., 2015). Biochar may alter 
the physical properties of the soil, including increasing aeration and water holding capacity of certain 
soils (Sohi, 2010). Biochar addition has been shown to improve plant growth (Graber et al., 2010), but 
also stimulate soil microbial activity (Smith et al., 2010).  
In Slovakia, we started with biochar experiment in field condition in March of the 2014. The aim of this 
paper was to evaluate the impact of the biochar application on soil moisture of silt loam soil in surface 
layer during the monitoring time period of the year 2020. 
 
Materials and methods  
Our measurements were conducted at the experimental area at Malanta site (Fig. 1). This area 
belongs to the Slovak University of Agriculture in Nitra, Slovakia. The research site is located 5 km 
north-east of Nitra city in the Nitra river basin where there is a deficit of soil water available to plants 
due to dry years (Tarnik, Leitmanova, 2017). The locality is 175 MASL and the soil is classified as a 
silt loam with content of sand 15.2 %, silt 59.9 % and clay 24.9 % (Simansky, Klimaj, 2017). Our 
measurements began in March 2014 when certificated biochar was applied to the 0-15 cm soil depth. 
A more detailed specification of the experiment foundation was described by Vitkova and Surda 
(2016). The biochar was produced from paper fibre sludge and grain husks in a ratio of 1:1 per weight, 
at a pyrolysis temperature of 550 °C (Vitkova, Surda, 2016).  
In this paper, we focused on comparison the measured soil moisture differences in two variants: at 
plots with biochar applied in the rate of 20 t/ha (B20) and plots without biochar (Control). Soil moisture 
was measured by 5TM dielectric sensors (Decagon Devices, USA), data was collected in five minutes 
interval and stored using the EM 50 data loggers. Two sensors were installed to the depth of 5-10 cm 
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below the soil surface at two B20 plots and at two Control plots (four sensors at each variant). We 
present average value from all sensors for each variant. The measurements were carried out during 
the 2020 vegetation period and the cultivated crop was pea (Pisum sativum). It was sown on March 
20th, but our measurements began later. The monitoring period lasted from April 24th to July 16th.  
 
Statistical analysis 
The normality of residuals was rejected according to the test of the normality. The sample data has 
been not drawn from a normally distributed population. Therefore, the Kruskal-Wallis test as a 
nonparametric substitute for the one-way ANOVA was used, because the assumption of normality is 
not valid. Two key assumptions are that the group distributions are at least ordinal in nature and that 
they are identical, come from the same location.  
The formula for the Kruskal-Wallis test is: 
 

 
where: 
 
n = sum of sample sizes for all samples, 
c = number of samples, 
Tj = sum of ranks in the jth sample, 
nj = size of the jth sample. 
 

 
Fig. 1: Studied area at Malanta site 

 
Results  
Average courses of soil moisture values in 5-10 cm depth at plots Control and B20 are shown at Fig. 
2. Soil moisture was higher at plots B20 almost all days during monitoring period. Expecially during dry 
days was difference higher. Vegetation period in 2020 was precipitationally well-balanced, so during 
the monitoring period was dry periods and also wet periods. 
Statistical analyses shows (Table 1) that minimal and also maximal values of soil moisture were 
measured at Control plots. Difference in soil moisture measured during dry period was statistically 
significant, but during wet period was statistically insignificant. During the analysed dry period was soil 
moisture higher at B20 plots (Fig. 3a). It is very principal result, because available soil water is one of 
top important requirements for plants during dry days. Soil moisture was equal at both plots during wet 
period (Fig. 3b). The biochar can not affect soil moisture during wet days.   
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Fig. 2: Courses of measured soil moisture values at plots with biochar (B20) and without biochar 
(Control) during monitoring period 

 
Tab. 1: Measured values of soil moisture (θ): θmin – minimal value, θmax – maximal value, θm (± their 
standard deviation) – median from every measurement of monitoring period, θdry (± their standard 
deviation) median of θ from every measurement during dry period 4.7.2020 – 10.7.2020, θwet (± their 
standard deviation) median of θ from every measurement during wet period 5.6.2020 – 11.6.2020.  

Plot θmin [-] 
(N=24023) 

θmax [-] 
(N=24023) 

θm [-] 
(N=24023) 

θdry [-] 
(N=2016) 

θwet [-] 
(N=2016) 

Control 0.101 0.427 0.148 ± 0.0519a 0.148 ± 
0.0070a 

0.215 ± 
0.0354a 

B20 0.124 0.400 0.182 ± 0.0398b 0.166 ± 
0.0090b 

0.212 ± 
0.0206a 

Medians with the same letter are not significantly different from each other (Kruskal-Wallis test, P > 
0.05). 
 
a 

 

b 

 
Fig. 3: Box plot of soil moisture values at Control and B20 plots during dry a) and wet b) period  
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Conclusion and discussion  
The application of organic material into the soil has been used for several centuries. In last decades, 
the interest of scientists has focused on biochar. Its application into soil can improve its structure and 
quality. It has an impact on the quantity and quality of the crop, because biochar properties can 
improve water-air regime in soil and retain more water in the soil and also water-soluble nutrients, 
which are then longer accessible for the plant. The results of our research confirm that the application 
of biochar in the soil is very important, especially during dry days. During laboratory measurement is 
determined, which application rate of biochar is optimal for a specific soil type in order to have a 
positive effect, i.e. to improve soil properties. After that can be the biochar applied by small and large 
farmers in their fields. Many family farms providing recreation in nature and nature-friendly farming 
activities strive for sustainable development and the economy, so the using of biochar in the soil can 
be an acceptable tool for them.  
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Souhrn  
Aplikace organického materiálu do půdy se využívá již několik století. V posledních letech se zájem 
vědců soustředil na biouhlí, jehož přítomnost v půdě dokáže zlepšit její strukturu a kvalitu. To má 
dopad na množství a kvalitu úrody, protože biouhlí svými vlastnostmi dokáže zadržet v půdě více vody 
a ve vodě rozpustných látek, které jsou pak delší dobu přístupné pro rostlinu. Výsledky našeho 
výzkumu potvrzují, že především během suchých dní je aplikace biouhlí v půdě velmi důležitá, zvláště 
při pěstování zemědělských plodin. Při laboratorním měření se zjistí, jaká dávka biouhlí je optimální 
pro konkrétní druh půdy, aby došlo k jeho pozitivnímu vlivu, tedy zlepšení půdních vlastností. Využít 
biouhlí mohou následně malí i velcí farmáři na svých polích. Mnohé rodinné farmy poskytující pobyt v 
přírodě a rekreaci se snaží o udržitelný rozvoj a hospodářství, proto použití biouhlí v půdě může být 
pro ně přijatelným nástrojem.  
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Abstract  
Assessing long-term land use changes is undertaken mostly with the help of old topographic maps, 
cadastral plans, aerial photos and other archive materials. However, land use changes can be also 
interpreted by comparing old landscape paintings with present landscape. A Czech project currently 
underway seeks to introduce landscape paintings as a trustworthy and attractive source for capturing 
land use changes, supplementing austere information from the map with another dimension and 
detail. With the help of landscape paintings, it is possible to recognize more fully the detailed 
landscape structure, the land management, the arrangement of settlement structure, the predominant 
vegetation type, sometimes even plant species or interesting geomorphological formations. Finding 
localities from which the landscape paintings were taken, comparing original/historical realistic painting 
with the current situation and their publishing on a web site, in a map application or directly in the 
landscape has big potential in recreation and tourism. The article presents specific examples of 
landscape paintings with the localization of the painter’s view of the landscape. Some paintings were 
taken in localities that are nowadays well accessible with hiking trails. The publication of a replica of 
landscape painting in a given locality can add a new dimension or a supplement to information panels 
or educational trails. Other landscape paintings may lead tourists to less known localities outside the 
main hiking trails. They can thus lead to an increase in the attractiveness of these localities and at the 
same time to deconcentrating tourists from frequently visited tourist sites. 
 
Key words: land use, landscape painter, recreation, hiking trail 
 
Introduction 
Old medium-scale topographic maps and detailed cadastre maps can be used to monitor long-term 
land use changes over a period of decades to 250 years (Havlíček et al., 2018). From the 1930s, it is 
possible to study landscape development with the use of aerial photographs, and from the second half 
of the 20th century with the use of satellite images (Skokanová et al., 2020, Nozdrovická et al., 2020). 
Such sources allow for assessing changes in detailed landscape structure (Skokanová et al., 2020). A 
somewhat neglected possibility of comparing landscape development, detailed landscape structure 
and land management is the use of old landscape paintings (Lacina, Halas, 2017). Publishing 
localized landscape paintings on web pages, in a map application or even directly in the field allows 
comparison of old and present landscape. A Czech project currently underway seeks to introduce 
landscape paintings as a trustworthy and attractive source for capturing land use changes. Localized 
and interpreted landscape paintings are gradually presented at thematic exhibitions, in documentaries 
and professional publications and will also be published in a map application. From the already 
presented and other gradually processed landscape paintings, it is clear that they have a high 
potential for use in recreation and tourism. 
 
Material and methods 
Comparison of old landscape paintings with present landscape has several steps. The first consists of 
selecting suitable landscape paintings with realistic representation of the captured landscapes from 
available museum and gallery collections and, where possible, private collections. Next, a spot of the 
painter’s view is estimated with the help of a topographic map and the accurate localisation of the 
painting is researched in the field. Several comparative photographs of the present state are taken – 
an overall view capturing the landscape changes, as well as details capturing changes in the terrain 
and vegetation cover. In the final step, a detailed map of the location and direction of the painter’s 
view is created and all changes are described (Lacina, Halas, 2017).  
To assess potential of landscape paintings in recreation and tourism, maps of hiking trails, cycling 
paths and educational trails from map portal www.mapy.cz were used. Localized landscape paintings 
were then divided into three basic groups: a) locality of a landscape painting is situated directly on a 
hiking trail, cycling path or educational trail; b) locality of a landscape painting is situated in close 
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proximity (up to 100 m) to tourist attractive place, hiking trail, cycling path or educational trail; c) 
locality of a landscape painting is situated outside the hiking trails, cycling paths or educational trails. 
For the evaluation of landscape paintings and their potential for tourism and recreation, 40 localized 
landscape paintings from Moravia and the Bohemian-Moravian Highlands, which are currently being 
prepared for exhibitions in 2021 and 2022, were selected. 
 
Results and Discussion 
Analyses of the 40 landscape paintings revealed that a total of 27.5 % of paintings can be found 
directly on a hiking trail, cycling path or educational trail (type a). In close proximity to 100 m from the 
tourist attractive place or hiking trail (type b), there are 37.5 % of the examined paintings. Outside the 
hiking trails, cycling paths or educational trails (type c), there are 35 % paintings – see Tab. 1. 
 
Tab. 1: Types of tourist potential for the landscape paintings localities 

Locality Type  Locality Type  Locality Type  
Bílý Kříž – landscape b Koryčany – village c Svratka – village 4 b 
Boskovice – town c Krčmaň – windmill c Štramberk – town c 
Boskovice – castle c Macocha – abyss a Štramberk – belfry a 
Bzenec – town b Nedvědice – village c Telč 1 – view c 
Čechy p. Kosířem – alley b Olomouc – city c Telč 2 – square a 
Čechy p. Kosířem – 
village c Plumlov – chateau 1 a Telč 3 from east a 
Čechy p. Kosířem – 
chateau b Plumlov – chateau 2 a Telč 4 from east c 
Čechy p. Kosířem –
chateau 1 b Prostějov – city b 

Velké Opatovice – 
town  b 

Čechy p. Kosířem – 
chateau 2 b Pond Lukáš c Veveří – castle 1 c 
Čechy p. Kosířem –
chateau 3 b Sovinec – castle b Veveří – castle 2 a 
Čechy p. Kosířem –
chateu 4 b Svratka – village 1 a Veveří – castle 3 a 
Černá Hora - chateau a Svratka – village 2 b Vír – reservoir a 
Harusův kopec – 
landscape b Svratka – village 3 b 

Žďár n. Sázavou – 
town c 

Helfštýn – castle c       
 
Based on the evaluation a set of recommendation was created for individual types of localities: 
a) locality of a landscape painting situated directly on a hiking trail, cycling path or educational trail: 

 publishing a painting’s replica in a specific place that is already visited 
 publishing the current view using a photo from the place or from a drone 
 adding information to existing information signs or panels 

b) locality of a landscape painting located in close proximity (up to 100 m) to a tourist attractive place, 
hiking trail, cycling path or educational trail: 
 publishing a painting’s replica in a specific place within a certain area (e.g. a chateau park)  
 publishing the current view using a photo from the place or from a drone 
 adding information to existing information signs or panels in the area 
 potential to create a separate smaller educational trail or link to already functional information 

panels in the area 
c) locality of a landscape painting situated outside the hiking trails, cycling paths or educational trails: 

 publishing a painting’s replica in a specific place 
 publishing the current view using a photo from the place or from a drone 
 creating new information signs or panels 
 potential to create a smaller educational trail or link to already functional educational trail in the 

surroundings 
 potential new touristic destination in the locality or region, use also for local residents 
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Fig. 1a, 1b:  Landscape painting in the locality Macocha abyss from Otakar Kubín from 1954 (left) and 

a photo of the locality from 2019 (right) 
Source: Vysočina Regional Gallery in Jihlava, authors 

 

  
Fig. 2a, 2b:  Observation platform “Dolní můstek” at the Macocha abyss (left) and an information sign 

in this locality (right) 
 
Localized landscape painting from Otakar Kubín from 1954 (Fig. 1a) is situated directly on the hiking 
trail and educational trail in one of the most attractive places in the protected landscape area Moravian 
Karst, in a locality of the Macocha abyss (Fig. 1b). It therefore belongs to the first group of paintings 
(type a). From the possible recommendations dealing with this type, publishing painting’s replica in a 
specific place – here represented by the observation platform “Dolní můstek” of the Macocha abyss 
(Fig. 2a) is an obvious choice. It can be done either by adding information to the existing information 
sign (Fig. 2b) or by installing new sign with the replica.  
Typical representatives of the type b paintings are a collection of paintings from various authors 
showing surroundings of the chateau in Čechy pod Kosířem village. Here, the painters’ object of 
interest was mainly the chateau, which was painted from several places in the chateau garden. Other 
paintings depicted e.g. an alley and a pavilion in the garden. For all these paintings, it would be 
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appropriate to install signs with the painting replica in the painter’s spot and create an educational trail 
in the entire chateau grounds. 

 
Fig. 3: Pond Lukáš on the painting from Gustav Krum from 1953 

Source: Vysočina Regional Gallery in Jihlava 
 
A typical example of a painting outside tourist trail is a painting by Gustav Krum from 1953, which 
shows the pond Lukáš (Fig. 3). This pond is situated southwest of the city of Jihlava and there is no 
tourist or educational trail in its vicinity (Fig. 4). Due to the proximity of the regional city of Jihlava the 
proposed recommendation entails creating an educational thematic trail with an information panel 
showing a replica of the painting, a picture of the current state and information about the landscape 
history of the place.  

 
Fig. 4:  Location of the pond Lukáš on the tourist map (source: www.mapy.cz) 

 
Conclusion 
Precisely localized landscape paintings allow for comparing the state of the landscape in the past and 
in the present. For tourism and recreation, it is appropriate to use this type of information not only 
virtually in map applications but also directly in the field through information panels, stops at 
educational trails or installations of a painting’s replica at a specific location of the painter’s view. 
Results from here presented study show that only 27.5 % of landscape paintings can be found directly 
on a hiking trail, cycling path or educational trail. By publicizing paintings not currently on or near 
existing trails through installation of information panels and creating new hiking or educational trails 
leading to these localities, other parts of the landscape can be made more attractive to tourists. This 
can lead to the transfer of tourists from frequently visited sites. 
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Souhrn  
V České republice aktuálně probíhá projekt, který se snaží prezentovat krajinomalbu jako věrohodný a 
atraktivní podklad pro zachycení změn v krajině. Pomocí krajinomaleb je možné v některých 
případech plnohodnotněji rozpoznat detailní strukturu krajiny, způsob hospodaření v krajině, 
uspořádání sídelní struktury, převládající typ vegetace, někdy i druhy rostlin, zajímavé 
geomorfologické útvary. Lokalizované krajinomalby umožňují srovnání stavu konkrétní krajiny 
v minulosti i v současnosti. V rámci cestovního ruchu a rekreace je vhodné využití lokalizovaných 
obrazů nejen virtuálně v mapových aplikacích, ale i přímo v terénu prostřednictvím informačních 
tabulí, zastavení na naučných stezkách nebo instalací reprodukce obrazu na konkrétním místě 
malířova záběru. Při studiu 40 vybraných krajinomaleb bylo zjištěno, že pouze 27,5 % krajinomaleb se 
nachází přímo na pěší turistické trase, cyklotrase nebo naučné stezce. U ostatních krajinomaleb je 
možné jejich interpretací zatraktivnit jiné části území pro turisty, což může vést k dekoncentraci turistů 
z turisticky hojně navštěvovaných míst. 
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Abstract  
For many rural areas, tourism is an opportunity to improve local people's quality of life and prevent 
their migration to central regions. However, tourism also brings some negative effects to rural areas, 
which can cause some hostility among locals and visitors. These negative effects can arise for various 
reasons: it can be the ruthlessness of visitors, the ambiguity of local rules, the state of the tourist 
infrastructure, but also too many visitors - in which case we call this the negative effect of overtourism. 
In this article, we tried to document various negative effects of mass tourism in rural areas of northern 
and eastern Bohemia. We distinguished the reason for this situation: whether the excessive number of 
tourists, which the site is no longer able to absorb, or whether the reasons are different. The research 
methods were interviewing local residents. We tried to find out their opinions on tourists, and field 
observations, where we verified whether the information obtained corresponds to the actual situation. 
From the obtained results, we created a typology that can help municipalities feel affected by 
overtourism. Our survey results show that in many cases, it is not possible to talk about overtourism, 
but that targeted actions of destination management would improve the situation. On the other hand, 
in some localities, these adverse effects are caused by an excessive number of tourists, and the 
solution to this situation is more complicated. 
 
Key words: Mass tourism, regional development, sustainable tourism, destination management, 
NIMBY effect 
 
Introduction 
Mass tourism's negative effects referred to as overtourism in recent decades, are usually concentrated 
in tourist-attractive cities and seaside resorts (Jovez, Diaz-Parra 2020; Koh, Fakfare 2020). However, 
due to the ever-increasing number of active tourists traveling worldwide, overtourism is becoming a 
threat to many localities in rural areas, which, however, tend to suffer from a lack of income from 
tourism. This somewhat paradoxical situation results from a process in which tourists selectively 
choose the most interesting destinations for their trips (Xiang, Gretzel 2010) and do not explore the 
rest of the region (Saeporsdottir, Hall 2020). This is, of course, an undesirable trend from the point of 
view of regional development, as visitors generate a load in the most popular tourist locations during 
their short trips. Still, they do not generate adequate profits for local communities. That is why many 
municipalities have been heard recently, which feel that there are already too many tourists visiting 
them. 
The official definition by World Tourism Organization (UNWTO 2018) defines overtourism as "the 
impact of tourism on a destination, or parts thereof, that excessively influences perceived quality of life 
of citizens and/or quality of visitor experiences in a negative way." However, the vague definition 
implies a relatively large degree of freedom in what can be perceived as the effect of overtourism. 
Several scientific studies (e.g., Koens, Postma, Papp 2018; Phi 2019; Dodds, Butler 2019) deal with 
this fact, but they were able to agree only that a universal definition of this phenomenon is not 
possible, as it significantly depends on the subjective perception of local communities (Muler 
Gonzalez, Coromina, Gali 2018). However, this article will guide you on detecting rural overtourism 
and distinguishing it from the relatively common NIMBY effect ("not in my back yard"). We believe that 
tourism is highly beneficial for rural regions, as it generates income and jobs. Also, its adverse effects 
can, in many cases, be reduced by appropriate destination management. 
 
Material and methods 
Data for this article were collected during 2020 concerning current restrictions due to the Covid-19 
pandemic.  The first data source was a questionnaire survey (556 responses were obtained in the 
period June - September 2020), which focused on the opinions of visitors (for detailed results, see 
Drápela, Boháč, Böhm, Zágoršek 2021). From this survey, we obtained information on how tourists 
feel some of the unpleasant effects of mass tourism. Another data source was interviews with local 
people, which took place during the same period and aimed to find out their views on tourism in the 
region and their municipality. This research was qualitative; it aimed to trace the potential negative 
effects of mass tourism in the area. In the third phase came the verification of information obtained 
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from interviews, where the objective dimension of overtourism was verified during a field survey. The 
effects of overtourism recorded in the field were then processed into a model, which we present below 
in the Results chapter. 
 
Results and discussion 
The results of a qualitatively focused survey using the three sources mentioned above are shown in 
Table 1. At the outset, it must be emphasized that these are the actual mapped effects of overtourism 
and not all potential impacts. The analysis focused on rural tourism, i.e., it did not include urban 
problems. From a geographical point of view, it was the territory of the Liberec and Hradec Králové 
regions plus the Děčín district. The findings were divided into three dimensions (objective, subjective 
and temporal) and then into thematic areas according to the type of object or subject. We call this 
structure the OST model because the objective, subjective and temporal dimensions form three 
imaginary dimensions of overtourism. 
 
Tab. 1: Three dimensions of overtourism (OST model) and their mapped impacts in rural areas of 
northern and eastern Bohemia 

Dimension Object/subject Impact 
Objective Local infrastructure Parking in inappropriate places   

Congestion on local roads   
Crowded public transport   
Adapting local shops and services to the needs of tourists  

Tourist infrastructure Crowded parking lots   
Damaged hiking trails  

Natural environment Damaged natural sites   
Garbage pollution  

Living conditions Rising housing prices   
High share of rented houses   
Gentrification 

    Loss of privacy 
Subjective Local residents Feeling of losing their home   

Perception of noise, vibration, and emissions from traffic   
Loss of local authenticity   
Anger at tourists  

Tourists Feeling of overcrowding tourist destinations   
Feeling stressed    
Feeling tired from the visit 

    Failure to meet holiday expectations 
Temporal Tourist season Duration and period of the main tourist season 

 
The objective dimension includes such impacts of overtourism that can be measured or documented 
somehow and can be proven to be related to too many visitors to the site. The most visible in the rural 
regions are usually problems with insufficient tourist parking capacity, which then leads to further 
impacts on local infrastructure. However, in many cases, their construction could solve this problem, 
as there are very few public parking spaces in rural areas. Other issues are generated by the seasonal 
nature of typical rural tourism, wherein the main season, in some cases, public transport connections 
are congested, which then cannot be used for ordinary trips of local residents. In some rare cases, 
there is a change in the focus of services from locals to tourists, when, for example, in a village where 
there are several tourist-oriented services lacks a grocery store. 
In the case of tourist infrastructure and the natural environment, it is necessary to critically assess 
which adverse effects result from an excessive number of tourists and which only the result of their 
inappropriate behavior. However, the influence of the number of tourists is indisputable for such 
phenomena as rock climbing, the speed of which is proportional to the number of tourists passing 
through, or the expansion of hiking trails to the sides, where narrow paths are no longer sufficient in 
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terms of capacity. The local population's deteriorating living conditions are reflected in the objective 
dimension mainly by rural gentrification, increased living costs, and loss of privacy. 
Demonstrating the subjective dimension of overtourism is somewhat problematic, as we can expect a 
paradox where the locals complain about the high number of tourists. Still, in reality, they are more 
bothered by their reckless behavior. Field observations must therefore verify the information obtained. 
It is also worth mentioning that overtourism is also perceived by the visitors themselves, who are also 
bothered by many of its effects and spoil their holiday experience. However, our effort to "objectify" the 
subjective dimension is not a generally accepted rule in the scientific community. As many authors 
point out (Muler Gonzalez, Coromina, Gali 2018; Cardoso, Silva 2018; Kuscer, Mihalic 2019), the 
perception of the phenomenon of overtourism is complex, with some studies preferring the "Vox 
populi, vox Dei" approach.  
The temporal dimension of overtourism has a significant impact on how intensely local people 
perceive its problems. It is typical for rural tourism that it has a markedly seasonal character, which 
can be advantageous in terms of its carrying capacity. While urban tourism is very intensive all year 
round, rural tourism is mainly the main summer season (July and August) or the winter season 
(depending on snow cover). Many locals can then accept certain restrictions for two months a year 
than if the situation lasted a whole year. This is one of the reasons why rural overtourism is not 
perceived as negatively by society as urban. However, its adverse effects on the natural environment 
can be more severe and sometimes irreversible (Drápela 2021). Therefore, rural overtourism's impact 
is of intense interest to nature conservation authorities and nature lovers in general. 
 
Conclusion 
Overtourism is a phenomenon in which boundaries cannot be precisely determined. However, this 
does not mean that we are not able to identify its effects objectively. In the article, we introduced the 
OST model of overtourism, which consists of objective, subjective, and temporal dimensions. These 
three dimensions need to be taken into account when assessing the impact of mass tourism on local 
communities, resulting in overtourism. Many negative consequences can be prevented by appropriate 
destination management measures or tourist infrastructure construction with sufficient capacity. We 
recommend focusing on the objective parameters of tourist destinations, as these are the primary 
reason for the subsequent negative perception of local tourism. 
The specificity of rural tourism is its seasonality, which helps local people to overcome the negative 
effects of overtourism. However, this should not discourage local officials from correcting it. Severe 
and sometimes irreversible changes overtourism affect mainly natural sites, although cultural 
monuments are also endangered. Therefore, the authors of this article hope that more attention will be 
paid to the future of tourism sustainability than at present. Tourism brings rural regions opportunities to 
develop, but it needs to be developed in the right direction. 
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Souhrn 
Pro mnoho venkovských oblastí je cestovní ruch příležitostí ke zlepšení kvality života místních 
obyvatel a prevenci jejich migrace do centrálních regionů. Cestovní ruch však přináší i některé 
negativní dopady na venkovské obce, což může způsobit určité nepřátelství mezi místními obyvateli a 
návštěvníky. Tyto negativní účinky mohou nastat z různých důvodů: může to být bezohlednost 
návštěvníků, nejednoznačnost místních pravidel, stav turistické infrastruktury, ale také příliš mnoho 
návštěvníků - v takovém případě hovoříme o negativním účinku nadměrného turistického ruchu, o tzv. 
overturismu. 
V tomto článku jsme se pokusili zdokumentovat různé negativní dopady masové turistiky ve 
venkovských oblastech severních a východních Čech. Rozlišovali jsme, jaký je důvod této situace, ať 
už je to nadměrný počet turistů, které obec již není schopna absorbovat, nebo zda jsou důvody jiné. 
Použitými výzkumnými metodami byly jednak rozhovory s místními obyvateli, během nichž jsme se 
snažili zjistit jejich názory na turisty, a dále terénní pozorování, kde jsme ověřili, zda získané 
informace odpovídají skutečné situaci. Ze získaných výsledků jsme vytvořili typologii, která může 
pomoci obcím v situaci, kdy mají pocit, že jsou ovlivněny nadměrným cestovním ruchem. Výsledky 
našeho průzkumu ukazují, že v mnoha případech není možné hovořit o overturismu, ale že by se 
situace zlepšila cílenými akcemi destinačního managementu. Na druhé straně jsou v některých 
lokalitách tyto negativní dopady skutečně způsobeny nadměrným počtem turistů a řešení této situace 
je komplikovanější. 
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Abstract  
It is known that the natural environment affects the entire structure and mental component of the 
economic and cultural system of an ethnos. In this context, a fundamental problem of studying the 
spatial development of territories and the formation of ethnolocal groups within the concept of 
humanitarian geography becomes relevant. Dominant markers of space (mountain, forest, lake/river) 
and the symbolic capital of a local group (language, folklore, ritual, images, beliefs, etc.) act as the 
main core when modeling a geo-cultural image. In this article, the concept of the mountain is 
considered as a figurative-geographical model associated with the emotional, rational and conceptual 
experience of space based on the northern Yakuts ethnolocal group. For this purpose, the author 
considered the following sources: – scientific research and field materials collected during 
ethnographic expeditions to the northern regions – Oymyakonsky and Verkhoyansk districts. Recently, 
in the humanities, a number of studies are aimed at elucidating the emic aspects of space, i.e. 
elucidation of the meanings that representatives of the studied cultures gave and attach to the 
surrounding space. Studying the landscape as a palimpsest allows considering all the images and 
realities of a place, ideas about space, local myths and the mental-geographical structure of a territory.  
 
Key words: sacred landscape, mountains, northern Turks, traditional worldview, myth and ritual 
 
Introduction 
The Sakha people are one of the oldest ethnic groups in Siberia, the largest of its indigenous peoples and 
the most numerous (49.9% of the population) in Yakutia. It has mastered a huge space that includes 
several geographical loci (Yakutia, Krasnoyarsk Territory, Khabarovsk Territory, etc.) and is 
characterized by a variety of landscapes: mountain-taiga, mountain, forest-steppe, tundra. 
A wide range of ecological niches determined the formation of a capacious ideological base, on the 
basis of which mythological, ethnic, symbolic images of spaces were formed, a mechanism for 
comprehending and developing territories, specific to each individual zone, was formed. Elements of 
the Turkic-Mongolian world and the Tungus-speaking peoples organically fitted into the cultural model 
of the Sakha people. In the harsh climatic conditions, preserving the introduced spiritual and original 
religious consciousness, combining traditional and updated practices of economic activity, the Sakha 
people in non-linear self-development formed several local ethnocultural communities: the central, 
Vilyuy and Northern Yakut groups. 
 
Material and methods 
The scientific theory of creating a geographical image of a specific territory (a system of signs, 
symbols, stereotypes, archetypes, myths characterizing a certain territory) based on humanitarian and 
geographical ideas about it was developed by D.N. Zamyatin (Zamyatin 2006). His concept gives a 
methodological key for creating the meta-geographical characteristics of the vital activity of the ethnic 
local groups of the Yakuts, identifying their specificity, according to natural and geographical factors. 
Research conducted by a team of Novosibirsk authors on the worldview of the peoples of Southern 
Siberia (Lvova et al., 1988) that has already become classic in ethnographic science, had a great 
influence on the development of the study of the ethnic space of the Siberian peoples. Current studies 
by E.N. Romanova, V.B. Ignatieva, V.M. Dyakonov  (Romanova et al., 2017), M.M. Sodnompilova 
(Sodnompilova 2009) and other scientists deserve special attention since they present the regional 
experience of studying spatiality, symbols, images and beliefs in traditional cultures. 
 
Results 
On the basis of metageographic, imaginative and semiotic characteristics, culture-historical images of 
local groups of central, Vilyuy and Northern Yakuts are distinguished.  
Central Yakuts - the main group of the ethnic group. They live on the Central Yakut Plain, the core of 
which are the great valleys of Tuymaada, Erkeeni, Erkeeyyi. These valleys are the sacred landscape 
and the "ethnic cradle" of the Sakha people.  
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The second largest group - the Vilyuy Yakuts - lives in the Vilyuy Lowland, much of which is the 
terraces of the valleys of the Vilyuy River and its tributary Markha. The main landscape is represented 
by larch taiga and many lakes, located on flat plateau-like inter-river spaces. 
In the tundra zone of the Anabar, Olenyok, Kolyma, Yana, Indigirka river basins, a group of Northern 
Yakuts developed, adapting the Northern aboriginal culture and preserving the Southern cattle 
breeding and horse breeding culture in severe climatic conditions. 
 
Discussion 
In modern humanitarian studies, the term space is used as the equivalent of the concept of the 
traditional world, and therefore, the area of distribution of ethnic groups is considered as pragmatically, 
semantically and symbolically mastered space. And natural objects (mountain, forest, lake/river) - as 
dominant symbols of worldviews that define the basic parameters of the universe.  
In the geo-cultural panorama of the Sakha people, orographic objects are distinguished from all 
natural objects with a complex of geographic, cultural and semantic values. Moreover, depending on 
the cultural and geographical characteristics of the territory of residence of certain local Sakha groups, 
a mental image of a mountain in "sacral topography" varies from "positive valence" to "negative 
valence" (Casey, 2002). For example, in the geographical vision of space of the central and Vilyui 
Yakuts, whose landscape is mainly characterized by the forest and steppe zone, the mountains are a 
peripheral "dangerous" area of the "developed space". In the worldview of the northern Yakuts, the 
inhabitants of the mountainous terrain, a mountain is a part of the "developed space" and the center of 
the Universe, the mediator between the celestial and terrestrial worlds, the habitat of ancestral spirits 
[Fig 1].  
 

 
Fig. 1: Sacrifice to the spirit of the mountain pass. Chersky ridge, Momsky district, Yakutia, Photo bu 

Yu. Sleptsov (1) 
 
The diversity of landscapes of the Yakutsk Territory led to a wide range of orographic objects: from 
small hilly areas to gigantic ridges, which are designated by the general term "khaja" (Turkic: kaja, 
kыja, käjä – rock; Buryat: хаjа – slope) (Pekarsky, 2008, p. 3242). The landscape of Yakutia is 
characterized by both earthen and stone elevations of the relief, therefore, a word "taas" is added as 
the determination of belonging to a particular type (Turkic: tash, dash – stone) – stone (Pekarsky, 
2008, p. 2646) and "buor" (Turkic: bor) – land (Pekarsky, 2008, p.560). The term "tya" (Yakut: forest, 
taiga, Turkic: tau, tag, dag – mountain) can also be referred to the group of local terms (Pekarsky, 
2008: 2929). According to informants, in the northern areas, the hunting space in the highlands is 
called "tya".  
Rocky outcrops of bizarre forms rocks are defined in the Yakut language as "turuuk taas khaja" – 
standing mountains and "kihileekh khaja" – mountains with human figures. The general idea of a 
mountainous landscape, a ridge, is expressed through the common terms "khajalaakh sir" and "taas 
khajalaakh sir". Thus, the understanding of space, the designation of a landscape is characterized by 
the phrase with the term "sir" – earth. 
In the myths created by the Sakha people, mountains, like other dominant symbols of the landscape 
(water and forest), arose when the god "ajyy" leveled the earth, and the devil "abaahy" created 
mountains, hills, forests, ravines, reservoirs to spite him. Thus, in almost all mythological plots, primary 
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elements arise because of contradictory actions of antagonists – the God and the devil. Therefore, 
they have an ambivalent essence: on the one hand, they are presented as positive and, on the other 
hand, as negative loci (Cosgrove, 2008). 
In the common worldview of the Yakut people, mountains are the elements of a far from perfect and 
positive space, an ideal example of which is certainly "alaas" – the "developed" place of residence 
(Danilova, 2011, p. 16). For example, according to the mythopoetic heritage, mountains are always on 
the edge of the earth denoting the border of the developed space – "alaas". In local versions of the 
Vilyui epic tradition, a peripheral region, where "motley and ribbed" mountains are located, is 
described as space, where "the earth and the sky rub between themselves". In this case, the negative 
load is enhanced by the "mobility" of mountains and color designation. All these characteristics are 
conditionally associated with the habitats of evil spirits. 
In many epic scenes, orographic objects represent the boundaries between the Middle and Lower 
Worlds. However, in the epics of the northern Yakuts, mountains most often act as a kind of channels 
between the world of celestial deities and the world of people. Besides, mountains act as the center of 
the earth and correlate with the World Tree "Aal luuk mas". Here we can note an important property – 
statics in the definition of the mountain semantics: "stable, static high mountains and ridges". The 
positive symbolism of a mountain can also be found in symbolic mystery texts, where a mountain is 
overgrown with the qualities of stability and immobility, as a result of which it is identified with the 
dwelling – a micromodel of the Universe.  
The projection of socio-anthropological properties onto mountain objects is also reflected in the idea 
that mountains are a frozen and petrified human society. Besides, in the outlines of mountains, rocks, 
hills we often considered the visual images of people and body parts. It is worth noticing a special, 
respectful attitude to the mountains, which was expressed through the endowment of human 
properties and statuses to them. 
Northern Yakuts give special status to the mountain located near the settlement. They respectfully call 
it Mrs. Mountain – "Ebe khaja". It is the key symbol of the ancestral territory. At the same time the spirit 
– Mistress of the Mountain "Khaja ichite" is a patroness of the family line. 
A man has another attitude towards inaccessible high mountains and cliffs in the highlands. Such 
rocky mountains are considered "dangerous" habitats of evil spirits. In mythopoetics, they are 
described as "black mountain rocks and cliffs". Thus, black color additionally emphasizes the image of 
a "dangerous" place. The color symbolism that characterizes the appearance of a mountain object is 
one of the main constants of modeling its mythological composition. The sacred mountains “ytyk 
khaja”, like all the "positive" sacred natural surroundings, are painted in medium blue. The "positive" 
color palette also includes white color – the color of sacred status and heavenly origin.  
The spirit – Master (Mistress) of the Mountain "Khaja ichite" is considered one of the most revered. In 
order to avoid anger and seeking his/her favor, people performed sacrifices, hung bunches of horse 
hair ("delbirge") on the tree (cf. Turkic, Mongolian delberge, cloth pieces torn from a dress, threw 
coins, buttons and other things next to them (Alekseev, 1980, p.60). The northern Yakuts built a pile of 
stones "taas kystaabyt" on the mountain tops or in mountain gorges and left gifts next to it . It should 
be noted that the reminiscence of this action goes back to the ancient cult of the Turkic-Mongolian 
peoples "oboo, ovaa" and was preserved only in the northern Yakuts (Sodnompilova, 2009, p. 53). 
As the highest sign of hierophany, mountains claimed certain standards of behavior and attitudes. 
Northern women could not be near the sacred mountain bareheaded and barefoot, they were 
forbidden to climb the ancestral mountains. It was forbidden to speak aloud the name of the mountain, 
but to address through allegorical words: for example, "ebe, tya, taas", to point towards it, make noise 
and shout in the mountains, etc. A special prohibition was applied to travelers and hunters. Before 
going hunting in a mountainous area or going on a long journey through mountain passes, people 
sacrificed to "home" spirits (spirit of fire, dwelling) and to the spirit of the ancestral mountain, followed 
pre-traveling bans, did not tell the time of departure and arrival. All these actions were to ensure a safe 
journey and a successful hunt. There was a belief that if you take a pebble from the foot of the 
ancestral mountain, the spirit of the mountain will protect you on your way and the stone "will pull you 
back". Upon return, the pebble should be put back into place since it was forbidden to keep stones at 
home. Before using it in housekeeping, the pebble was placed in a container with water and left 
overnight so that water washed away the natural qualities of the stone. The reverence of the mountain 
is associated with the archaic tradition of burial of deceased relatives or shamans in the mountains. It 
should be noted that the local population "hides" many sacred places associated with the ancestral 
territory of their ancestors from strangers. For them, it is not only a place of deep reverence as the 
"cradle" of ancestors but also a source of vitality, a place of communion with the sacred space.  
According to the unwritten law on the cycle of life, a mountain, as the resting place of the ancestors, 
can be considered as a giver of the child's kut-soul. In the mythopoetics of the northern Yakuts, there 
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are scenes when childless couples ask for the child's kut ‘soul’ from the spirit of the mountain. It 
should be noted that the northern Yakuts consider themselves children of the ancestral mountains and 
call themselves "khaja sakhalara" – mountain Yakuts. They characterize themselves as "dignified, 
serious people with a firm and unshakable character, unlike the central Yakuts". According to the 
informants, "the mountain landscape influences the mentality so much that even people from other 
areas change their character and even their appearance". Indeed, the Yakuts have a pronounced 
feeling of "unity" with the place of residence. Thus, the "feeding" landscape simply permeates the 
entire human world, the mental matrix, the ritual complex (Chartier et al., 2015). 
 
