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Abstract 

Krnáčová Z., Barančok P., Pavličková K., Platková-Demčáková A.: Comparison of methodological approaches for the evaluation of ecosystem ser-
vices for options to develop sustainable tourism forms (ecotourism) (Example: Bratislava IV). Ekológia (Bratislava), Vol. 40, No. 2, p. 189–200, 2021.

Ecosystem services are the benefits provided to human society by natural ecosystems, which are generally understood as the ecosystem processes that 
sustain human life. In particular, an ecosystem’s cultural services include intangible benefits derived from aesthetic and other experiences, recreation, 
cognition and spiritual enrichment, and the ability to discern values. The study focuses on the comparison of two methodological approaches to the 
evaluation of landscape and the benefits of ecosystems for the development of ecological forms of tourism, using Bratislava IV as an example. The 
basis for database information is the processing of secondary landscape structure. The first methodological approach is based on a detailed mapping 
of land cover classes (Land Cover) in accordance with the legend of the Technical Guide CORINE Land Cover – supplement at the fourth and fifth 
levels of mapping in 2014‒2018 and determining the degree of landscape-ecological significance. The second approach is based on creating a set of 
relevant indicators and their evaluation using the scaling and weighting method. We reached the conclusion that the first methodological approach 
is more suitable for smaller territories at the cadastral level, while the second is better suited for regional-level territories. 

Key words: ecological forms of tourism, ecosystem benefits and services, landscape-ecological significance, landscape structure, indicators of land-
scape-ecological significance, suggestion for tourism development.

Introduction

Cultural ecosystem services mainly include immaterial experienc-
es gained from aesthetic and other experiences, recreation, cogni-
tion and spiritual enrichment, and the ability to distinguish values.

There are currently three international classifications of eco-
system services: the Millennium Ecosystem Assessment (MEA), 
the Economics of Ecosystem and Biodiversity (TEEB), and the 
Common International Classification of Ecosystem Services 
(CICES) (Table 1). Each classification has advantages and dis-
advantages in relation to a particular context (Maes et al., 2013).
1. Based on TEEB, research (2010) suggests that cultural ben-

efits and ecosystem services include the following:
2. Cultural diversity as a  result of ecosystem diversity (envi-

ronmental diversity, biological diversity, and landscape di-
versity).

3. Knowledge developed by different cultures based on the in-
fluence of ecosystems thereon.

4. Aesthetical values (perceptions of the beauty of ecosystems 
and components).

5. Recreation, ecotourism, and geotourism (ecosystems as 
places for free time, regeneration, and recuperation).

6. Cultural heritage values created by the influence of ecosys-
tems and components.

The cultural diversity of landscape (preserving a nation’s 
traditional tangible or intangible cultural forms that result 
from long-term development) significantly contributes to main-
taining the Earth’s wide range of living conditions and life forms.

A landscape’s potential reflects its ability to offer certain op-
portunities and assumptions to different uses, and this with the 
aim of satisfying the needs of human society. From the anthro-
pocentric perspective, there are ecosystems services which rep-
resent benefits for society and nature, i.e., water, food, forests, 
soil formation, purification of water and air, flood and drought 
protection, and crop pollination (DEFRA, 2007).

Numerous authors (such as Sláviková, 1975; Christ et al., 
2003; Oťaheľ, Poláčik, 1987; Krnáčová et al., 2005; Mariot, 1983; 
Krogmann, 2005, 2006; Healy, 1994) cite landscape potential. As 
an example, we will mention the research by Oťaheľ and Poláčik 
(1987) and McCool and Lime (2001). Their assessment is based 
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on the attractiveness of basic forms of land utilization, the de-
cisive role in which is played by the primary, natural supply of 
land represented by grass cover, recreational areas, conservation 
areas, and forest cover. The secondary supply of land, which is 
created by humankind, and the criterion of material-technical 
facility and the attraction of cultural-historical buildings, is also 
taken into consideration. 

Cultural ecosystem services provide services and benefits for 
tourism development through landscape, biological diversity, 
and preserved values of cultural heritage.