Conclusion 
Therefore, the historical-cognitive analysis of the mental-cultural layer of the Mountain concept 
showed that, as for the orographic objects, the northern Yakuts still have archaic ideas associated with 
the Turkic-Mongolian substrate of the ethnogenesis of the Sakha people. For example, the northern 
Yakuts transferred the metaphor of the south and stereotypes of spatial behavior to a new 
geographical space. The remoteness from the main contact zone of migration flows and the 
landscape, similar in its geocultural characteristics to the former territory of residence, contributed to 
the preservation of the archaic spiritual universum associated with the cult of mountains. 
Unlike the central and Vilyui groups of Yakuts, whose mental landscape is dictated by paradigms-
images of alaas and taiga, the northern Yakuts consider the spiritual universum of mountains as a 
special culture text, where each of its elements organizes a special sign-oriented space. Thus, the 
concept of the mountain permeates the entire space of the local version of the worldview of the 
northern Yakuts. according to all geocultural characteristics, the mountains are a sacred landscape. 
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Souhrn 
Tento článek pojednává o hlavních mytologemech, symbolech a prostorových vírách spojených s 
orografickými objekty v místních skupinách severních Jakutů. To umožňuje odhalit obraz posvátné 
horské krajiny, která je nejen kulturním symbolem, ale také jakýmsi etnickým znakem severních 
Jakutů. Severní Jakuti považují duchovní vesmír hor jako speciální kulturní text, přičemž každý prvek 
tvoří zvláštní znakově orientovaný prostor. Koncept hory tak prostupuje celým prostorem místní verze 
světového pohledu severních Jakutů. Hora je dominantním symbolem v etnokulturní krajině severních 
Jakutů. Na obrázku světa jakutských lidí byly hory vždy vnímány jako okrajová oblast s negativní 
sémantikou „mimozemského“ nebezpečného území. Na rozdíl od centrálních a vilyujských místních 
skupin má obraz hory Yakuts severní hory pozitivní význam: je vnímán jako prostředník mezi 
nebeskou a pozemskou sférou a jako místo sakrálních stanovišť duchů předků. Hornatá krajina se 
svými sakrálními významy je jednou z prostorových charakteristik kultury a strukturním jádrem 
ekonomického a kulturního typu severních Jakutů. 
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Symbolická analýza přírodních objektů umožňuje identifikovat hlavní faktory vývoje etnokulturní 
krajiny. Národy a etnické skupiny vybavují (tradičně nebo neformálně) svůj životní prostor a dávají 
krajině a hmotným artefaktům symbolické významy. Výsledkem je, že jevy duchovní kultury jsou také 
ve struktuře kulturní krajiny. Jedinečnost krajiny kultury místních skupin se utváří v nepřetržité 
dynamice sémiotických vztahů člověka a přírody, které v procesu interakce organizují stabilní 
sémantické prostory. Udržitelná reprodukce systémotvorných prvků kultury (jazyk, vysoká úroveň 
etnické identity, tradiční vzorce chování, zachování národní každodenní kultury), jakož i kompaktnost 
osídlení přispěly k zachování archaické vrstvy jižní kultury ve skupině severních Jakutů. 
Sociální izolace, posílená přírodními horskými bariérami, vedla k zrodu původních kulturních forem 
vyjádřených v prostorovém vnímání. Jejich velká rozmanitost je výsledkem dopadu sociokulturních a 
přírodních faktorů. 
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Abstract 
ealthy and lush vegetation have a relaxing, soothing and therapeutic effect on the human body, both 
physically and mentally (soma and psyche). In Europe, throughout the nineteenth century, greenery 
was consciously introduced into cities' urban structure, intensifying such activities in the twentieth and 
twenty-first centuries. The study aims to show the meaning of urban green areas on city dwellers' 
health and mental condition. 
The beneficial effect of urban greenery is gaining particular importance now, among others, in 
mitigating the impact of the COVID-19 pandemic. Despite the virus's pathogenic effect, the pandemic 
has a devastating influence on a significant part of the human population's quality of life, exacerbating 
existing general and mental health problems. The latest research confirms that concerning the 
pandemic circumstances, especially in cities, vegetation has a highly beneficial effect on people's 
health and quality of life, e.g. in the aesthetic, emotional or physiological sphere. It is proved that the 
degree of self-esteem and life satisfaction are related mainly to the frequency of using urban parks 
and forests, and even to such a seemingly trivial factor as it is the view of trees and greenery from 
own apartment's windows. 
 
Key words: greenery, pandemic, parks, quality of life, recreation, trees, urban forests 
 
Introduction 
The COVID-19 pandemic over the past year has led to unprecedented changes in most people's daily 
lives around the world. Restrictions such as "social distance", "lock-down", home isolation, and severe 
limitation of time spent outside have already left a strong mark on millions of people's mental and 
physical condition It is associated with substantial emotional costs on a global scale and a negative 
impact on the quality of life of a significant part of the human population [Galea et al., 2020]. Long-
term stress caused by "lock-down" can lead to a decrease in overall activity in the field of biological 
and social resistance to disease [Qing Li, 2010]. 
In this context, the latest research confirms that urban green areas, especially parks, communal 
forests, wooded areas, etc., have a remarkably beneficial effect on people's health (soma and 
psyche) [Slater, 2020]. The degree of self-esteem, life satisfaction and subjective happiness is largely 
dependent on being surrounded by greenery. Even such seemingly trivial factors such as the view of 
trees from an apartment's windows may have a therapeutic effect on mental and physical health [Soga 
et al., 2020]. It is of great importance, especially in cities where most global populations already live 
(projected 5.0 billion people in 2030). 
The pandemic effects overlap with the already existing functional and spatial deficiencies of cities, 
negatively affecting residents' health and quality of life [Ewing et al., 2008; Łukaszkiewicz et al., 2021]. 
For this reason, all over the world, the importance of shaping greenery to obtain its maximum pro-
health impact is arising [Łukaszkiewicz, 2019; Fortuna-Antoszkiewicz, 2019]. The purpose of this 
publication is to present these issues. 
 
Material and methods 
The first stage of the work contained recognizing issues and the formulation of the research's primary 
goal. A literature search was conducted to compile examples of the vital role urban parks, forests, and 
trees r the quality of life in cities, especially during a pandemic. Combinations of keywords including 
"urban", "city", "parks", "forests", "health", "recreation", and "pandemic" were used in searching three 
online literature databases, including Scopus, ISI Web of Knowledge, and Google Scholar. Issues 
identified during the literature review aimed to describe the areas of social life in which parks and 
urban forests' greenery is of most significant importance, critical in a pandemic. However, greenery's 
health-promoting effect to be effective depends on its proper maintenance and the necessary care. 
Finally, based on their experience so far, the authors identified the major, in their opinion, problems 
related to the maintenance of greenery in cities. 
The data collected at this stage of the research was from both the literature and the authors' own 
professional, scientific, and practical experience concerning designing and maintaining tall greenery 
forms in the context of urban space. The analysis of collected data allowed us to state that parks, 
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urban forests and tall greenery are of extremely vital meaning for urban environments but, what is 
more crucial, for the urban society and the quality of life, especially during the pandemic. 
 
Results 
The civilization changes in city dwellers' lifestyle translate into a strongly felt socially - specific for each 
epoch and time - need for recreation and leisure [Huizinga, 1985]. Currently, during a pandemic, it is 
of great importance to provide high-quality recreational places (for everyday and holiday recreation), 
most often close to places of residence [Fig. 1.] incl. due to the intense pace of life and increasing 
communication difficulties [Canales et al., 2017; Łukaszkiewicz et al. 2018; Łukaszkiewicz et al. 2021]. 
 

 
Fig. 1: The city park is conducive to various forms of periodic rest and provides a favourable 

recreational bioclimate thanks to its lush greenery. Green Park, London (photo: J. Łukaszkiewicz, April 
2015) 

 
In the context of the pandemic, the recreational importance of urban parks and forests is growing 
immeasurably. In this case, especially tall green (trees) can significantly stimulate the feeling of the so-
called comfort or, in other words, "well-being" and exert an influence on the "recreational bioclimate" 
as a whole of natural variables determining the quality of recreation. Depending on their area and 
ecological diversity, tree plantings can significantly modify the bioclimatic conditions locally and in 
neighbouring areas. The decisive significance, in this case, is the structure of greenery (spatial, 
species, age) obtained through long-term shaping and care - visually attractive and ensuring optimal 
light and thermal conditions, ventilation, atmospheric air composition, etc. [Łukaszkiewicz, 2019]. 
The therapeutic value of parks or city forests for recreation increases in connection with solar radiation 
availability, which is of great importance for human health, for example, due to the possibility of skin 
synthesis of vitamin D3 (the so-called "sun vitamin"). Currently, studies show that the time of sun 
exposure is limited among children and adolescents (the so-called "computer generation"), but this 
problem also affects a large part of the adult population due to the type of office work (being indoors) 
[Wacker, Holick, 2013]. 
 

 
Fig. 2: Establishing parks, introducing trees - a remedy for environmental and landscape degradation. 

Silesian Park in Chorzów, area 600 ha, developed 1950-68 (photo: B. Fortuna-Antoszkiewicz May 
2014) 
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Properly composed greenery (in terms of space and species) in areas with residential functions is 
essential to ensure appropriate environmental conditions and sustainable revitalisation of the urban 
structure [Fortuna-Antoszkiewicz, 2019]. In general, the natural impact of green systems (parks, 
municipal forests, etc.) includes stimulation of air mass exchange and its purification, reduction of the 
greenhouse effect through carbon dioxide assimilation and oxygen release, reduction of air 
temperature amplitudes (reduction of "heat islands"), improvement of soil structure, water retention, 
noise suppression, etc. [Bell, Treshow, 2004; Gawroński, 2018] [fig. 2.]. 
 
It has long been known that keeping woody plants in urban areas is the simplest (and oldest) way to 
reduce air pollution. Phytoremediation, because we are talking about it, is the predisposition of plants 
to reduce pollution generated by industry, home heating devices, vehicle traffic, e.g. by filtration and 
reduction of the concentration of Particulate Matter (PM) and gases (e.g. nitrogen oxides NOx, carbon 
monoxide CO, sulfur oxide SO2 and ozone O3) [Gawroński, 2018]. 
The European Environment Agency (EEA) indicates that critical amounts of particulate matter (PM) in 
the atmosphere are a global problem (cause of disease and death). Apart from rainfall, the only 
effective form of reducing air pollution by PM are plants - and especially trees - that can directly 
accumulate these pollutants on the surfaces of leaves (needles and blades), young shoots and wax-
saturated bark. Trees can indirectly reduce dust pollution through transpiration and its influence on 
changing climatic conditions [Popek et al., 2015]. 
The effects of trees are significant, especially compared to the effectiveness of other measures to 
improve air quality and the environment, e.g. technologies that increase energy efficiency, reduce gas 
emissions and air dust, more efficient recycling of precipitation, energy-saving and environmentally 
friendly means of mass transport, etc. [Bell, Treshow, 2004; Gawroński, 2018]. It means that a 
development based solely on investments in the "technical sphere" without considering vegetation will 
never be fully sustainable. 
 
Discussion and Summary 
The introduction of greenery in terms of aesthetics, ecology and technology to urban areas is 
traditionally one of the remedies to alleviate climate changes, negative disturbances in water 
management, impoverishment of the animal and plant world, etc. However, for urban green areas 
[parks, urban forests] to fulfil their function correctly, they must be adequately shaped, cared for and 
protected for years. It should be noted that they are mainly anthropogenic in nature and show limited 
durability and the possibility of self-regulation through processes occurring naturally in nature. 
Various forms of vegetation - variable systems and systems sensitive to unfavourable factors (human 
activity → transformation of the environment) - are exposed, especially in cities, to degradation. 
Enlargement of the areas subject to anthropopressure - favours the conversion of habitats and plant 
communities occurring there [Fortuna-Antoszkiewicz et al. 2018]. 
Research on the condition of various types of cultural and natural objects (e.g. parks, urban forests, 
arranged greenery - street, road, water) allows defining the existing or potential threats. On this basis, 
three major current problems were diagnosed [Fortuna-Antoszkiewicz et al., 2017; Łukaszkiewicz et 
al., 2021]: 

1. investment pressure and development density - decreasing the natural and recreational area 
(giving up squares, reducing the area of parks) within cities; 

2. problems with achieving and maintaining, in a long-term cycle, ultimately "healthy", lush urban 
greenery, often in highly unfavorable habitat conditions of the central zones of the city; 

3. lack of the necessary care of vegetation in areas subject to human pressure and passive 
protection of greenery resulting from the carefully understood "greening" → the disappearance 
of composed forms, the entry of invasive plants and the threat to biodiversity. 

Vegetation found in urban areas requires constant protection - without constant, systematic care, it is 
threatened with degradation, and individual objects (parks, urban forests, street greenery, etc.) may 
lose their form, values and phytoremediation abilities. Strengthening the potential of vegetation in 
cities and its pro-health values (especially during the COVID-19 pandemic) depends, among other 
things, on the continuous shaping of the appropriate structure of tall green (composition, forms, spatial 
arrangements), taking into account natural, technical and cultural conditions. 
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Souhrn 
Skutečnost, že zdravá, svěží zeleň má relaxační, uklidňující a terapeutický účinek na lidské tělo, 
fyzicky i psychicky, je známa již dlouho. Už v průběhu 19. století byla zeleň vědomě zaváděna do 
městské struktury měst (např. Náměstí, parky, parky, dětské zahrady v Jordánsku nebo četné 
lázeňské parky v lázeňských městech), což ve 20. století tyto aktivity zintenzivňovalo (obnova 
přírodních zdroje po 1. a druhé světové válce, zakládání nových multifunkčních parků a tematických 
zahrad). Příznivý účinek zeleně nyní nabývá zvláštního významu, a to i při zmírňování dopadů 
pandemie COVID-19, která má kromě patogenního účinku viru devastující dopad na kvalitu života 
významné části lidská populace, což zhoršuje již existující problémy v oblasti duševního zdraví a 
obecného zdraví. 
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Abstract 
In view of the importance of spa resorts in Romania as a catalyst for increasing local economies and 
the treatment bases which they may provide in order to recover people who have passed through 
COVID-19 pandemic. 
The aim of this study is to support the continued development of spa resorts in close connection with 
the interest of tourists/ COVID-19 patients to recover after being infested with sars-cov-2 (Covid-19). 
In this study we analyze the relationship between the potential of these spas and their role in 
combating the pandemic, where the pressure to increase cases of SARS-CoV-2 is at an alarming 
level, more and more people needing recovery. 
The research methodology is based on graphical representations of logistic indicators, respectively, 
the number of beds in the spa sanatoriums, the evolution of accommodation capacity in the period 
2015-2019, the geographical spread of these resorts in Romania, the evolution of COVID-19, and the 
analysis of related bibliography the development of health tourism. The conclusion of the detailed 
analyzes showed an ascending dynamic of development interest by entities operating in these spa 
resorts in conjunction with the territorial potential, may have a function in the fight against the SARS-
CoV-2. 
Tourism in these spas has become a basic component in the local economic development, proven by 
the evolution of the indicators analyzed, at the same time being a solution in the recovery of people 
after COVID-19. 
 
Key words: Tourism, local economies, development opportunity, Pandemic crisis, Sustainability 
 
Introduction 
On March 11, 2020, the World Health Organization declared COVID -19 a global pandemic, as its 
severity is not only about the high mortality rate among the elderly or those with comorbidities but also 
the overload of hospitals and also with a huge impact on societies, our economies, social systems and 
labor markets. 
The specialized literature does not abound with information that would propose the spa resorts in 
Romania as a support for the recovery of patients who went through COVID-19, due to the fact that 
they have an outdated infrastructure, requiring substantial investments for their rehabilitation and high 
modern equipment, qualified staff (doctors, physiotherapists), modernized road infrastructure and 
accommodation units at European standards (Grecu et al., 2019). 
 In 1989, after the fall of the communist regime, the spas underwent a regression in their development 
and modernization process (Grecu et al.,2017), (Grecu et al.,2019). Research suggests that the 
trigger for domestic demand remains the tourist supply (Surugiu et al., 2020) 
The results of previous analysis confirm the importance of Romanian spa tourism in the sustainable 
development of local economies that have specific resources (Draghici et al., 2015) 
Most articles published about COVID-19 in Romania refer to the impact of the pandemic on the 
national economy (Onofrei et al., 2021) and on the Romanian labor force (Radulescu et al., 2021) or 
on the behavior of the Romanian educational system (Ionescu et al., 2020) 
Most European countries speak about spas as a solution for the recovery of patients who have been 
infected with COVID-19. Public interest began to grow after the application of the measures in the 
spas, maintaining the control over the infection with SARS-CoV-2  (Kardeş, 2021) 
Also, the fight against the consequences of COVID-19 can become a factor of development, having a 
target audience for rehabilitation programs (Aksenova et al., 2020) So there are programs that include 
diagnostic procedures (spirometry, blood tests) and treatments such as respiratory physiotherapy, 
mechanical lung ventilation, mineral water inhalation therapies, physical activity and psychological 
support, these spa facilities can be a framework suitable for the rehabilitation of the post-COVID-19 
patients (Antonelli & Donelli, 2020)  , it is believed that sars-cov-2 has no transmissibility at high 
temperature and humidity (Han, 2021) 
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From the point of view of spa tourism management, the current context is suitable for opening new 
horizons and it can be recommended that all spas adapt their facilities to a common Security Protocol 
against COVID-19 (Pinos Navarrete & Shaw, 2020) or they may receive assistance from their 
governments, mainly by creating or consolidating emergency funds (Pencarelli, 2020) 
Regarding the population that consumes spa and wellness services, it is very affected by this period, 
in a large proportion being represented by the elderly, who are afraid of infection with the SARS-CoV-
2 and therefore do not want to leave homes in order to avoid the risk of infection. The world has 
encounted many changes over the years, but now we are experiencing irreversible damage to our 
livelihoods from this crisis (Montemurro et al., 2020) , marking an extraordinary global crisis with its 
rapid spread which is leading to profound economic consequences (Centorrino, 2020) 
Therefore, this pandemic has created a pattern of physical distancing, especially of the elderly, 
invoking certain feelings of negative self-perception, being labeled as the most at risk and considered 
fragile  (Seifert, 2021) 
Furthermore, a better understanding of the problem could help spa operators to rework their service 
offerings, in a distinct and different service context (Buxton & Michopoulou, 2021) , but various 
competencies are divided between the different entities insolved in spa development, including 
tourism, health and local administrations (Anaya-Aguilar et al., 2021) , analyzing the impact of 
complementary medicine on sustainable tourism development (Krstić et al., 2020). 
The study aims to perform a detailed analysis of all factors involved in the proposal of spas in 
Romania, as an alternative to recovering people left with sequelae due to infection with SARS-CoV-2, 
examining the potential and function that these resorts have for treatment. 
  
Material and Methods 
The starting point of this study was to give a function to these spas during the COVID-19 pandemic. 
The problem facing these spas is the sharp decline in Romanian spa tourism in 2020 versus the 
upward evolution of the evolution of accommodation capacities in the analyzed period 2015-2020 (Fig. 
4). The study area was chosen because spas have medical potential and are spread all over the 
country (Fig.1) 

 
Fig.1: Map of the spa resorts in Romania 

 
Quantifying the potential for the accommodation capacity of spas, as well as the number of beds in 
spas in Romania before the outbreak of the COVID-19 pandemic and the evolution of cases confirmed 
by COVID-19 are important indicators in analyzing and proposing these resorts as a solution for 
recovery for people who remain with health issues after being infected with COVID-19. 
The databases from which we collected this information are those of the National Institute of Statistics 
(INS), Our World in Data (OWID), as well as the analysis of bibliographic sources. 
The INS database was used in graphical representations to show the evolution of the accommodation 
capacity compared to the 1990s when the so-called mass tourism took place, in which the spas 
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received a lot of tourists. Another important parameter being the evolution of the number of beds in the 
spa sanatoriums. 
The Our World in Data, National Institute of Public Health database was used to show the graphically 
represented monthly evolution of the pandemic caused by the SARS-CoV-2 in Romania and analysis 
by regions. 
The bibliographic analysis (Web of Science, Google Scholar) represented the accessing information 
on the situation of spas in Europe. 
 
Rezults 
The results of the analysis of the evolution of accommodation capacity in spas in Romania (Fig.2) 
show a progressive increase since 2017, reaching 2019 similar to 1990, when there was still mass 
tourism in spas in Romania. 
In 2015, the evolution of the number of beds in public spas (Fig.3) was downward, while the private 
ones it had a slight increase. All in all, in 2015’s the tourism sector is marked by structurally significant 
changes. 
Analyzing the evolution of COVID-19 in Romania (Fig. 4) we can notice an alarming increase in cases 
of disease, with a peak in november 2020 in which there was an increase of over 25% in cases of 
infection with SARS-CoV-2. 
The ratio between the cases confirmed by COVID-19 and the resorts in Romania, 
especially the spas (Fig.5), are ready to receive a small number of people in need of recovery. 
 

     
      Fig.2: Accommodation capacity in spas                     Fig.3: Number of beds in spa sanatoriums 
 
Through these analyzed indicators it can be said that the spas in Romania can cope with the domestic 
demand of patients and should be helped to go through this period, as evidenced by the continuous 
development interest of these entities and their spread throughout Romania (Fig.1). 
 

  
Fig. 4: Monthly evolution of cases of infection       Fig. 5: Extensive analysis of resorts in Romania  
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The present study is the beginning of the analyzes in which these spas are proposed to take part in 
the fight against COVID-19. 
 
Discussion 
The quantification of the accommodation capacity in the spas, as well as the number of beds in the 
spas in Romania before the outbreak of the COVID-19 pandemic show that they have the logistical 
capacity to cope with the first wave of people in urgent need of recovery, as well as the evolution of 
the cases confirmed by COVID -19 explain the need to find solutions for the recovery of people who 
remain with sequelae. 
For all spas in Romania, the beginning of the COVID-19 pandemic, brought a major decline in terms of 
development, after an upward evolution in 2015-2019, with investments in the next period in the latest 
equipment: non-ventilation invasive, tools to prevent acute respiratory failure (Bello et al., 2018) body 
ventilators or oxygen therapy  (Bach & Alba, 1990), and physical therapy in the treatment of Guillain 
Barre syndrome  (Stoian et al., 2021). To bring them afloat we must give them a role in the fight 
against COVID -19. Spas can help people who have been infected with Covid-19, but unfortunately 
there are no specific structures to provide intelligent treatment to these subjects (Masiero et al., 2020), 
cases of acute respiratory failure being an emergency treatment based on disease severity (Baig et 
al., 2020), neurological disorders (Borah et al., 2021), etc., all require therapeutic intervention after the 
patient is discharged from the hospital. 
Each company should take into account the logistical capacity it has, continuing investments in these 
treatment bases with the latest equipment. The spa resorts in Romania have been used since ancient 
times for the recovery and maintenance of health, we believe that in the future it should be a topic 
more and more often discussed. 
Therefore, in order to manage the overloading of health institutions with people in need of recovery, 
we believe that these resorts can contribute to programs adapted to people with respiratory problems 
by providing them with healing procedures. 
The numerical report of confirmed cases of COVID-19, compared to resorts from Romania, especially 
spas resorts, are higher. The development of logistical capacity needs to be continued. 
 
However, the spas in Romania have the logistical capacity, deserving to be given a chance to treat 
people affected by Covid-19, further developing with medical equipment and beds in spas nationwide. 
The study is limited to quantitative research of spas in Romania, which could be supplemented in 
future research with qualitative studies on the treatment base in these spas. 
After this study in which we showed the development interest, as well as the total logistical capacity 
that the spas have, it can be continued with the proposal of development projects as well as the 
number of people who need treatment for post-COVID-19 recovery. 
 
Conclusion 
Consequently, this study may help these spas to further develop and, last but not least, to be a 
solution in the recovery of people left with post-COVID-19 sequelae, through real recovery possibilities 
with therapies of acute fatique, treating depression, respiratory physiotherapy, sleeping disorders, 
oxygen therapy, saline aerosol therapy, physical activity, psychological support. 
We consider that we have taken the first step to highlight the important role of these spas in the fight 
with COVID-19, the success of this proposal being able to contribute to the development of medical 
tourism in Romania. 
This tourism sector has been the hardest hit since the beginning of the pandemic, representing an 
important segment for the development of local economies. 
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Souhrn 
Výzkum prováděný pomocí analýzy dat o ubytovací kapacitě, vývoji lůžek v lázních a počtu 
přenocování v lázních v Rumunsku ukázal jejich vývoj před vypuknutím pandemie. 
V důsledku toho existuje zájem o rozvoj těchto středisek, ale musí jim být přidělena role v tomto boji 
proti viru SARS-CoV-2, aby mohl pokračovat ve svém vývoji a uzdravovat lidi, kteří byli nakaženi 
COVID-19. 
Skutečnost, že jsou tyto lázně rozšířeny po celém Rumunsku, činí pohyb pacientů za účelem zotavení 
kousek od domova důležitou výhodou pro seniory nebo osoby se zdravotním postižením. 
Vzhledem ke složitosti výzkumného problému také není možné vypracovat přesné pokyny pro tyto 
lázně, zdá se, že tyto postupy by byly dobrým řešením při zotavování lidí s následky virové choroby 
SARS-CoV-2. 
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Abstract 
Water erosion processes are a much-discussed problem within the Czech Republic, linked to arable 
farming methods and land block sizes unprecedented in Europe. If there is an increase in extreme 
weather events, including precipitation totals, as a result of the expected climate change, not only a 
higher frequency of erosive hazardous rains can be expected, but also changes in the seasonality of 
their occurrence per month, abundance, intensity, and duration. Methods for calculating water erosion 
cannot be used to evaluate erosion processes in the nongrowing season. The present study deals 
with the assessment of erosion risks from snowmelt in the model foothill site and the comparison of 
erosion wash in the nongrowing and growing seasons based on methods of calculating erosion from 
erosion-efficient rains in the growing season and erosion from snowmelt. The results confirm 
comparable risks of erosion processes from snowmelt and precipitation in the growing season. The 
erosion from snowmelt is mainly occurring in foothill and mountain areas, where there would be an 
increased need to protect natural resources and to prioritize their non-productive use. 
 
Key words: non-vegetation period; the intensity of soil lost; land use; soil and water degradation 
 
Introduction 
Snow melting, soil freezing, and related erosion events show considerable spatial variability (Ollesch 
et al., 2005). The spring melting of the snow, as well as the repeated melting of the snow during 
winter, contributes to the annual run-off of water, as well as the removal of soil particles from the entire 
catchment area (Rekolainen, 1989). Soil particles released by water from melting snow are deposited 
after their speed drops at the foot of the slopes. However, fine soil particles are transported to 
watercourses in which create the predominant part of the splashed material. This unreasonable runoff 
from melting snow is the cause of the loss of soil if it is not protected by vegetation. The results of 
erosion studies in northern, central, and eastern Europe and North America suggest that the intensity 
of erosion during snowmelt can reach or even exceed the intensity of erosion induced by rain 
(Demidov et al. 1995, Lundekvam, 2003) The protective effect of vegetation in the spring season is 
small. The risk of erosion is particularly high in areas where autumn plowing leaves the soil 
unprotected (Lundekvam et al. 2003) 
The occurrence of snow cover in the Czech Republic is very variable locally and over time. Lower 
elevations have an average snowfall of about 35 to 70 days a year from November to April, with an 
average annual maximum height of 15 to 30 cm. It occurs exceptionally in October and May. The 
processing of the soil erosion threat from spring snowmelt in different climate regions (0-9 by 
evaluated soil units - ESEU) for the period 1962-2004 was followed up by Pokladníková (2005). The 
results show that the intensity of soil erosion caused by meltwater runoff is minimal in the climate 
region of 0. In climate region 8, the predicted loss of land due to snowmelt was significantly greater, as 
predicted by climate characteristics. Normal runoff values from melting snow range from 1.0 to 15 
mm.day-1. Although erosion caused by water from melting snow is less intense than erosion caused by 
runoff from precipitation, it operates in a larger area marginally protected by vegetation, and soil 
erosion is one of the primary effects (Zachar 1982). The erosion intensity from snowmelt by Zachar 
(1982) is based on a universal equation to calculate long-term soil loss according to the Wischmeier-
Smith equation (1978), in which the R factor is replaced by factors of snowmelt rate and water amount 
due to snowmelt over 20 days. Středová, Toman (2011) further established snow erosion potential at 
fifty climate stations based on CHMI data for thirty cold periods 1980/81-2009/2010. Using the climate 
region layers from the ESEU and the land parcel (LPIS) layer, a map of the erosion potential of the 
water accumulated in the snowpack was developed. The information from this map (snow erosion 
potential values for the area covered) was used to determine the risk of erosion from the snowmelt 
and compared to erosion risk values in the growing season. 
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Material and methods 
An area in the foothills of Jeseníky in the cadastral territory of Větřkovice was selected for the analysis 
of erosion processes. Větřkovice belongs to an area of mildly warm, cool district. This area is 
characterized by a climate with a very short, moderately cold, and wet summer, a long transitional 
period with a slightly cool spring and mild autumn, a long mild to moderately wet winter with a long 
duration of snow cover. The average annual temperature is 7.1°C. From north to south, the Husí creek 
flows. The center of the village lies at an altitude of 462 m above sea level. The highest point of the 
cadastre is Kamenný hill with a height of 517 m above sea level. The cadastre area totals 1784.05 
hectares. Of this area, 56.5% is taken up by agricultural land (arable land makes up 46.1% of the 
total). These values document the agricultural character of the municipality. Forests occupy 37.5% of 
the municipality's cadastre, which is relatively high (the average for the Moravian-Silesian region is 
35%), the water area is 1.0%. There are a total of 3 ponds in Větřkovice. The municipality was 
affected by floods that took place in both 2007 and 2011. As a result of these events, complex land 
consolidations were carried out in the municipal cadastre, with flood control measures proposed and 
partially implemented. The Moravice Nature Park is plotted and its design is respected in the urban 
plan. The mission of the park is to preserve the landscape that is typical of the area, with important 
habitats and sites that are crucial to maintaining species diversity and the natural migration of living 
organisms. However, due to the relatively intensive plowing of the area and its sloping land, there are 
still risks of soil degradation, water recipients clogging, and reducing their capacity and water quality, 
which can negatively affect the perception of the area by residents and visitors to the community. 
The contribution aim is to analyze the risks of erosion processes not only from precipitation in the 
growing season but also to draw attention to the risks of erosion from melting snow, which can make a 
significant contribution to the total volume of sediment in reservoirs and the deterioration of the quality 
and quantity of soil, water, and associated organisms. The territory was divided into erosion-assessed 
areas (EEA), for which an erosion wash was calculated. The calculation of growing season erosion 
risk was made according to the Wishmeier-Smith equation (1978). The empirical formula by Zachar 
(1982) can be used to determine the intensity of erosion from the snowmelt. For analyses of 
precipitation erosion efficiency, two alternatives of the values of the factors of rain erosion efficiency 
(R) and snow erosion potential (Er.pot) have always been selected. The R-factor values were 
determined first according to the soil erosion protection methodology (Janecek et al., 2012) where 
R=40 MJ.ha-1.cm.h-1 and second according to information from VÚMOP,v.v.i. 
(https://encyclopedie.vumop.cz/index.php/Soubor:2-21-v2.png), where regionalised R factor is given 
(R= 65 MJ.ha-1.cm.h-1).  
The amount of water produced by melting snow (h) and the rate of melting snow (m) can be 
summarized as the erosion potential (Er.pot) of water, accumulated in the snowpack, which replaces 
R - the factor of rain erosion efficiency. Erosion potential (Er.pot.) has been determined for two limit 
values in the addressed site according to the map layer of erosion potential (Janecek et al., 2012) 
(Figure 1). In the case of the erosion potential map, this was determined based on information on the 
water value of snow (SVH) and the total snow cover height (SCE) for selected climate stations. 
(Er.pot. = 35 and 62, respectively) 
 
The process for determining soil erosivity factors, gradient, slope length, and effectiveness of anti-
erosion measures (K, LS, and P) is the same for snowmelt erosion as for calculating soil loss due to 
the erosive effect of torrential precipitation. The C factor value must be determined for the period of 
occurrence of erosionally dangerous snowmelt. The tackled area is in climate region 7, so the factor C 
value for non vegetation season CNO=0.306 (Středová et al., in Janecek et al., 2012); for growing 
season was chosen that one by Kadlec and Toman (2000)  C=0.204. For the localities with a 
permanent grass cover, there was selected the C factor =0,005 for both equations. 
 
Results 
Agricultural land in the area under consideration has been divided into erosion-assessed (EAA) areas. 
For each area, the relevant factors from both equations (soil loss from erosion-effective precipitation 
during the growing season and soil loss due to snowmelt) were determined, see Table 1. 
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Fig. 1:Map of erosion potential of water accumulated in snow cover in the Czech Republic (estimate 

for arable land). Source: Středová et al. in Janeček et al. 2012 
 
Tab. 1: Values of parameters for determination of erosion intensity from snow melting and water 
erosion 

factor Snowmelt erosion Water erosion 

Er.pot.; R 35 (62) 40 (65) 

k – snowmelt flow 1 - 

LS GIS layer GIS layer 

C 0,306 ( 0.005 resp.) 0,204 (0.005 resp.) 

K GIS layer (0.16 – 0.49) GIS layer (0.16 – 0.49) 

P 1 1 

 
Based on the determined parameters of both equations, the calculation of soil loss was performed 
using GIS tools (Fig. 2). 
Furthermore, the percentage of individual categories of erosion wash size for different values of R and 
Er.pot was analyzed. (Tab.2): 
 
Tab. 2: Comparison of G representations in individual categories 
Variants Av. G < 4  

t.ha-1.y-1 
Av. G  
4.1 - 8 

Av. G 
 8.1 - 12 

Av.G  
12.1 - 16 

Av.G  
16.1 - 20 

Av. G >20 

Water er. 
R40 

85.50 8.76 3.07 1.17 0.55 0.95 

Water er. 
R 65 

77.43 11.26 4.75 2.63 1.38 2.55 

Snowmelt 
Er.pot 35 

70.15 10.94 6.58 3.80 2.31 6.22 

Snowmelt 
Er.pot.62 

71.60 11.51 6.31 3.33 2.21 5.04 

 



  437  

 
Fig. 2: Variants of erosion wash in the vegetation and non-vegetation period according to the EEA 

 
Conclusions 
The results presented show a higher potential vulnerability of the area to erosion from snowmelt than 
to erosion in the growing season. Although there is a low incidence of precipitation in the off-growing 
season, the effect of the vegetation cover factor is 1.5 times higher than the average C factor in 
climatic region 7 for the nonvegetation season. In the nongrowing season, the frozen soil surface, 
which prevents water from being sucked in from melting snow must also be taken into account. This 
influence is introduced in the Zachar equation (1982) by the coefficient k, which for soil saturated with 
water during the snowmelt season is equal to 0.5 and can be multiplied by a factor of 1.5 to 3 
depending on the soil's freezing. To determine the potential value of erosion in Figure 1, the mean 
value of this factor for frozen soil was chosen 2. The coefficient k then obtains a value of 1. At higher 
ground surface temperatures, however, the value of the coefficient k increases and so does the risk of 
greater soil wash when the snow melts. 
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Souhrn 
Procesy vodní eroze jsou v České republice velmi diskutovaným problémem, který souvisí s metodami 
pěstování plodin na orné půdě a velikostí pozemků, která nemá v Evropě obdoby. Význam eroze v 
mimovegetačním období je v současnosti stále podceňován, ačkoli v této době je velká část orné půdy 
bez pokryvu. V tomto období může docházet k poměrně silné erozi povrchové vrstvy půdy, protože 
půdní agregáty jsou narušeny střídáním teplot a tvorbou zásob. Metody výpočtu vodní eroze nelze 
použít k vyhodnocení erozních procesů v období mimo vegetační období. Tato studie se zabývá 
posouzením rizik eroze způsobených táním sněhu v v podhorské oblasti a srovnáním erozního smyvu 
na základě metod výpočtu eroze způsobené erozně efektivními dešti ve vegetačním období a erozí 
způsobenou táním sněhu. Bylo přitom využito metody výpočtu universální rovnice ztráty půdy 
(Wishmeyer Smith 1978; Janeček a kol. 2012) a stanovení  eroze z tání sněhu dle Zachara (1982) a 
Středové in Janeček a kol. (2012). Analýzy byly provedeny v prostředí GIS s použitím aktuálních 
parametrů vstupujících do výpočtů. Výsledky potvrzují srovnatelná rizika erozních procesů z tání 
sněhu a srážek ve vegetačním období. Eroze z tání sněhu se vyskytuje zejména v podhorských a 
horských oblastech, které se vyznačují vyšší atraktivitou pro rekreaci a turismus, rovněž je zde 
zvýšená potřeba chránit cenné přírodní zdroje a upřednostňovat jejich mimoprodukční využití. Povodí 
podhorských a horských toků se vyznačují vyšší svažitostí a protáhlými tvary povodí, což v případě 
intenzivního tání sněhu  může zapříčinit zrychlený odtok, vznik lokálních povodní spojený 
s transportem sedimentů, devastaci často významných krajinných segmentů a narušení celkového 
vnímání území jeho obyvateli a návštěvníky. 
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Abstract  
One of the options is the use of geosynthetic nets or mats as the inner stabilization of a bank. In the 
last years, stabilization procedures suitable for this material have been elaborated on and published, 
especially concerning their combination with root systems of woody plants and herbs. This issue has 
become the basis for a wide discussion whether and to what degree the geonets and geomats 
inserted in banks affect the root systems of plants, mainly grasses. 
Experts from the Institute of Water Structures, Brno University of Technology, Faculty of Civil 
Engineering in cooperation with experts from the Department of Landscape Formation and Protection, 
Mendel University in Brno conducted a detailed study of the effect particular types of geonets have on 
the growth of grass root system. The results of the project, titled Bank Stabilization no. BD 120000087 
VUT FAST, are presented in this paper.    
 
Key words: Stabilisation of banks, reservoir, bank, erosive damage 
 
Introduction  
The experimental activity within the project Bank Stabilization concentrated on the establishment of 
ground reinforced stabilization carpets (Fig. 1) and application of at least three types of geonets and 
four types (the most frequently used) of grass mixtures. The established stabilization carpets were 
closely monitored for seven months. As a result, we obtained four groups of data. The first group is 
represented by detailed graphs depicting the speed of the grass root growth through the ground 
material reinforced by particular types of geonets and their comparison with the speed of the root 
growth of the same grasses through a stabilization carpet without a geonet. The stabilization carpets 
were established and monitored in the same growth conditions. 
The second group of the data characterize the condition of the stabilization carpet after seven months 
of monitoring and focus on its further usability for bank stabilization. 
The paper concentrates on the first group of the obtained data and presents the conclusions of 
monitoring at the location of Žižkova in Brno. 
 
Materials and methods  
For the establishment of experimental plots a flat location with travelling shadow was chosen. Near the 
experimental plots there was a water source and a place where tools could be stored. Two plots were 
established with the use of geonets ENKAMAT 7010 and 3 D Mat. Procedure: A 1.3 x 6 m foil was laid 
on a flat area. It was covered in 3 cm of substrate (starting soil). Further, the appropriate geonet was 
applied and again covered in soil, about 2 cm thick. Then grass was sown and covered in about 1 cm 
of soil. The established grass carpet was then gently solidified (using slabs) and watered (Slezingr, 
Zeleňáková 2010, Hrůza, Kravka 2010) 
. 
In this way, we created the following combinations of ground stabilization reinforced carpets and the 
referential carpet with the same seeds but without the reinforcement: 
 
1. Geonet ENKAMAT 7010 in combination with grass seed Lolium perenne “LOLITA” 
2. Geonet 3 D Mat in combination with grass seed Lolium perenne “LOLITA”  
3. Geonet ENKAMAT 7010 in combination with grass mixture - Lolium multiflorum “LOLITA” 
20%, Lolium perenne “PIMPERNEL” 40%,  Lolium perenne “BELIDA” 20% and Festuca   rubra L. 
“MAXIMA” 20%  
4. Geonet 3 D Mat in combination with grass mixutre - Lolium multiflorum “LOLITA” 20%, Lolium 
perenne “PIMPERNEL” 40%,  Lolium perenne “BELIDA” 20% and Festuca   rubra L. “MAXIMA” 20% . 
Thus four sets of samples for comparison were created. The following procedures of partial 
maintenance works, weeding, watering, etc. were the same for all plots (Slezingr, Jedlicka 2010, 
Slezingr, Uhmannova 2009]) 
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Results  
After the experimental plots were established, daily monitoring of grass growth started. The first roots 
grew through the substrate in 13 days. Since that moment, the increments in all plots were monitored, 
measured and recorded every day at the same time. The presented graphs show the daily increments 
and the entire length of roots in the monitored period. 
The monitoring was conducted in the following way: a transparent plastic plate 3 mm thick was 
inserted between the base foil and the ground material. When this was lifted we could visually check 
the level of growth at the moment. A root was gently pressed against the transparent plate and could 
be measured. The position of the monitored root was marked on the plate using a prepared grid. This 
was repeated in all experimental plots for 12 days. After 12 days the tangle of roots was so thick that it 
was not possible to identify the measured root in one of the plots, therefore, the measuring was 
finished in all plots so that the results were comparable. 
The results of root growth measuring were recorded daily and then exported to graphs.  
 
Results of the Measuring of Grass Root Growth 
The presentation of the results in the graphical form is based on the comparison of the speed of grass 
root growth through the reinforced stabilization carpet and through a carpet without the reinforcement. 
Therefore, four graphs of growth speed comparison are presented: 
 

 
Fig. 1: Application of geonets ENKAMAT 7010 and Lolium perenne 

 
 

 
Fig. 2: Application of geonets 3 D Mat and Lolium perenne 
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Fig. 3: Application of geonets ENKAMAT 7010 and grass mix 

 
 

 
Fig. 4: Application of geonets 3 D Mat and grass mix 

 
Conclusion 
The presented results and results obtained in other experimental plots (Brno Reservoir, research plot 
Hulin) clearly show that there is no significant difference in the length of roots (neither the vitality of the 
overground mass) when geonets are used as ground reinforcement in comparison with the same 
substrate without a geonet.  
In 2021 we are going to continue monitoring the possible effects on the rooting and the growth of 
grass mixtures, this time concentrating on the structure of several geonets above each other. We are 
going to deal with both pre-grown stabilization grass carpets and the issue of direct sowing on a 
stabilized area. 
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Souhrn 
Základem článku je představení možnosti využít geosyntetickou síť v kombinaci s kořenovým 
systémem dřevin a bylin (vhodných travních směsí)  při stabilizaci svahu tvořícího břeh nádrže,  
Výsledky sledování  budou využity v rámci návrhů stabilizačních postupů i na březích zatopených 
pískoven a štěrkoven.  
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Abstract  
Tourism is an important sector of the economy, which has a positive impact on localities that have 
capitalized or potentially exploitable tourism resources in tourism. Job creation is one of the positive 
effects due to tourism with obvious social benefits that also affect the economic development of local 
economies. In this study, we aimed to analyze the number of employees in the tourism sector for 
tourist resorts in the Southwest Region (which are in accordance with Government Decision 107 of 
2018), to identify the contribution of this economic sector at the level of these territorial systems with 
tourist functionality. In this sense, a database was created with the number of tourism employees for 
the period 2000-2018, at the level of territorial administrative unit and at the level of four-digit NACE 
code (classification of activities in the national economy). The data were used to make evolution 
graphs on the number of employees. The obtained results give us an image regarding the role that 
tourism has at the level of the analyzed territorial systems and its contribution to the creation of jobs at 
local level. 
 
Key words: Labour force, territorial system, development region, tourism sector 
 
Introduction 
The study aims to conduct a detailed analysis of the labour force engaged in the tourism sector, trying 
to determine the role that tourism plays at the level of territorial systems with tourist functionality in the 
South-West Development Region, Romania. This is necessary because, today, tourism is one of the 
most dynamic economic sectors in the world and through its multiplier effect it can also influence the 
labor market (Wilson, T.D. 2008; Lasisi et al, 2020; WTTC 2020). This influence can be both positive 
and negative, eventually being reflected in the local economic system, especially in the case of 
territorial systems with tourist functionality (Forsyth, T.J. 1995; Drăghici et. al, 2015). It thus becomes 
essential that at the level of these territorial systems to design effective management strategies, which 
allow the most efficient use of local resources so as to allow a sustainable development in the future 
(Grecu et al, 2019; Lasisi et al, 2020). In this context, the methodology developed in the present study 
together with other established methodologies (Prăvălie et al., 2016, Gruia et al., 2019) can offer 
solutions for the realization of viable management plans. 
 
Material and methods 
The South-West Development Region, Romania, is one of the regions with a special tourist potential, 
based on it developing a series of tourist centers, among which are the 7 tourist resorts certified 
according to Government Decisions no. 107 of 2018 (Figure 1). In this context, in the present study we 
aimed to analyze at the structural level the number of tourism employees in the South-West 
Development Region, in order to determine the place of tourism as an economic activity at the local 
level (Tabel 1). In this sense, we created a database for the period 2000-2018 at the level of four-digit 
NACE code (Classification of National Economy Activities), with the total number of employees at the 
resort level and their division by fields of activity in tourism.  

 
Tab. 1: NACE codes from tourism, present in the seven resorts in the South-West Development 

Region 
NACE CODE ECONOMIC ACTIVITY 

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 
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This database was later used to make evolution graphs to see how tourism behaved in local 
economies from the perspective of employees engaged in this sector. 

 
Fig. 1: Location of resorts in Southwest Region, Romania 

 
Results 
The analysis of the graph in Figure 2, reveals a general positive trend regarding the total number of 
employees for the entire analyzed period compared to the evolution of the number of employees in 
tourism which registered a relatively constant evolution. In the period 2000-2008, the total number of 
employees for the seven tourist resorts almost doubled from 2351 employees to 4151 employees (the 
maximum value of the analyzed interval), so that after 2008 the number of employees to decreases 
with small oscillations (2011, 2014 and 2016) to 3276 employees in 2018. The evolution of the number 
of employees in tourism is different, their number increasing slightly until 2005 (1092 employees), and 
then to decrease to a minimum of 727 employees in 2011 (the decrease is accentuated after 2007 as 
a result of the economic crisis, being thus reaching the lowest number of employees in the entire 
analyzed range). Starting with 2012, the situation is recovering, the number of employees starting to 
increase to the value of 1157 employees in 2014 (the highest value recorded). After 2014, the number 
of employees decreases to the average value of 900 employees until the end of the interval (in fact, in 
12 years out of the 19 of the analyzed interval, the registered values are below the average of the 
interval of 930 employees).   

 
Fig. 2: Evolution of the total number of employees and the number of employees in tourism in 

the tourist resorts from the South-West Region, Romania (2000-2018) 
Data source: UB Project/1365 

 
The analysis at locality level (Figure 3), reveals an interesting situation, namely from the total of seven 
tourist resorts analyzed, four have a tendency to decrease the number of employees working in 
tourism (Băile Govora, Băile Olănești, Horezu and Săcelu), and three resorts have a growing trend 
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(Călimănești-Căciulata, Voineasa and Baia de Fier). Also for the four resorts with decreasing trends in 
the number of employees in tourism, the most affected field of activity is that of Hotels and similar 
accommodation, where their number is extremely low, so that in the case of Băile Olănești and Săcelu 
resorts no employees worked in this field at the end of the analyzed period. 
 
 
 

  
Evolution of tourism employees în Băile Govora 

resort 
Evolution of tourism employees by fields of 

activity in Băile Govora resort 
 

  
Evolution of tourism employees în Băile Olănești 

resort 
Evolution of tourism employees by fields of 

activity in Băile Olănești resort 

 
 

Evolution of tourism employees în Călimănești-
Căciulata resort 

Evolution of tourism employees by fields of 
activity in Călimănești-Căciulata resort 

 

  
Evolution of tourism employees în Baia de Fier resort Evolution of tourism employees by fields of 

activity in Baia de Fier resort 
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Evolution of tourism employees în Horezu resort Evolution of tourism employees by fields of 

activity in Horezu resort 
 

  
Evolution of tourism employees în Voineasa resort Evolution of tourism employees by fields of 

activity in Voineasa resort 

 

 
 
 
 

Fig. 3: Evolution of the number of employees 
in tourism in the tourist resorts from the 

South-West Region, Romania (2000-2018) 
Data source: UB Project/1365 

Evolution of tourism employees în Săcelu resort 
(5510 – Hotels and similar accommodation) 

 

 
In fact, the two resorts do not register any employees in the tourism sector since 2015 (for Săcelu this 
situation appears since 2009). In the case of the three resorts that registered an increasing trend in 
the number of employees from tourism during the analyzed period (Călimănești-Căciulata, Baia de 
Fier, Voineasa), the fields of activity with the highest contribution regarding the number of employees 
were: Hotels and similar accommodation for Călimănești - Căciulata (99% of tourism employees in 
2018), Other accommodation for Baia de Fier (75% of tourism employees in 2018) and Holiday and 
other short-stay accommodation for Voineasa resort (60 % of tourism employees in 2018). 
 
Conclusion 
The evolution of the number of employees in the tourist resorts, although influenced by the economic 
crisis, was one of growth as a whole (with a gain of 39% by the end of the analyzed period). However, 
at the level of detail we can see that the evolution of the number of employees in tourism is different 
from one resort to another, depending on the particularities of the local economy and the economic 
situation as a whole. Thus, out of the total number of resorts analyzed, only three (Călimănești-
Căciulata, Baia de Fier and Voineasa) register an increase in the number of employees in the tourism 
sector, while for the other four, their number decreases to the point where for two among them (Băile 
Govora and Săcelu), at least in the last four years of the analyzed interval, no more employees will be 
registered in this sector. The analysis shows that tourism, in the case of the seven resorts, is not an 
activity that engages an appreciable labour force, being more a complementary economic activity that 
can bring additional income locally. 
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Souhrn 
Tato práce si klade za cíl analyzovat zaměstnance cestovního ruchu z turistických středisek v regionu 
jihozápadního rozvoje v Rumunsku, aby bylo možné vidět roli cestovního ruchu na trhu práce v 
územních systémech s funkcí cestovního ruchu. Byla vytvořena databáze sedmi turistických středisek 
v jihozápadním rozvojovém regionu (která jsou v souladu s rozhodnutím vlády č. 107 z roku 2018), 
včetně celkového počtu zaměstnanců registrovaných v období 2000--2018 a počtu zaměstnanců v 
cestovní ruch na úrovni čtyřmístného kódu NACE pro stejný interval. Získaná databáze byla použita k 
vytvoření evolučních grafů počtu zaměstnanců v sedmi územních systémech s turistickou funkčností. 
Grafy vývoje ukazují, že pouze střediska Călimănești-Căciulata, Baia de Fier a Voineasa zaznamenaly 
nárůst počtu zaměstnanců cestovního ruchu ve srovnání s letovisky Băile Govora, Băile Olănești, 
Horezu a Săcelu, kde se jejich počet během analyzovaného období snížil. Získané výsledky ukazují, 
že cestovní ruch je doplňkovou aktivitou pro většinu analyzovaných středisek (kromě Călimănești-
Căciulata, kde byl cestovní ruch v roce 2018 hlavním zaměstnavatelem s 58% z celkového počtu 
zaměstnanců), ale mohlo by to být řešení pro zvýšení a zvýšení diverzifikovat místní zaměstnání. 
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Abstract  
From the analysis of the turnover in the tourism sector are provided indices regarding the economic 
performance of these systems with tourist functionality. 
The study aims to analyze the turnover of the tourism sector in the seaside resorts from Romania, 
which are in accordance with Government Decision no. 107 of 2018, on approving the certification of 
some localities or parts of localities as tourist resorts of national or local interest (Mangalia - Cap 
Aurora, Jupiter, Neptun-Olimp, Saturn, Venus, Costinești, Eforie North and South, Techirghiol, 
Mamaia and North Mamaia Area). The analysis is based on a series of economic data for a period of 
19 years, 2000-2018, which contains both, at the level of territorial administrative unit and at the level 
of four-digit NACE code (Classification of Activities in the National Economy), the evolution of the 
indicator economically relevant to the study, tourism turnover. Subsequently, the database was used 
to make graphical representations of different types. 
The results obtained from the analysis show the importance of the tourism sector and its contribution 
in terms of turnover to the total economy of these resorts on the Black Sea coast. 
 
Key words: tourism sector, economy, tourist resorts, the Black Sea Coast 
 
Introduction 
In recent decades, tourism has become one of the major forces for economic growth in many 
developing and developed countries. There is a wide range of literature that highlights the influence of 
tourism development on direct and indirect economic benefits. It has become the fourth largest export 
industry in the world, after fuels, chemicals and food (Tugcu, 2014; Balli, Curry, & Balli, 2015). Tourism 
development can be assessed on a global, national, regional and local scale. The special magnitude, 
which this phenomenon has had lately, has determined the emergence and development of a real 
industry, a special sector of the national economy (Ohlan, 2017). From this economic perspective, 
tourism is a complex market of goods, capital and labor where a variety of services change (Brida, 
Carrera, & Risso, 2008; Proenca & Soukiazis, 2005; Cortes, 2006). Turnover research began with the 
investigation of the relationship between job satisfaction, organizational commitment and turnover in 
1958 (Chan and Jepsen, 2011; Davidson,2010). Turnover is one of the most important economic 
indicators used to quantify the economic performance of a company (Peptenatu et al., 2014), situation 
also encountered in the case of tourist activities, its value providing clues regarding the economic 
efficiency of tourist resorts (Grecu et al., 2019, Gruia et al.2019, Pintilii et al., 2016). 
 
Material and methods 
For the economic analysis of the tourist resorts on the Black Sea coast (Mamaia, Mamaia North Area, 
Mangalia-Cap Aurora, Jupiter, Neptun-Olimp, Saturn, Venus, Eforie North and South, Costinești and 
Techirghiol (which are in accordance with the Government Decision no. 107 from 2018), a database 
has been created containing the economic indicator considered relevant - tourism turnover, for a 
period of 19 years, 2000-2018 (the values are expressed in lei, where 1 leu is equal to 0.2 euros). The 
economic data are both at the level of 4-digit NACE code (Classification of Activities in the National 
Economy) and at the level of territorial administrative unit. The indicator analyzed was divided into 
economic activities that are part of the tourism sector (Table 1). The working method was the graphic 
one and the Excel program was used in their realization. Graphs were made for the total value of 
tourism turnover in seaside resorts and graphs for each resort (total turnover and turnover by 
economic activities in tourism - activities at the level of four-digit CANE code). It should be mentioned 
that the resorts of Mangalia-Cap Aurora, Jupiter, Neptun-Olimp, Saturn, Venus, Eforie North and 
South, are analyzed together, because they share the same territorial administrative unit. 
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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 

 
Results 
Tourism turnover is the indicator that shows the total income from the activities carried out by 
companies in the tourism sector (Fig. 1). There are two important periods in the evolution of this 
indicator, 2000-2008 and 2009-2018. In the first period, the turnover in tourism has a continuous 
increase, from 109,110,192 lei (22,171,460.62 euros) to 456,460,582 lei (92,753,918.15 euros). The 
global economic crisis produces a decrease in tourism turnover of 68,841,309 lei from 2008 to 2009. 
The second important period in the evolution of this indicator brings an increase of 467,249,559 lei, in 
percentages meaning + 120%. The highest values of the turnover figure came from the field of Hotels 
and other accommodation facilities (Caen Code 5510), which had over the 19 years, shares of over 
60% of the total turnover in tourism. 

 

Fig. 1: The evolution of tourism turnover in the seaside resorts in Romania, in the period 2000-
2018 

Data source: UB Project/1365 
 
Mamaia resort in Constanța county, shows an obvious increase in tourism turnover (Fig. 2), being also 
the resort with the highest turnover in the analyzed resorts - 492,380,038 Lei in 2018. The field of 
activity that brings the highest values is that of Hotels and other accommodation facilities, which has 
shares of over 53% throughout the period (the highest share being in 2006, 74%). The second field of 
activity with significant shares is that of Activities of tour operators with shares in recent years of over 
20%. 
From 2000 to 2011, the values of tourism turnover in Mamaia North Area did not exceed 2,400,000 lei 
(Fig. 3). During this period, the highest values came from Hotels and similar accommodation, Camping 
grounds, recreational vehicle parks and trailer parks and Other accommodation. Starting with 2012, 
the turnover follows an ascending trajectory, with spectacular increases, reaching a value of 
39,551,188 in 2018, the main fields being Hotels and similar accommodation, which held 65% of 
turnover and Holiday and other short-stay accommodation, with 23%. 
In Eforie North and South resorts, the maximum turnover was registered in the last year of the 
analysis, 2018, of 62,396,262 lei (Fig. 4). The most dynamic field of activity was that of Hotels and 
other accommodation areas, which for the entire analyzed period had shares between 74% and 98%. 
A second field of activity predominant in the last two years of the analysis, although with values much 
lower than those of the Hotels field, is that of Holiday and other short-stay accommodation, with a 
share of 10% and 12%. 
Also with an evolution of increasing the turnover in tourism, during the 19 years studied there is also 
the Costinești resort, a resort that had in the last 3 years of analysis values of over 10,000,000 lei 
(2,032,024 euros) (Fig. 5). The most active field was that of Hotels, the field that in 2018 had a 
turnover of 13,428,166 lei, which represents 73% of the total turnover. 
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Fig. 2: The evolution of tourism turnover by fields 
of activity in Mamaia resort, in the period 2000-
2018 

Fig. 3: The evolution of tourism turnover by 
fields of activity in Mamaia North Area, in the 
period 2000-2018 

 Data source: UB Project/1365 
 

  

Fig. 4: Evolution of tourism turnover by fields of 
activity in Eforie North and South resorts, in the 
period 2000-2018 

Fig. 5: Evolution of tourism turnover by fields 
of activity in Costinești resort, in the period 
2000-2018 

 Data source: UB Project/1365 
 
The Mangalia (Cap Aurora, Jupiter, Neptun-Olimp, Saturn, Venus) resorts from Constanța county (Fig. 
6), follows a trajectory of turnover without major decreases during the analyzed period, so that, in 19 
years, the tourism turnover increased by 197,798,771 Lei (+ 500%), the increase occurring mainly in 
the field of activity of Hotels (holds 97% of total tourism turnover). 
 

  

Fig. 6: Evolution of tourism turnover by fields of 
activity in Mangalia – Cap Aurora, Jupiter, 
Neptun-Olimp, Saturn, Venus resorts, in the 
period 2000-2018 

Fig. 7: Evolution of tourism turnover by fields 
of activity in Techirghiol resort, in the period 
2000-2018 

 Data source: UB Project/1365 
 

 
In Techirghiol resort, the evolution of this indicator is an ascending one, but with fluctuations during the 
analysis period (Fig. 7). The economic crisis has led to a decrease in turnover from 2008 to 2010, of 
approximately 2,000,000 lei (406,404.94 euros). In the period 2013-2016, the field of activity Other 
accommodation which includes student housing, school dormitories, workers' homes, boarding houses 
and boarding schools, dormitory wagons, it is predominantly with shares between 57% and 64%. In 
the last 2 years of the analysis, the dominant field of tourism activity, with weights of turnover of 62% 
and 66% is Holiday and other short-stay accommodation. 
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Conclusion 
At the level of detail we can see that the evolution of turnover in tourism is different from one resort to 
another, depending on the particularities of the local economy and the economic situation as a whole. 
Among the tourist resorts on the Black Sea coast analyzed, the one that had the highest values of 
turnover in tourism was Mamaia resort. Its values for the entire analyzed period were between 
52,722,694 lei, in 2000 and 492,380,038 lei in 2018. The field of activity with the highest turnover in 
tourism was that of Hotels, and the fields with the lowest values were Museums activities and 
Operation of historical sites and buildings and similar visitor attractions (0 lei, respectively 360,781 lei 
in 2018). At the same time, this resort has the most fields of activity in the tourism sector. Among the 
tourist resorts with oscillations of fields of activity throughout the 19 years, are the resorts Costinești 
and Techirghiol. If in the first years of analysis, in the case of Costinești resort, the highest turnover 
was in the field of activity of Holiday and other short-stay accommodation, in the following years, this 
field was surpassed by Hotels, with spectacular values of tourism turnover. As for the resort of 
Techirghiol (spa), until 2005, the hotel industry brought the highest turnover. In the following years, 
this field was replaced by Travel agency activities (2006-2009), then followed the field of Holiday and 
other short-stay accommodation (2010-2012 and 2017-2018), and from 2013 to 2016, the field with 
turnover values of over 57% of the total turnover was Other accommodation. In the other analyzed 
resorts, Mamaia North Area, Eforie North and South, Mangalia - Cap Aurora, Jupiter, Neptun-Olimp, 
Saturn, Venus, throughout the analyzed period, the Hotels sector had the highest turnover values in 
tourism (a small exception being in the case of the Mamaia North Area, which had as dominant field of 
activity in 7 years out of the 19 analyzed Camping grounds, recreational vehicle parks and trailer parks 
and in 2012 - Holiday and other short-stay accommodation). 
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Souhrn 
Tato práce si klade za cíl analyzovat obrat turismu ve střediscích na pobřeží Černého moře v 
Rumunsku, aby byl vývoj těchto ukazatelů považován za důležitý v těchto střediscích s turistickou 
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funkcí. V tomto smyslu byla vytvořena databáze obsahující ekonomický ukazatel považovaný za 
relevantní - obrat v cestovním ruchu, po dobu 19 let, 2000-2018 (hodnoty jsou vyjádřeny v lei, kde 1 
leu se rovná 0,2 euro). Ekonomické údaje jsou jak na úrovni čtyřmístného kódu NACE (Klasifikace 
činností v národním hospodářství), tak na úrovni územně správní jednotky. Analyzovaný indikátor byl 
rozdělen na ekonomické aktivity, které jsou součástí sektoru cestovního ruchu (tabulka 1). Byly 
vytvořeny grafy celkové hodnoty obratu cestovního ruchu v přímořských letoviscích a grafy pro každé 
středisko (celkový obrat a obrat podle ekonomických činností v cestovním ruchu - činnosti na úrovni 
čtyřmístného kódu NACE). Znázornění ukazují vzestupný vývoj u všech analyzovaných středisek, ale 
liší se od jednoho střediska k druhému, v závislosti na zvláštnostech místní ekonomiky a ekonomické 
situaci jako celku. Středisko s nejvyšším obratem v oblasti cestovního ruchu je Mamaia s hodnotou 
492 380 038 Lei v roce 2018 (100 052 840 eur) a pole činnosti s nejvyššími hodnotami obratu bylo 
téměř ve všech střediscích oblast hotelů. 
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Abstract  
The study aims to highlight the structural dynamics of local economies, in terms of the evolution of the 
number of companies relative to the total population, one of the relevant indicators for identifying the 
type of evolution of the analyzed system. We aimed to analyze the evolution of the share of the 
number of companies in relation to the value of the population, in emerging territorial structures in the 
city of Ploiești, in the period 2000 - 2018, in order to observe the dynamics of the phenomenon. Based 
on a statistical support, obtained from INS and the Center for Integrated Analysis and Territorial 
Management, we made graphical models that gave us the evolution of the dynamics of the indicator in 
relation to the number of inhabitants. The results of the analysis of the evolution of the number of 
companies in relation to the total population show the lack of an evolution pattern, in most situations 
we find oscillating evolutions, due to the two variables. Significant shares of the indicator are in 
administrative units that have attracted investments either due to the facilities due to the geographical 
position towards the city (Păulești - 5.73%, Blejoi - 5.06%, Aricești Rahtivani - 3.02%) or as a result of 
administrative policies through which investors received certain facilities (Filipeștii de Târg - 2.5%) 
 
Key words: Structural dynamics, population, emerging territorial system, employees 
 
Introduction 
Emerging territorial systems are characterized by high functional complexity, where economic 
processes are dynamic and directly related to the polarizing center. Thus, the emerging territorial 
system represents a new quality, distinguished by the dynamics and characteristics of economic 
processes (Peptenatu et al., 2013). 
Emerging territorial systems are territorial realities with a spectacular dynamics of economic indicators. 
The study aims to highlight the structural dynamics of local economies, in terms of the evolution of the 
number of companies relative to the total population, one of the relevant indicators for identifying the 
type of evolution of the analyzed system. We aimed to analyze the evolution of the share of the 
number of companies in relation to the value of the population, in emerging territorial structures in the 
city of Ploiești, in the period 2000 - 2018, in order to observe the dynamics of the phenomenon. 
 
Material and methods 
The research results were obtained by going through the following stages: creation of the 
demographic database, creation of the database with the evolution of the number of employees, 
aggregation of data. Demographic data were obtained from the National Institute of Statistics (INS), 
and data on the number of companies were obtained from the Center for Integrated Analysis and 
Territorial Management (CAIMT). Graphic models were made using the EXCEL program, which gave 
us the evolution of the indicator's dynamics in relation to the number of inhabitants. The analysis of the 
two indicators in the emerging territorial system was performed by reference to the territorial context, 
to identify how the distance to the polarizing center influences the type of evolution. 
 
Results 
In Blejoi commune (fig. 1) at the level of 2000, the share of the number of companies per capita has a 
value of 1.60%, which will reach 4.17% in 2008. The analysis of the indicator shows an oscillating 
evolution, in period 2009 - 2013, after this period to have an increasing trend, and to reach the value 
of 5.06%. Brazi commune (fig. 2) registered a value of the share of the number of companies per 
capita in 2000 of 0.97%, a value that will increase to 2.33% in 2008. In 2009, the value decreases to 2, 
17%, remaining constant in 2010, followed by an increase that will reach 2.69% in 2014. The analysis 
shows an oscillating evolution, a value of the share of the number of companies per capita, during 
2015 -2018, when it reaches the value of 2.61%. The analysis of the evolution of the share of the 
number of companies per capita in Bucov commune (fig.3) indicates an increase of the value from 
0.84% in 2000, to 2.69% in 2013; that in 2014 it will decrease to the value of 2.55%. After this year, 
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there is an increase in the value of the share of the number of companies per capita, which in 2018 
reaches 2.88%. The value of the indicator in Bărcănești commune (fig. 4) in 2000 was 0.91%, to reach 
the value of 2.09% in 2008, to decrease to 2.08% in 2009. Between 2010 and 2018, the analysis of 
the evolution of the share of the number of companies per capita shows an increase in the values of 
the indicator, which reaches 3.01% in 2018. 

 

 

Fig. 1: The evolution of the share of the number of 
companies per capita in Blejoi commune 

Data source: INS and Project UB136 

Fig. 2: The evolution of the share of the 
number of companies per capita in Brazi 

commune 
Data source: INS and Project UB136 

 
 

Fig. 3: The evolution of the share of the number of 
companies per capita in Bucov commune 

Data source: INS and Project UB136  

Fig. 4: The evolution of the share of the 
number of companies per capita in 

Bărcănești commune 
Data source: INS and Project UB136 

 
Berceni commune (fig. 5) at the level of 2000 had a share of the number of companies per capita with 
a value of 0.74%, a value that increases to 1.47% in 2008. The analysis shows an oscillating evolution 
of values indicator in the period between 2009 - 1.45% and 2015 - 1.73%, so that in 2016 to decrease 
to 1.64%. We find an increase of the indicator to 1.76% in 2018. The analysis of the evolution of the 
share of the number of companies per capita in Valea Călugărească commune (fig. 6) in the period 
2000 - 2008, shows an oscillating trend with values of the indicator between 0, 56% (2000) and 1.51% 
(2008). In 2009 the value of the indicator decreases to 1.44%, until 2012 when it increases to 1.52%, 
with an increasing trend, so in 2018 there is 1.82%. Thus, in Târșorul Vechi commune (fig.7) the value 
of the share of the number of companies per capita was 0.74% in 2000, which will reach 1.27% in 
2004. In the period 2005 - 2013 the indicator has an evolution oscillating when it reaches the value of 
1.66%. After 2014, the value increases from 1.78% to 2.13% in 2018. 
 In 2000, the share of the number of companies per capita in Păulești commune (fig. 8) was 1.55%. 
The favorable geographical position towards the municipality of Ploiești generated the attraction of 
economic investors, determining the increase of the indicator value up to 4.99% in 2008. Value that 
will oscillate until 2013 when it reaches 5.80%, and will decrease to 5.73% in 2018. 
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Fig. 5: The evolution of the share of the number of 
companies per capita in Berceni commune 

Data source: INS and Project UB136  

Fig. 6: The evolution of the share of the 
number of companies per capita in Valea 

Călugărească commune 
Data source: INS and Project UB136  

 

 

Fig. 7: The evolution of the share of the number of 
companies per capita in Târgșoru Vechi commune 

Data source: INS and Project UB136  

Fig. 8: The evolution of the share of the 
number of companies per capita in Păulești 

commune 
Data source: INS and Project UB136  

In 2000, the value of the share of the number of companies per capita in the commune of Ariceștii 
Rahtivani (fig…) was 0.66%, while in 2007 it was 1.72%. In the period 2008 - 2010, we find oscillating 
values between 1.97% and 1.99%, noting after this period an increase in the value of the share of the 
number of companies per progressive inhabitant. Thus, in 2018, it reaches the value of 3.02%. 
Filipeștii de Tîrg commune (fig….) The value of the share of the number of companies per capita 
registered in 2000 is 0.83%, which will continue to increase to 1.74% - in 2003. The value decreases 
in 2004 to 1 , 65%, so that later the indicator reaches the value of 2.40% in 2008. After this year, the 
share of the number of companies per capita has oscillating values, the highest being in 2018 of 
2.51%. The share of the number of companies per capita in Filipeștii de Pădure commune (fig. 11) in 
2000 was 0.90%, so that in 2008 it reached the highest value of 2.31%. Since 2009, when the value of 
the indicator decreases 2.13%, its evolution is oscillating until 2014 - 2.11%, and then the values 
indicate a continuous decrease reaching the value of 1.83% in 2018. Floresti Commune (fig .12) in 
2000, it had a share of the number of companies per capita in the amount of 0.47%, with an increase 
of 1.45% in 2008. The value will decrease to 1.37% in 2009, with an oscillating evolution of the 
indicator until 2016, when the value was 1.63%. After this year, the evolution of the indicator shows an 
increasing trend, the value being 1.78% in 2018. 



  456  

 
 

Fig. 9: The evolution of the share of the number of 
companies per capita in Ariceștii Rahtivani commune 

Data source: INS and Project UB136  

Fig. 10: The evolution of the share of the 
number of companies per capita in Filipeștii 

de Târg commune 
Data source: INS and Project UB136 

  

 

 

Fig. 11: The evolution of the share of the number of 
companies per capita in Filipeștii de Pădure 

commune 
Data source: INS and Project UB136  

Fig. 12: The evolution of the share of the 
number of companies per capita in Florești 

commune 
Data source: INS and Project UB136  

 
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 registered differentiations. 
Understanding the complexity of the determinants of evolution patterns requires new methodological 
approaches, which provide additional knowledge on how other factors weight the evolution of certain 
indicators. For example, the use of fractal or non-fractal algorithms to analyze the complexity, degree 
of fragmentation of spatially distributed phenomena or their entropy could bring a consistent increase 
in understanding 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 system and environment and 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 
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The lack of administrative systems to manage the emerging structures, makes the decision impulses 
different, inconsistent and contradictory (Peptenatu et all, 2010), render the structural dynamics of 
local economies, highlighted by the evolution of the number of firms relative to the total population 
The results of the analysis of the evolution of the number of companies in relation to the total 
population show the lack of an evolution pattern, in most situations we find oscillating evolutions, due 
to the two variables. Significant shares of the indicator are in administrative units that have attracted 
investments either due to the facilities due to the geographical position towards the city (Păulești - 
5.73%, Blejoi - 5.06%, Aricești Rahtivani - 3.02%) or as a result of administrative policies through 
which investors received certain facilities (Filipeștii de Târg - 2.5%) 
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Souhrn 
Rozvíjející se územní systémy jsou územní reality s pozoruhodnou dynamikou ekonomických 
ukazatelů. Cílem studie je zdůraznit strukturální dynamiku místních ekonomik v období 2000–2018 z 
hlediska vývoje počtu společností v poměru k celkové populaci, jednoho z relevantních indikátorů pro 
identifikaci typu vývoje analyzovaného systému . 
Na základě statistické podpory získané od INS a Centra pro integrovanou analýzu a územní správu 
jsme vytvořili grafické modely, které nám poskytly vývoj dynamiky indikátoru ve vztahu k počtu 
obyvatel. 
Analýzou vývoje podílu počtu společností na obyvatele v období 2000–2018 v rozvíjejících se 
územních systémech do města Ploješť se ve většině situací vyskytují oscilační tendence. Výsledky 
ukazují ve většině případů hodnoty podílu počtu společností na obyvatele, který u většiny správních 
jednotek nepřesahuje 3%, generované různými proměnnými, demografickými nebo ekonomickými. 
Nejvyšší hodnota byla zaznamenána v obci Păulești (obr.9), a to 5,73% (2018), určeno příznivou 
geografickou polohou investic do tohoto území vůči městu v návaznosti na správu komunity, která 
vedla ke změnám ve způsobu využívání půdy a poskytování příležitostí pro investory. 
Poklesy vývoje podílu počtu společností na obyvatele v období 2000 - 2018 zaznamenala také obec 
Filipeștii de Pădure (obr.11) - 0,93%, když část hospodářských subjektů, které z toho měly prospěch 
ze zařízení do roku 2008 v důsledku „stavu znevýhodněné oblasti“ (získaného po zachování těžební 
činnosti) investice opustit. Obec Filipeștii de Tîrg měla stejný stav znevýhodněné oblasti (obr. 10) , 
vývoj podílu počtu společností na obyvatele má oscilační tendenci, zjistíme nárůst o - 1,67% a žádný 
pokles hodnot. 
Nedostatek správních systémů pro řízení vznikajících struktur, činí rozhodovací impulsy odlišnými, 
nekonzistentními a rozporuplnými (Peptenatu et all, 2010), činí strukturální dynamiku místních 
ekonomik, zvýrazněnou vývojem počtu firem v poměru k celkové populaci. 
 
 
 
 
 
 
 
 
Contact 
Bucurică Tonia 
E-mail: toniabucurica@gmail.com 



  459  

STRUCTURAL DYNAMICS OF THE NUMBER OF EMPLOYEES IN THE CREATIVE SECTOR 
FROM THE CULTURE AND RECREATION CLASS IN THE NORTH-WEST DEVELOPMENT 

REGION - ROMANIA 
 

Gruia Andreea Karina1,2, Grecu Alexandra2, Bratu Anca1, Olteanu Cosmin1,2, Popescu Cristina-
Valeria2 

1Faculty of Administration and Business, Regina Elisabeta Boulevard, no. 4 - 12, 1st floor, sector 3, 
Bucharest, Romania 

2Research Center for Integrated Analysis and Territorial Management, University of Bucharest, 
4-12 Regina Elisabeta Avenue, 030018 Bucharest, Romania 

 
Abstract  
Creative industries comprise economic sectors that use creativity, cultural knowledge and intellectual 
property for the production, promotion, distribution, marketing of cultural, artistic and social goods, 
services and activities. The creative economy becomes a driving force for the growth of a national 
economy. 
At regional level, the study analyzes the dynamics of creative sector at the level of the creative class, 
having as case study - the North-West Development Region from Romania.The quantification, of the 
dynamics of creative sector from the Culture and Recreation Class, was achieved by creating an 
economic database, for the period between 2000 and 2018. The relevant indicator for the analysis is 
the number of employees. 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 
classes. For the relevant indicator were made a series of graphic models. 
The results of this study highlight the role of creative economies in the development of the regional 
economy. 
 
Key words: regional development, creative economies, economic growth 
 
Introduction 
The uncertainty of continuous technological change in an increasingly globalized world has put 
pressure on governments to redirect their economies and societies to creativity and knowledge (Flew, 
2010; UNCTAD, 2010; Coll-Martinez et al., 2019). Precisely in this context, the creative industries 
appear as new sources of local economic growth, development and competitiveness through their role 
in the process of reconfiguring innovation and the industrial mix (UNCTAD, 2010; Potts, 2011; Pareja-
Eastaway, 2016; Coll-Martinez et al., 2019). A creative economy can be defined as an economy in 
which enterprises promote creativity, convergence of knowledge and advanced scientific technology 
based on coordinated learning to result in the creation of new markets and new jobs (Sung, 2015). 
The creative economy denotes developmental trajectories (Scott, 2008) that have functioned at the 
regional level throughout much of history, based on long traditions of collaboration, trust, and mutual 
specialization (Becattini, 1990; Storper and Scott, 2009). 

 
Methodology 
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 shows the CANE codes that belong Culture and recreation Class. 
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".  

 
Results 
The evolution of the number of employees in the counties belonging to the North-West Development 
Region (Figure 1) presents as main pole the attraction of Cluj County, which sums up the highest 
values of the number of employees, being followed by Bihor and Satu Mare. 
The evolution of the total number of employees at the level of the North-West Region (Figure 2) 
presents an ascending trajectory with a maximum of values registered in 2018 (1.932 employees). In 
the period 2008-2009 the values register decreases due to the economic crisis, but with a recovery 
from 2010. 
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Tab. 1: Creative areas classification 

CLASS NACE 
CODES CREATIVE ACTIVITIES 

Culture and 
recreation 

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 

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 

  
The evolution of the number of employees at the level of county residences in the North-West 
Development Region (Figure 3) presents as a polarizing center the city of Cluj-Napoca, that has the 
most employees, with an ascending evolution during period of analysis. It is followed by Oradea, Satu 
Mare and Baia Mare, and the lowest values are recorded by Zalău and Bistrița. 
The evolution of the number of employees belonging to the NACE codes from the Culture and 
Recreation Class (Figure 4) presents as main codes, which sum up the most employees: code 9329 
(Other amusement and recreation activities), code 9313 (Fitness facilities), code 9319 (Other sports 
activities) and code 9103 (Operation of historical sites and buildings and similar visitor attractions), at 
the opposite pole the lowest values are registered by the codes: 9004 (Operation of arts facilities), 
9102 (Museums activities) and 9003 (Artistic creation). 
 