From this point of view, the following are attractive for tour-
ism: undivided and extensive forests, submontane and mountain 
plants, wetlands, protected flowers, trees, and rare mammals 
and birds. Of equal importance are also the morphometric pa-
rameters of reliefs – a landscape’s abiotic conditions. When con-
sidering what land can offer tourism, a significant role is played 
by natural conditions, preserved cultural-historical buildings, 
cultural establishments, and cultural/sports events. When deter-
mining the particular role played by its basic functions, it’s also 
necessary to have comprehensive knowledge of the natural and 
cultural-historical environment of a recreational area. Such en-
vironment brings tourists closer to an area’s history, architecture, 
technical sights, and culture. 

This paper aims to compare two methodological approaches 
that allow the quantification of ecosystem services for the de-
velopment of cultural activities; in particular, ecosystem services 
that support the development of ecological forms of tourism.

In this article, we have focused on verifying predetermined 
hypotheses:
•	 Whether selected indicators of both methods can be con-

sidered as complementary,
•	 Or whether the selected indicators of both methods in fact 

overlap and thus multiply the value of the land cover ele-
ments and thus national potential in terms of tourism de-
mand,

•	 Or whether the selected indicators of these methods can be 
considered as separate criteria for different levels of land 
cover mapping and determining the potential of selected 
tourism types.

Methods

The basic database for both methods is current land cover – sec-
ondary landscape structure. Mapping of the status and char-
acteristic elements of current land cover are processed on the 
third, fourth, and fifth levels based on the CORINE Land Cover 
Technical Guide – Addendum 2000 legend (Bossard et al., 2000). 
Land cover classes are processed in a vector format, which are 
created by the synthesis of the thematic and relevant layers as 
discussed in the fundamentals for a geographic information sys-
tem (ZB GIS, 2012) and licensed updated databases of identi-
fied buildings based on the CORINE Land Cover legend derived 
from vector databases of orto-maps from aviation photographs 
(EUROSENSE, s.r.o., 2017). This information was supported by 
the research of habitats of European and national importance 
in 2014–2018. The database of land cover classes includes pre-
cious information about the character of habitats, the level of soil 
anthropization, socioeconomic manifestations of people in the 
landscape, and characteristics of the current tourist infrastruc-
ture. The updated database of land cover enables the selection 

of natural, seminatural, socioeconomic, and fabricated cultural-
historical resources. It also provides sufficient characterization 
for the assessment of cultural benefits and ecosystem services 
(1:5000 scale). 

The evaluation of ecosystem services was assessed using two 
methodological approaches. The most important task in the first 
methodological approach is the landscape-ecological signifi-
cance of land cover elements. Landscape-ecological significance 
(LES) represents the utility attribute of the landscape following 
from the interpretation of land cover classes. It is characterized 
by a natural attribute of ecosystems (land cover classes) to which 
various degrees of naturalness are attributed (indigenousness) – 
preservation of vegetation cover, overall biodiversity, gene pool 
importance, species rareness, and endangerment – based on the 
degree of vegetation hemeroby (Smejkal, 1999). 

A degree of landscape-ecological significance (LES) has been 
assigned to each element of secondary landscape structure, with 
a suitable ecological type of recreational activity suggested. The 
following overview includes some recreational types we have 
worked with.

Suggested types of recreation: 1 ‒ recreational tourism; 2 ‒ 
cultural tourism aimed at cultural-historical sights; 3 ‒ sports 
tourism; 4 ‒ socially oriented tourism; 5 ‒ cultural tourism aimed 
at natural attractions; 6 ‒ relaxation-sports tourism; 7 ‒ technical 
infrastructure; 8 ‒ green infrastructure; 9 ‒ civic amenities; 10 ‒ 
individual-relaxation-social; (-) ‒ not assessed. 

The most important task in the second methodological ap-
proach is the landscape-ecological importance of land cover cat-
egories, but grouped. This method is divided into three steps and 
based on the approach of Anděl et al. (2008) and Molitoris and 
Pavličková (2018).