Conclusion and discussions 
The results of the study show the evolution of the activities that form the Culture and Recreation 
Class, a component of the creative sector. The most important values of the number of employees in 
this region are recorded by code 9329 (Other amusement and recreation activities). Cluj County and, 
respectively, the city of Cluj-Napoca present the highest values of the number of employees in the 
Culture and Recreation Class. 
The obtained results showed the need to develop the methodology of comparative analysis between 
the systemic components of local economies (Andronache et al., 2019; Pintilii et al., 2015; Gruia et al., 
2019, Grecu et al., 2019). 
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Fig. 1: Evolution of the number of employees in the counties Bihor, Bistrița Năsăud, Cluj, 

Maramureș, Satu Mare and Sălaj, Source date: UB/1365 
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Fig. 2: Evolution of the total number of employees in the North-West Development 
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Souhrn 
Kreativní průmyslová odvětví se jeví jako nové zdroje místního ekonomického růstu, rozvoje a 
konkurenceschopnosti prostřednictvím své role v procesu rekonfigurace inovací a průmyslového mixu. 
Cílem studie je analyzovat strukturální dynamiku počtu zaměstnanců v kreativním sektoru ze třídy 
kultury a rekreace v regionu rozvoje severozápad - Rumunsko, pro kterou byla vytvořena databáze 
pro období 2000–2018. studie ukazuje vývoj aktivit, které tvoří třídu Kultura a rekreace, součást 
kreativního sektoru. 
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Abstract 
Climate change is a global phenomenon that affects changes in forest composition. Therefore, the 
article deals with changes in forest associations as a result of global climate changes. The aim of the 
research was estimation of change in forest associations under climate change on the runoff 
processes in the selected river basin. We used two land use scenarios with forest associations and 
two global climate change scenarios. Land use scenarios were created for the entire territory of the 
Slovak Republic by the Technical University of Zvolen. The outputs of the KNMI and MPI regional 
climate change models (both with A1B emission scenario) were used for this research. 
As a result of climate change, changes in forest composition can be expected. The results were 
integrated into a flood protection scheme which would be the bases of recreational use of the riverine 
areas and of the forest landscape. 
 
Key words: forest composition, climate change, hydrological modelling, recreation 
 
Introduction 
Climate change caused by rising concentrations of greenhouse gases in the atmosphere may affect 
the hydrological cycle and development of the forest composition. Climate-induced changes in the 
environment affect the quality of recreation settings (Brice et al., 2017; Leones et al., 1997). Natural 
resource managers and planners must consider outdoor recreation’s long run response to shifting 
population density, sociodemographic factors, land uses, and climate change. Projected rises in 
greenhouse gases imply changing minimum/ maximum temperatures, potential evapotranspiration, 
and precipitation (Askew et al., 2018). 
Rainfall-runoff models are often used as a tool to assess the effects of climate change and land use 
on the hydrological cycle. In order to simulate runoff in terms of changes in land use or climate 
change, rainfall-runoff models with spatially distributed parameters, such as, WetSpa (Valent et al. 
2016; Rončák et al., 2016), and various conceptual or distributed hydrological models in Slovakia 
(see, e.g., Štefunková et al. 2013; Hlavčová et al., 2016). 
 
Materials and methods 
The Hron River is a left-side tributary of the Danube River; its basin is located in Central Slovakia. The 
catchment is feather-shaped and located along the long main river with its numerous shorter 
tributaries. The upper part of the basin with its outlet in Banská Bystrica as a representative for the 
mountainous regions in Slovakia was selected for this study.  
 
Land use and climate change scenarios 
Land use scenarios were created for the entire territory of the Slovak Republic by the Technical 
University of Zvolen and published in the Landscape Atlas of the Slovak Republic (Minďaš and 
Škvarenina, 2002). Subsequently, the ArcGIS program was used to process and categorize the data 
for the needs of the rainfall-runoff WetSpa model. 
The Dutch KNMI (with an A1B emission scenario) and German MPI (with an A1B emission scenario) 
climate scenarios were used for this research. These regional circulation models are based on the 
German ECHAM5 GCM boundary conditions and the SRES-A1B (moderate) emission scenario. Table 
1 presents the long-term mean monthly values of the air temperature and precipitation for the 1981-
2010 reference period in the selected river basin and the changes in their values for three future time 
horizons till 2100 according to the KNMI and MPI regional climate change scenarios. 
 
The basin has an area of 1775 km2; the minimum elevation of the basin is 332 m a.s.l.; the maximum 
elevation is 2042 m a.s.l.; and the mean elevation is 842 m a.s.l. The location of the basin within the 
territory of Slovakia is shown in Figure 1. 
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Fig. 1: Location of the Upper Hron River basin in Slovakia 

 
Tab. 1: Long-term mean monthly values of an areal air temperature and precipitation of the reference 
period (1981-2010) and the changes in their values in [°C, mm] for the future time horizons of 30 years 
from 2010-2100 in the Hron River basin. 

temperature [°C] I II III IV V VI VII VIII IX X XI XII 

Hron 

1981-2010 -4.1 -3.1 0.5 5.9 11.1 14 16 15.4 11 6.4 1.1 -3.1 

KNMI 

2025 0 0.8 1 0.4 0.9 0.9 0.9 0.9 0.9 1.6 0.5 0.1 

2055 1.3 2.6 1.4 1 1.6 2 1.9 1.9 1.5 2 1.5 1.8 

2085 2.8 2.8 2.3 1.7 2.7 3.5 3.7 3.3 2.4 3 3.1 3.4 

MPI 

2025 0.1 0.8 0.4 0.1 0.6 0.7 0.6 1 0.9 1.5 0.9 0.3 

2055 1.9 2.9 1.3 0.7 1.3 1.3 1.5 2.2 1.7 1.9 1.9 1.6 

2085 3.3 3.4 2 1.4 2.1 2.9 2.8 3.5 3.2 3.2 3.3 3.4 

precipitation [mm] I II III IV V VI VII VIII IX X XI XII 

Hron 

1981-2010 48.2 45.1 53.6 56.1 94 101.3 93.7 82.2 66 59.3 67.3 62.6 

KNMI 

2025 -3.1 3.4 0.4 -4.2 -9.2 0.8 -11.4 3.9 34.3 -2.1 4.2 20.4 

2055 5.2 8.8 11.7 16.4 -0.6 -15.7 -9.5 2.9 19.4 8.5 2.5 19.9 

2085 14.1 21.8 24.9 10.3 -19.9 -32.9 -22.1 -3.1 37.7 14.6 6.8 24.1 

MPI 

2025 -0.7 8.8 3.4 -3.6 -8.4 19.7 9.5 -3.3 25.1 -3.9 8.5 13.1 

2055 7.8 6.8 16.7 21.8 -10.5 7.8 -3.7 -8.3 16.4 7.8 1.6 17.1 

2085 15.5 18.1 26.2 18.3 -14.7 0.1 -10.1 -3.8 30.3 18.6 13.9 14.8 
 
The rainfall-runoff model 
The WetSpa model simulates runoff and river flow in a watershed on a daily time step (Wang et al., 
1996). Availability of spatially distributed data sets (digital elevation model, landuse, soil and radar-
based precipitation data) coupled with GIS technology enables the WetSpa to perform spatially 
distributed calculations. Input data in a daily step in the period between January 1981 and December 
2010 was used in this study. The following hydro-meteorological data were used in the model: daily 
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precipitation totals from spot measurements at 15 stations and the average daily values for the air 
temperature at 5 climatological stations. The flow data consisted of the average daily flows at the Hron 
– Banská Bystrica profile. 
 
Results and discussion 
Using the parameters of the calibrated WetSpa model and the outputs from the KNMI and MPI climate 
scenarios, the simulation of flows in the final profile for the future time periods until the year 2100 was 
made. The 30-year period from 1981 to 2010 was chosen as the reference period. 
From the results of the scenarios, we can state that change in the monthly discharge regime in Hron 
River basin analysed could be expected. Also, the evidence of an increase in the long-term runoff can 
be seen; it has a linear relationship with the increase in mean precipitation in the future in these 
catchments. The Hron River basin will manifest an increase in average monthly discharges, especially 
during the autumn and winter months. This will be valid for both scenarios and all the horizons (except 
for the horizon 2025 in the MPI climate scenario). According to the KNMI scenario (Fig. 2), the runoff 
may achieve a 100% increase in January and February in the last horizon. This could be due to higher 
temperatures and earlier snowmelt in this region. But we can see that due to climate change, the 
runoff will react in the opposite way in the summer period. According to the KNMI scenario, the 
monthly flow will gradually decrease by 2% up to 40% in the months of May to August. A similar 
situation may be expected under the MPI climate scenario (Fig. 3); the only difference can be seen in 
the horizon of 2025, where there would be an increase in the runoff compared to the reference period.  
 

 
Fig. 2: Comparison of the long-term mean monthly runoff between the KNMI climate change scenario 

and the current state. 
 

 
Fig. 3: Comparison of the long-term mean monthly runoff between the MPI climate change scenario 

and the current state. 
 
On the current land use map (Fig. 4), the cropland has 6% and short grass 24%. Three types of forest 
have the following descriptions: coniferous tree (36%), deciduous tree (17%) and mix forest (13%). 
Other classes have small or insignificant values. Coniferous forest showed the largest area of the 
basin area. In the 1st scenario, the several components of the forest are the deciduous tree (36%) and 
mix forest (17%). Deciduous forest increased in comparison with current state.  
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Fig. 4: Current land use and land use change scenarios in the Hron River basin 

 
This change in forest composition has impact on higher evapotranspiration, smaller interception and 
runoff. In the 2nd scenario, the deciduous tree has only 9% and the tree mix increased to 44%. It can 
be seen some differences in forest composition between scenarios and current state. The deciduous 
forest should be increased, in contrast, the coniferous forest will lose mainly, because of global 
warming. This component will move to higher altitudes. Based on the achieved results, it can be stated 
that climate change will affect rainfall-runoff conditions and forest composition. 
 
Conclusion 
From the results of the research, it is possible to estimate that the air temperature should increase, 
mainly during the winter period, and this could result in less snow accumulation and increased winter 
snow-melt runoff. 
The Hron River basin will manifest an increase in average monthly discharges, especially during the 
autumn and winter months. This could be due to higher temperatures and earlier snowmelt in this 
region. But we can see that due to climate change, the runoff will react in the opposite way in the 
summer period. 
Changes in forest composition can also be expected, which will lead to a change in the tourism 
development strategy. All these changes caused by climate change will also affect tourism in the 
coming decades. Recreation will respond differently to warmer futures, increasing potential 
evapotranspiration, and mixed precipitation outlooks by activity, location, and for participation versus 
consumption. 
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Souhrn 
Cílem výzkumu byl odhad změn v lesních společenstvích při změně klimatu na odtokových procesech 
ve vybraném povodí. Použili jsme dva scénáře využití území s lesními společenstvami a dva globální 
scénáře změny klimatu. Scénáře využití území vytvořila pro celé území Slovenské republiky 
Technická univerzita ve Zvolenu. Pro tento výzkum byly použity výstupy regionálních modelů změny 
klimatu KNMI a MPI (oba s emisním scénářem A1B). Z výsledků výzkumu je možné odhadnout, že 
teplota vzduchu by se měla zvyšovat, zejména v zimním období, což by mohlo mít za následek menší 
akumulaci sněhu a zvýšený odtok z tajíciho sněhu. Povodí řeky Hron se projeví zvýšením průměrných 
měsíčních průtoků, zejména během podzimních a zimních měsíců. Může to být způsobeno vyššími 
teplotami a dřívějším táním sněhu v této oblasti. Vidíme však, že v důsledku změny klimatu bude 
odtok v letním období reagovat opačně. 
Lze také očekávat změny ve složení lesa, které povedou ke změně strategie rozvoje cestovního 
ruchu. Všechny tyto změny způsobené změnou klimatu ovlivní také cestovní ruch v příštích 
desetiletích. Rekreace bude reagovat odlišně na mimořádné události znamenající zvýšené nebezpečí 
pro návštěvníky (zejména povodně, sesuvy půdy, vichřice, laviny, polomy, dlouhodobé sucho), 
teplejší léta, teplejší zimy (nárůst nákladů na zasněžování, dopravu do vzdálenějších zimních 
destinací atd.) a úbytek stanovišť některých druhů. 
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Abstract  
This research is focusing on impact of the COVID-19 pandemic on tourism. It analyzes quarterly the 
general evolution of tourism in the two countries in 2019 and 2020 and how the pandemic has blocked 
an extremely profitable industry. Using the statistical quarterly datasets of each country, it shows the 
evolution of domestic and foreign tourism in an attempt to capture a model that could be applied 
globally or regionally, so that a future crisis of this kind is more easily detectable, to be solved in the 
shortest time and the economic consequences to be minimal. The policies both internal and 
international taken by the two states at the beginning and during the pandemic are related to the crisis 
management, politics that can be new extended topics of study in other research fields. Conclusions 
show the mechanisms by which such a crisis can be completed as soon as possible with the lowest 
possible socio-economic impact and, hopefully, will contribute to a global model for analyzing such 
situations. 
 
Key words: SARS 2003, HORECA crisis, Chinese experience, revitalization  
 
Introduction 
The study aims at a detailed analysis of the impact of the current COVID-19 pandemic and the 
footprint left on the tourism industry in China and Romania. Due to the obviously unequal areas and 
population, we will analyze three indicators of tourist demand17: one with economic impact – average 
length of stay, involving tourist arrivals and overnight stays, and two with socio-cultural impact – tourist 
traffic density and overnight density. 
The similarities between SARS (2003) and COVID-19 (2020) allowed the Chinese authorities and 
companies to benefit from the experience of the first epidemic. With a return of the tourism industry 
next year, based on a well-developed plan18, the authorities are trying – and they succeed for the most 
part – to achieve an even faster economic recovery, a plan that could be a starting point for other 
affected countries. 
Both in Romania and in China, the tourist core highlighted by the evolution of tourism demand 
indicators is influenced by seasonality. However, the surface of China, reaching out between latitudes 
18° and 54° N and between longitudins 73° and 135° E19, stretching over various climatic zones20 from 
the south to the north - tropical-monsoon, subtropical-wet, temperate-oceanic in the northeast, and in 
the north, northwest, west and southwest temperate-continental arid, the tourism industry is affected 
by seasonality less than that of Romania at the country level, its negative effects being felt at the zonal 
level. However, Romania is located only between the parallels 43° in the south and 48° in the north, 
determine the seasonal character of tourism, influenced by the western oceans and Mediterranean 
Sea in the southwest, the Black Sea in the southeast, Scandinavian-Baltic in the northeast and 
continental in the east21. 
Compared to SARS in 2003, the new coronavirus was more virulent and because it broke out 
in China's peak tourist season, even in one of the country's tourist centers, the losses were 
higher. Specifically, the epidemic began during the most important traditional Chinese holiday 
- the Spring Festival or Chinese New Year, and the outbreak was in Hubei Province, located 
in central China, and among the most visited by tourists in all four quarters of the year.  
Government policy measures related to the tourist movement in the above-mentioned states, taken 
during the spread of the virus in the world, are also studied, the different types of restrictions in 2020 
having an important role in reaching the current situation. Solutions are being formulated to revive 

 
17Sistemul informatic DIMAST, Manual de utilizare, https://sites.google.com/a/bitsoftware.ro/dimast-
manual/indicatori/ (accessed date: 2021, March 15). 
18 Minsheng Think Tank, Tourism Industry Post-epidemic Recovery Experience: Based on SARS Experience 
[Policy], https://www.thepaper.cn/newsDetail_forward_6204564, (accessed date: 2021, March 15). 
19 Baidu, https://zhidao.baidu.com/question/41132056.html, (accessed date: 2021, April 5). 
20 Researchgate, https://www.researchgate.net/figure/Map-of-climate-zones-in-China_fig8_280733659, 
(accessed date: 2021, April 9). 
21Neguț, S.; Rădulescu, C.S.; Popa, I., op.cit., p. 48. 
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tourism, a first step being the orientation towards domestic tourism, the reason being that, after the 
outbreak of the pandemic, many foreigners in China returned to their countries and could not return. 
As international tourism is currently stagnant, a second step is to establish practical measures that, by 
reducing the negative effects of the pandemic, will help to revive it. 
 
Material and methods  
Between Romania and China, however, the large difference between the area and the resident 
population of the two countries, in this study will lead to a direct comparison to the indicators statistical 
data that represent indicators of global tourism demand, external and domestic in China (2003), then 
in China and Romania (quarterly, in 2019-2020 years). Average length of stay22 is obtained by the 
ratio between tourist overnight stays and arrivals and shows the average time of the stay (days) of 
tourists in accommodation, thus reflects the destination's ability to retain tourists in a certain area and 
indicators of tourist density highlight the way in which the tourist potential of an area is capitalized and 
the results of these capitalizations; tourist traffic density23, showing the average number of tourists that 
belongs to a member of the local community and tourist overnight stays, showing the average number 
of nights spent by a member of the local community have a socio-cultural influence on the resident 
population, but also vice versa, some tourist destinations attracting visitors through cultural, sports, 
religious offers a socio-cultural impact and show the threshold of tourist tolerance of the population or 
territory24.  
China's population25 is 94% distributed in the eastern part, an area that is also the most visited by 
tourists. The population of Romania26 is distributed much more evenly, and especially visited are the 
Capital (Bucharest in the south), the mountainous areas from center and the Black Sea seaside. This 
distribution in China will be felt especial in the analysis of tourism density indicators and will reflect the 
impact that the epidemic has had on tourism, which arose in a populated area, among the first most 
visited areas in this country and in high tourist season. The zero patient in Romania entered the 
country in the off-season, but the uniform distributed population was one of the spreading factors of 
patients infected across the country's surface27. 
 
SARS-CoV-2 pandemic in China and Romania 
The outbreak in Wuhan (Hubei Province) related to the new coronavirus COVID-19 was reported by 
the Wuhan Government on December 27, 2019, officially published on December 31, 2019, and 
starting with January 8, 2020, received the official name of SARS-CoV-228. 
Late reporting allowed the virus to spread early during the Chinese New Year holiday, when millions of 
Chinese moved through this important traffic point. Only after January 23, 2020, strict measures are 
introduced at the local level (blocking the city and the province, wearing masks), measures that will 
enter the whole country in the coming days. Software programs are introduced to monitor people's 
health, the total number of deaths not exceeding the threshold of 4,000. On March 21, 2020, most 
cities in China will open for domestic traffic, with the exception of the provinces of Hubei (central 
China) and Xinjiang (northwest).  
With the onset of the pandemic, both domestic and international tourist traffic are closed, all events 
that could form a congestion being subsequently canceled. The subsequent opening of tourism takes 
place only internally, the international traffic being closed until today, the exceptions being the subject 
of special transports of doctors and equipment, respectively medical technology. 
In Romania, the virus arrives on February 26, 2020, in Gorj County (in south-west). In April 2021, the 
number of cases exceeded the psychological threshold of 1,000,000 cases and over 25,000 deaths29. 

 
22 Sistemul informatic DIMAST, https://sites.google.com/a/bitsoftware.ro/dimast-manual/indicatori/b-valoarea-
economica/i-09-durata-medie-a-sejurului, (accessed date: 2021, March 25). 
23 Sistemul informatic DIMAST, https://sites.google.com/a/bitsoftware.ro/dimast-manual/indicatori/c-impactul-
social-si-cultural/i-19-densitatea-circulatiei-turistice, (accessed date: 2021, March 25). 
24 Cristureanu, C., Turism internațional, pp. 12-13, 
http://file.ucdc.ro/cursuri/T_2_n216_Turism_international.pdf.pdf, (accessed date: 2021, March 16). 
25 Reddit, https://www.reddit.com/r/China/comments/bfhzoi/the_boundary_of_china_proper/ (accessed date: 
2021, April 2). 
26 Neguț, S.; Rădulescu, C.S.; Popa, I, Geografie: clasa a VIII-a, Ed. Art Kett SRL, București, 2020,  pag. 71, 
https://catalog.manualedigitaleart.ro/art-g8/v1/index.html, (accessed date: 2021, April 2). 
27 Geospațial, https://covid19.geo-spatial.org, (accessed date: 2021, April 2) 
28 Wikipedia, https://en.wikipedia.org/wiki/COVID-19_pandemic_in_mainland_China, (accessed date: March 
29) 
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The measures taken by Romania (banning public meetings, closing schools and borders) have 
partially proved their effectiveness, the number of infections and deaths is increasing. 
The application of the state of emergency at national level by lockdown did not lead to the expected 
result because the lack of prevention materials (masks, gloves, etc.), as well as the spread on social 
media of controversial and distorted theories about the virus led to inoculation in the popular mentality 
of ideas of minimal defense in the fight against coronavirus. 
With successive periods of lockdown and relaxation, the economy suffers a lot, and at the national 
level the HORECA industry is almost bankrupt. 
 
Quarterly tourist traffic in 2019 versus 2020 
In the choice of tourists by the travel period, the holidays and the climate in the tourist destination are 
very important. 
In China, the main holiday periods are the winter holidays of January-February (Spring Festival, also 
called Chinese New Year) and October (October 1, National Day), both lasting 7 days. In the first 
period, touristic peak season, Chinese tourists prefer to travel either away from the place where they 
work or return to their native places. Now are visited the provinces affected by seasonality, like Hainan 
Province in the extreme south of China, with Sanya, a resort that makes this island with a tropical 
climate also called "Hawaii of China"30 or Heilongjiang Province located in the extreme north-east in 
China, with Harbin Ice and Snow World31). In the second holiday period, the preference is to choose a 
locality in Jiangsu, Zhejiang and Hubei provinces32 which, in fact, are visited in any quarter of the year. 
 

 
Fig. 1: Territorial administrative map of China 

 
Fig. 2: Territorial administrative map of 

Romania 
 
In Romania, the climate, in combination with the holidays, makes the end of the second quarter and 
the first two months of the third (June-August) to be the favorite period for the tourism industry, the 
most visited area being the Black Sea coast. Usually, the second important holiday periods are at the 
end of December (Christmas - December 25-26) - the beginning of January (International New Year - 
January 1-2), which Romanians usually unite through weekends and days off from annual leave from 
work and create a vacation of about 14 days; in this periode the favorite areas are Brașov and 
Prahova counties, where they enjoy snow and winter sports, Bucharest (the Capital), visited specially 
for business33.  
Regarding the average length of stay, both in 2019 and 2020, in China it was much more uniform, with 
a slight shortening of the length of stay in the peak season of 2020 (2.42 days) compared to 2019 
(2.46 days) as a result of the pandemic. The sharp decline did not occur exactly in the peak season of 
the year, but in the second quarter, when the resident population, experiencing the SARS epidemic of 
2003, on its own initiative no longer circulated and cooperatively followed the rules imposed by the 
authorities. Although there was no tourist traffic and many companies closed, even in localities located 

 
29 Ministerul Afacerilor Interne, Comunicat de presă 10.04.2021, https://gcle2lauytxqv57pu6njy72gly--www-
mai-gov-ro.translate.goog/informare-covid-19-grupul-de-comunicare-strategica-10-aprilie-ora-13-00/, (accessed 
date: 2021, April 11). 
30 Baidu, https://baijiahao.baidu.com/s?id=1620528405618087757&wfr=spider&for=pc, (accessed date: 2021, 
April 7). 
31 Zhongguo·Ha’erbin Bingxue Dashijie, 
https://baike.baidu.com/item/中国·哈尔滨冰雪大世界/2887752，(accessed date: 2021, April 7). 
32 Pinterest, https://www.pinterest.com/pin/165366617548329274. (accessed date: 2021, April 9). 
33 Neguț, S.; Rădulescu, C.S.; Popa, I., op.cit., p. 48. 



  472  

hundreds of km from the outbreak, the economy was not completely blocked: companies reoriented 
and continued their online activity, implicitly employees. 
As we can see, in Romania, in the second quarter of 2020, the average length of stay was suddenly 
shortened (to 2.10 days to 0.27) when COVID-19 cases had already appeared in Romania, and in 
Italy and the rest of Europe the situation worsened. 
 

 
Fig. 3 Length of stay in China and Romania (2019 vs. 2020) 

 
However, in the peak tourist season in Romania, although the pandemic has spread worldwide, the 
tourist spends even more night than in the previous year (2.59 days in 2020 compared to 2.58 days in 
2019), and than in China: Romania 2.59 days in 2020 vs. China 2.42 days in 2020; this is probably 
also because many of the tourists are Romanians from the diaspora, returned to the country due to 
the pandemic34. 
The density of tourist traffic in China is more uniform than the average length of stay, the situation not 
changing much during the pandemic, but there is still a decrease: from 0.022 tourists/resident to 0.004 
tourists/resident. In Romania, however, the impact of COVID was obvious, because, normally, in the 
peak season the density is very high: 1,423 tourists/resident in 2019 compared to 0.136 
tourists/resident in 202035.  
And from the graph of the density of tourist overnight stays it is observed that the Romanian tourist 
prefers stays, not tourist circuits, in the peak season of a year without global disasters, the tourist 
spending on vacation on average 0.56 nights/resident, compared to the tourist from China (in the peak 
season the density is 0.05 nights/resident, and in the third quarter of 0.10 nights/resident). In 2020 in 
Romania there is a sharp decrease in the density of tourist overnight stays, but in the peak season it 
still rises to 0.35 nights/resident. In China, however, it also decreased in the first quarter, from 0.05 
nights/resident in 2019 to 0.01 nights/resident in 2020, and in the third quarter from 0.10 
nights/resident, to 0.04 nights/resident36. 
 
 

 
Fig. 4 Tourist traffic density in China and Romania (2019 vs. 2020) 

 

 
Fig. 5 Overnight stay density in China and Romania (2019 vs. 2020) 

 
China's experience 2003 versus 2020 
1. Policies for reviving tourism their results in China in 2003 
Both in early 2003 and early 2020, due to epidemics, many tourist destinations in China were closed, 
travel agencies stopped, the number of cancellations of hotel reservations increased sharply, 

 
34 Ministry of Culture and Tourism of the People’s Republic of China,  http://zwgk.mct.gov.cn and National 
Institute of Statistics (Romania), http://www.insse.ro (accessed date: 2021, March 17-April 7).  
35 Ibidem. 
36 Ibidem. 
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restaurants closed , so the tourism industry was blocked. Minsheng Think Tank37, a think tank 
within the Beijing Minsheng Think Tank Technology Information Consulting Co., Ltd38, 
conducted a comparative study between the evolution of the 2003 SARS epidemic and the 
2020 COVID-19 pandemic, and presented the solutions found by the authorities for the 
recovery of tourism. 
Following the 2003 SARS epidemic, the Cultural Tourism Research Center, the group used 
large statistical data to effectively select government and private sector measures to recover 
the tourism industry and to summarize successful experiences, calling them "policies" and 
"enterprises".  
For one month since the official declaration of the COVID-19 epidemic, with the efforts of the 
government and the private-sector, in collaboration with the citizens, the fight against the new 
epidemic has been successful.  
According to the Group, the first case of the SARS epidemic was discovered on 15.12.2002 in 
Guangdong Province, the most populated province of China39. The epidemic reached its peak 
on February 6, 2003, and its widespread prevention began on April 2. Since the beginning of 
May 2003, central and local authorities have taken a number of measures to help the recovery 
of the tourism industry. By 24 June 2003, the World Health Organization had already declared 
that the "SARS" epidemic had been extinguished40. 
The measures taken by the Chinese authorities after the SARS epidemic in order to recover tourism 
have been reduced and exempted from taxes, financial subsidies, financial support, official initiatives/ 
announcements and discussions / seminars. The general mobilization of the industry and the 
rebuilding of trust were also carried out. 
- reduction and exemption of taxes: for areas such as civil aviation, tourism, catering, trade, taxis and 
other industries, respectively for the reduction or exemption of participation in certain government 
funds. 
- financial subsidies: interest rate rebates on short-term loans to civil aviation and tourism; 
- financial support: partial return of quality assurance funds for travel agencies, respectively discount 
loans and lower loan rates. 
- official initiatives and announcements: The National Tourism Association together with other 
professional associations have issued various initiatives for the safe resumption of tourism and related 
industries as quickly as possible. 
- discussions and seminars: the way to revitalize the economy, especially tourism, was widely 
debated. 
By the early 2000s, China had already become one of the most sought-after tourist destinations in the 
world, and tourism was one of the country's most important sources of income. The graph below 
followed the trend of tourist arrivals and tourism income in the period 2001-200641. Although until 2003 
the proportion between foreign and Chinese tourists is relatively constant, SARS did nothing but 
increase this ratio, being with an increase of almost 59% compared to the reference year 2003, when 
foreign tourists had a relatively steady increase of 36%. Therefore, the measures and policies taken 

 
37民生智库Minsheng Zhi Ku or Minsheng Think Tank (Minsheng Reflection Group), set up in 1992, is unique 
in the field of public affairs, is one of the first research institutions focusing on social conditions and public 
opinion in China and one of the largest and most influences assessment groups of third governments in China. 
The group was officially established on April 6th, 2016 and is made up of more than 50 professional consultants 
(teachers and superior engineers), over 100 full-time researchers and a national research team using high-level 
research results and original ideas known in the industry. It aims to promote social progress in China, which 
systematically studying public policy issues, conducting research on urban development strategies, policies and 
planning. See https://www.douban.com/note/558315300/ (accessed date: 2021, April 4). 
38 Beijing Minsheng Think Tank Technology Information Consulting Co., Ltd, original 
name北京民生智库科技信息咨询有限公司, 
https://www.qcc.com/firm/a30e7bd96c5fca3df23cd08a33001d9e.html, (accessed date: 2021, April 4). 
39https://zhidao.baidu.com/question/270810169241688205.html?fr=iks&word=2019%C4%EA%D6%D0%B9%
FA%C3%BF%D2%BB%B8%F6%CA%A1%C8%CB%BF%DA%B6%E0%C9%D9&ie=gbk (accessed date: 
2021, February 26) 
40 Zhihu, https://zhuanlan.zhihu.com/p/114156326, (accessed date: 2021, April 11). 
41 National Tourism Administration (accessed date: 2021, February 25-March 24). 
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by the authorities have made them an accelerator of the development of the Chinese tourism 
industry42. 

 
Fig. 6 Evolution of tourist arrivals and total income in China 2001-2006 

 
2. Policies for reviving tourism and their results in China in 2020 
Chinese authorities have focused on fiscal protection to support pandemic control and economic 
recovery. The three types of general policies were as follows: 
- prevention and control of the epidemic, which focused on direct support for related medical treatment 
and support for the production and transport of medical equipment and machinery; 
- reduction of tax obligations for companies, especially for social insurance premiums (pension, 
unemployment), occupational accident insurance, health insurance and personnel insurance. 
- reduction of VAT for companies and small taxpayers who rented commercial or residential space and 
reduced or deducted the rent, in order to maintain the current customers, respectively for the revenues 
from the transport of equipment and medical equipment. 
Strategic cooperation agreements have been signed between the Chinese authorities and banks 
(Industrial and Commercial Bank of China - ICBC, People's Bank of China) to help cultural and tourism 
enterprises by providing loan lines (anti-epidemic loan, employment loan, tax loan) to meet capital 
needs, i.e. loans and redistributions of funds to help small banks provide low-cost SMEs and the 
agricultural sector. 
According to the Chinese Government, quoted by China Tourist News, the results of the policies and 
measures applied show that domestic tourism has partially recovered, decreasing by 52.10% 
compared to 2019 (2.879 billion tourists compared to 3.022 billion tourists), but at the level of quarter 
decline has been steadily declining. Revenues decreased by 61.10% to 2,230 billion RMBs, down with 
3,500 billion RMBs from 201943. 
 
3. The plan of the policies for reviving the Romanian economy and its results 
Through a series of Military Ordinances44, the Romanian Government has reduced, in turn, the access 
to the entrances and exits of foreigners and stateless persons, the temporary suspension of retail 
activities of products and services in shopping centers, the movement of persons only in the time slot 
06-22 in compliance with the general measures of the spread of the disease, the formation of groups 
or the isolation at home of persons entering the country. At the same time, by relaxing some measures 
and tightening others, but also not respecting the prohibitions, Romania is currently facing tens of 
thousands of deaths and over 1,000,000 infections nationwide and over 25,000 deaths45. 
The revenues from the tourism industry are negative, most of them being on the verge of declaring 
their insolvency. In February 2021, aware of the serious situation of the HORECA industry, the 
Government adopted a number of measures in the hope that it would recover: financial support and 
some fiscal measures: the creation of a state aid scheme for the financing of national public funds 
and/or or from external funds for tourism and catering enterprises, the granting of grants of 20% of the 
calculation basis, respectively the exemption from tax impozitului46.  

 
42 Ministry of Culture and Tourism of the People’s Republic of China, http://zwgk.mct.gov.cn and National 
Bureau of Statistics (of China) http://www.stats.gov.cn. (accessed date: 2021, March 17-April 7). 
43 China Tourist News - Raportul turistic al Chinei, https://www.sohu.com/a/451445571_120379855, (accessed 
date: 2021, April 11). 
44 See Military Ordinances started from 2020, March 21 until today on the website of the Ministry of Justice, 
http://legislatie.just.ro/, (accessed date: 2021, April 11). 
45 Geospatial, https://covid19.geo-spatial.org/ (accessed date: 2021, April 2) 
46 Ordonanța de Urgență nr. 10/19.02.2021 pentru modificarea și completarea Ordonanței de urgență a 
Guvernului nr. 224/2020 privind unele măsuri pentru acordarea de sprijin financiar pentru întreprinderile din 
domeniul turismului, structuri de cazare, structuri de alimentație și agenții de turism, a căror activitate a fost 
afectată în contextul pandemiei de COVID-19, precum și privind unele măsuri fiscale, publicată în Monitorul 
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In the Government meeting of April 8, 2021, it was proposed to open at a capacity of 70% the 
HORECA units in compliance with the sanitary norms in force, during the (Orthodox) Easter period, 
respectively May 1-247. 
Romania, like most countries affected by the pandemic, has proposed, in the second half of 2020, a 
plan to revive the economy 48: 
- macroeconomic developments and policies: macroeconomic situation, budgetary policy, fiscal and 
budgetary support policies; employment support and protection programs for the jobs affected by the 
COVID-19 crisis; digitalization and de-bureaucratization measures in administration and economy 
sectors; Romania's development priorities financed from European funds in the period 2021 – 2027. 
- grants, guarantee schemes and support programs: support grants for companies; guarantee 
schemes and tools to support liquidity in the economy; financial-banking instruments for increasing 
capitalization and financing investments; active employment and social protection measures. 
- national investment plan: transport infrastructure; investments in energy infrastructure, economy and 
business environment; health infrastructure; infrastructure for education; investments in local 
development; agricultural and irrigation infrastructure; environmental investments; sports 
infrastructure. 
 
Conclusions 
China, through its policies and measures, has recovered surprisingly quickly, and its economy has 
been the only one to have economic growth in 2020. With experience based on SARS 2003, it has 
quickly updated its economic recovery plan, being able, after only 4 months from the outbreak of the 
pandemic, not only to produce for export, but also to partially restore domestic tourism. 
By creating a group of intelligent minds, which in recent years has studied the latest techniques and 
innovations in all fields, the plan was assured of success from the beginning, the Government of the 
People's Republic of China knowing exactly what to do in a situation like this. 
The situation of Hubei Province was, at the moment zero, one of the most populated and visited tourist 
centers, the pandemic being fatal for the natives, tourists and the national economy.  
Romania, on the other hand, lost the bet with itself. The various Ordinances have done nothing but 
show that it is not at all prepared to face such a terrible enemy, the measures and policies taken not 
being able to mitigate the negative impact on the population, but especially on the national economy. 
The imposed bans and the accepted relaxations led to the effective destruction of the HORECA 
industry, the situation being, at this moment, bankrupt. The population, on the other hand, being poorly 
informed, but also intoxicated by false information on social media, played an important role in 
destroying the credibility of the Government to deal with the pandemic, which currently killed tens of 
thousands, and the number of infections exceeded 1 million. 
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Souhrn 
Studie analyzuje dopad pandemie COVID-19 na cestovní ruch v Číně a Rumunsku a zdůrazňuje 
metody používané čínskými úřady k obnovení tohoto ekonomického odvětví, přičemž některá řešení 
jsou použitelná v jiných zemích. 
Pokud jde o Čínu, zkušenosti úřadů a obyvatelstva se zánikem epidemie SARS v roce 2003, oživení 
cestovního ruchu od jejího příštího roku, zánik pandemie COVID-19 vyvolaný ve vrcholné turistické 
sezóně (v jedné z navštívené a osídlené destinace) jsou prezentovány a analyzovány cestovní ruch v 
Číně - provincie Chu-pej, třetí největší počet turistů v té době v roce 2020) a rychlé oživení domácího 
cestovního ruchu s jedinečným ekonomickým růstem v takové situaci. Analýza zkušeností s epidemií 
SARS sleduje trend, který sledují domácí a mezinárodní příjezdy turistů, respektive výnosy z 
cestovního ruchu v období 2001–2006, díky opatřením a politikám, které pomohly rychle dosáhnout 
pozitivních výsledků. Teprve v roce 2003 se hodnota indikátorů cestovního ruchu snížila, a to se stalo 
také v jedné z deseti nejnavštěvovanějších destinací v Číně, zejména pro obchod a podnikání a 
přesně v nejlidnatější provincii země, která se nachází na jihovýchodě, poblíž velmi důležité 
ekonomické centrum - Hongkong. 
V letech 2019 a 2020 následovalo čtvrtletní srovnání mezi Čínou a Rumunskem, zaměřené na 
průměrnou délku pobytu, hustotu turistického provozu a hustotu přenocování. Sledován je také vývoj 
pandemie v obou zemích a současná situace. 
Jsou představena legislativní řešení přijatá v roce 2020 čínskými a rumunskými orgány s výsledky 
dosaženými oběma zeměmi. Prostřednictvím organizovaného legislativního systému a ve spolupráci s 
místním obyvatelstvem dosáhla Čína rychle požadovaných výsledků ve všech oblastech: zdraví, 
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ekonomika a implicitně cestovní ruch. Dalším krokem je oživení mezinárodního cestovního ruchu a s 
blížícím se datem zimních olympijských her v roce 2022 byly zahájeny práce na právních předpisech 
o vydávání turistických víz. 
Rumunsko bylo zaskočeno, pravděpodobně proto, že populace žila s pocitem, že vzdálenost od 
vypuknutí je vysoká, riziko infekce COVID-19 by bylo velmi nízké. Populace navíc od počátku 
nespolupracuje, a to izolováním z vlastní iniciativy doma s výskytem prvních případů COVID-19 v 
zemi a drtivá většina nemá ani dobře organizovaný online obchodní systém, který by nakupování 
nebo práce z domova se zhoršila ekonomická situace a zejména cestovní ruch. Vzhledem k vývoji a 
současné situaci obou zemí lze brzy očekávat oživení Číny, ale pokud jde o Rumunsko, ve všech 
oblastech panuje nejistota. 
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Abstract  
Residential green spaces represent an important part of urban environments and landscapes and their 
green infrastructure. Vegetation, its quality, and its spatial and species composition have a significant 
impact on recreational cultural ecosystem services (CES) provided by urban green spaces. The article 
presents a new methodological approach to assessment of CES with a specific focus on recreation in 
urban environments and landscapes. Research has been conducted on the example of vegetation 
elements, structures, and green spaces in the residential areas Chrenová and Wilson Riverfront in 
Nitra. The quality of assessed attributes (vegetation, spatial composition) of the selected green spaces 
determines the benefit rate and the degree of CES provision with a focus on recreation. Results of the 
presented research show an average to low degree of recreational CES provision by urban green 
spaces in the assessed residential areas, which results from an average to low quality of assessed 
vegetation and spatial composition. The article proposes green infrastructure measures and 
recommendations for improving the CES provision by residential urban green spaces, while 
highlighting the recreational use of open spaces. 
 
Key words: Ecosystem services, green infrastructure, recreation, residential area, urban green 
spaces 
 
A brief review of ecosystem services 
Some two decades ago, the concept of ecosystem services (ES) gained growing attention and 
importance among scientists around the world, thanks to a ground-breaking paper entitled Millennium 
Ecosystem Assessment (MEA, 2005). The attractiveness of the ES concept results from its 
interdisciplinary nature as it links different scientific disciplines, including socio-economic aspects. 
According to Costanza et al. (1997), ES are benefits provided to human population by ecosystems, 
which are part of the urban green infrastructure (Tóth – Timpe, 2017; Bihuňová et al. 2017; Čibik et al. 
2020). ES are related to similar terms like ecosystem functions, values, and benefits. ES are 
processes that take place in an ecosystem and have direct or indirect impact on people. A general 
classification of ES was elaborated and proposed in the MEA (2005) as follows: 1) provisioning; 2) 
regulating; 3) cultural; and 4) supporting services. ES belong to the main fields of contemporary 
environmental research, which is based on the knowledge of and subsequent evaluation of values and 
benefits provided to people by ecosystems. There is a growing number of studies in this field, which is 
directly related to a growing number of assessment methods and approaches (e.g. Costanza et al., 
1997; Izakovičová et al., 2017). The most recent European classification by the European 
Environmental Agency (EEA) is commonly known under the abbreviation CICES - The Common 
International Classification of Ecosystem Services. Important recent projects include among others 
TEEB (The Economics of Ecosystems and Biodiversity), IPBES (Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services), MAES (Mapping and Assessment of Ecosystems 
and their Services). The structure of CICES is also linked with SEEA (System of Environmental 
Economic Accounts) and divides ecosystem services into three main categories. 
 
Cultural ecosystem services and recreation 
Cultural ecosystem services (CES) include for instance inspiration; social relations, interaction and 
inclusion; cultural heritage; recreation and regeneration; aesthetic values; spiritual and religious 
values; cultural diversity and others (Turanovičová, 2020; Halajová et al. 2016; Verešová – Supuka, 
2020). The assessment CES belongs to the most subjective assessments of ES. It includes 
assessment of visual attractiveness, landscape character, scenery, and other attributes. It influences 
the visit rate of a certain location, such as a city park, a promenade, a tourist trail or other recreational 
areas (Tóth et al. 2014; Mederly et al., 2019). Burkhard et al. (2009, 2012) assess ES also from the 
point of view of sustainable development. Recreation belongs to CES (Lankia et al. 2015; Nahuelhual 
et al. 2013). According to Corvalán et al. (2005) people choose the location for spending their free 
time based on the characteristics of natural and cultural landscapes. Urban green spaces belong to 
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the most important elements of urban landscapes that provide ES (Čibik – Štěpánková, 2020). Public 
and semi-public green spaces are amenities that are normally available to all inhabitants. The 
vegetation component of urban green spaces consists of lawns, perennials, shrubs, trees and other 
elements (de la Barrera et al., 2016). In terms of recreation, public spaces should include green 
spaces of high quality, safe and well-designed site furniture and path system, public lighting and 
spaces for recreation, sports, and games (Verešová – Bihuňová, 2020; Čibik, 2020). Public spaces 
should provide both sunny and shaded areas so that recreation of urban inhabitants is enabled 
throughout the year. 
 
Case study research conducted in Nitra 
For assessing recreational CES, vegetation elements and their compositions have been assessed in 
selected model areas (residential green spaces) in the regional capital city of Nitra (Western 
Slovakia). Research was conducted in three selected green spaces in residential areas Chrenová 
(P1-P3) and Wilsonovo nábrežie (Wilson Riverfront) (P4-P6), see figure 1. 

 
Fig. 1: Localisation of the 6 residential green spaces as research samples (P1-P6) in the city of Nitra. 

 
The quality of assessed green spaces and the provided recreational CES have been evaluated on a 
scale from 0 to 5 and from 0 to 3, respectively. The higher the open space quality is the higher is its 
capacity to provide recreational CES. The quality of vegetation elements (trees and shrubs, perennial 
beds, and lawns) was assessed using the standard method by Machovec (1982), with a focus on 
landscape value (1 / lowest to 5 / highest) and health condition (1 / lowest to 5 / highest), as well as 
compositional value assessed using the method by Kubišta (2008) (1 / lowest to 5 – highest). The 
compositional value of open spaces was assessed based on the path system, the overall spatial 
composition, light conditions, colours, water elements, and surfaces. The overall CES provision 
degree is divided into 4 categories and valued from 0 to 9 for vegetation elements (V) and from 0 to 
18 for composition elements (C) as follows: 1) insufficient CES provision rate (V 0-1 / C 0-4); 2) low 
CES provision rate (V 2-4 / C 5-9); 3) average CES provision rate (V 5-7 / C 10-15); 4) high CES 
provision degree (V 8-9 / C 16-18). 
 
Results and discussion 
The residential area Chrenová designed by Michal Maximilián Scheer (1902-2000) is a well-planned 
urban residential zone that has been included in the urban-design and architectural book by UNESCO. 
There are many green spaces and trees available to inhabitants. The residential area Chrenová 
respected the composition of the old town through the regulation/zonation of the building height 
(4/8/12-storey buildings) and the main compositional axes represented by transportation corridors. 
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This residential zone has a high surface proportion of residential green spaces along the river Nitra. 
The overall quality of green spaces and vegetation in this area is average (3) to low (1). There are 
high-value (4) woody plants only in one of the assessed areas (P1). In some areas the tree cover is 
relatively dense which has a negative impact on the quality of lawns. In four assessed areas (P3-P6), 
the value of woody plants is low (2). The main problems consist in the species and spatial 
composition. One of the assessed areas completely lacks woody plants and there are no shaded 
areas (P3). The lawn is dry and the provided recreational CES is low. There is a lack of perennials in 
all assessed areas.  
 
Tab. 1: Overall evaluation of the recreational CES provision degree by a green space based on the 
quality categories of vegetation and spatial composition. 

Minimal categories of CES provision degree to be 
achieved by vegetation and spatial composition 

The degree of recreational CES 
provision by an urban green 
space vegetation Spatial composition 

4 4 to 3 High 
4 to 3 3 to 2 Average 
3 to 2 2 Low 
2 to 1 1 Very low 

 
The quality of paths is average (2; P1-P2) to low (1, P3-P6). The spatial composition is of low 
quality (1) in all assessed areas. Their spatial organisation is chaotic and they do not attract 
recreational use by residents. The proportion of sunny and shaded areas is uneven in most of the 
assessed open spaces (P2-P6). In area P1 there is a good proportion between sunny and shaded 
areas (60:40), which is reflected also by the quality of vegetation and the attractiveness of the site. 
Most of the assessed areas lack colour and texture diversity and there are no water elements. The 
CES provision degree is achieved by area P1 (average / 3). The health condition of vegetation is 
good. This area is of highest value also in terms of composition and potential use. All other areas (P2-
P6) have a low degree (2) of CES provision by vegetation and by composition. Results show a 
generally low degree of CES provision in terms of recreational use (5 of the 6 assessed residential 
urban green spaces). The main problem of vegetation is either in a too dense planting scheme or in 
too open spaces without trees and the necessary shade. This has been to some extent caused by a 
lack of renewal of groves and a poor maintenance of green spaces. The everyday use of urban green 
spaces for short-term recreation has a much more positive impact on the mental and physical health 
of inhabitants than less frequent stays in natural areas. To enhance the provision of recreational CES, 
it is necessary to enhance the quality of residential urban green spaces and vegetation. 
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Souhrn 
Rezidenční zelené plochy v městské krajině poskytují obyvatelům měst důležité kulturní 
ekosystémové služby prostřednictvím vegetačních prvků a jejich prostorového složení. Předložená 
studie odhalila, že obytné zelené plochy v Nitře mají relativně nízkou kvalitu a kapacitu poskytovat 
služby rekreačního kulturního ekosystému obyvatelům měst, a proto je velmi důležité zlepšit kvalitu 
městských zelených ploch a jejich vegetace. 
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Abstract 
The presented paper came into being as an output of the project named Conditions for the 
harmonious alignment of biking in the forest environment with the interests of nature conservation and 
regional development (TL02000505). Mendel University in Brno is the main project researcher, 
SocioFactor Ltd. and NAKOLO Ltd. companies are the co-researchers. The study presents results of a 
qualitative part of the research carried out by the SocioFactor company in the years 2019-2021. The 
research was focused on the analysis of the significance of the monitored singletrails for local 
residents and selected stakeholders in three monitored localities – Singletrail Moravian Karst – 
Jedovnice trails, Singletrail Moravian Karst – Mariánské valley trails and Rychlebské trails in the 
Rychlebské Mountains. A total of 182 semi-structured interviews were conducted within the qualitative 
part of the research. The vast majority of them took place during six field trips. Each site was visited 
twice during the research survey. An ethnographic survey with the emphasis on observation took 
place at the field trips. Stakeholders include (1) representatives of the management of the municipality 
where the singletrail is located, (2) entrepreneurs, (3) operators of individual singletrails, (4) hunters 
whose hunting grounds are a part of the territory in which the singletrail is located, (5) local citizens 
who live in municipalities in the immediate vicinity of the observed singletrails, (6) cyclists who use 
singletrails, and (7) tourists. 
 
Key words: Ethnographic survey, stakeholders analysis, cycling in the forest  
 
Introduction 
The conference paper came into being as an output of the project named Conditions for the 
harmonious alignment of biking in the forest environment with the interests of nature conservation and 
regional development (TL02000505) that was supported by the TL – Program for the Support of 
Applied Social Sciences and Humanities Research, Experimental Development and Innovation ÉTA. 
The conference paper presents outcomes of the qualitative part of the research that was conducted by 
SocioFactor in 2019-2021. The research was focused on the analysis of the significance of the 
monitored singletrails for local residents and selected stakeholders in three monitored localities – 
Singletrail Moravian Karst – Jedovnice trails, Singletrail Moravian Karst – Mariánské valley trails and 
Rychlebské trails in the Rychlebské Mountains. In the case of the first two localities, these are 
singletrails near Brno, the third singletrail is located in Jeseníky. This singletrail has been in operation 
for the longest time out of all monitored localities, specifically since 2009. Singletrail Jedovnice trails 
was opened in 2016 and singletrail Mariánské valley in 2018. 
 
Methodology 
Within the project, data collection took place both on the quantitative and on the qualitative level. The 
quantitative part of the research was focused on the preferences of cyclists, their behaviour on the 
trail, economic side of the use of the singletrail and on questions connected with the impact of the 
singletrail on changes in the surrounding nature. However, this conference paper is based on the 
qualitative part of the research and presents the outcomes of analysis of stakeholders. Stakeholders 
include (1) representatives of the management of the municipality where the singletrail is located, (2) 
entrepreneurs, (3) operators of individual singletrails, (4) hunters whose hunting grounds are a part of 
the territory in which the singletrail is located, (5) local citizens who live in municipalities in the 
immediate vicinity of the observed singletrails, (6) cyclists who use singletrails, and (7) tourists. Semi-
structured interviews were conducted with these seven groups of stakeholders in 2019-2021. A total of 
182 semi-structured interviews were conducted within the qualitative part of the research. The vast 
majority of them took place during six field trips. Each site was visited twice during the research 
survey. An ethnographic survey with the emphasis on observation took place at the field trips. 
 
Results 
The most significant impact of the existence of singletrails on stakeholders from the management of 
the municipality was registered in Rychlebské trails, specifically in the municipality Černá Voda. A 
participant from the administration of Černá Voda stated that singletrails had changed the character of 
the municipality completely and that they had had direct impact on development of local tourism, 
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economy and even on employment. Their construction led to the sail of building sites which led to an 
increase in prices of these sites. While the price was about 50 CZK/m2 in the past, according to the 
communication partner, the price in the present day could be around 700 CZK/m2. The operation of 
singletrails in the municipality led to the construction of new accommodation capacities as well as to 
the opening of new restaurant facilities – approximately 11 new restaurant facilities and 30-40 new 
accommodation capacities were created. This led to a decrease of unemployment of local residents 
and also to the fact that some locals do not have to go to work to other municipalities or towns. What 
is more, singletrails contribute to the municipal budget through an accommodation fee within which an 
average of 200,000 – 250,000 CZK is collected annually. On the contrary, representatives of the 
management of Jedovnice and Brno-Líšeň do not believe that singletrails greatly contributed to the 
municipal budget or that they had a significant impact on the increase of tourism in both localities. 
Both localities were already frequently visited by tourists before the construction of singletrails and 
communication partners in these localities perceive singletrails more as another attraction for tourists. 
The impact of the existence of singletrails on the environment of the town Jedovnice is not very 
noticeable, according to communication partners from the management. According to them, the 
creation of singletrails did not increase the interest in buying building sites in this locality nor did it 
increase the number of new residents. The communication partner also did not register any decrease 
of unemployment in connection with the construction of singletrails. The same applies to the second 
monitored locality Mariánské valley. According to them, the construction of singletrails contributed to 
intensification of conflicts between locals and cyclists, which mainly concern parts of the road where 
singletrails intersect with a tarmac road and access roads leading to ponds.  
 
The construction of singletrails had the greatest impact on entrepreneurs in the municipality Černá 
Voda. Participants from this locality stated that the increase of the cycling activity in the municipality 
was the main reason for their entry into business. One of the communication partners who does 
business in the hospitality industry stated that local residents made approximately 15% of total sales, 
the rest were cyclists or tourists. All approached entrepreneurs started their business after the 
construction of singletrails and the biggest part of their income comes from users of singletrails. On 
the other hand, entrepreneurs from Jedovnice and Mariánské valley stated that they had pursued their 
business activity before the construction of singletrails and that the opening of singletrail tracks had 
not contributed significantly to their sales. According to communication partners, both localities are 
frequently visited by cyclists and tourists on a long-term basis so by the construction of singletrails not 
much has changed.  
 
In the locality of Jedovnice trails operators of individual singletrails think that the construction of the 
singletrail has a very positive impact on the development of tourism in this locality, mainly on the 
occupancy of the camp Olšovec which increases every year. However, this opinion of the operators is 
not shared by the participants from the town management and it is also not confirmed by the results of 
our field trips. From the data collected by us, it is clear that the singletrail in Jedovnice is 
predominantly visited by cyclists from Brno and the surroundings (13 out of 16 approached cyclists 
were from Brno) who visit singletrail only for a day so they do not use any accommodation services. 
As for the finances, communication partners came to an agreement that maintaining singletrails is very 
expensive for them and financial subsidies are not sufficient. Operating costs are not covered even by 
voluntary contributions made by cyclists. The biggest source of income is the Base where bicycle 
rental and bicycle service is in operation, the Base also offers a wide range of refreshments. In 
Mariánské valley one of the operators stated that tracks in this locality were more attractive for local 
residents and cyclists from close surroundings who could visit singletrail after work. For this reason, 
there was no increase in tourism thanks to singletrails in this locality as it had been planned. During 
interviews the cyclists from Brno stated that they preferred to visit the singletrail in Jedovnice, whose 
circuits design was nicer, over the tracks in Mariánské valley. By contrast, Černá Voda was not very 
attractive for cyclists or tourists before the construction of the singletrail Rychlebské trails, according to 
operators, the development of tourism in the municipality took place only after the construction of 
singletrails. An important element when maintaining singletrail circuits is, according to operators of 
Rychlebské trails, voluntary work that maintains community. Voluntary work takes place regularly once 
a month and, according to one of the communication partners, is a well-attended event both by locals 
and by cyclists. The goal of this voluntary work is primarily the alteration of singletrail tracks. Even in 
this locality operators agreed on the fact that maintaining singletrails is very expensive and neither 
voluntary contributions made by cyclists, nor the incomes from the Base are sufficient for operation 
and maintenance.  
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A participating hunters and forest keepers named two biggest downsides that he perceives in 
connection with the operation of the singletrail in Jedovnice – firstly, it is a difficult way of using the 
forest economically and secondly, there is a high occupancy of the locality in relation to the increased 
number of tourists and cyclists mainly in the summer season which is linked to worsened conditions 
for hunting in the locality. Because of the combination of the above mentioned there are conflicts 
between hunters, cyclists and operators, according to the participant. These conflicts are most 
apparent in the locality of Mariánské valley trails. A participant from this locality complained that 
operators of the trails in Mariánské valley had not discussed where the trails should lead before the 
construction. According to them, the problem of singletrails is the fact that trails lead through need 
zones for animals. The result is the disturbance of animals that occurs during the day and the night 
hours, which makes hunting problematic What is more, according to the participant, trails lead past 
feeding racks and tree stands. Animals are being disturbed mainly by the cyclists who do not respect 
the opening hours of singletrails and who go there even during the night hours. At the same time, the 
participant stated that they did not see any interest in resolving the problems from the operators’ side. 
However, operators of the singletrail do not agree with this statement and during the interview one of 
them said that they had tried to resolve the situation with hunters. Problems with the disturbance of 
animals in the forest and difficult hunting were also mentioned as a problem by participants from the 
Rychlebské trails. According to them, the next problem is worsening of working conditions in the forest 
that concerns wood logging because of the fact that there are more cyclists, there is a higher chance 
of getting hurt. At the same time not, all hunters had the same opinion on singletrails in this locality. 
One of the respondents stated that the trails had been created sensitively on an old hunting trails so it 
had not been a big intervention into the landscape and, according to them, the trails work very well 
and they do not see any problem in their operation. 
 
Local citizens who live in Jedovnice identified several positives and negatives that are, according to 
them, connected with the operation of singletrails. On the positive side, according to the majority, 
singletrails bring new opportunities for entrepreneurs and the municipality, and in their opinion, 
Jedovnice are getting rich thanks to this. On the contrary, approached entrepreneurs stated that the 
construction of singletrails in the locality had not had any fundamental influence on their business and 
even participants from the town management did not confirm that the municipality would get richer 
because of singletrails. The biggest problem mentioned by the locals was worsening of the traffic 
situation in the municipality, especially on the shore of the Olšovec pond, where the camp and the 
Base are located. Locals then mentioned that they limited their leisure activities, such as walks in the 
forest, mushroom hunting, walking dogs, etc. because of cyclists and tourists in the locality who cause 
overcrowding during the tourist season so the forest is no longer quiet. According to locals, Mariánské 
valley has always been attractive for tourists, there have always been various attractions and the 
singletrails are, in their opinion, just another of a number of attractions. Owing to the increasing 
number of cyclists, some locals do not feel safe in the locality. They stated that cyclists rode very fast 
on the roads and that they ignored children and dogs that were being walked. According to one of the 
participants, this is the main reason why frequent accidents occur in the locality. Otherwise, locals 
stated that singletrails were not an important topic for them because the locality had always been busy 
with tourists. In Černá Voda two main topics resonated between locals – a great increase of tourism 
that causes big profits and the loss of quietness that was in the municipality before the construction of 
singletrails. Local residents stated that singletrails had a fundamental influence on the transformation 
of the municipality, they contributed to the development of tourism and provided many locals with a 
chance to start business. The impact of the existence of singletrails on local residents is the most 
noticeable in Černá Voda where the construction of singletrails led to the complete change of locals’ 
lives.  
 
Cyclists who use Jedovnice trails appreciate the most the fact that they are located near Brno so the 
accessibility is for most of them very good. Cyclists usually visit the trails alone and they stay in the 
locality only for a day. They prefer to go on working days when there is not such traffic on the 
singletrail. The vast majority of the approached cyclists stated that they used only the services of the 
Base so their economic benefit for the locality is limited only to the Base. The singletrail in Mariánské 
valley is visited by people from a greater distance, in most cases they are not regular visitors of trails 
but they are cyclists who are on the local singletrail for the first time. Because there is no the base in 
Mariánské valley, cyclists buy refreshments in local businesses and by doing that they increase 
businesses’ economic benefits for the locality and local entrepreneurs. For cyclists heading to the 
locality Rychlebské trails, the distance of the singletrail from the place of their residence does not play 
a big role, according to them, the singletrail is so popular that it is worth going there even from more 
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distant places. This is connected with the length of the visit – compared to previous localities where 
the length of the visit was usually only a day, in the case of Rychlebské trails, cyclists stay for three to 
five days. This increases their economic benefits for the region because in addition to refreshments, 
cyclists also use accommodation services.  
The vast majority of tourists in the surroundings of Jedovnice trails and in the surroundings of 
Mariánské valley stated that they were not aware of the existence of singletrails and that they were not 
attracted by this type of sport. On the other hand, most tourists in Černá Voda knew about the 
existence of singletrails, although they were not further interested in them. The existence of singletrails 
was not a reason why tourists visited the specific locality. Compared to other groups of stakeholders, 
the impact of the existence of singletrails on tourists is very small. 
 
Discussion and conclusion 
From the outcomes of the qualitative part of the research, it is clear that the biggest changes in 
connection with the singletrail were made in the locality Rychlebské trails in the Rychlebské 
Mountains. The changes affected Černá Voda the most, this municipality went from a peaceful place 
to one of the most visited singletrail localities in the Czech Republic in just a few years. It is interesting 
that although the biggest changes were registered in Černá Voda, through our research we 
discovered that most conflicts were detected in other two monitored localities – in Mariánské valley 
and in Jedovnice. Tourism was typical of both localities even before the construction of singletrails so 
it should be expected that locals would be accustomed to higher noise. However, it was the local 
residents in Jedovnice and Mariánské valley who complained most often about the traffic around 
singletrails and about inconsiderate cyclists. This raises the question of whether it is appropriate to 
build singletrail circuits in localities that are already full of tourists, which will contribute to an even 
greater strain on the locality, or to choose a more remote locality in which the necessary infrastructure 
and tourist facilities would be built only in connection with increased tourist interest in the locality.  
Another topic of discussion are the conflicts between operators and users of singletrails on one side 
and hunters to whose hunts singletrails interfere on the other side. In all three monitored localities 
hunters pointed out problems that were connected with the operation of singletrails – it is more difficult 
way to an economic use of the forest; problems with hunting of animals that are, according to hunters, 
disturbed by the increased traffic in the forest or by the indiscipline of cyclists who do not respect the 
opening hours of singletrails or who do not respect the closures in forests. The questions that arise in 
this context are: Do singletrails disturb animals in forests? Are singletrails causing damage to the 
biodiversity? Are animal deaths increased around singletrails? These (and other) questions should be 
answered in the other part of the project that will be implemented by the Mendel University. The 
results should be then shared with the operators of singletrails and with the hunters. This could lower 
the tension and conflicts between these two groups of stakeholders that are closely influenced by the 
operation of singletrails. In the end, one of the goals of the project is to describe the conditions that are 
necessary for a harmonious combination of cycling in the forest environment with the needs of nature 
conservation. 
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Souhrn 
V rámci projektu Podmínky pro harmonické skloubení cykloturistiky v lesním prostředí s potřebami 
ochrany přírody a rozvoje regionů (TL02000505), který byl podpořen v programu TL – Program na 
podporu aplikovaného společenskovědního a humanitního výzkumu, experimentálního vývoje a 
inovací ÉTA a jehož spoluřešitelem je firma SocioFactor s.r.o., proběhl v letech 2019-2021 výzkum 
zaměřený na analýzu významů sledovaných tratí pro místní obyvatele a vybrané stakeholdery ve 
třech sledovaných lokalitách. Těmito lokalitami jsou: Singletrail Moravský kras – Jedovnické stezky, 
Singletrail Moravský kras – Mariánské údolí stezky a Rychlebské stezky v Rychlebských horách. 
Tento příspěvek je zaměřený na výsledky kvalitativní části výzkumu a předkládá výsledky analýzy 
vybraných stakeholderů, se kterými v rámci výzkumu probíhaly ve všech třech výzkumných lokalitách 
polostrukturované rozhovory.  
Z výzkumu vyplývá, že největší dopad má existence singletrailů na společenské prostředí a 
stakeholdery v lokalitě Rychlebské stezky v Rychlebských horách. Stakeholdeři z řad vedení obce, 
podnikatelů, místních i provozovatelů během rozhovorů shodně uváděli, že výstavba singletrailu zcela 
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proměnila ráz obce a měla na lokalitu významný ekonomický dopad. S provozováním singletrailů se 
všech třech sledovaných lokalitách pojilo také zvýšené riziko konfliktů mezi jednotlivými skupinami 
stakeholderů.  Konflikty mezi skupinami stakeholderů jsou pravděpodobně nejvíce patrné v lokalitě 
Mariánské údolí stezky, kde se konflikty dotýkají jak provozovatelů tratí, tak myslivců, dále pak 
cyklistů, místních i turistů. Z výzkumu tak plyne, že existence singletrailu v této lokalitě má na 
společenské prostředí a stakeholdery spíše negativní dopady, způsobuje mnoho konfliktů a vznik 
singletrailu neměl na okolní stakeholdery z hlediska zisku významný ekonomický dopad. Co se týče 
poslední sledované lokality (Jedovnické stezky), ta je využívána zejména cyklisty z Brna a jeho 
bezprostředního okolí. Cyklisté v rozhovorech uváděli, že Jedovnické stezky preferují před těmi 
v Mariánském údolí zejména kvůli podobě jednotlivých okruhů. Tím je ekonomický dopad singletrailů 
na lokalitu eliminován převážně na Základnu. I v této lokalitě jsou patrné konflikty, které se s 
provozem singletrailu pojí, konflikty ale nedosahují takových rozměrů, jak v lokalitě Mariánského údolí. 
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Abstract  
The aim of the paper is to present the issue of forest attendance in the Třeboň region in South 
Bohemia. It is a lowland area, relatively forested and with many ponds, meadows and traditional 
architecture. Based on field surveys were identified numerous quantitative and qualitative indicators. 
The main way and principle of the study was the analysis of quantitative and qualitative indicators of 
forest use (from the point of view of quantity and mode of attendance, from ecological points of view – 
nature conservation, and other functions of forests). More than 3,000 respondents were involved in the 
study in 2017 and 2018. The results point to great interest in recreation in forests in the Třeboň region, 
interesting data are in relation to the frequency of visits, length of stay in forests, purpose of forest visit 
(mushroom picking, cycling, walking , rest in a quiet environment, etc.). The results of the study can be 
used for the needs of forest management planning, nature conservation. They will also find great use 
in regional policy planning. 
 
Key words: Recreation in forests, Třeboň region, forest attendance, ways of visits, abundance 
 
Introduction 
The Czech Republic is one of the countries in Europe completely open to forest visitors. For this 
reason, there is probably such a high level of visitors' concentration. This attendance is based on the 
political and historical development of the last decades, but also the openness of forest owners and 
managers, and especially in terms of legislative settings. The importance of forests for recreational 
activities was most evident in 2020. When everything was closed and nature provided a free space for 
safe and healthy movement. 
In the Czech Republic, issues related to forest attendance have already been addressed in the past. 
Among several research projects we can name "Monetary evaluation of socio-economic importance of 
basic non-productive forest services in the Czech Republic" in 1999-2001, then "Expression of social 
effectiveness of existence and use of forest functions in monetary form in the Czech Republic" in 
2003-2006 , and many others. 
It can therefore be concluded that there is an obvious effort to create requirements for foresters for 
greater openness and to build the infrastructure for the recreational visitors to the forest. On the other 
hand, we should also find out what the goal of forest visitors is, so that we can reflect on this within the 
forest management. Thus, in the context of the requirements of forest visitors to appropriately 
stimulate decision-making processes in forest management in order to reduce conflicts related to other 
ways of productive and non-productive use of forest ecosystems. It is appropriate to support these 
processes with a lot of data summarizing the ways and reasons for forest attendance. 
This approach is used for future decision-making within the planning of the multi functional use of 
forests and forest management plans preparing. An area representing several types of land use was 
chosen for the study: productive forests, protected forests and recreational use of forests. For this 
reason was choose Třeboň region. 
The presented paper deals with forest attendance in the Třeboň region: abundance, ways of visits, 
reasons and approaches of visitors. These results are based on a two-year project entitled Evaluation 
of Public Interest in Forests and Proposal of a Communication Strategy with the Public on the 
Example of a Model Area of the Třeboň Basin. This is a contract research project, which was 
supported by the Grant Service of Czech Forests Enterprise. The project was implemented in the 
years 2017 to 2018. 
 
Material and methods 
Study area 
The Třeboň region is a flat landscape interwoven with countless ponds, wetlands, pastures and 
forests. The Třeboň region has the character of a lowland with the occurrence of peat bogs and a 
typical height fragmentation of only up to 30 m. The average altitude is around 440 m above sea level. 
In terms of climatic conditions, the average annual temperature varies from 6.8 to 7.8 ° C. In most 
areas of the Třeboň Basin, the annual total precipitation exceeds 600 mm. The geological subsoil 
consists mainly of sediments and weatherings, which have created specific natural conditions with a 
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characteristic production level and the original species composition of woody plants and other 
vegetation. 
The vast majority of areas in terms of classification of forest habitat conditions in the Czech Republic 
are located mainly in the zonal third, especially the fourth and partly fifth vegetation tiers (in the sense 
of vegetation tiers as defined by Holuša & Holuša 2008; 2010; 2011). The Třeboň region has been 
widely used by humans since time immemorial, in the Middle Ages it was the place for the 
establishment of numerous ponds, which today indicate the typical character of the landscape. Many 
landowners and large estates farmed here, or there are also historical estates, especially the 
Schwarzenberg family. 
Forestry management unit Třeboň of Czech Forests Enterprise, which is an organizational unit of the 
majority forest owner, represents an area of interest with a total area of more than 21,000 ha. 
 
Monitoring of visitors' abundance 
As part of monitoring the abundance of visitors, data from automatic counters operated by the Nature 
and Landscape Protection Agency of the Czech Republic were processed. There is an automatic 
census of forest visitors using census profiles. A total of 5 profiles are located. The census has been 
running since 2015. An evaluation is carried out at semi-annual intervals. Adder profiles act as thermal 
sensors (pyroelectric sensors) and represent a technology that responds to sudden changes in 
temperature in the environment. In conjunction with the control panel, this type of device is used to 
record people passing or passing (hikers, cyclists, inline skaters, cross-country skiers, etc.). The 
sensor responds to the thermal energy released by the body during movement. The identification 
distance of the sensor beam is 4 to 5 meters. 
 
Questionnaire surveys 
Data collection for determining the ways of visits, reasons and approaches of visitors took place in the 
form of a questionnaire survey among forest visitors at several places near the census profiles (with 
the highest abundance). The questionnaire survey of forest visitors took place from mid-April 2017 to 
mid-July 2018. The survey took place every other weekend. In the period of June almost every 
weekend plus Fridays and in the period of July the whole two weeks. Questionnaire surveys took 
place in the area (for example, Novořecká hráz or Lužická cyklostezka), then on the Nature Trail 
Around Třeboň from the direction of Stříbřec to Nationam Protected Reservation Stará and Nová řeka, 
in the Barbora district at the signpost between Branná and Majdalena, etc. The questionnaires were 
anonymous and answers based on the voluntariness of the addressed persons. 
 
Results 
The total abundance of forest visitors in the Třeboň region monitored at five census profiles for 2017 
and 2018 is expressed in Tab. 1 and 2. 
Most visitors to the Třeboň region came in 2017 in July. On the contrary, at least in January and 
February. A total of 121,669 people visited or moved in the Třeboň forests for the whole year. 
Most visitors to the forests of the Třeboň region came in 2018 again in July. Compared to 2017, 
however, it is 1.5 to 2 times higher in all localities. A total of 170,991 people moved in the Třeboň 
forests in 2018. Which is almost 50 thousand more than in the previous year. 
As part of the results of a questionnaire survey a total of 3046 people answered the questionnaires. 
First of all, so-called ways of visits. So how did the visit to the forest go? Of the total number of 
respondents, 53% of them regularly visit forests in the Třeboň region by bike and 45% on foot. 
Another special form of visit is a raft or canoe (only 2%). 
What was the reasons of visits is shown in the graph in Fig. 1. 
 
Tab. 1: Sums of the number of visits to individual localities in individual months per year 2017 

Identification 
Name of 

locality I II III IV V VI VII VIII IX X XI XII 

JCTr01  Rozvodí  114 92 264 1153 4819 6523 12779 11553 2554 1227 692 745 

JCTr02  Novořecká 
hráz  102 159 241 417 2896 4144 8752 8388 4377 1338 549 399 

JCTr03  Dlouhý 
most  219 222 309 671 3921 4031 6261 4839 6206 1394 502 250 

JCTr04  Lužnice  0 0 0 24 176 945 3250 536 2268 971 34 6 

JCTr05  Červené 
blato  110 106 283 561 777 1008 2341 1926 1213 930 581 521 

Total numbers 545 579 1097 2826 12589 16651 33383 27242 16618 5860 2358 1921 
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Tab. 2: Sums of the number of visits to individual localities in individual months per year 2018 

Identification 
Name of 

locality I II III IV V VI VII VIII IX X XI XII 

JCTr01  Rozvodí  484 420 726 962 1377 3050 3101 7338 4648 3317 1116 646 

JCTr02  Novořecká 
hráz  245 207 374 528 1740 5929 8602 13118 11631 6099 1228 265 

JCTr03  Dlouhý 
most  118 95 172 603 1738 7026 9359 22505 18712 8276 1467 174 

JCTr04  Lužnice  3 0 0 9 370 1411 4116 2162 1463 166 19 13 

JCTr05  Červené 
blato  227 374 557 705 1760 1372 3214 3147 1212 848 276 171 

Total numbers 1077 1096 1829 2807 6985 18788 28392 48270 37666 18706 4106 1269 
 
Most visitors to the forests of the Třeboň region came in 2018 again in July. Compared to 2017, 
however, it is 1.5 to 2 times higher in all localities. A total of 170,991 people moved in the Třeboň 
forests in 2018. Which is almost 50 thousand more than in the previous year. 
As part of the results of a questionnaire survey a total of 3046 people answered the questionnaires. 
First of all, so-called ways of visits. So how did the visit to the forest go? Of the total number of 
respondents, 53% of them regularly visit forests in the Třeboň region by bike and 45% on foot. 
Another special form of visit is a raft or canoe (only 2%). 
What was the reasons of visits is shown in the graph in Fig. 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: The reasons of visit by visitors in Třeboň region during 2017 and 2018 
 
Fig. 1 represents the results of a question deals for what reasons visitors to the Třeboň region visit the 
forest. These questions were submitted in a semi-closed form, where respondents had a choice of 
four answers. The last answer offered the opportunity to specify your purpose of visiting the forest. 
Visitors usually marked more answers to this question, such as for recreation, sports and walks, but 
also for the picking of fruits and mushrooms. The most common answers were recreation, sports and 
walking. The second most common reason why people visit the forest is the picking of wild fruits and 
mushrooms. Some respondents visit the forest because of their hobbies such as hunting, dog training, 
horseback riding or geocaching. Some respondents stated that they go to the forest to work or to 
process wood for fuel as self-producers. 
The last question identified was what forest visitors have approaches to forestry (a) and forest (b). 
Answers were offered: positive, negative, neutral. 
Of the respondents, 67% answered the question of access to forestry that they have a positive 
approach, 25% of respondents have a negative approach. Only 8% of respondents have a neutral 
approach, 93% of respondents said they had approach to the forest, 7% approach negative and 0% 
neutral. 
 
Conclusion 
The ways of visits, reasons and approaches of visitors to forestry and forests are analysed on the 
example of Třeboň region in the Czech Republic. This area is flat plain. It is mainly used for a bicycle 
touring. The vast majority of forest visitors have a positive effect on forestry and the forest. However, 
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there is a 25% chance that a forest visitor has a negative impact on forestry. What is the cause should 
be further study of forestry policy. The highest attendance is traditionally recorded on weekends and 
holidays, in the middle of summer and autumn, when mushrooms grow. 
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Souhrn 
Dnes je již možné vycházet z předpokladu, že s výjimkou některých, spíše člověku méně přístupných 
území či lokalit k návštěvě zakázaných (např. lesy sloužící obraně státu), jsou téměř všechny lesy na 
území státu využívány k rekreačním aktivitám. Míra návštěvnosti lesů je vysoká a pohybuje se kolem 
1000 návštěvníků za den. Lze tedy usoudit, že je jakási patrná snaha o vytvoření požadavků na 
lesníky pro větší otevřenost a budování infrastruktury rekreační návštěvnosti lesa. Na druhou stranu 
bychom měli zjišťovat co je cílem návštěvníků lesa, abychom v rámci lesnického managementu 
tomuto reflektovali. Tedy v kontextu požadavků návštěvníků lesa vhodně stimulovat rozhodovací 
procesy v lesním hospodářství s cílem snižování konfliktů souvisejících s jinými způsoby produkčního 
a mimoprodukčního využívání lesních ekosystémů, je vhodné tyto procesy podpořit množstvím dat 
shrnujících způsoby a důvody návštěvnosti lesa. 
Pro studium bylo zvoleno území reprezentující několik druhů využití území: produkční (hospodářské 
lesy), chráněné lesy (území) a lesy s rekreačním využitím (příměstské a rekreační lesy).  
Předložený příspěvek se zabývá návštěvnosti lesů v regiónu Třeboňska, způsobu a účelu návštěvy, 
včetně přístupu návštěvníků k lesnictví a lesu.  
Metodika práce byla rozdělena na automatické sčítání abundance návštěvníků, kdy jsou prezentována 
data ze sčítacích profilů za roky 2017 a 2018 podle jednotlivých měsíců. Tato data jsou doplněna 
dotazníkovým šetřením na místech s nejvyšší abundancí. Otázky se týkaly způsobu návštěvy, účelu 
návštěvy a přístupu k lesnictví a lesu. Celkem bylo do dotazníků zapojeno 3046 návštěvníků lesa. 
Z výsledků vyplývá, že většina návštěvníků lesa má pozitivní vliv k lesnictví i k lesu. Existuje však 25% 
možnost, že návštěvník lesa má negativní vliv k lesnictví. Nejvyšší maxima návštěvnosti lesa tradičně 
představují měsíce červenec a srpen. Nejnižší je návštěvnost v lednu a únoru. Nejvíce je území 
navštěvována cyklisty, zřejmě z důvodu roviny.  
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Abstract  
Solar energy is a new way of obtaining the energy needed for the healthy development of the Earth, 
but also for directing future generations towards sustainable development, in line with recent climate 
change and positive trends of change. Even at an early stage of development, solar energy is 
beginning to gain particular importance, especially in the individual and private regime, with many 
people opting for additional solar energy supply in their homes, which could create an extremely 
branched network in future, by creating neighborhoods or even cities based mostly on solar energy. 
The main objective of the study is to analyze the potential of solar energy in the city of Giurgiu, a city 
located in a plain unit, where the annual cloudiness is low and where climatic conditions allow the 
development of optimal solar energy networks. The secondary objective of the study is to analyze the 
contribution that solar energy has in Giurgiu at the moment. The aim of the study is to confirm the fact 
that renewable energies have an special importance in a beneficial development, in accordance with 
the natural order, without producing negative effects on it. The study confirms the high potential of 
Giurgiu to develop solar energy networks. 
 