In the first step, we set up natural potential indicators into 
categories, which are each divided into five parts with ascending 
point values from 1 to 5 (L1, W1, M1, G1, OA1, ON1 represent 1 
point, etc., the highest value is 5), and the evaluation of protected 
areas’ importance as well as cultural-historical potential reflects 
the number of those elements in the country: 
•	 Natural potential

Forest areas (L): categories F1 to F5 have been calculated 
as a percentage measurement of forest area in the current 
landscape structure (CLS) to total measurement of the CLS: 
F1 (0‒5%), F2 (6‒20%), F3 (21‒40%), F4 (41‒60%), and F5 
(> 61%).
Water areas (W): categories W1 to W5 have been calculated 
as a percentage measurement of water area in the CLS to 
total measurement of the CLS: W1 (0‒2%), W2 (3‒5%), W3 
(6‒7%), W4 (6‒7%), and W5 (≥ 8%).
Meadows and pastures (M): categories M1 to M5 have been 
calculated as a percentage measurement of meadows and 
pastures areas in the CLS to total measurement of the CLS: 
M1 (0‒2%), M2 (3‒5%), M3 (6‒7%), M4 (6‒7%), and M5 
(≥ 8%).
Other greenery (G) (e.g., vineyards, hop yards, orchards, 
and gardens): categories G1 to G5 have been calculated as 
a percentage measurement of greenery areas in the CLS to 
total measurement of the CLS: G1 (0‒2%), G2 (3‒5%), G3 
(6‒7%), G4 (6‒7%), and G5 (≥ 8%).
Other areas artificial (OA): categories OA1 to OA5 have 
been calculated as a percentage measurement of other areas 
in the CLS to total measurement of the CLS: OA1 (0‒2%), 
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OA2 (3‒5%), OA3 (6‒7%), OA4 (6‒7%), and OA5 (≥ 8%).
Other areas natural (ON): categories ON1 to ON5 have 
been calculated as a percentage measurement of other natu-
ral areas in the CLS to total measurement of the CLS: ON1 
(0‒2%), ON2 (3‒5%), ON3 (6‒7%), ON4 (6‒7%), and ON5 
(≥ 8%).

•	 Protected areas 
Protected areas (PA): categories P1 to P5 are specified by the 
number of PA units in a cadastre: PA 1 (1 protected area), 
PA 2 (2), PA 3 (3), PA 4 (4), and PA 5 (≥ 4).

•	 Culture-historical potential
Culture-historical sites (CH): categories CH1 to CH4 
are evaluated according to urban and municipal statistics 
(UMS); specified by the number of culture-historical sites: 
CH1 (0‒2 sites), CH2 (3‒5), CH3 (6‒7), CH4 (8‒9), and 
CH5 (≥10).

In the second step, we have added the weight of recreational 
categories according to landscape category, in the range of values 
from 1 to 4 (Table 2). 

Those weights are put into the formula as “WI.” To compare 
the potential with the first approach, we suggested these tour-
ism types: hiking (similar to 3 – sports tourism), cycle tourism 
(3 – sports tourism), rural tourism (similar to 1 – recreational 
tourism and 4 – socially oriented tourism), water recreation and 
fishing (similar to 3 – sports tourism and 6 – relaxation-sports 
tourism), cultural tourism aimed at natural attractions (similar 
to 2 – cultural tourism aimed at cultural-historical sights), and 
cultural tourism aimed at natural attractions) (the same as 5). In 
this approach, 7 – technical infrastructure, 8 – green infrastruc-
ture, and 9 – civic amenities were not suggested. 

In the third step, the resulting numerical values for the vari-
ous recreational activities in each category indicator (forest ar-
eas, lakes, etc.) were put into the following formula:

KI × VI,                                                         (1)

where KI is a category indicator to the appropriate point value 
of 1–4, and VI is the scale of the indicator with corresponding 
point value of 1–4.

The total sum of each category indicator’s point values rep-
resents the final point value of individual recreational activities.

The total sum of various recreational activities point values 
in all categories’ indicator represents the total point value for the 
recreational potential of the cadastre.

The higher the point value, the greater the cadastre’s poten-
tial to develop recreation.

Model area

The central area of the city part Bratislava IV’s land cover is 
formed by extensive forest ecosystems – part of the Small Car-
pathians protected landscape area. The southeast includes the 
vast urban areas of Karlova Ves and Dúbravka cadastres. The 
Devínska Nová Ves cadastre includes, apart from an industrial 
zone, agriculturally utilized soil that is, however, gradually being 
developed by Bory Mall polyfunctional complexes. The cadas-
tral area of Devín lies on the confluence of the Morava and the 
Danube, with key biotopes including Devínska Kobyla (national 
nature reserve), Devín (national nature monument), and Slovan-
ský ostrov (protected area). Devínska Kobyla’s foothills include 
vineyards, gardens, and scattered isolated buildings. This area 
can be marked as ecotone, lined with rare biotopes, that fulfils 
the role of a buffer zone. The cultural-historical center of the 
area is formed by Devín Castle (cultural monument), a Slavic 
fortification that documents a prehistoric settlement. From the 
agricultural point of view of land use utilization, vineyards and 
gardens are more preferred; hence, the area is less suitable for 
family housing (Figs 1 and 2).