Key words: urban, ecology, sustenability, environment, technology 
 
Introduction 
The current development of renewable energy can represent the success of the future, through an 
increased popularity of these forms of energy in the sustainable development programs of urban 
centers and beyond. The continuous and intense promotion of renewable energy comes from the 
extremely low impact of this form of energy on the environment, thus promoting a more balanced 
development of human communities, in accordance with an increasingly fragile natural environment 
and sensitive to anthropogenic activity (Zeleňáková et al., 2017; Teodorescu et al., 2019; Draghici et 
al., 2016). Solar energy is one of the most sustainable and inexpensive forms of energy, through the 
ability of photovoltaic panels to transform solar energy from an area into energy that can be used in 
various economic activities or in individual households. The advantage of solar energy is the fact that 
it can be achieved with a minimum investment in solar panels in an individual home, either at the rural 
or urban center level, through the possibility of constant increase of panel capacity. The main 
disadvantage of this type of energy is the solar radiation that reaches the territory, and in the case of 
our study, Giurgiu is located in a temperate climate zone, in the Romanian Plain, thus receiving the 
highest values of solar radiation in the country (Dinca et al., 2015; Pintilii et al., 2017). The 
development potential of solar energy for Giurgiu municipality is high, and it could benefit from a 
constant increase of total energy by a more relaxed approach to solar energy. Giurgiu County 
proposes a series of localities where solar energy is an important component, such as Malu 
commune, a rural community located in the Danube meadow, which has 7.43 hectares of photovoltaic 
panels outside the commune, or Prundu commune, which placed each electricity pole a photovoltaic 
panel of one square meter, producing a sustainable increase in energy needs in the locality. 
Understanding the need for renewable energy in everyday life is beginning to take shape 
internationally, especially in urban areas, there are trends in the development of this type of energy in 
rural areas, such as rural localities in Giurgiu County. Giurgiu Municipality operates almost entirely 
from traditional energy, there are no local projects for the development of solar energy yet, despite an 
important energy potential, and the study wants to highlight the fact that this energy source is suitable 
on the land of the city, but also in the Danube area, by installing floating solar panels. 
 
Material and methods 
The research was conducted through an online statistical base, collected from the Global Solar Atlas 
platform, where the data are centralized at the community level and based on them the potential of 
solar energy within an area can be identified. The study proposes a development in four directions, 
namely the potential of a self-sustaining household with solar energy within the municipality of Giurgiu 
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(with a solar installation capacity of 1kWh), of a medium-sized company (with a solar installation 
capacity of 100 kWh), of land areas exclusively of photovoltaic panels (with a capacity of the solar 
installation of 1000 kWh), as well as of a water area with floating photovoltaic panels (with a capacity 
of the solar installation of 1000 kWh), due to the territorial development of the city in along the Danube 
river. The analysis method consisted in creating graphic materials with power output that photovoltaic 
panels can obtain at the time when the sun is in a position perpendicular to the ground, namely 12 
PM, thus identifying for each calendar month what energy level can be obtain within the area for each 
category mentioned above. By understanding that solar energy is suitable for individual homes, large 
companies or even the city center, the study highlights the ability of solar energy to support all these 
territorial forms. The creation of graphics was done with the Microsoft Office bundle, especially 
Microsoft Excel, while the location mapping material was made using the inkScape 0.91 software. 
 

 
Fig. 1: Localization map of Giurgiu Municipality (at local, regional and national level) 

 
Results and Discussions 
Supporting a home with solar energy can produce at 12 PM between 0.27 and 0.62 kWh, which could 
lead to easy support of the home only through this mode of energy. The annual average power output 
is 0.48 kWh for an individual home with a solar installation capacity of 1 kWh, obtained at 12 PM. The 
period March - September constantly exceeds the annual average, which offers positive prospects for 
the development of solar energy at a minimum private level. Compared to the daily solar radiation of 
Giurgiu municipality (4418 kWh), this value obtained is insignificant at the urban center level, but 
important at the micro level, for a single household. (Figure 2) 
In the case of economic activities, solar energy can be an addition to traditional energy or the 
exclusive form of energy, and a capacity of the solar installation of 100 kWh, can produce at lunch an 
average value between 27.6 and 63.2 kWh, which could guarantee the development for the entire 
economic space. The overall average power output of a 100 kWh solar installation capacity is 48.9 
kWh, thus certifying that many companies could invest in photovoltaic panels for a much more 
sustainable development. The main disadvantage is that an intense economic activity throughout the 
year should be guided by the power output of each calendar month. Compared to the value of daily 
solar radiation in Giurgiu, this value offers courage to companies that want renewable energy in the 
company's needs. (Figure 3) 
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Fig. 2: The monthly evolution of the power output of an individual house at 12 PM in Giurgiu 

Municipality, with a solar installation capacity of 1kWh (for 2020) 
 
 

 
Fig. 3: The monthly evolution of the power output of a medium-size company at 12 PM in Giurgiu 

Municipality, with a solar installation capacity of 100 kWh (for 2020) 
 
The development of an exclusive land of photovoltaic panels, with a capacity of 1000 kWh, could 
represent a success in Giurgiu, through a capacity to obtain energy (at 12 PM) between the values of 
285 - 652 kWh, thus guaranteeing constant power supply. of traditional energy for the city of Giurgiu. 
The creation of a photovoltaic belt around the city, in the administrative-territorial buffer zones, could 
produce a significant advantage for the urban space. The general average capacity of a terrestrial 
solar installation of 1000 kWh is 505.7 kWh at 12 PM, an average that is exceeded between March 
and September, thus guaranteeing a significant increase in energy for the urban space. (Figure 4) 
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Fig. 4: The monthly evolution of the power output of an exclusive field of photovoltaic panels with a 

capacity of 1000 kWh, at 12 PM in Giurgiu Municipality (for 2020) 
 
The development of solar installations technology and the presence of the Danube river on the 
territory of Giurgiu Municipality represents a considerable increase of confidence for the development 
of solar energy, by using the Danube area in a constant supply of the traditional form of energy with 
the renewable one. Although the values between terrestrial and floating photovoltaic panels are 
visible, a section of the Danube area can be offered exclusively to solar energy, through a small 
investment and extensive benefits. The values obtained by a floating solar installation with a capacity 
of 1000 kWh are between 193 and 529 kWh for 12 PM, offering confidence to the solar potential in the 
urban space. The general average power output of a floating installation with a capacity of 1000 kWh 
is 426.1 kW for the territory of Giurgiu, being exceeded between March and September. (Figure 5) 

 
Fig. 5: The monthly evolution of the power output of an exclusive field of floating photovoltaic panels 

with a capacity of 1000 kWh, at 12 PM in Giurgiu Municipality (for 2020) 
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Conclusion 
The research reveals that Giurgiu is an area with an important solar potential at national level, and 
individual homes and medium-sized companies can benefit from even 100% renewable energy, while 
terrestrial photovoltaic panels around Giurgiu would increase the positive effects on the environment, 
by creating an energy mix of renewable energy and traditional energy. The testing of solar energy at 
the level of Giurgiu municipality is completely necessary, the local administration not investing until 
now considerable sums in the support of renewable energy, despite a potential of increased solar 
radiation. The research fulfills the proposed objectives and highlights the fact that the city of Giurgiu 
has a special solar potential and presents the optimal climatic premises for this type of energy, and the 
investments of the local or private administration would represent a general success. Due to the lack 
of areas (managed by the local administration) of photovoltaic panels, the level of renewable energy is 
insignificant, being achieved only by residents who wanted to benefit from this type of energy in their 
homes, and statistical data on their number do not exist. The research points out the benefits that 
solar energy can have in a plain unit, through specific optimum climate and permissive solar radiation 
even to medium-sized industry, so that this study could be a start point in introducing solar energy in 
the energy circuit of Giurgiu. 
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Souhrn 
Solární energie je nový způsob získávání energie potřebné pro zdravý vývoj Země, ale také pro 
směrování budoucích generací k udržitelnému rozvoji v souladu s nedávnými změnami klimatu a 
pozitivními trendy změn. Už v rané fázi vývoje začíná mít solární energie zvláštní význam, zejména v 
individuálním a soukromém režimu, kdy se mnoho lidí rozhodlo pro dodatečné zásobování solární 
energií ve svých domovech, což by v budoucnu mohlo vytvořit extrémně rozvětvenou síť vytvořením 
sousedství nebo dokonce města založená převážně na solární energii. Hlavním cílem studie je 
analyzovat potenciál solární energie ve městě Giurgiu, městě ležícím v rovinaté jednotce, kde je roční 
oblačnost nízká a kde klimatické podmínky umožňují rozvoj optimálních solárních energetických sítí. 
Sekundárním cílem studie je analyzovat příspěvek, který má v současné době sluneční energie v 
Giurgiu. Cílem studie je potvrdit skutečnost, že obnovitelné energie mají zvláštní význam pro příznivý 
vývoj v souladu s přirozeným řádem, aniž by na něj měly negativní účinky. Studie potvrzuje vysoký 
potenciál Giurgiu rozvíjet sítě solární energie. 
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Abstract  
The main object of this study is to evaluate the influence human activities in suburban forests on 
changes in the behavior of roe deer. This was an   ideal topic for the use of camera traps (CT). The 
studied area was found in a suburban forest on the outskirts of Brno city (Czechia). Fourteen CT were 
installed in two study areas  characterized by different intensity of human pressure. The  CT captured 
images for  105 days, from the beginning of the summer tourist and hunting season. The research 
evaluated changes in the population characteristics of roe deer. Using the analysis of the obtained 
images, we determined the intensity of animal-CT contacts, daily activity patterns, the size of the daily 
range (DR) and the estimation of population density. The results showed that the roe deer population 
density is higher in the locality with a higher tourist and lower hunting pressure.  
 
Key words:Capreolus capreolus, home range, human pressure, population density 
 
Introduction 
Roe deer is the original species of herbivorous ungulate in the Czech Republic. It is the most common 
and widespread species of ungulates in Central Europe (Linnell et al. 2020). However, population 
density can fluctuate and depends on many factors. The most common factors influencing roe deer 
population density include the quality of the environment (Pettorelli et al. 2001), the availability of food 
resources (Pettorelli et al. 2001) and human activities (Hewison et al. 2001). The strongest 
anthropogenic factor influencing wildlife population density is hunting pressure (McIntosh et al. 1995).  
Suburban forests are a very popular place to spend the leisure time of the urban population (Dwyer et 
al. 2003). The suburban forest is burdened with everyday (walks, walking pets) and irregular tourist 
activities (cycling, mushroom picking), some of which have a strong seasonal character (Referowska-
Chodak 2019). Of course, these forests are often part of hunting grounds, so hunting management 
must also take place here. From the above, it can be concluded that in suburban forests situations 
often arise  where some of these activities are mutually exclusive or at least negatively affected each 
other. 
The use of CTs for wildlife monitoring is currently considered to be a scientifically accepted  way of 
collecting data. At present, not only are the instruments themselves being improved, but above all, 
more and more accurate mathematical and statistical analyzes are being developed. These analytical 
procedures help us to determine various characteristics of populations from the  photographs 
obtained. The population density is one of the most important population characteristics. However, in 
the case of wild animals, this characteristic is always very difficult to ascertain and depends on the 
accuracy of the determination of the primary data. Rowcliffe et al. (2008) described the method of 
estimating population density called the Random Encounter Model. This method is based on the 
correct determination of the DR. DR can be determined based on proper analysis of photographs and 
subsequent processing. The input data in this case are the speed of movement and the length of daily 
activity of the animal - both characteristics can be based on the methodological procedure described 
in Rowcliffe et al. (2016) using data obtained from CT. 
 
Materials and methods 
Study area 
The study area is located on the northeastern edge of the city of Brno (Fig. 1). This suburban forest is 
very intensively used by people for daily walking trips. There is a dense network of hiking, biking and 
educational trails. Most of the studied area is covered by mixed forests. 
Within the studied area, two different localities were selected which differed in structure and intensity 
of human pressure. Both localities had a similar area of approximately 1 km2. The first locality called 
Lisen is located right on the edge of bulit-up area (49 ° 12´ N, 16 ° 42´ E) and is characterized by 
intense tourist and walking pressure. There is a dense network of walking, hiking and biking trails in 
this locality. Due to the intensive attendance, hunting activities in this locality are very limited. 
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The second locality is called Ochoz and is located further from the edge of urban development (49 ° 
14´ N, 16 ° 43´ E). There are no hiking trails in this area and people use it rather randomly. Hunting 
activities are at a normal level here. 
 

 
Fig. 1: Location of the study area at the edge of Brno City. Black dots represent CT positions. 

 
Field data collection 
The CT survey was carried out in the period from July to October 2019. In each locality, 7 CTs were 
used, which were placed in each study area  in a square network with at intervals of 350 m. This 
network randomly covered each study localities (Fig. 1). The model of CTs Tetrao SPromise S308 
were used. CTs were installed in the field according to the manufacturer's standard instructions 
without the use of bait. The CTs settings were as follows: Sensor sensitivity - high, picture mode, 
photo burst - 3 pics sequences, trigger delay 0 second, invisible flash, all day operativity, time stamp 
on. SD memory cards with a capacity of 16 GB were used to store the pictures. Every 10 days, the 
correct functionality of the CTs was checked and the SD cards were replaced. 
During the installation of the CTs, the area covered by the image in the photograph was marked in 
front of each CT with wooden sticks. The sticks, which were in the CT axis at a distance of 5, 7.5 and 
10 m, were then left throughout the whole data collection period. The sticks and the marked CTs angle 
of view then helped us to identify the exact (+/- 0.5 m) position of the animal in the photograph. 
Data analyses 
The main task was to determine the population density, DR and daily activity of roe deer in both study 
localities. From the  photographs obtained, sequences of images were selected, on which the target 
species - roe deer - was captured.Other images have been deleted. Furthermore, the images were 
also removed, where the behavior of the deer in front of the CT was influenced by the activity of the 
CT. Each contact between the animal and the CT was recorded into a database according to the 
methodology described in Rowcliffe et al. (2016) and Palencia et al. (2019). The length of the 
movement trajectory was determined by analyzing the image of the animal in selected photographs. 
By reading the time stamp on the photographs used, the time the animal needed to travel the distance 
was determined. Estimation of the speed of movement was obtained from these data. Because the 
variability of movement speed data was enormous, three types of movement behavior were 
distinguished. The identification of behaviors is based on a machine learning procedure described by 
Palencia et al. (2021). All three types of movement, including their ratio, were then taken into account 
when estimating the size of the DR. Another important parameter was the length of activity. The time 
when the animal was active is considered to be the time when it is moving. The “ACTIVITY” tool in R 
software (Rowcliffe, 2016) was used to determine the activity time. 
 
Results 
A total of 354 image sequences in Lisen and 174 image sequences in Ochoz were evaluated. 
Sampling efforts in both localities were similar. Its value was reduced mainly due to malfunctions of 
the CTs or due to a faulty connection between the CT and the SD memory card. Further 
characteristics of the roe deer population in both localities are given in Table 1. By comparing the 
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population characteristics, we find significant differences in the roe deer population densities in both 
localities. 
 
Tab. 1: Summary of movement rates (S1-S3), daily range size (DR) and roe deer population density 
(D) in both localities of the study area estimated from the use of CTs. 

Locality S1 m.s-1 (SE) S2 m.s-1 (SE) S3 m.s-1 (SE) DR km.day-1 (SE) D ind.km-2 (SE) 
Lisen 0.043 (0.007) 0.472 (0.035) 2.541 (0.330) 3.554 (0.515) 42.95 (13.24) 
Ochoz 0.033 (0.005) 0.176 (0.012) 0.748 (0.045) 3.844 (0.357) 17.01 (4.15) 

 

 
Fig. 2: Activity patterns of roe deer population inside the localities Lisen a) and Ochoz b). Black 

column show frequencies of roe deer contacts with CT, solid lines shows kernel distributions and 
dotted lines are SE. Activity rates were similar for both localities Lisen and Ochoz 0.46 (SE=0.09) and 

0.46 (SE=0.06), respectively. 
 
Discussion 
In this study, the methodology of Rowcliffe et al. (2016) to determine the differences in the population 
characteristics of roe deer in the suburban forest was used. The most significant difference between 
study localities was in  population density. The population density of almost 43 ind.*km-2, which was 
determined for an area with extreme tourist pressure (Lisen) is very exceptional. In the Czech 
Republic, roe deer population densities are commonly estimated to be much lower than, for example, 
in the study by Prokešová et al. 2006 7.0 ind.*km-2. In other European countries, much lower values 
were also found, for example in France 19.9-23.5 ind.*km-2 (Reby et al., 1998), in Norway 10.1-34.5 
ind.*km-2 (Andersen and Linnell, 2000) or in Sweden 10-23 ind.*km-2 (Jarnemo and Liberg, 2005). 
Probably the highest value of roe deer population density in Europe was recorded by Mattioli et al. 
(2004) in Italy, namely 38.5 ind.*km-2. It follows from the above that the value determined by us cannot 
be transferred to a larger territory. It is very probable that this population density was only in the study 
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locality, which is bordered by urban development. Therefore, there apparently there was an 
accumulation of animals, which from there could not spread further towards the built-up area. The 
complete lack of hunting pressure certainly contributed to the higher density. In the less visited locality, 
the density was estimated at approximately 17 ind. * km-2. This value is still quite high, however, due 
to the circumstances, it can be considered realistic not only for the selected location but also for a 
wide surrounding area. The lower population density here was probably mainly due to hunting 
pressure in the area (McIntosh et al., 1995). 
The daily range value was similar for both 3.5 and 3.8 km * day-1 sites and is slightly lower than that 
reported by Pfeffer et al. (2018) 11.9 km * day-1, which was also detected by CT in Sweden. In this 
case, however, the larger daily range could be affected by lower population density. 
The difference in activity patterns in both localities is interesting. From the above graphs, it is clear that 
in the less people visited area, the activity was evenly distributed over the period of sunrise and 
sunset. The graph showed two peaks of the same size during the main sunrise and the main sunset, 
similar to the study by Pfeffer et al. (2018). Whereas in the area of human pressure there was only 
one significant peak of activity a few hours after sunrise. Thus, it is likely that the deer activity captured 
by the CTs was caused by increasing human activity during the morning walks when the deer was 
chased away. 
 
Conclusion 
In conclusion, our results suggest that using CT may be a suitable alternative compared to classical 
monitoring methods how to estimate population densities of roe deer at the edge of urban areas. 
Thanks to the results obtained from this survey, we can confirm the intensive use of suburban forest 
environments for various human activities does not prevent the presence of roe deer. On the contrary, 
this study has shown that roe deer can live on the edge of urban agglomerations in very high 
population densities, even though it is clear that these extreme numbers are only local and cannot be 
considered average on a wider spatial scale. It is evident that the intense human presence in the 
forest environment affects the course of daily deer activity. The strongest factor that affects roe deer 
numbers seems to be hunting pressure. 
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Souhrn 
Intenzivní využívání příměstského lesního prostředí pro nejrůznější lidské aktivity nebrání přítomnosti 
srnce obecného. Naopak, tato studie ukázala, že srnec obecný dokáže žít na okraji městských 
aglomerací ve velmi vysokých populačních hustotách, i přesto, že je zřejmé, že tyto extrémní 
početnosti jsou pouze lokální a nelze je považovat za průměrné v širším prostorovém měřítku. Je 
evidentní, že intenzivní přítomnost člověka v lesním prostředí ovlivňuje průběh denní aktivity srnce. 
Avšak veškerý lidský tlak nepůsobí na srnce natolik negativně, aby lokalitu opustil. Zdá se, že 
nejsilnějším faktorem, jež ovlivňuje početnost srnce, je lovecký tlak. 
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Abstract 
The growth of population living in city centers, brings with it the need to make people's lives healthier, 
intervening in urban and peri-urban areas to increase the presence of green spaces, able to control air 
pollution levels, maintain biodiversity and improve the city's microclimate. The evaporation produced 
by plants also mitigate the heat peaks of the summer season, while the shading of buildings allows 
significant savings on energy for air conditioning. 
The Italian city with the highest amount of green per capita is Matera. This city has indeed around 59 
million square meters of historical green areas: parks, villas and gardens with an historical value. In 
the present paper, it is presented the Green Plan for the Municipality of Matera, designed and 
implemented as an essential strategic tool to know, enhance, protect and design the green of the city 
as a system, taking into account the identity of places. The Census of the area, with the support of a 
GIS tool, covers the entire public green heritage: location of green areas, recognition of botanical 
species present, detection of the characteristics of the public tree, shrub heritage and the description 
of the characteristics and forms of use of different areas. 
 
Key words: Green area, touristic fruition, green asset management, recreational and ornamental 
function, Matera city 
 
Introduction  
The “green infrastructure“, i.e., a network of natural and semi-natural areas within, around and 
between urban areas (Tzoulas et al., 2007), is a generator of a variety of ecosystem goods and 
services. Green spaces refer to urban vegetation and include the urban forests, which consist of all 
stands and individual trees, parks, gardens, and yards (Taylor et al., 2017). Together with other 
elements, they are the key components of the urban green infrastructure, that deserve appropriate 
planning and management (Statuto et al., 2019). An exposure of human beings to natural 
environments alleviates stress, improves cognitive performance, enhances positive mood, and lowers 
stress-related illnesses (Hong at al., 2019). 
Urban greenery can perform many functions, that are: 
1) Ecological-environmental function: the green spaces, even within the urban areas, constitute a 
fundamental element of ecological and environmental presence, which contributes substantially to 
mitigate the effects of degradation and the impacts produced by the presence of buildings and human 
activities (Statuto et al., 2019). The presence of green contributes to regulate the effects of the city 
microclimate, through the absorption of toxic elements (Sox, NOx, and PM10) produced by vehicle 
engines, factories and heating of buildings, with a sort of natural "filtering" effect of the air; 
2) Protective function: the vegetation can provide an important effect of protection and preservation of 
the territory in degraded or sensitive areas (banks of rivers, slopes, areas with danger of landslides, 
etc.). Vice versa, its removal can, in certain cases, produce sensitive effects of land degradation and 
instability; 
3) Aesthetic - architectural function: this function is also important considering that the presence of 
green improves the urban landscape and makes it more pleasant the permanence in the city, so it 
becomes fundamental to encourage an integration between architectural elements and greenery in the 
design of urban furniture (Statuto & Picuno, 2017); 
4) Social and recreational function: the presence of parks, gardens, avenues and squares with trees or 
otherwise equipped with green furniture allows to satisfy an important recreational and social need 
and to provide a fundamental service to the community, making a city more livable and at size-of-men. 
In addition, the management of green can allow the formation of specific professionalism and promote 
the formation of jobs; 
5) Cultural and educational function: the presence of the green area constitutes an element of great 
importance from the cultural point of view, both because it can promote knowledge botany and, more 
generally, of natural sciences and environment by citizens, and also for the important educational 
function (in particular of the green school) for the new generations. In addition, the parks and historic 
gardens, as well as the plant specimens of greater age or size, constitute real natural monuments, 
whose conservation and protection are among the cultural objectives of our social consensus; 
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6) Health and hygiene function: the green areas play an important psychological and humoral function 
for people who enjoy them, contributing to the psychological well-being and mental balance. 
Green spaces and trees are fundamental for the sustainability of cities. The use of management and 
planning indicators for green spaces, including urban forests, have been proposed, but are rarely 
applied and their potential to provide ecological, social, and economic benefits is usually overlooked 
by policy makers and managers (Campagnaro et al., 2019). 
The Municipality of Matera (Basilicata region – Southern Italy) recognizes the vital importance of the 
plant heritage as a structural component of the landscape, as a common good to be protected in 
relation to the unquestionable value for the environment, for the hygiene of the air, water and soil, for 
the safeguard of the environment, for the protection of the environment present and future, in the 
qualitative improvement of conditions of life and, finally, for the well-being of people with fundamental 
repercussions on social aspects. 
 
Material and methods 
The City of Matera (Fig. 1) is well-known for its cave-dwelling area (so-called: “Sassi”), a UNESCO 
World Heritage Site designated since 1993. Beside its historical and cultural aspects, the Matera 
landscape is made up of important naturalistic elements: the Natural Historic Archaeological Park of 
“Rock Churches”; a Special Area of Conservation (SAC), as well as a Special Protection Area (SPA), 
both included in the EU network of protected sites (Natura 2000) (Picuno et al., 2019). In the present 
paper, a recently established urban planning tool called Regulation of public and private urban 
green of the City of Matera (Regolamento del verde urbano pubblico e privato della Città di Matera) 
is presented, considering the aspect of the Geographic Information System implemented. This 
information system allows the consultation of all the green areas of the city and contains the cards of 
about 11,000 trees surveyed to date. The total number of trees present over the territory is estimated 
at about 13,000 elements (including trees and shrubs). This tool is provided to the municipal technical 
structures with the aim of optimizing and making more efficient the management of green areas (Fig. 
2) with particular attention to the planning of maintenance activities. 
 

 
  Fig. 1: Study area – Matera Municipality 

 
The system enables a transparent access to the information also to the citizens allowing, through the 
search and the interrogation of the represented elements, to know better the arboreal heritage of their 
own city. 
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Fig. 2: Matera Green Spaces 

 
Results and Discussion 
The Census of Green, through the use of geo-location systems (GIS and GPS) and the affixing of a 
numeric or alphanumeric code, identifies the green subject detected with evidence of the following 
parameters (Matera Municipality, 2021):  

 taxonomy (genera and species, indicated by the scientific name and common names, 
varieties, belonging to plant communities); 

 biometric characteristics; 
 quantitative (quantity subdivided by height classes, surface areas of green areas and 

grassy parts, etc.), qualitative (health status, location, maintenance needs, interventions) 
and functional characteristics (contribution provided in terms of ecosystem services) of the 
patrimony trees, shrubs and grasses;  

 historical environmental and landscape value, in relation to the territorial context, 
consistency, prevailing interest landscape and ecological, also for the purposes of the 
contribution to the absorption of C02, recreational and educational - cultural interest. 

According to the reports, the city's estimated plant heritage has the characteristics shown in Table 1. 
 

Tab. 1: Public green space in Matera 
DATA VALUE 

Population at the date of 31.08.2020 
(Demographic Offices of the Municipality of Matera) 

60,407 inhabitants 

Surface area of the municipal territory 392.09 sqkm 
Total surface of green areas surveyed 1,192,121.964 sqm 

Average amount of green per inhabitant 19,74 sqm 
Number of trees (February 2021) about 11,000 

Urban and suburban wooded areas 457,160 sqm 
Average number of trees per inhabitant 0.2 trees/inhabitant 

 
In addition to the quantitative estimation of the present public green it is possible to visualize in the 
geographic system also the distribution of the green spaces, in the different zones of the city (Fig. 3). 
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Fig. 3: screen of the green spaces area detected 

 
Furthermore, by consulting the published database, it is also possible to verify the characteristics of 
the trees within the city, since they have been catalogued considering the characteristics of the 
species, height, leaf, geolocation, whether it is a historical specimen, etc. This information, as well as 
being visible and organized in tabular form, can be viewed by clicking directly on the symbol of a tree 
displayed in the Information System (Fig. 4). 
 

 
Fig. 4: Public Green Information System - trees surveyed. Species detail for the tree 8413 

 
Conclusion 
The Municipality of Matera recognizes the vital importance that the green heritage has like a structural 
component of the landscape, as a common asset to be protected in relation to the unquestionable 
value for the environment. The Regulations of Public and Private Green the Municipality of Matera 
here presented govern, within the principles of the order of local autonomies, the direct activity to the 
safeguard, the use, the planning and realization, the fruition and proper management of the green of 
the Municipality of Matera, promoting, to this end, the participation of citizens and their associations. 
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Souhrn 
Za účelem občanům umožní jeho dobré uskutečnění. Tato studie identifikuje nejdůležitější funkci 
zelených veřejných prostranství, nařízení veřejné a soukromé zeleně, které zde představila obec 
Matera, v úmyslu chránit městskou zeleň, v souladu s Ústavou Italské republiky, která zahrnuje 
ochranu krajiny mezi její základní principy. Aby občané podpořili znalosti veřejné zeleně a umožnili jim 
podílet se na její správě a odpovědnosti za její správu, zřídila obec snadno přístupný Informační 
systém obsahující charakteristiku zelených ploch. 
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Abstract 
Focused on individual consumers, new trends in the development of the global tourism market have 
led to shifts in the territorial structure of tourism services and contributed to the development of 
regional and local markets. The saturation of the global tourism market and more intense competition 
are triggering the search for new directions of development. 
The unique geographical position, original natural landscapes, rich historical and cultural heritage of 
the indigenous population of the North of Canada serve the basis for the development of northern 
tourism. Northern tourism is a type of tourism thatis characterized by all the features of classical 
tourism, with the core of the tourist product made by a unique combination of extreme natural and 
climatic conditions and the way of life of the indigenous peoples. Therefore, the territorial 
differentiation of certain types of tourism leads to the development of new types of tourism, which is 
also facilitated by the development of transport, new technologies, and the growing popularity of 
outdoor recreation. 
The modern development of tourism and tourism products cannot be imagined as something isolated, 
functioning and developing outside the national economy. The spatial development of northern tourism 
stems from the development of new territories with local and regional tourism markets formed and with 
spatial and industry structures becoming more sophisticated. Consequently, the transport system, 
waterways, settlements, and a rapidly developing system of northern national parks form the 
backbone of northern tourism. The penetration of tourism to the Extreme North sets stricter safety 
requirements, resulting in increased costs of tourist products. 
 
Key words. Tourism, North, development, market, indigenous peoples 
 
Introduction. 
Greater competition in the market results in the expansion of academic research and the emergence 
of new theoretical and applied approaches to studying the tourism market. Canada has an extensive 
experience in organizing tourism market research, with significant financial and material resources of 
the federal and provincial governments allocated for that. The Canadian experience in tourism 
development shows the advanced development of academic research, which is considered by the 
federal government as one of the tools to reduce the economic, environmental and social 
development risks. 
 
Tourism regionalization and zoning 
The purpose of tourism regionalization is to identify tourism areas of various hierarchical levels and to 
determine their spatial position. Tourism regionalization is a kind of economic regionalization, which 
can be classified as sectoral types of regionalization49.  
The comparison of the approaches to regionalization of the North by Canadian and Russian scholars 
shows that Russian researchers focus on identifying heterogeneous boundaries of the North, mainly in 
terms of physical, geographical and economic characteristics. Moreover, as a rule, their studies deal 
with territorial economic entities of the first level in the division of economic space, that is, with macro-
zones and macro-regions. 
In contrast, works by Canadian researchers cover territorial formations of lower levels: regions of the 
meso- and micro-level and, as a rule, are of the applied nature; regionalization results are used for the 
state regulation of territories. 
For studying the tourism industry of the Canadian North within its limits, we used the methods of 
economic zoning and regionalization. This macroeconomic analysis tool makes it possible to identify 
tourism macro-zones, whose boundaries are mobile and change as a territorial economy develops. 
Tourism zoning facilitates designing of effective programs for the development of tourismareas, taking 
into account their tourism potential and the degree of exploration. 

 
49Moreoneconomicregionalization: integral and industry-based – SeeKolossovsky N.N. (1969), Savushkin Y.G. (1973), 
Belousov I.I., Demyanenko A.N. (2010). 



  507  

In the tourism zoning, we used three latitudinal zones of the North subdivision, developed by 
Canadian geographer Louis-Edmond Hamelin: Extreme North, Far North and Near North. For a 
comprehensive and quantitative assessment of nordicity, Hamelin developed an index with 10 
components, divided into three groups: physical and geographical – latitude; natural and climatic – 
summer heat; socio-economic – accessibility by means other than air50.  
Tourism regionalization and zoning are not of only academic, but also practical importance. They allow 
comparing tourismregions and zones with each other, predicting development opportunities for the 
tourism industry. The latitudinal economic zones we have identified – Extreme North, Far North, and 
Near North – differ a lot in terms of the impact of the natural environment on the economy and the 
living conditions of the population. The author's spatial analysis of the tourism industry in northern 
territories is based on macroeconomic zoning51 and consists of three stages. 
To determine the boundaries of physical and geographical regions, we used the work by A.G. 
Isachenko52 and the Environment Canada, a special project by the Ministry of Environment of 
Canada53, differentiating the environmental zones of Canada. As a result, physical and geographical 
regionalization is a way of understanding the patterns and specifics of a region, that is, of its 
geographical content54. 
An area where a range of services is provided does not always have clearly defined boundaries. It can 
be a part of a region, a tourist center, with all the necessary facilities for organizing recreation and 
accommodation of tourists. Therefore, the boundaries of administrative territorial units (municipalities) 
are considered the boundaries of formed tourism zones. According to different natural, social and 
economic factors of development of municipalities, it is possible to choose certain economic strategies 
suitable for particular conditions. 
The methodology of economic zoning of the tourism services market makes it possible to identify the 
spatial differentiation of the conditions for tourism business, as well as the forms and extent of its 
influence on the economy of the Canadian North, both in the context of three tourism macro-zones 
and tourism regions. The tourism zoning of the northern territories revealed peculiarities in the spatial 
organization and specialization of the tourism market at different stages of development. The author 
examinesthe following latitudinal tourism zones: Extreme North, Far North, and Near North, which 
differ significantly from each other in the extent of the natural environment impact on the economy and 
living conditions of the population. 
1. Extreme North is the least developed tourismarea, offering active (adventure, extreme) types of 
tourism (exclusive and individual tours), with the development of local (spot) tourism. 
2. Far North. Compared to the tourismarea of Extreme North, Far North is a relatively developed 
tourism zone, with the formation of tourism areas. It is dominated by educational (event, ecological), 
recreational (fishing, hunting, recreation) and active (adventure, extreme) types of tourism. 
3. Near North. The landscapes of the taiga tourism zone contribute to the development of educational 
(event, ecological), recreational (fishing, hunting, recreation) and active (adventure, extreme) types of 
tourism. Compared to the other tourismareas, Near North is the most developed tourism zone, with 
tourism areas gradually merging into a linear spatial organization of tourist enterprises along 
highways. 

 
Tab. 1: Tourism zones of northern territories 

Northern 
Territories Yukon Northwest Territories Nunavut  

Environmental 
zones (9) 

 

Boreal Cordeliers, plain taiga, 
taiga Cordeliers 

Taiga 
Cordeliers,Subarctic, 

plain taiga 

Arctic, Arctic Cordeliers, 
plain taiga 

Tourism region (16) 
Klondike, Kluane, SouthernLake, 
Watson Lake, Campbell, Northern 

Yukon, Silver Trail, Whitehorse 

Sahtu, Inuvik, North 
Slave, South Slave, 

Decho 

Qikiqtaaluk, 
Kitikmeot, Kivalliq 

Tourism zones (3) Near North 
Far North 

Far North 
Near North 

Extreme North 
Far North 

 
50Hamelin, Louis-Edmond. Discours du Nord // Collection Recherche 35, GÉTIC. – Québec : Université Laval, 2002. – P. 
72. 
51Vishnevsky,D.S., Demyanenko,A.N. Macroeconomic zoning as a strategic analysis tool: the Russian Far East // Spatial 
Economics. 2010, 4: 6-31. 
52Isachenko, A.G. Geography in the Modern World. Moscow, Prosveshchenie. 1998.  
53URL: http//www.statcan.gc.ca/pub/16-201-x/2009000/m003-fra.htm 
54Geosystems oftheRussianFarEastat the turn of the 21st century: in 3vol. / Vol. 1. Natural geosystems and their components. 
Vladivostok, Dalnauka. 2008.   
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Compiled by the author using the data from: URL:http://www.gov.yk.ca; URL:http://www.gov.nu.ca; 
URL:http://www.gov.nt.ca 
 
It was revealed that more favorable conditions exist only in Near North, covering the taiga - forest-
tundra zone. Far North covers the areas of Yukon and the Northwest Territories mainland. The 
Extreme North zone covers the islands of the Arctic archipelago with harsh natural and climatic 
conditions, which complicate the development of tourism. It should also be borne in mind that the 
northern territories are at different levels of social and economic development, with different economic 
potentials and development opportunities. 
 
Stage Model 
The stage model, based on the product life cycle, is one of the tools for studying the peculiarities of 
the development of tourism areas and zones. The stage model shows the temporal and spatial 
potential of tourism development, makes it possible to assess its impact on the economy, the 
development of regulatory institutions, and on the local population. 
The evolution stages of economic regions were first studied by N.N. Kolosovsky, who developed a 
five-phase linear model in the development of an economic region –  from "reserve territories" to 
"areas of established comprehensive economy."55Another research of applied importance regarding 
the stages of tourism areas development is a well-known work by R.W. Butler56. Based on the concept 
of the product life cycle, he proposed to distinguish six subsequent stages in the evolution of a tourist 
destination: exploration, involvement, development, consolidation, stagnation, decline or rejuvenation. 
This model has been widely used in the marketing of a tourism destination, when making strategic 
decisions and serves the basis for planning tourism development and territorial development. 
In his turn, French researcher J.-M. Miossec identified four stages in the development of the tourism 
space: discovery, exploration, involvement, and development57. According to Miossec, with the 
economic development of an area, tourists move further, looking for more privacy, thus exploring new 
areas. 
The case of Quebec is an example of applying stage models when designing regional tourism 
development strategies. Within the framework of the Tourism Development Strategy of the province of 
Quebec58, based on the analysis of the natural-recreational, cultural-historical and socio-economic 
potential of the territories and the scale of the tourist flow, four stages of the development of tourist 
areas are identified: discovery, exploration, development, and maturity. 
It should be noted that theQuebec Model of the tourism areas evolution has not only theoretical value 
as a concept explaining the evolution of tourism (otherwise, specific) economic regions, but also of 
significant applied value. As evidenced by the experience of using this model in the province of 
Quebec, it allows monitoring the tourism industry, planning the development of tourism areas, and 
developing popular tourist products based on the selected segments of the tourism market. 
As the main indicators of the development of tourism areas, the Quebec Model utilizes the scale and 
dynamics of tourist flows, tourist expenditures, and the share of the tourism area in the province’s 
tourism services market. The main criteria for the transition from one stage to another are qualitative 
changes in the above-mentioned main indicators of tourism areas development, as well as in the state 
of the natural environment, the quality of regulatory systems for the tourism industry and tourism 
infrastructure. 
In our opinion, the stage model makes it possible to predict the nature of the relationship between 
stakeholders in the tourism market, within the frames grouped by the stages of tourist areas 
development. In addition, it is possible to study the dynamics of the tourist flow scale, take into 
account the impact of seasonality, motivation of tourists, changes in the tourism market segments and 
the emergence of new forms of tourism. In its turn, the transition to a new stage of tourism area 
development deepens specialization and changes spatial development. The analysis of tourism areas 
stages development is used by Canadians as a tool for studying the patterns of tourism areas 
development, and is also used for strategic planning and management. 

 
55Kolosovsky,N.N. Fundamentals of economic regionalization. Moscow, Mysl. 1969. 
Amoderninterpretationofthemodelispresentedat: Demyanenko, A.N. Regionalization in the context of 
regional development strategies // Vestnik of Far Eastern Branch of Russian Academy of Sciences. 
2006. 3: 12. 
56Butler, R.W. The concept of a tourist area cycle of evolution: implication for management of resources // 
Canadian Geographer. 1980. Vol. 24. No. 1.  
57Miossec, J.-M. Un modèle de l’espace touristique // Espace géographique. 1977. Vol. 6. No. 1. 
58http:///www.aqit.ca/telechargement/plan-dev-tour-2012-2020.pdf 
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Territorial Marketing. 
With interdisciplinarityas a methodological platform, and the theory of economic zoning being a tool for 
analysis, territorial marketing can be viewed as a mechanism of transferring the results of academic 
research to the sphere of state regulation of the economy. 
Territorial marketing or marketing of the territory is a purposeful activity for the development and 
implementation of measures that contribute to the maximum satisfaction of the socio-economic 
interests of the territory, as well as tourists, which the territory aims at attracting59. 
Marketing research is one of the conditions for creating an effective tourism management system on 
the regional scale; first, it requires forming a single information space uniting regional and local 
authorities, as well as business community. There are many ways to collect information about the 
resources of a studied area. Some of them are more laborious and require significant financial funds, 
while others can be successfully applied independently, provided thatone has good knowledge of the 
studied area. 
Everything said above about the site marketing in relation to the tourism industry is not unique to 
Canada. However, what really makes the Canada practice specific is how territorial marketing is 
integrated into the general context of the Canadian research,on the one hand, and into the system of 
state regulation of the economy, including the tourism industry, on the other. 
In the first case, we are talking about the tools of analysis used during territorial marketing as an 
applied economic research. In the second, territorial marketing is viewed as a kind of institution that 
provides the transfer of the results of academic research aimed at identifying possible directions for 
the development of specific locations. Multilevel research, planning and management of tourism 
development in Canada, the mechanism for the implementation and coordination of ongoing activities 
help the development of tourism at the national, regional, and local levels. 
The data of marketing research of the tourism market is an information base and a tool for creating the 
concept of a tourism development strategy, competent management of the tourism industry. A 
marketing mistake can be too costly for tourism businesses. Therefore, increasingly popular is the 
model of "marketing management" or long-term planning and forecasting, based on the research of 
the tourism market (behaviors and preferences of consumers, the use of comprehensive methods of 
generating demand and stimulating it). The federal government pays great attention to investing in 
marketing research that is of great help to entrepreneurs. As a result, territorial marketing makes local 
authorities a partner for the business community of a particular region60. 
Conclusion. 
Sustainable development of tourism is impossible without a comprehensive study of the tourism 
industrydevelopment. The successful development of tourism in Canada was facilitated by the 
development of academic research, the search for innovative methods of development, also based on 
marketing research of the tourism market. 
The results of the obtained marketing research provide all stakeholders in the tourism market with the 
necessary and timely information about the state of tourism marketdevelopment, which not only 
contributes to their increased competitiveness, but also allows them to anticipate threats and make 
correct forecasts for further development. The stage model of the tourism areas development explains 
how the spatial organization of tourist activitiesis formed, depending on the level of tourism 
marketdevelopment. 
Tourismregionalization is not only an effective tool for space delimitation, but can also serve as an 
equally effective tool for organizing (designing) economic space. It should also be borne in mind that 
tourism areas are dynamic formations that change over time. Under the influence of external factors, 
tourism areas and zones are changing, but natural-recreational and historical-cultural resources 
remain unchanged. 
Thus, the spatial development of northern tourism occurs not only through the development of new 
territories, but also through making the industrystructure more sophisticated. This allows considering 
the development of the tourism industry as a “soft” alternative to the social and economic development 
of the Canadian North, including indigenous peoples, ensuring the sustainable development of the 
local economy and communication with other locations. 
 

 
59Kotler F., Bowen D., Maykens D. Marketing for Hospitality and Tourism. Moscow, UNITI. 1998. 
60Totonova, E.E. The role of local self-government bodies in forming the tourism 
management system in the Sakha Republic (Yakutia) // Management of economic systems: 

scientific electronic journal. 2014, 62. (http://www.uecs.ru).  
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Souhrn 
Nové trendy ve vývoji globálního trhu cestovního ruchu, zaměřené na jednotlivé spotřebitele, vedly k 
posunům v územní struktuře služeb cestovního ruchu a přispěly k rozvoji regionálních a místních trhů. 
Nasycení globálního trhu cestovního ruchu a intenzivnější konkurence spouští hledání nových směrů 
rozvoje. 
Jedinečná zeměpisná poloha, původní přírodní krajina, bohaté historické a kulturní dědictví 
domorodého obyvatelstva na severu Kanady slouží jako základ pro rozvoj severního cestovního 
ruchu. Severní cestovní ruch je druh cestovního ruchu, který se vyznačuje všemi rysy klasického 
cestovního ruchu, přičemž jádro turistického produktu tvoří jedinečná kombinace extrémních 
přírodních a klimatických podmínek a způsobu života domorodého obyvatelstva. Územní diferenciace 
určitých druhů cestovního ruchu proto vede k rozvoji nových druhů cestovního ruchu, k čemuž 
napomáhá také rozvoj dopravy, nové technologie a rostoucí popularita rekreace ve volné přírodě. 
Moderní rozvoj cestovního ruchu a produktů cestovního ruchu si nelze představit jako něco 
izolovaného, fungujícího a rozvíjejícího se mimo národní ekonomiku. Prostorový rozvoj severního 
cestovního ruchu vychází z rozvoje nových teritorií s formováním místních a regionálních trhů 
cestovního ruchu a se složitějšími prostorovými a průmyslovými strukturami. V důsledku toho tvoří 
páteř severního cestovního ruchu dopravní systém, vodní cesty, osady a rychle se rozvíjející systém 
severních národních parků. Proniknutí cestovního ruchu na extrémní sever stanoví přísnější 
bezpečnostní požadavky, což vede ke zvýšeným nákladům na turistické produkty. 
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Abstract  
Tourism is one of the most affected sectors of the economy during the coronavirus pandemic. The 
article examines the anti-crisis measures taken by small and medium-sized enterprises of the 
Republic of Sakha (Yakutia) to continue their activities in the context of various restrictions. 
 
Key words: SARS-CoV-2, crisis, domestic tourism, resilience 
 
Introduction 
The coronavirus epidemic has fundamentally changed the way of the tourism industry functions, both 
nationally and internationally. Previously unprecedented restrictions have affected all tourist 
destinations, especially their consequences have affected destinations remote from the center. This 
study attempts to determine the impact of restrictions imposed by the coronavirus pandemic on 
tourism activities, as well as changes in the strategy of enterprises in the tourism industry.  
Tourism is an important engine of the global economy, accounting for 7% of international trade. Every 
tenth job in the world is directly or indirectly generated by tourism. The crisis caused by the COVID-19 
pandemic has devastated the economy of the tourism sector, with unprecedented impact on jobs and 
businesses. With current travel restrictions and the global recession looming over us, it risks being one 
of the last to recover. Rescuing the livelihoods of millions of people requires decisive and coordinated 
action. 
According to UNWTO, the devastating impact of the COVID-19 pandemic on global tourism has 
carried on into 2021, with new data showing an 87% fall in international tourist arrivals in January as 
compared to 202061. 
The Russian tourism industry has lost 600 billion rubles in 2020 due to the lack of foreign tourists. 
According to an expert assessment, the tourism business, including hotel and restaurant sectors, in 
2020 due to the industry crisis caused by the pandemic and the closure of borders between countries, 
lost about 1.3 trillion rubles from an annual turnover of 3.7 trillion rubles in 2020. Due to the 
coronavirus pandemic and the closure of borders between countries, the flow of tourists from Russia 
abroad decreased by 77%, from abroad - by 93%62. 
About 80% of all tourism enterprises, both in the world and in Russia, are small and medium-sized 
businesses that do not have sufficient financial reserves to fight independently the crisis and preserve 
jobs. The experience of previous crises shows that, with the right support, tourism can become one of 
the important catalysts for the recovery of the entire economy. 
Realizing that the tourism business itself will not be able to cope with the difficulties that have arisen, 
the state decided to introduce a number of support measures - mainly for small and medium-sized 
businesses, individual entrepreneurs. A complete list of relevant support measures for enterprises of 
the tourism industry was formed in mid-May and presented on its website by Rosturizm. It includes 
both general measures provided for all sectors most affected by the pandemic, and special ones. In 
particular, we are talking about: 
• subsidies for tour operators for reimbursement of losses associated with air travel; 
• access to the tour operator's personal liability fund; 
• contribution of tour operators in the field of outbound tourism to the reserve fund of the Association 
"Tourist Assistance" for 2020; 
• refunds in case of cancellation and rescheduling of events; 
• renewal of licenses and permits, including for the retail sale of alcohol; 

 
61 The World Tourism Organization (UNWTO), 2021 Tourist arrivals down 87% in January 2021 as UNWTO calls 
for stronger coordination to restart tourism, accessed 21 March 2021, <https://www.unwto.org/news/tourist-
arrivals-down-87-in-january-2021-as-unwto-calls-for-stronger-coordination-to-restart-tourism> 
 
62 Rosturizm raskryl poteri otrasli iz-za pandemii i otsutstviya turistov (Rostourism revealed the losses of the 
industry due to the pandemic and the lack of tourists) // Yezhednevnaya delovaya gazeta RBK (RBC business 
daily newspaper), published accessed 20 March 2021,  
https://www.rbc.ru/society/19/10/2020/5f8de4329a7947c66bdf1521  (дата обращения: 23.11.2 Yezhednevnaya 
delovaya gazeta RBK 020) 
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• interest-free loans for payment of salaries; 
• grants for salaries, urgent needs, utility bills; 
• subsidizing the access of SMEs to borrowed funds at a preferential rate; 
• deferred lease payments; 
• moratoriums on bankruptcy; 
• moratoriums on tax sanctions; 
• moratoriums on inspections (tax, customs, field); 
• tax holidays; 
• exemption from tax on subsidies to SMEs; 
• suspension of measures to collect tax arrears from SMEs; 
• extending the deadlines for paying taxes for SMEs; 
• reduction of insurance premiums; 
• exemption of individual income tax subsidies from personal income tax; 
• accounting for non-working days for tax purposes; 
• setting the maximum size of the loan (loan), according to which the borrower has the right to apply to 
the lender with a demand to change the terms of the loan agreement (loan agreement), providing for 
the suspension of the borrower's performance of its obligations. 
• In addition, due to a long period of non-working days for the tourist business, a delay was provided 
for the provision of accounting and industry reports and a procedure was established for submitting 
information confirming the responsibility of the tour operator. Also, the specifics of the fulfillment of 
obligations on loans and borrowings in connection with the days declared non-working were 
determined63. 
 
2020 turned out to be a year of crisis for the tourism industry as a whole, as domestic tourism in 
Russia in 2020 decreased by 35-40% in terms of the number of trips compared to last year. Last year, 
Russians made 68 million domestic trips, this year - 40 million trips64. 
Tourism Management magazine recently published possible ways to study the impact of the 
coronavirus pandemic on tourism in the world65 (Zenker, 2020). The authors point to the possibility of 
a comprehensive study at all levels of the tourism ecosystem, changes in the image of the destination, 
the behavior of tourists or local residents, changes in the tourism industry in the long term and 
sustainable perspective. An interesting analysis can be a study that answers the question of whether a 
tourist area was able to trigger the mechanism of resilience. The concept of resilience is used more in 
our time in the social sciences and humanities. Initially, this term was used in physical mechanics to 
denote the resistance or adaptation (elasticity) of a material to physical impact. In the humanities, it 
denotes the property of a system to adapt to fluctuations in external factors. According to Quenault 
(2013)66, the concept of resilience is polysemous and multidisciplinary, and varies greatly over time 
(Adger, 200067; Kuhlicke et Steinführer, 201068; Miller et al., 201069; Rose, 200770), from the traditional 
understanding of resilience-state to the concept of resilience, viewed in a dynamic and multilevel 
context as a process or strategy. It seems interesting to apply the concept of resilience as a tool for 
assessing the ability of a tourist area to recover, with the participation of the main actors of the tourism 

 
63 GARANT.RU, 2020 Turizm-2020 i COVID-19: turisticheskaya otrasl' v usloviyakh pandemii i posle neye 
(Tourism 2020 and COVID-19: the tourism industry in a pandemic and after it), accessed 19 march 
2021, <http://www.garant.ru/article/1376805/#ixzz6m4xBJc00> 
64 Finanz.ru, 2020 Vnutrenniy turizm v Rossii v 2020 godu upal na 35-40% (Domestic tourism in Russia in 2020 
fell by 35-40%), accessed 2 march 2021 <https://www.finanz.ru/novosti/aktsii/vnutrenniy-turizm-v-rossii-v-2020-
godu-upal-na-35-40percent-turoperatory-1029916711> 
65 Zenker, S.; Kock, F. The coronavirus pandemic – A critical discussion of a tourism research agenda in Tourism 
Management Volume 81, December 2020, 104164 https://doi.org/10.1016/j.tourman.2020.104164 
66 Quenault, B. « Retour critique sur la mobilisation du concept de résilience en lien avec l’adaptation des 
systèmes urbains au changement climatique »,  EchoGéo, 24 | 2013, accessed 20 July 2020 
<http://journals.openedition.org/echogeo/13403> 
67 Adger W.N., 2000. Social and ecological resilience: are they related? Progress in Human Geography,vol. 24, p. 
347-364. 
68 Kuhlicke Ch., Steinführer A., 2010. Social capacity building for natural hazards. A conceptual framework. UFZ 
and vTI, Leipzig and Braunschweig (CapHaz-Net WP1 report), <http://caphaz-net.org/outcomes-results/CapHaz-
Net_WP1_Social-Capacity-Building.pdf> 
69 Miller F., Osbahr H., Boyd E., Thomalla F., Bharwaani S., Ziervogel G., Walker B., Birkmann J., Orchiston C., 
Prayag G., Brown C (2016). Organisation resilience in the tourism sector. Annals of Tourism Research, 56, 
145-148. https://doi.org/10.1016/j.annals.2015.11.002  
70 Rose A., 2007. Economic resilience to natural and man-made disasters: Multidisciplinary origins and contextual 
dimensions. Environmental Hazards, n°7, p. 383-398. 
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industry (tourism enterprises and tourists), after such a strong epidemic as the SARS-CoV-2 
pandemic. The concept of resilience of a destination is not considered in this study as an attempt to 
prevent risks, as is the case when a territory prepares for natural disasters, having enough time for 
this. 
Crises that can affect tourism (unfortunately) regularly, they are natural (tsunami 2005; earthquake in 
Haiti in 2010 or in Japan in 2011) associated with a pandemic (SARS in 2003, Ebola fever in 2013), 
economic (since 2008)) or geopolitical (September 11, arable spring, current migration crisis). Two 
literature reviews mention, for example, research on tourist behavior, country image, or post-crisis 
management (Mair et al., 201671; Ritchie & Jiang, 201972). Resilience is also the subject of several 
studies. Orchiston et al. (2016)73, for example, propose a scale for measuring the organizational 
resilience of the tourism sector. However, previous bibliometric studies of natural disasters and 
tourism define resilience as a relatively new research topic (Gall et al., 201574; Jiang et al., 201975). 
The Republic of Sakha (Yakutia) is one of the promising tourist destinations in the north-east of 
Russia. The largest region of Russia (3,083,523 km2) with a population of less than 1 million people 
(971,996 people as of January 1, 2020) is rich in natural resources and distinctive historical and 
cultural heritage of 6 indigenous peoples, 5 of which belong to the small peoples of the north. The 
most actively developing here are: cruise, ethnographic, ecological, business and event tourism, 
hunting and fishing, as well as gastronomic tourism within the framework of international festivals. 
According to the National Tourist Information Center "Yakutia", 78 tourist enterprises engaged in 
inbound tourism are registered in the republic as of July 2020. 38 heads of small and medium-sized 
businesses in the tourism industry of the Republic of Sakha (Yakutia) responded to the survey 
conducted in August 2020. 
A comparative analysis of the number of travel agencies in the republic from 2015 to 2019 revealed a 
tendency towards a decrease in their number, the reason for this may be both the geopolitical, 
economic and financial situation in Russia, but also other reasons that we tried to find out through a 
questionnaire.   
The main purpose of the survey was to study the measures taken in the tourist territory of the Republic 
of Sakha (Yakutia) to recover from an unexpected shock that had lasted for six months at the time of 
the survey. At the initial stage of the study, interviews were taken, a test questionnaire survey of small 
and medium-sized businesses was conducted. It was interesting to study the impact of the conditions 
of the pandemic on the territory, the reactions of the main subjects of the tourism market (government 
agencies, private enterprises, tourists) during and after the epidemic, on never-before-imposed strict 
restrictions, for which no one was ready. The impact of the crisis thus exposes the vulnerability of the 
destination. 
The responses indicate that in the context of the restrictions associated with the coronavirus 
pandemic, domestic tourism has been most developed. This is due not only to the restrictions on 
outbound tourism due to the pandemic, but also to the fact that the republic is one of the coldest 
inhabited places on the planet (the temperature in December-January reaches -50 ° C in most areas, 
and -60 ° C in some areas. ) with the longest winter in the northern hemisphere (7-9 months), when 
communication with nature is minimized, and the local population has a special need for tourist activity 
during the warm season. In the spring of 2020, due to the onset of the pandemic, the local population 
was forced to self-isolate, and only in the summer, thanks to the partial lifting of restrictions, was it 
able to take up tourism. With regard to inbound tourism, taking into account the remoteness and high 
cost of transport, in the context of partial lifting of restrictions from July 1, the respondents answered 
that they organize individual tours and tours in small groups. 16% of respondents indicate that they 
have adapted to the conditions of doing business in a pandemic by introducing new tourism products 
and services that meet new sanitary and epidemiological requirements. The greatest demand for 
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domestic and inbound tourism is for ecological tours to untouched corners of nature (78%). The most 
popular channels for disseminating information about their tours 84% of respondents indicated social 
networks Instagramm, VKontakte, Facebook. A significant role in the development of domestic tourism 
is played by measures of federal and regional support for small and medium-sized businesses, such 
as, for example, subsidies for the purchase of tourist equipment, reimbursement of costs for domestic 
tourists, grants from Rosstourism. When asked about their satisfaction with the conditions for doing 
tourist business in the republic (not only during the pandemic), the majority answered negatively. 
Among the main problems for the development of tourism, the respondents indicated the lack of tax 
incentives, subsidies for transport, the complexity of the transport infrastructure, the lack of 
accommodation facilities for large groups, the high cost of prices, the lack of a systematic approach to 
organizing tourism, etc. These problems of the emerging tourism industry of the Republic of Sakha 
(Yakutia) were indicated back in 2009 in the "Strategy for the development of the tourism industry in 
the Republic of Sakha (Yakutia) until 2025"76, but most of them remain relevant and in our days. 
Among the main problems is the transport inaccessibility of a large number of the most attractive 
places and objects for tourism, cultural and natural attractions of the republic. More than 85% of the 
territory is accessible only with the use of seasonal modes of transport, and the most interesting 
places for sports, hunting and fishing tourism are accessible only by expensive helicopters. Seasonal 
operation of the main transport routes, poor development of land communications significantly 
increase transport costs, which have a significant impact on the increase in production costs of a 
tourist product. In turn, the isolation of the republic's transport networks from the unified transport 
network of Russia, the growth of air transportation tariffs make the region difficult to access for mass 
tourists. Today the main mode of transport in the transportation of tourists in the republic is river 
transport, but here, too, measures are needed to overcome the problem of the aging of the fleet. The 
recreational opportunities of specially protected areas of the republic, natural parks, 26 unique lakes, 
54 natural monuments are practically not used for the development of tourism. The limited range of 
tourist products in the republic leads to an increase in the load on already operating facilities. 
 
Conclusion 
A survey to analyze the activities of small and medium-sized businesses in the tourism sector of the 
Republic of Sakha (Yakutia) in the context of the coronavirus pandemic showed that entrepreneurs 
reoriented themselves to providing services for local residents, for which they had to adapt their 
tourism products taking into account sanitary and epidemiological requirements. In the context of the 
pandemic, the importance of such factor as travel safety has increased, tourists have begun to give 
preference to private tours in small groups. The article contains specific measures taken by the state 
to support small and medium-sized businesses. Any crisis leads to negative consequences, but it also 
forces us to look for new business opportunities. 
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Souhrn 
Cestovní ruch je během pandemie koronavirů jedním z nejvíce postižených sektorů ekonomiky. 
Článek zkoumá protikrizová opatření přijatá malými a středními podniky Republiky Sakha (Yakutia) k 
pokračování v činnosti v kontextu různých omezení. 
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Abstract  
Protected areas (PAs) represent the most valuable natural landscapes that require strict development 
planning to preserve their values. Due to the geographical location and historical development of the 
Czech Republic, the human impact is significant even within the PAs. This work aims to evaluate the 
trend of the built-up area within PAs and their close surroundings. The Global Human Settlement 
Layer (GHSL) serves as a basis for this study. GHSL is an open-access global set of spatial data with 
a focus on the built-up area and population. We determined the built-up coverage in PAs and their 5 
and 10 km buffer surroundings in 2014. We also studied the progress of built-up area in 3 different 
periods, 1975 –1990, 1990 – 2000, 2000-2014. In general, the built-up area coverage in PAs is 
smaller than in their buffer zones. However, the average annual built-up area increase in PAs is higher 
than the average national value. Our findings show that PAs are attractive for building development. 
We recommend reconsidering present planning tools and being stricter in future development. 
 
Key words: GHSL, nature protection, built-up area, development, Czech Republic 
 
Introduction 
The main aim of protected areas (PAs) is to conserve nature and biodiversity (UNEP-WCMC et al., 
2018). However, they also play a significant role in provided ecosystem services, including cultural 
values and recreation. According to Spenceley et al. (2017), recreation is an essential ecosystem 
service offered by PAs. Thus, PAs have also a positive effect on human health (UNEP-WCMC et al., 
2018). 
PAs cover almost 13 % of Earth's surface (UNEP-WCMC et al., 2018), and most of them are not 
purely natural areas. Instead, they are inhabited and include buildings and human settlements of 
various size (Fuente et al., 2020). Thus, there is always a need to carefully balance human needs and 
nature protection in PAs during planning and management. Global PAs coverage is slowly increasing 
(UNEP-WCMC et al., 2018). The conflict between nature protection and human needs will be thus 
even more common and urgent in the future, considering the general urbanisation trend.   
We aim to analyse the urbanisation trend in Czech PAs using the most recent data on built-up area 
growth between 1975 and 2014. This analysis will allow assessing the effectiveness of nature 
protection planning tools.   
 
Material and methods 
Protected areas 
In our study, we aim to focus on large scale PAs due to their spatial extent and characteristics that 
permits the presence of built-up area. By PAs we understand National Parks (NP) and Landscape 
Protected Areas (LPA) represented by IUCN PAs category II National park and V Protected landscape 
(Dudley, 2008). 
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Fig. 1: Localisation of PAs in the Czech Republic 

 
GHSL data 
This study is based on the data from the Global Human Settlement Layer (GHSL) project, which is an 
open-access global set of spatial data focusing on the built-up area and population (Florczyk et al., 
2019). The GHSL project defines the built-up area as a space with buildings, where buildings are 
“enclosed constructions above ground which are intended or used for the shelter of humans, animals, 
things or for the production of economic goods” (Pesaresi et al., 2013). Any cell that contains a 
building or its part classifies as a built-up (Pesaresi et al., 2013).   
We used the GHS-BUILT dataset, updated in 2018. This dataset is derived from 33 202 individual 
Landsat images collected by four different satellite sensors between 1975 and 2014 (Florczyk et al., 
2019). The data are sorted in multitemporal collections focused in 1975, 1990, 2000 and 2014. The 
1975 data collection has the lowest spatial resolution of 60 m, the latter collections having resolution of 
30 m (Corbane et al., 2019). 
The GHSL dataset was produced with a few assumptions regarding the built-up. First of all, the built-
up area is assumed to grow continuously, increasing in time (Corbane et al., 2019). Thus, any removal 
or demolition of buildings is disregarded in the method. The second assumption is that the 2014 
Collection is the most reliable one, and it serves as a basis from which the process went back in time 
to 1975. 
 
Tab. 5: Values of GHSL raster dataset. Each value represents different epoch. 

Raster Value Meaning 
0 no data  
1 water surface  
2 land no built-up in any epoch  
3 built-up from 2000 to 2014 epochs  
4 built-up from 1990 to 2000 epochs  
5 built-up from 1975 to 1990 epochs  
6 built-up up to 1975 epoch  

 
GIS analysis were based on the calculation on raster dataset GHSL and vector datasets of PAs. We 
obtained the PAs dataset from DATA200 provided by the State Administration of Land Surveying and 
Cadastre. Dataset corresponds to accuracy and degree of generalization to map scale of 1: 200 000 
and dataset is provided as an open data in SHP format. This dataset contains several thematic layers. 
However, we used only the layer named Miscellaneous containing borders of landscape protected 
areas and national parks. We performed the calculation in ArcGIS PRO version 2.6 from ESRI. Values 
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determination for individual clusters was processed by the Zonal Statistic tool for each class 
separately (as described in Table 1.) and then converted to square meters. 
It is a common phenomenon that PAs share a border with other PAs (e.g. the Labské pískovce PLA, 
České středohoří PLA, the Lužické vrchy PLA). Eventually, they might be surrounded by national park 
(e.g. the Šumava PLA). In the case of development comparison in the buffer zone of individual PAs, 
there would be a bias in urban growth since the buffer zone would lie inside adjacent PA. Therefore, 
we decided to use clusters of PAs. 
 
Results 
Built-up area coverage 
In 2014, the average built-up area coverage in PAs was 4.48 %, while the average national value was 
8.99 %. Thus, the share of built-up in PAs is half of the country average. However, the percentage of 
built-up was one-third higher in the buffer zones than the country average, with 11.96 % and 11.69 % 
for 5 and 10 km buffer zone, respectively. The built-up share is usually higher in the buffer zone than 
in the PA itself. The only exception is Palava PLA with 8.45 % of built-up, whereas 7.13 % and 5.64 % 
in the 5 and 10 km buffer zone, respectively.  
The highest values of built-up were in Litovelské Pomoraví PLA (9.83 %), Pálava PLA (8.45 %) and 
Poodří PLA (8.44 %). Litovelské Pomoraví PLA and Poodří PLA are both lying in a close distance of 
cities, which might explain the high values of built-up. However, that is not the case of Pálava PLA. 
Here, the reason for high value could be high tourist pressure. The lowest values of built-up area 
coverage were in NP+PLA Šumava, Podyjí NP, Český les PLA and Brdy PLA. The low values in NPs 
are corresponding with the status of the most valuable parts of nature. The number in Český les PLA 
can be explained by its location near country borders and historical development in the second half of 
the 20th century when the area was practically uninhabited. Brdy PLA is a former military district, 
which also directly influenced the amount of built-up.  
 

 
Fig. 2: Built-up area coverage in PAs and their buffer zones in 2014 

 
Urbanisation trends 
Regarding the trend of PAs urbanisation, we have found intriguing results. The speed of development 
was, in general, the fastest in the period 1975-1990 and the slowest in 2000-2014. The average 
annual increase of the built-up area in PAs was 2.51 %, 2.03 % and 1.22 % in 1975-1990, 1990-2000 
and 2000-2014, respectively, being the fastest urbanised category in every period. There was not a 
significant difference between NP and LPA. The trend in 5 km buffer zone was slower, with 1.86 %, 
1.31 % and 0.77 % for the same time periods. The values are a bit lower in 10 km buffer zone with 
1.81 %, 1.28 % and 0.77 % in 1975-1990, 1990-2000 and 2000-2014 respectively. On the other hand, 
the values were the lowest in the Czech Republic as a country, with 1.65 %, 1.22 % and 0.75 % in 
1975-1990, 1990-2000 and 2000-2014, respectively. Thus, PAs are more attractive to building 
development than the rest of the country. 
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Fig. 3: Built-up area increase in PAs and their buffer zones between 1975-2014 

 
Discussion 
We visually controlled the accuracy of GHSL data in some randomly selected areas. We found some 
falsely mapped buildings in place of no built-up area, namely in Podyjí NP or along highway D2 
between Brno and Břeclav. This false data might bring errors, especially in low built-up density 
regions, for instance, in NP. Since there is low number of NP in the Czech Republic and in the study, 
falsely mapped built-up in Podyjí NP probably brought up higher average values of urbanisation in NP. 
We are aware of the limited accuracy of the data. On the other hand, the GHSL dataset is a unique 
source of data with global coverage. Thus, in further research, we aim to determine GHSL accuracy to 
allow the use of the data in the future and be aware of the specific deflection. 
In 2014, built-up area constituted only 0,12 % of PAs worldwide (Fuente et al., 2020). The value was a 
bit higher in European Union with 0,63 %. The value in 10 km buffer was 4,53 % in Europe and 2,71 % 
globally. La Fuente et al. (2020) proved that a 10 km buffer around PA has more built-up area 
coverage than PAs themselves. We came to the same result for the Czech Republic. La Fuente et al. 
(2020) used World Database on Protected Areas for the analysis. This database contains national 
designated protected areas (large- and small-scale PAs), Natura 2000 sites, UNESCO Biosphere 
Reserves and Ramsar Sites Wetlands. On the contrary, we only used NP and LPA in the study due to 
their size and characteristics. Therefore, our results are a bit different.  
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Conclusion 
GHSL data are a very interesting and useful source of information. They allow comparison between 
neighbouring countries or globally and are especially useful for large scale studies. We found out that 
the average built-up area coverage in PAs is smaller than the national average. However, the 
urbanisation trend in PAs tends to be higher than the country's average. On the other hand, the 
urbanisation process in PAs buffer zones seems to reflect national average values. Higher 
urbanisation in PAs might be caused by low accuracy of the data in natural areas. However, high 
attractivity and recreation potential might also be the reason.  
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Souhrn 
Chráněná území představují nejcennější části přírody, která pro zachování svých hodnot vyžadují 
přísný režim plánovacích procesů. Vzhledem ke geografické poloze České republiky a jejímu 
historickému vývoji, je vliv člověka významný i v těchto oblastech. Tato práce si klade za cíl vyhodnotit 
trend rozvoje zastavěné plochy v chráněných územích a jejich blízkém okolí. Jako základní zdroj dat 
jsme použili vrstvu GHSL. GHSL je soubor veřejně přístupných prostorových dat, tematicky se 
věnujícím zástavbě a populaci. Pro území chráněných oblastí a pásma v jejich 5 a 10 km vzdálenosti 
jsme stanovili poměr zastavěné plochy pro rok 2014. Trend vývoje zastavěné plochy jsme sledovali 
pro období 1975-1990, 1990-2000 a 2000-2014. Obecně lze konstatovat, že poměr zastavěné plochy 
v chráněných územích je nižší než v jejich ochranném okruhu. Nicméně průměrný roční nárůst 
zástavby v chráněných územích je vyšší než republikový průměr. Z naší práce vyplývá, že území 
chráněných oblastí jsou pro zástavbu velmi atraktivní. Proto doporučujeme revizi aktuálně platných 
plánovacích dokumentací a jejich případné zpřísnění. 
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Abstract  
The general use of forests, as stated in the Forest Act, has its declared activities, which are prohibited 
for reasons of protection of the forest environment. The movement of a large number of visitors can 
damage the forest, so it is necessary to design controlled recreation. The paper focuses on the issue 
of mountain biking in the forests. By designing single track, it is possible to prevent disturbance of the 
forest environment, but also collisions between forest visitors and forest management activities, or 
even between the visitors themselves. 
 
Key words: forest haul roads, marked routes, single tracks, general use 
 
Introduction 
Staying in nature is one of the most popular types of recreation. People are looking for a place in the 
countryside to relax and rest for a short time, where they would gain strength and energy. There is 
great interest in recreation in a forest environment. Most people are not aware of the fact that the 
forest, in addition to the production function, affects the climate and water regime in the landscape, 
protects the soil, and therefore performs other non-production functions, to which it is possible to 
assign a recreational or hygienic-health function. Part of the public can still accept the production 
function, but they primarily consider the forest to be an area used for recreational purposes. The most 
common types of recreation in the forest are walks and rest. In the past, forests were used mainly for 
hiking, but nowadays, cycling and other sports activities are significantly more widespread. This is due 
to the promotion of a healthy lifestyle, whose importance and significance people are more aware of, 
but also the availability and quality of bicycles. 
 
Materials and methods 
In the subconscious of people, the prevailing opinion is that they can carry out their sports activities in 
the forest indefinitely. It is given by Act No. 289/1995 Coll. of forest (Forest Act) in § 20, that it is 
forbidden to ride a bike, riding, skiing or sleigh outside forest roads and marked routes. If someone 
rides a bicycle outside the forest roads and marked routes, it is illegal and in the event of a collision, 
for example with forest machinery, the cyclist bears full responsibility for the accident. However, in the 
event of a collision between a cyclist, as a road user and a non-motor vehicle driver, with a vehicle on 
a forest road, which is a purpose-built road, collision will be considered as any other traffic accident 
according to applicable traffic regulations for road traffic. 
It is necessary to clarify what exactly is a forest road, and what is not. The general public understands 
as a forest road also technological routes, which serve exclusively for the technological transport of 
wood within the mining-transport process. At the same time, the public does not perceive the forest 
road as a road in the sense of Act No. 13/1997 Coll. on roads and related regulations, designated by 
the Forest Act to carry out the listed activities.  
The term forest road is enshrined in Decree no. 239/2017 Coll., on technical requirements for 
buildings to fulfill the functions of the forest. This decree in provision 2 paragraph 1 letter a) defines a 
forest road as "a dedicated road for the transport of forests and their connection to roads, local or 
special-purpose roads used for the removal of timber, logging residues or wood chips and for the 
transport of persons, materials or machinery for forest management." 
Furthermore, it is stated in this decree in §2 par. 1 let. f) the term "other forest transport routes", which 
includes "non-road routes, in particular forest slopes and technological lines". It is obvious that a forest 
road is a road that corresponds to the parameters specified in the mentioned decree in §3. One of the 
requirements is that the forest road must meet the requirements of proper forest management and 
forest protection. 
There are requirements for the construction of forest roads and constructions on other routes for forest 
transport, among which we can find, for example, longitudinal and transverse slopes, and other 
parameters. 
The term forest road is solved by the currently valid standard ČSN 73 6108 Forest road network from 
2018, which divides and defines forest roads only for year-round operation and forest roads for 
seasonal operation marked 1L and 2L used for timber transport by articulated vehicles. All other 
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transport routes in the forest stand serve only for the operation of forest management as technological 
corridors for the logging transport process. However, the term "marked routes" cannot be found in the 
Forest Act. Forest Act lists in § 19 par. 2 in the second sentence separate terms: marked paths, 
footpaths and trails. It is clear that the marked routes is not marked footpath or trail. A marked cycling 
route should be a route that is marked for this type of use and not for other purposes (eg walking, 
horseback riding, sleigh riding or skiing). Marked routes must therefore be used for those purposes for 
which they were marked, which can be supported by the provisions of §19 paragraph 1 of the Forest 
Act, which obliges forest visitors to "follow the instructions of the owner or tenant of the forest and its 
employees." Forest visitors are obliged to respect the route marking for a certain way of use. 
Cycling in the forests can be described as recreational cycling, which is implemented in at least two 
levels, namely cycling and mountain biking. Cyclists usually move along forest transport routes and it 
is important for them to stay in a natural environment. The beauties of nature and tourist attractions 
are decisive for them. Unfortunately, the concentration of visitors on forest roads is increasing and 
there may be collisions not only between visitors engaged in sports activities and technological 
activities in the forest, in this case timber transport, but also between visitors, engaged in various 
sports activities. The possibility of a collision increases with the speed of the sport (Hrůza, Pelikán, 
Blahuta 2017).  
For the second group of mountain bikers, these transport routes are considered boring and unnatural. 
The second group consists of athletes who are looking for nature trails that are varied, especially in 
movement but also visually. They are looking for technically demanding natural or artificial obstacles, 
where they perceive the pleasure of cycling in extreme terrain. For this group, it is appropriate to 
design specialized cycling trails offering the experiences that these cyclists are looking for. Thanks to 
that, they have no reason to go off these trails. This also implies a requirement for the construction of 
so-called single tracks, leading through the forest. Construction of single tracks can prevent that single 
tracks will arise spontaneously and uncontrollably. Damage to soil and vegetation stand must liquidate 
forest owner at his own expense. Having these activities under its own supervision and control may be 
one reason why forest owners may agree with the construction (Hrůza, Pelikán, Blahuta 2017). 
The disadvantage for the forest owner, on the other hand, is the responsibility for the condition of 
these routes, because legislatively it is a marked route - a bike path. In practice, this means that if we 
do not take care of the technical condition of these bike trails, we will not perform regular maintenance 
and repairs, there is a risk of guilt on the part of the owner in case of litigation. It is necessary to 
ensure the inspection of the condition of the routes, their repairs and maintenance, but also to keep 
records of the course of these inspections. The owner has the option of transferring this activity to the 
contract operator, and thus partially transfer the responsibility for any damage to the health or property 
of persons. 
 
Results  
Specialized trails for mountain biking so. single tracks must be properly planned. Already during the 
design itself, it is necessary to design not only the route, but also the entry and exit points so that there 
are no collisions, for example, with mining equipment and articulated vehicle, but also other target 
groups (eg tourists). From a safety as well as an operational point of view, it is more appropriate for 
the owner or administrator to route singletrails so that they do not lead along forest roads. If possible, 
design them so that they do not cross. 
According to Vítek (2008), if cycling is sufficiently quiet, it can be considered less disturbance of 
wildlife than walking. The question is speed. Thanks to the higher speed, cyclists can get to distant 
places where pedestrians rarely get. Even for these reasons, it is appropriate to regulate the 
movement of cyclists. For singletrails, it is necessary to carefully consider the choice of location and 
design only where higher attendance will not damage and disrupt the forest environment. 
Furthermore, in order to lead singletrails, it is necessary to first look for cardinal points where the trail 
should lead, but at the same time to identify places where it should not lead. These are places with 
unsuitable soil conditions (eg waterlogged places), or places where there is a risk of water or wind 
erosion, and places that are subject to nature protection. Singletrails should not be designed with large 
slopes along the slope. The high slope increases the susceptibility to soil erosion. Maintenance is less 
demanding on an almost contour route. These routes are well perceived by cyclists. Properly designed 
and built trails can withstand more traffic from cyclists without damaging it. However, inspection and 
maintenance are very important. Timely removal of obstacles on the road eliminates leaving the route 
and thus prevents it from spreading and entering the vegetation.  
The inspection can be performed by the method of field monitoring of their condition and its immediate 
electronic reporting. Monitoring the condition should be the job of each of the employees of the entities 
who move around the property in the performance of their job duties. Detected deficiencies, damage 
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and potentially dangerous places must be photographed and sent together with GPS coordinates in 
electronic form to the responsible employee in charge of the forest road network. He enters the 
information into the GIS system. It assigns a degree of urgency to the identified problem (according to 
the degree of severity and risks involved), marks the date of detection and enters it into the system. 
This will provide the information to the technical staff performing the repairs. In practice, it is advisable 
to identify the busiest roads and check them more often (Procházková, Hrůza, Kliková 2018).  
In the case of more extensive or time-consuming and technically demanding interventions, this 
information will be entered into the system together with the request for the location of warning signs 
or temporary closure of the road. For better orientation in the system and easy recognition of the 
urgency of individual problems, this entered information is simultaneously displayed in the map base. 
Once the fault has been rectified, information about it will be entered into the system again. It will 
contain the date, method of repair and the name of the person who was responsible for its 
implementation (Procházková, Hrůza, Kliková 2018). 
Mutual relations between the founders of cycle paths and forest owners should be regulated by 
contracts. In these, it is possible to define the distribution of responsibilities. The operator carries 
prevention duty. It is common practice for the operator to be liable for damage caused to forest 
visitors, as well as for the maintenance, inspection and marking of the road. As part of the fulfillment of 
the notification obligation, the operator is obliged to proceed in cooperation with the owner. The owner 
is obliged to warn the operator of the dangers identified by him, and to inform about them in a suitable 
way, or to warn the user. As an example of the system of control of forest paths and adjustment of 
contractual relations, it is possible to mention the implementation of singletrails on the territory of the 
School Forest Enterprise Masaryk's Forest Křtiny, which are contractually operated by the association 
SINGLETRAIL Moravský kras z.s. In addition to the contractual obligation for maintenance and repairs 
with the operator, there is a contractual inspection of the condition of these routes, which the operator 
must ensure at least once a month and also document it on the prescribed forms. The record of the 
inspection is then stored with the forest administrator, so that in the event of legal disputes with users 
of singletrails, the fulfillment of the preventive obligation under the Civil Code can be documented. For 
the forest owner, there is also the possibility, within the contractual relationship, to compensate for its 
increased management costs associated with the administration and more demanding organization of 
economic activities due to the trails in its territory. The contractual fee can be defined per standard 
meter of trail length or better per m2 of its area (Procházková, Hrůza, Kliková 2018). 
 