In the area of interest, despite the strong anthropic pressure 
of Bratislava city, several types of endangered biotopes have been 
preserved – mainly in forest areas and Morava/Danube rivers 
floodplains. As such, the land surface has very high landscape-
ecological significance (LES).

The largest area (almost 845 ha) comprises oak-hornbeam 
forests in the protected landscape area of the Small Carpathi-
ans – part of the Devín Carpathians (Fig. 3). The protected area 
is preserved forest communities, mainly oak and oak-hornbeam 
forests on southern slopes with transition to xerothermic rock 
steppes on the northern slopes of beechwood. The willow-poplar 
alluvial forests along the Danube and partly along the Morava 
represent approximately 80 ha. Backyard gardens comprise ap-
proximately 100 ha. Watercourses, water expanses, and wetlands 
are 150 ha. Vineyards in this area are either abandoned or de-

A. Natural and cultural-
historical potential

Types and importance for each category

Hiking Cycle 
tourism 

Rural 
tourism 

Water recreation 
and fishing

Cultural 
tourism 

– natural 
attractions 

Cultural tourism 
– historical 
attractions

A1 Forest areas 4 3 3 1 3 1
A2 Water areas 1 1 2 4 3 1
A3 Meadows and pastures 2 3 4 2 4 1
A4 Other greenery 2 2 3 2 2 2
A4 Other areas (artificial) 1 2 4 1 1 3
A4 Other areas (natural) 1 1 1 1 1 2
B1 Protected areas 4 4 2 1 4 1
C1 Culture-historical sites 3 4 2 1 1 4

Table 2. Landscape potential for selected tourism types according to Anděl et al. (2008).
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Fig. 1. Model area Devín – Bratislava IV city part.

Fig. 2. Model area land cover.
Notes: 1 ‒ roads (asphalt – roads I, II, and III local roads); 2 ‒ paved areas (parking, loading ramps); 3 ‒ industrial and warehouses; 4 ‒ individ-
ual and public housing; 5 ‒ cultural monuments; 6 ‒ services and administration; 7 ‒ cemetery; 8 ‒ playgrounds; 9 ‒ gardens; 10 ‒ vineyards; 
11 ‒ abandoned orchards, abandoned vineyards; 12 ‒ garden settlements; 13 ‒ quarry; 14 ‒ stream; 15 ‒ water areas and dead river branch; 
16 ‒ water source; 17 ‒ wetland; 18 ‒ reed and flood-meadows; 19 ‒ meadows; 20 ‒ xero-thermophilous grassland vegetation; 21 ‒ ruderal 
grasses; 22 ‒ park grasses; 23 ‒ abandoned areas with ruderal vegetation; 24 ‒ rocks, rock reefs; 25 ‒ grassy overgrown; 26 ‒ forest-steppe veg-
etation; 27 ‒ waterside – vegetation natural; 28 ‒ soft alluvial forest; 29 ‒ oak-hornbeam forest; 30 ‒ xerothermic oak forest; 31 ‒ pine forest; 
32 ‒ locust forest; 33 ‒ young unspecified forest; 34 ‒ nonforest vegetation surface, variety of species.
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veloped and represent approximately 30 ha. Abandoned gardens 
and vineyards cover 45 ha, which is just a remnant of a much 
wider area that was visually dominant in the buffer zone between 
the built-up area and forest vegetation on the Small Carpathians 
southern slopes. Nonforest woody vegetation is represented by 
various species over 70‒80 ha. Ruderal grassland can be found 
on approximately 100 ha (Fig. 4).

Results

In the first methodological approach, we proceed from the as-
sessment of the hemeroby level based on Smejkal (1999), which 
we have adjusted based on field mapping and determining the 
degree of preservation, indigenousness, and originality of eco-
systems. The second methodological approach proceeds from less 
detailed mapping, but uses a wider scale of indicators of eco-
logical and environmental character (Krnáčová et al., 2018). The 
evaluation of ecosystem services was assessed by two methodo-
logical approaches. 