Discussion and conclusion 
More and more people spend their free time in nature for the possibility of refreshment and recovery. 
Cycling in the forest is becoming an increasingly popular recreational activity. However, it should only 
be implemented on forest haul roads or marked routes. Singletrails can be routes that can attract a 
larger number of active visitors, who will return to the places repeatedly. This also brings the 
obligations of forest owners to responsibly select suitable locations where will be no conflict, with 
forest technology, or another group of vacationers in the forest. Routes must be designed to minimally 
disturb the natural environment. It also is necessary to perform inspection and maintenance of these 
proposed routes. 
 
References 
ČSN 73 6108 Forest road network 
Hrůza, P., Pelikán, P., Blahuta, J. (2017). The new strategy of using forest for leisure activities leads to 
managed recreation. Public recreation and landscape protection - with nature hand in hand: 
Conference proceeding, 404-408. 
Procházková, P., Hrůza, P., Kliková, A. (2018). The responsibility for safety and damage of forest 
roads condition following from their general use and the inspection system as evidence of preventive 
obligation fulfilment: short communication, ZLV = Reports of forestry research. sv. 63, č. 2, s. 147-151. 
Vítek, O. (2008). Ochrana přírody před cyklisty, nebo ochrana cyklistů před ochranáři? In 
Mimoprodukční funkce lesa. Cyklistika v lesních majetcích. Praha: Česká lesnická společnost, 2008, 
s. 17--20. ISBN 978-80-02-02034-9. 
 
Acknowledgement 
The project TL02000505 Conditions for the harmonious alignment of biking in the forest environment 
with the interests of nature conservation and regional development is co-financed with the state 
support of the Technology Agency of the Czech Republic within the ÉTA Program. 
 



  524  

Souhrn 
Stále více lidí má chuť trávit svůj volný čas v přírodě pro možnost osvěžení a zotavení. Cyklistika v 
lesních porostech se stává stále oblíbenější rekreační aktivitou. Měla by však být realizována pouze 
na lesních odvozních cestách nebo vyznačených trasách. Takovými trasami mohou být singletraily, 
které mohou přitáhnout větší množství aktivních návštěvníků, kteří se na daná místa budou i 
opakovaně vracet. To tedy s sebou přináší i povinnosti vlastníků lesa zodpovědně vybrat vhodné 
lokality, kde nebude docházet ke střetu, ať už s lesní technikou, nebo jinou skupinou rekreantů v lese. 
Trasy je třeba navrhovat tak, aby minimálně narušovaly přírodní prostředí. Současně je nutné 
provádět kontrolu a údržbu těchto navržených tras. 
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Abstract  
Many aesthetically attractive geosites are visited annually by a large number of tourists, but only a 
small number of them can be considered geotourists. While the popularity and high attendance can be 
an advantage in educating visitors in the field of geosciences and the need for nature conservation, in 
reality, many visitors are only interested in visual perceptions and do not even know basic information 
about geosite. In such a case, it is necessary to ask what is their motivation to visit the geosite and 
what they expect to experience here. 
The article compares the results of two surveys conducted in 2020 on the UNESCO Global Geopark 
Bohemian Paradise territory, which sought to capture the diversity of visitors in this region. Different 
data collection methods and their influence on the survey results are discussed, and similarities in the 
works despite the use of different methods. The Conclusion sets out the main implications of the 
diversity of visitor preferences that local destination management agencies and nature conservation 
authorities have to deal with. 
 
Key words: Sustainable tourism, overtourism, geoheritage, destination management, nature 
conservation 
 
Introduction 
There are many attractive sites of inanimate nature in the Czech Republic, which are visited by 
hundreds of thousands of tourists every year.  Sandstone rock formations in the Bohemian Paradise, 
which have been traditional tourist destinations since the 19th century, are among the country's most 
visited geosites (Drápela 2020).  However, it would be a mistake to assume that everyone who visits 
these geosites is a geotourist - the situation is instead the opposite; only a tiny part of the visitors can 
be described as geotourists. But why? 
Geotourism is one of the forms of sustainable tourism. The center of its attention is inanimate nature 
and its relations with living nature and human activities (the so-called ABC approach). Its activities 
should contribute to protecting the geoheritage and increase the quality of life of local communities 
(Dowling 2011, Olafsdóttir 2019). Therefore, it should not be a consumer mass tourism, where the 
visitor is almost without interest in learning about the local nature or culture and seeks only visual 
perceptions or various sensory experiences. A sincere effort at self-education should be part of 
traveling to geosites if we want to classify the process as geotourism (Gordon 2012). 
If we want to protect geosites, we need to know what expectations and for what purpose visitors come 
here (Ticar et al. 2018). So we can estimate how visitors will behave on the geosite. Some behaviors 
may be inappropriate and may endanger either the site or other visitors. This, of course, needs to be 
prevented by appropriate restrictions (Ruban 2017, Cho and Woo 2018). For the reasons mentioned 
above, we conducted two surveys in 2020, which aimed to reveal visitors' motivation and preferences 
in the Bohemian Paradise Geopark and the Bohemian Switzerland National Park. The results of these 
two surveys will be compared in this article, analyzed their data collection methods, and discussed 
their consequences. 
 
Material and methods 
The data used in this article come from two surveys conducted between June and September 2020.  
The first of them (hereinafter referred to as "survey 1"; for detailed results, see Drápela 2021) took 
place in the Czech Switzerland National Park (7 locations in total) and the UNESCO Global Geopark 
Bohemian Paradise (8 locations in total). It was a simple experiment combined with an interview and 
was attended by a total of 2,256 visitors. The essence of the experiment was that the interviewer first 
encouraged the respondent to choose from the 24 cards on which the keywords (like rest, fun, family, 
friends, trip, rocks, nature, landscape, etc.) were listed any number of those that describe the reasons 
for his vacation in this region. Then the interviewer instructed him to rate each card he took according 
to significance on a scale of 1-10, where 10 is the most significant and 1 the least. The interviewer 
noted this information, then assigned a value of 0 to cards that the respondent did not select. The 
respondent could give more cards the same rating. 
The second source of data is an extensive questionnaire survey (hereinafter referred to as "survey 2"; 
for detailed results, see Drápela, Boháč, Böhm, Zágoršek 2021), which took place in the UNESCO 
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Global Geopark Bohemian Paradise (26 locations in total). While survey 1 focused only on the area of 
sandstone rocks, data for survey 2 were also obtained for cultural monuments, cities, swimming pools, 
camps, etc. The questionnaire contained several questions, which took about 30 minutes to complete. 
Still, for this article's purposes, only a battery of questions was used, monitoring visitors' preferences 
and motivation for their holiday. This battery of questions used graphic scales, i.e., lines expressing 
the power of a given phenomenon, to which the respondent recorded his answer by crossing out this 
line in a certain place. The lines were a total of 10 cm, and the responses were then recoded to 0 - 
100, which is the length in millimeters. Answer 0 meant "I don't care at all", answer 100 then "I'm most 
interested". A total of 556 respondents completed the questionnaire. 
Based on the obtained data, geosites visitors' typology was subsequently created, using the K-means 
cluster analysis method. In survey 1, this clustering used 24 variables; in the case of survey 2, the 
clustering used 11 variables. The resulting number of clusters was chosen based on the rule on 
minimizing the loss function (Hastie, Tibshirani, Friedman 2009) when the number of clusters was 
selected, at which the last time there was a significant decrease in the loss function. The result of this 
procedure was a total of 8 clusters in survey 1 and a total of 7 clusters in survey 2. 
However, this paper's principal added value is the last step, namely comparing the results of both 
surveys. While both studies' results can be easily found in the articles referred to above, they lack a 
comparison between them. There were some differences between the two surveys in the chosen 
method, location, and data collection form. This resulted in slightly different results, which can be 
analyzed in terms of the potential impact of the above differences. On the contrary, some findings 
have been confirmed in both surveys. 
 
Results and Discussion 
The tables below present the results of the two studies mentioned above that can be compared with 
each other.  Table 1 presents the results of survey 1. To interpret it, it should be noted that the 
respondents evaluated the following 24 variables: vacation, relaxation, rest, fun, family, friends, trip, 
rocks, nature, landscape, cultural monuments, museums, forests and meadows, views, cycling, 
swimming, hiking, good food and drink, beer and alcohol, festivals, entertainment for children, social 
events, parties, exploring new places. 
 
Tab. 1: Results of cluster analysis by K-means method based on data from survey 1 (Drápela 2021) 
Type of 
tourist 

Share Three items with the highest rating (max = 10) 

Resting 
tourist 22,8% rest (7,6) relaxation (7,3) fun (7,2) 

Social tourist 17,1% fun (8,0) friends (7,9) beer and alcohol (7,6) 

Nature lover 15,3% nature (8,9) rocks (7,3) forests and meadows 
(7,0) 

Parent 14,5% entertainment for children 
(7,8) family (6,5) landscape (6,3) 

Traveller 9,2% exploring new places (7,4) vacation (6,6) landscape (6,5) 

Romantic 8,4% landscape (6,5) nature (6,2) cultural monuments 
(6,1) 

History lover 7,6% cultural monuments (7,1) exploring new places 
(6,4) museums (6,5) 

Active tourist 5,1% hiking (6,9) rocks (6,6) landscape (6,2) 
 
Table 2 presents the results of survey 2. In this case, the respondents evaluated the following 11 
variables: rocks, rock formations; castles, chateaux; museums, galleries, folk buildings; forests, 
meadows, landscape views; swimming, sunbathing; cycling; walking, hiking; good food and drink; 
festivals, social events; events and attractions for children; well-being and relaxation. 
 
The results of the cluster analysis shown in the tables above show some similarities but also 
differences. The first visible difference is the different number of clusters, with 8 clusters in survey 1 
and 7 clusters in survey 2. However, this means a relatively significant similarity in the results, as the 
division into clusters must be perceived as the result of the statistical method, not as a dogma. The 
designation of individual types of tourists is only a description of individual members of the cluster's 
main common features, so it can be somewhat simplistic. However, we believe that for comparing the 
results of both surveys, it is appropriate.  
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Tab. 2: Results of cluster analysis by K-means method based on data from survey 2 (Drápela, Boháč, 
Böhm, Zágoršek 2021) 
Type of 
tourist 

Share Three items with the highest rating (max = 100) 

Family 
traveller 16,6% Events and attr. for 

children (76,4) 
Well-being and 
relaxation (75,8) Castles, chateaux (70,3) 

Active tourist 15,9% Cycling (85,3) Forests, meadows, 
lands. v. (82,6) 

Rocks, rock formations 
(79,2) 

Nature lover 15,7% Forests, meadows, 
lands. v. (84,1) 

Good food and drink 
(82,4) 

Well-being and relaxation 
(81,3) 

History lover 15,3% Castles, chateaux (91,6) Well-being and 
relaxation (85,1) 

Museums, galleries, folk 
bui. (84,8) 

Parent 15,1% Good food and drink 
(88,3) 

Well-being and 
relaxation (87,0) 

Events and attr. for 
children (83,2) 

Calm loving 
hiker 13,3% Castles, chateaux (77,3) Walking, hiking (77,3) Forests, meadows, 

lands. v. (75,6) 
Resting 
tourist 8,1% Well-being and 

relaxation (83,9) 
Good food and drink 
(83,3) 

Swimming, sunbathing 
(66,3) 

 
Similar features can be found in clusters described as nature lover, history lover, parent, active tourist, 
and resting tourist. Minor differences in their preferences are because survey 1 was conducted only on 
the geosites of rock formations, while survey 2 was conducted throughout the region. Therefore, in 
survey 1, hiking is in the first place for an active tourist because cycling is not possible there. 
Conversely, in terms of differences, it can be seen that the social tourist, romantic, and traveler 
categories from survey 1 do not directly match any category in survey 2. However, this is due to 
slower transitions between categories (and a more balanced number of members in individual 
clusters) in survey 2, caused by a different method. The data collection method used in survey 1 
highlights the differences between the respective clusters. Therefore, if we need to capture the 
specifics of individual types of visitors' motivation, this is a suitable method. 
In contrast, the graphical scales used in survey 2 capture reality more objectively and in greater detail. 
However, the transitions between the individual clusters are much smoother. This will make more 
universally valid holiday qualities stand out, such as well-being and relaxation, or good food and drink. 
Differences in the share of individual clusters, best visible in active tourist and resting tourist, are in the 
case of active tourist caused by the capture of cyclists and paddlers (who do not occur in rock 
formations), in the case of resting tourist, it is the division of this class from survey 1 into more clusters 
in survey 2. 
 
Conclusion 
Overall, the results of both surveys can be evaluated so that there is a relatively large diversity in the 
composition of visitors.  It has been confirmed that visitors more often refer to nature and landscape in 
general as reasons for their visit than rocks and rock formations. Therefore, their attention is seldom 
directed to the geoheritage; much more often, it stays in nature and visual perceptions. Visitors to 
geosites often consider this visit only as a supplement to their holiday's primary goal, which can often 
be fun with family and friends, drinking alcohol, or attending social events. However, this type of visitor 
can be very problematic from the point of view of nature protection, so it is necessary to give him an 
experience that he expects not to want to create himself in violation of local regulations. 
Concerning the protection of geosites, we, therefore, recommend a procedure where the main 
highlights in the geosite area are accessible comfortably and with good infrastructure (suitably large 
car parks, paved hiking trails, railings, waste bins, plenty of viewpoints, photo points, etc.). For those 
interested in a closer exploration of the geosite, other routes should be available. Still, they should not 
be overly promoted so that they are not sought after by those types of tourists who leave a mess in 
nature and damage it. 
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Souhrn 
Mnoho esteticky atraktivních geosites každoročně navštíví velké množství turistů, ale jen malý počet z 
nich lze považovat za opravdové geoturisty. Zatímco popularita a vysoká návštěvnost lokalit mohou 
být výhodou při snaze vzdělávat návštěvníky v oblasti věd o Zemi a potřebě ochrany přírody, ve 
skutečnosti mnoho návštěvníků zajímají pouze vizuální vjemy a při své návštěvě neznají ani základní 
informace o lokalitě. V takovém případě je nutné se ptát, jaká je jejich motivace navštívit tuto lokalitu a 
co od své návštěvy očekávají. 
Článek srovnává výsledky dvou průzkumů provedených v roce 2020 na území Globálního geoparku 
UNESCO Český ráj, jejichž cílem bylo zachytit rozmanitost návštěvníků v tomto regionu. Jsou 
diskutovány různé metody sběru dat a jejich vliv na výsledky průzkumu, stejně jako podobnosti 
výsledků navzdory použití různých metod. Závěr stanoví hlavní důsledky rozmanitosti preferencí 
návštěvníků, s nimiž se musí potýkat místní agentury destinačního managementu a orgány ochrany 
přírody.  
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Abstract 
Settlements disappeared on Moravia and Silesia territory during the 20th century are located mainly in 
border areas or inner peripheries. Many of these locations are connected with valuable landscapes 
and also there are hiking or cycling trail here. In order to commemorate these forgotten places and 
their history, several sites are selected. For these localities, an entertaining and educational medium is 
created on the basis of historical maps and old photographs of urban structure and of original 
demolished buildings. The form of this output is an audio-visual application (augmented reality) which, 
after downloading the QR code on the user's mobile device, displays the reconstructed building in 
virtual reality directly in the field on the original plots of land. Other options of the application are the 
display of text, period photographs and witnesses' memories audio recording. Selected localities 
include, for example, the extinct village of Štolnava (Prameny) near Velké Losiny (Šumperk district), 
Hraničky (Jeseník district) – both the original German population was displaced, or Muzlov (Svitavy 
district), which disappeared due to the establishment of a drinking water protection zone. 
 
Key words: inovation in recreation, urban structure, history, education, cultural heritage 
 
Introduction 
During the time, the settlement structure of the Czech Republic has changed, a lot of settlements have 
disappeared – for various reasons. In the 20th century, the abandoned settlements were most often 
associated with the displacement of the German residents after the Second World War, but there were 
other reasons – most common construction of infrastructure (airport, the Dukovany nuclear power 
plant, water reservoirs), establishment of military area, prohibited border zone and coal mining. The 
villages that disappeared during this time in Moravia and Silesia were localised primarily in border 
areas or inner peripheries. A database of extinct settlements was created with their brief 
characteristics on the basis of historical sources, reasons and circumstances of the extinction of these 
settlements, points of interest, current state and use of the landscape, demographic statistics, 
historical photographs and other information. Today, any evidence of settlement of these remote areas 
is no longer able to find. Many of these places are connected with valuable landscapes that are 
popular tourist destinations. Such locations offer enormous potential for looking back at the recent but-
forgotten past. This article will focus on presentation of few extinct settlements and on proposals for 
theirs revive.  
 
Material and methods 
From database of abandoned settlements in Moravia and Silesia (zanikla-sidla.cz), several sites have 
been chosen. The chosen criteria were the localisation on the hiking or cycling trails and quality 
Internet coverage. The Internet will be required by augmented reality applications (that will depict 
original buildings on mobile devices directly on the spot after scanning a QR code, or a short video will 
play about the history of a particular extinct settlement or a particular building that is gone). While 
several locations meet these requirements, we will focus on two of them:  
Štolnava (https://zanikla-sidla.cz/#municipalityId=76) a Muzlov (https://zanikla-
sidla.cz/#municipalityId=66).  
Of the many extinct settlements, we have also chosen some locations that are exceptionally attractive 
in terms of tourism and are also easily accessible by hiking or cycling trails, but where there is no 
Internet coverage. Such locations include Hraničky (https://zanikla-sidla.cz/#municipalityId=23) and 
other former villages, for which a visualisation of their landmark buildings (churches or chapels) will be 
created. Other such locations are for example Svobodín (https://zanikla-sidla.cz/#municipalityId=80) 
or  Pelhřimovy (https://zanikla-sidla.cz/#municipalityId=0). For photographic documentation see Fig. 1. 
 
Within these locations, educational trails will be built with standard features (information panels) and 
interactive elements based on audio-visual presentations. Creation of the educational trail features will 
take place in three main stages: 
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1. Collection of relevant historical and contemporary sources (graphic, textual, audio-visual) – 
this primarily concerns photo documentation of buildings and original settlement structures in 
select locations (mostly involving research in regional archives and private archives of 
surviving witnesses) as well as audio records of first-hand accounts or videos of the current 
state of the landscape (shots from drone cameras or 3D cameras). 

2. Creation of graphic representations (e.g. visualization of the original buildings using graphics 
programs, placement of buildings in a digital model of the terrain, creation of augmented 
reality and audio-visual spots based on the memories of original inhabitants and the current 
state of the locations described).  

3. Finalization of all outputs for installation in the field (QR codes depicting buildings in the terrain 
(augmented reality), presentations combining building visualizations with audio recordings of 
first-hand accounts, educational panels). 

 
There will be an audio-visual application (augmented reality) that after scanning a QR code into a 
mobile device will show users reconstructed buildings in virtual reality right in the terrain at original 
sites. Other possible applications include the display of text, period photographs and audio recordings 
of surviving witnesses’ memories.  
 

Results 
The landscape on the border between northern Moravia and Silesia has changed over the course of 
the 20th century. A number of formerly cultivated fields and pastures have gradually become 
overgrow. Elsewhere, hillsides have been forested or farmland replaced with pastures and livestock. 
The well-ordered mosaic of little fields, scattered green spaces and buildings has been replaced by 
wilderness, in some places natural and stable, and in others fragile and vulnerable. In any event, it is a 
landscape with its own charm and magic, as well as history which some often prefer to forget, making 
it all the more sensitive. The landscape of the Jeseníky Mountains is a mute witness to the exodus of 
people after the end of the Second World War. Their subsequent fate is partially known and 
documented, and we also know how much the landscape changed after their departure. And how do 
the people who last lived here remember this place? 

  
 

Source: znicenekostely.cz own photo documentation 
Fig. 1: The appearance of churches in the localities of extinct settlements – Svobodín 

 
In this region is a number of places that were in the past associated with everyday life – working in the 
fields, walking to school, preaching in a church – and today these places have been abandoned by 
people. The only residents now are a wild community of plants and animals, monoculture stands of 
spruce and grazing livestock.  
To this day, faith in God and the power of nature are evident in the landscape of the deserted 
Moravian-Silesian borderland. We can find here traces abound of the everyday human presence in the 
past - compacted soil under an unused road, a cross set far from the road, an old fruit tree or stone 
walls in the middle of the woods. The land here is very rugged and those who farmed it are certainly 
worthy of admiration – agricultural work was largely dictated by the harsh climate, the fallow rocky soil 
and sloping hillsides. 
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Source: own processing; www.znicenekostely.cz 
Fig. 2: Reconstruction of the original appearance of the chapel and its position in the terrain 

 
Discussion 
In our country there are many extinct settlements as the way the land had been used changed. The 
historical legacy of these places is slowly but surely disappearing, which for society could mean a loss 
of the cultural heritage that these places can provide, whether it be the local identity or historical 
memory of the local inhabitants. It is therefore important to maintain this cultural and historical legacy 
in various ways. 
Extinct settlements along the Czech border are one of the hallmarks of the post-war transformation of 
the landscape. These places play their role in the historical memory of the nation and become places 
of remembering where various social and memorial events can take place. Detailed research in this 
area can serve both educational purposes and to optimize landscape planning according to the 
principles of the European Landscape Convention. 
According to Kreisslové (2013), one method of researching extinct settlements that takes into account 
local identity is research into the collective memory. In this regard, Vavrouchová et al., (2017) 
introduced the concept of a mental memory of the landscape, which is the image of the landscape 
preserved in the memories of the local inhabitants. In this field of research, the concept of living 
landscape memories is becoming increasingly popular. This differs from landscape memory concept in 
that the past and physical appearance of places are connected with the life stories of inhabitants 
(Vavrouchová et al., 2018).  
This method is also associated with the oral history method, which presents the life stories of surviving 
witnesses and places them in the context of the historical events of the given period. The result, as 
stated by Hlaváček (2012), is an oral-historical source that bears witness in a very specific, oral way. 
The aim of these sources is above all to gain information about the perception of events by particular 
people, authentic testimony, not to provide an exact objective reconstruction of historical events. 
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German historian Alexander von Plato states that the power of oral history lies in its ability to “put the 
subjective experience back into historiography“.  
Another way that information collected about extinct settlements might be used is to create a modern 
chronicle of the village. This is a methodologically uniform document containing data, text, images and 
audio recordings revealing the mental image of the historic and contemporary landscape structure and 
the values of the landscape, which we understand to be the qualitative attributes of the landscape that 
condition its use (these could be either limiting or developmental factors). A modern chronicle of a 
village thus presents information about both the historical and contemporary state of the given 
settlement and surrounding landscape, it enables comparisons and lets us get to know the place from 
the perspective of surviving witnesses.  
In some cases, we see the return of the genius loci, that unique, inimitable atmosphere of a place 
which has disappeared due to events and circumstances.  
 
Conclusion 
The cultural landscape is a medium that is constantly evolving. It is like a living organism that is 
constantly evolving and changing. The landscape through which our ancestors walked was probably 
quite different than what we see today. In some places it has changed only slightly, in others it has 
been completely transformed. The mental memory of the landscape - that is, what we carry in our 
thoughts and memories in relation to the landscape and its form - shapes our identity and relationship 
to the land. Preserving the fading memories of the shape of the landscapes we personally know is 
important to each of us. The landscape is not a political issue, and yet it reflects political decisions and 
the state of the society as a whole. The landscape is also not a judge, it does not evaluate history and 
does not look for culprits… 
A previously lively landscape has become an abandoned and poorly accessible periphery. All that’s 
left are memories, torn and often very painful. These memories are part of the landscape here, the 
local soil, the old trees and abandoned orchards. And even though the people bearing these 
memories may live elsewhere – either nearby or very far away and yet with this landscape still living in 
their hearts, their age no longer permits them to climb the surrounding hills. Human memories cannot 
be seen in the landscape, so we must ask for them and listen.  It is high time… Memories of 
landscapes depart with those who knew the places in their daily lives. And we can become inspired by 
them. 
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Souhrn 
Osady zaniklé na území Moravy a Slezska v průběhu 20. století se nacházejí hlavně v příhraničních 
oblastech nebo na vnitřních periferiích. Mnoho z těchto míst je spojeno s hodnotnou krajinou a také se 
zde nachází turistická nebo cyklistická stezka. Abychom si připomněli tato zapomenutá místa a jejich 
historii, je vybráno několik stránek. Pro tyto lokality je vytvořeno zábavné a vzdělávací médium na 
základě historických map a starých fotografií městské struktury a původních zbořených budov. 
Formou tohoto výstupu je audiovizuální aplikace (rozšířená realita), která po stažení QR kódu do 
mobilního zařízení uživatele zobrazí zrekonstruovanou budovu ve virtuální realitě přímo v terénu na 
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původních pozemcích. Mezi další možnosti aplikace patří zobrazení textu, dobových fotografií a 
zvukový záznam pamětí svědků. Mezi vybrané lokality patří například zaniklá obec Štolnava 
(Prameny) u Velkých Losin (okres Šumperk), Hraničky (okres Jeseník) - vysídleno bylo původní 
německé obyvatelstvo, nebo Muzlov (okres Svitavy), který kvůli založení zanikl ochranného pásma 
pitné vody. 
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Abstract  
The current subsidy policy supports the trend of construction, reconstruction and renewal of areas of 
water in urban and extra villain areas. Areas of water - reservoirs, ponds and wetlands attract not only 
animals, but especially recently tourists. The last year has shown that areas of water in the 
countryside and the urban areas of municipalities are not ready for the current onslaught 
of holidaymakers. People often occupy the surroundings of areas of water, regardless of the possible 
effects of breaking the natural ties of the close fauna and flora. The general public is not aware that 
water in the landscape, standing and flowing areas of water, is a "Significant landscape Elements" 
(SLE), so it is subject to the basic form of protection under the Nature and Landscape Protection Act 
No. 114/1992 Sb. People do not realize that not all water areas are primarily intended for recreation, 
swimming or other forms of recreational use. 
 
Key words: Pond, water quality, biodiversity, important landscape element 
 
Introduction  
People today search for areas of water more often. At a time when they have no other options for 
spending free time than outdoors, they very often choose areas of water. Of course, this activity 
intensifies in case of favourable weather. Water areas are Significant Landscape Elements and are 
therefore protected by law. Areas are designated for bathing and are registered and monitored by the 
Ministry of Health and the Ministry of the Environment, in cooperation with the Ministry of Agriculture. 
People often do not perceive the difference between water areas and assume that they are all 
intended for recreation. In this article, we would like to point out that not all water areas are suitable 
and intended for recreation and swimming, while areas designated for these purposes are also 
underlying the legislation, control and evaluation. 
 
Materials and methods  
In the Czech Republic, localities of water bodies are Significant Landscape Elements according to the 
valid Act on Nature and Landscape Protection No. 114/1992 Sb., "Ecologically, geomorphologically or 
aesthetically valuable part of the landscape forming its typical appearance or contributing 
to maintaining its stability." SLE are defined by law (forests, peat bogs, watercourses, ponds, lakes 
and floodplains) or as registered (they can become other parts of the landscape, especially wetlands, 
steppe grasslands, draws, borders, permanent grassland, valuable vegetation areas in a settlement, 
historic gardens or parks (historic gardens and parks can also be an immovable monument under Act 
No. 20/1987 Sb., on state monument care It is possible to register other parts of the landscape as 
SLE. The Act also states in § 4, paragraph 2, that SLE “are protected from damage and destruction 
They are used only in such a way that their restoration is not disrupted and their stabilizing function is 
not endangered or weakened. Interventions that could lead to damage or destruction of SLE or 
endanger or weaken its ecological-stabilizing function, the person who intends such interventions must 
obtain a binding opinion of the nature protection authority. In practice, these may be less serious 
interventions, and those who want to intervene are obliged to ask for a binding opinion whenever there 
is only the possibility of such influence. 
Other legislation that defines bathing waters and water areas and also defines the obligations of 
operators is Act No. 258/2000 Sb., On the protection of public health, as amended (especially Act No. 
151/2011 Sb.). This Act (in terms of bathing water, fundamentally amended in 2011) regulates the 
rights and obligations of natural and legal persons in the field of protection and promotion of public 
health and the system of public health protection bodies, their competence and authority. Specifies 
hygiene requirements for bathing in the wild, artificial swimming pools, saunas and responsibilities of 
their operators.  The requirements are specified in the implementing decree No. 238/2011 Sb.  
Pursuant to Act No. 258/2000 Sb., § 6 section 1 “a natural swimming pool is a building permitted for 
the purpose of bathing or a bathing tank in which bathing water is changed by a controlled inflow and 
outflow of drinking water or a permanent inflow and outflow of chemically untreated groundwater 
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or surface water; or a building authorized for the purpose of bathing equipped with a system of natural 
treatment of bathing water, or surface water in which the operator offers a bathing service'. In § 6a (1) 
The operator of a natural or artificial swimming pool or sauna is obliged to ensure that bathers are not 
exposed to health risks arising from water pollution for bathing, showering or cooling. Operator means 
a person who provides sauna or bathing in a natural or artificial swimming pool. To fulfill the obligation 
under the first sentence, the operator of a natural swimming pool is obliged to monitor the quality of 
bathing or showering water by ensuring laboratory control of pollution indicators according to 
paragraph 3 (a) and (c), performing visual inspection of bathing water pollution by macroscopic algae 
or waste and assessing bathing water pollution from aspects of possible effects on bathers' health; a 
similar obligation has a regional hygienic station in the case of surface bathing waters listed in 
accordance with § 6g para. 1 a), if the operator or person referred to in § 6d does not have this 
obligation. The Ministry of Health publishes a list of natural swimming pools through the Regional 
Hygiene Stations, this list is updated and commented on every year. 
Currently, for 2021, the Ministry of Health has prepared a draft list of bathing waters in the sense of § 
6g paragraph 1 of Act No. 258/2000 Sb., On the protection of public health and on the amendment of 
some related acts, as amended, which included of the Surface Water Act, in which the operator offers 
a bathing service and other surface waters for bathing (without the operator), where a large number of 
persons can be expected to bathe (first part of the list) and other natural swimming pools operated on 
surface waters of local importance (second part of the list). In these waters, the operator will, in the 
case of other surface waters for bathing by the regional hygienic station, monitor the water quality 
according to the monitoring calendar issued by the relevant regional hygienic station pursuant to § 82a 
of the cited Act. 
The list of natural swimming pools on surface waters and other surface waters for swimming, where a 
large number of people can be expected, contains for the year 2021 there are 161 localities in total, of 
which 15 in the South Moravian Region. The second part of the list sets out “natural swimming pools 
of local importance (water quality is monitored only if the swimming pool is operated), there are a total 
of 30 localities (one in the South Moravian Region). 
Act No. 258/2000 Sb., On the protection of public health, as amended (especially Act No. 151/2011 
Sb.) also further specifies the duties and powers of regional hygienic stations, for example in § 82a.  
(2) For the purposes of bathing water quality management: 
a) the monitoring point of other surface bathing waters is the place where the majority of bathers is 
expected, or the place where, according to the profile of these waters compiled according to the Water 
Act 8a), the greatest risk of water pollution is expected, 
(3) The regional hygiene station may according to paragraph 1. (c) issue a permanent ban on the use 
of bathing water or a permanent bathing warning only if, for 5 consecutive years, the water has been 
classified as unsatisfactory or before the end of the five-year period there is reason to believe that 
achieving water classification as acceptable is not feasible or would be unreasonably expensive, 
Decree No. 238/2011 Sb. on the determination of hygienic requirements for swimming pools, saunas 
and hygienic limits of sand in sandpits of outdoor playgrounds, as amended by Decree No. 97/2014 
Sb. The Decree regulates the rules for monitoring and assessment of water quality in natural baths 
and the criteria for their classification and the scope of informing the public about the quality of surface 
water for bathing, requirements for classification, equipment and operation of natural baths, hygienic 
limits of water quality indicators in artificial baths and saunas, microclimatic conditions, hygienic 
requirements for the division, equipment and operation of artificial baths and saunas and requirements 
for the quality and yield of water sources for artificial baths and saunas, hygienic requirements for 
water treatment, replacement and recirculation in swimming pools of artificial baths and saunas, 
hygienic limits of microbiological, parasitological and chemical pollution of sand in sandpits on outdoor 
playgrounds. 
Act No. 254/2001 Sb., On Waters and on Amendments to Certain Acts (Water Act) as amended by 
Act No. 151/2011 Sb. The purpose of this legal norm is to protect surface and groundwater, to 
establish conditions for the efficient use of water resources and for maintaining and improving the 
quality of surface and groundwater, to create conditions for reducing the adverse effects of floods and 
droughts and to ensure the safety of water works. The Act defines the bathing water profile (the 
content and method of compiling the profile, the conditions for its review and updating are specified in 
Decree No. 155/2011 Sb. On surface water profiles used for bathing) and stipulates the obligation to 
take measures in case of unsatisfactory bathing water quality. This decree specifies the content and 
method of compiling the profile of surface waters used for bathing, the conditions for its review and 
updating, and the scope and method of submitting data to river basin managers.  
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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. This Directive contains 
provisions for:  
(a) monitoring and classification of bathing water quality; 
(b) bathing water quality management 
(c) informing the public about the quality of bathing water. 
This directive is transported into the Czech legal order by means of Acts No. 258/2000 Sb. (as 
amended by Act No. 151/2011 Sb.) and No. 254/2001 Sb. (as amended by Act No. 151/2011 Coll.) 
and implementing decrees No. 238/2011 Sb. and No. 155/2011 Sb. Directive 2006/7/EC of the 
European Parliament and of the Council concerning the management of bathing water quality and 
repealing Directive 76/160/EEC introduces the obligation to treat profiles for surface water used for 
bathing. This obligation is newly regulated by Section 34 of Act No. 254/2001 Sb., On Waters and on 
the Amendment of Certain Acts (Water Act), as amended, and the subsequent Decree No. 155/2011 
Sb., On surface water profiles used for bathing. 147 profiles have been processed for surface waters 
used for bathing, broken down by territorial jurisdiction of individual river basin managers. 
     
Results 
Selected example of water areas - Pond Suchý 
The pond is located near the village of the same name, about 5 km east of Boskovice in the forests of 
the Drahanská Highlands. Tourists favourite recreational place with valuable bathing water. The 
beaches are grassy green and there is also possibility of enjoying water sports, refreshments, boat 
rental. The water area, about 6 hectares, is widely used by both one-day visitors from the surrounding 
area and vacationers who come to the adjacent recreational facilities for a long time.  
The water reservoir is on the edge of its capacity in terms of recreational use. As can be seen from 
Fig.1, in the last few years there has been a very dynamic development of construction in the village 
and the expansion of holiday cottages in the vicinity of the water area.   
The reservoir is registered as a "bathing water profile - Suchý rybník", according to Decree No. 
155/2011 Sb. The data for the registered profile shows that a possible source of pollution is grazing at 
the area of the agricultural cooperative in the catchment area of the right-hand tributary, another 
source of pollution is recreation, depending on its intensity (Fig.2). The mentioned agricultural 
cooperative is located on the border of the river basin and could also become a source of pollution and 
thus endanger the recreational potential of the reservoir. A fuel filling station is operated in the area 
and thus the risk of pollution and its possible consequences is very significant. A big advantage is a 
small reservoir above the Suchý pond, which serves for pre-treatment of the water flowing into the 
Suchý pond.   
 

 
 

Fig. 1: Pond Suchý years 2003 and 2019 (source:www.mapy.cz, edited by the authors) 
The reservoir has been registered in the list of "natural swimming pools on surface waters", issued by 

the Ministry of Health in accordance with Act 258/2000 Sb., for a long time. 
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Fig. 2: Map of the Suchý pond catchment area, annex to the record of the bathing profile (source: 

www.eagri.cz) 
 
Discussion  
The use of water areas for recreation is becoming increasingly popular and has intensified in the last 
year due to limited leisure opportunities caused by government measures. People started to spend 
more time in nature and in the summer months they search more than ever for natural water areas for 
swimming, as artificial swimming pools were closed or their capacity was considerably limited. 
Unfortunately, there are more frequent cases where people/tourists do not comply with the established 
measures of protected areas, which are based on the valid legislation on nature and landscape 
protection. More often they overcome these bans, sometimes just to get an "attractive" picture on 
social networks. Through their unruly behaviour, they contribute to the destruction of fragile 
ecosystems. However, their ignorance in this area does not excuse them in any way. As described by 
Eva Zelenková, the hydrobiologist of the Šumava National Park Administration: “The pollution 
associated with bathing negatively affects the natural environment of the animals and plants that live 
here. Thus, for example Isöetes lacustris, which have the only locality in our country in Černý and 
Plešné Lakes, are also at risk”. 
Even some water areas, which are intended for recreational use, have reached the limit of capacity in 
recent years. Their function as an important landscape element is considerably limited, the biodiversity 
of the locality and ecological functions are completely suppressed. These water "recreational" areas 
are often endangered by the recreation, which is a source of pollution of the reservoir and its 
surroundings. The presence and mobility of people disrupt the ecological and biological functions of 
reservoirs. 
According to the legislation, the quality of the water in the reservoir is monitored in selected reservoirs 
intended and registered for bathing during the bathing season. The bathing season is determined 
individually for each area of water. 
 
Conclusion  
Ponds are an important landscape element and are subject to protection according to the Nature and 
Landscape Protection Act No. 114/1992 Sb. Due to the number of tourists and holidaymakers, the 
ecological functions of these areas of water have been threatened in recent years (especially in 2019-
2020). People often do not even respect clearly defined protection zones, but in particular they do not 
realize that every areas of water is subject to protection. 
Some areas of water are designated for swimming and recreation, according to Decree No. 97/2014 
Sb., Water quality is monitored by the Regional Hygiene Stations. Even in these reservoirs, a 
significant deterioration in water quality can often be observed during the season, partly due to 
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massive recreation in the vicinity of the water area. This also results in a deterioration of the ecological 
functions of the reservoir and a disturbance of biodiversity. 
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Souhrn  
Rybníky jsou „významnými krajinnými prvky“ a podléhají ochraně dle zákona o ochraně přírody a 
krajiny č. 114/1992 Sb. Zvyšující se počet rekreantů vede k ohrožování ekologických funkcí těchto 
vodních ploch. Lidé často nerespektují ani jasně stanovená a vymezená pásma ochrany, ale zvláště si 
neuvědomují, že každá vodní plocha podléhá ochraně. 
Některé vodní plochy jsou vymezené pro koupání a rekreaci, zde pak dle vyhlášky č. 97/2014 Sb., 
probíhá monitoring kvality vody Krajskými hygienickými stanicemi. U těchto nádrží lze často pozorovat 
výrazné zhoršování kvality vody v průběhu sezony a to mimo jiné právě vlivem masivní rekreace v 
okolí vodní plochy. To má za následek zhoršení ekologických funkcí nádrže a narušení biodiverzity. 
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