Determining the degree of hemeroby has direct importance 
for the protection of nature, and also applies to the assessment of 
stability and resistance of communities, degree of biodiversity, 
etc. Such is also used to determine biological stability or when 
describing the various utility functions of vegetation elements 
in the landscape. A degree of landscape-ecological significance 
(LES) has been assigned to each element of secondary landscape 
structure, and a suitable ecological type of recreational activity 
has been suggested. The following overview includes some types 
of recreation we considered.

The landscape-ecological significance range based on the 
second methodological approach of the area was determined on 
the basis of:
•	 groups of land cover classes in terms of characteristic land 

utilization,
•	 area of groups of classes of land cover,
•	 elements of natural protection,
•	 cultural-historical monuments.

In order to compare both methodological approaches, we 
had to consider linking the landscape classes based on the first 
approach with the classes based on the second approach, while 
using the following links:
•	 Forest areas (F) – including elements of CLS 17, 25, 27–33.
•	 Water areas (W) – including elements of CLS 14–16.
•	 Meadows and pastures (M) – including elements of CLS 18, 

19, 20, 21.
•	 Other greenery (G) – including elements of CLS 9–12, 22, 

34.
•	 Other artificial areas (OA) – including elements of CLS 1–8, 

13, 23.
•	 Other natural areas (ON) – including elements of CLS 24 

(Figs 3 and 5).
The final assessment based on the second methodological 

approach is shown in Table 3.  Comparison of the LES assess-
ment on the basis of both methodological approaches (Table 4, 
Figs 5 and 6).

As the final numerical assessment, we can write the area 
percentage of the individual categories of importance based on 
both methodological approaches (Table 5). As the second step, 
we compared the results of recreational types for individual 
CLS elements. From the results, we can state that 65–78% of 
the model area is of high landscape-ecological significance. 
To this can also be considered the selection of tourism types 
most nature friendly, i.e., mainly cultural tourism develop-
ment aimed at nature and cultural-historical attractions. This 
category also includes the continuous vegetation of Devín Car-
pathians (protected landscape area) and Devín Castle (national 
cultural monument). In this area, several relaxation-sports ac-
tivities were suggested, including predominantly hiking. Areas 

Fig. 3. Interior of Devín Carpathians (Photo: Zdena Krnáčová).

Table 3.  Overview of landscape structure elements. 
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A. Natural and cultural-historical 
potential

Types and their importance for each category

Hiking (10) Cycle 
tourism (10)

Rural 
tourism 
(1 + 4)

Water recreation and fishing 
(3 + 6)

Cultural tourism – 
historical attractions 

(5)

Cultural tourism – natural attractions (2)

A1 Forest areas 4 3 3 1 3 1
A2 Water areas 1 1 2 4 3 1
A3 Meadows and pastures 2 3 4 2 4 1
A4 Other greenery 2 2 3 2 2 2
A4 Other areas (artificial) 1 2 4 1 1 3
A4 Other areas (natural) 1 1 1 1 1 2
B1 Protected areas 4 4 2 1 4 1
C1 Culture-historical sites 3 4 2 1 1 4

Total 18 20 21 13 19 15

Table 3. The final point values of individual recreational activities (total sum – P).

Fig. 5. Assessment of the landscape-ecological significance of land cover classes (Devín) based on the first methodological approach.
Notes: V1 ‒ very low; V2 ‒ low; V3 ‒ medium; V4 ‒ high; V5 ‒ very high. 
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Fig. 6. Assessment of the landscape-ecological significance of land cover classes (Devín) based on the second methodological approach.
Notes: 1 ‒ very low; 2 ‒ low; 3 ‒ medium; 4 ‒ high; 5 ‒ very high.  

with third and fourth degrees of LES represent less ecologically 
important landscape segments (16–19%) that provide space for 
relaxation and sport. Both methodological approaches confirm 
this, with the exception that the first methodological approach 
offers a more detailed list of types/kinds of tourism. This is also 
reflected in the wider variability of tourism suggestions, and 
a more sensitive overall approach that considers the charac-
ter of areas from their anthropogenic point of view, while the 
proportion of classes is based on their origin of significance as 
per nature preservation. Other areas are built-up. Some areas 
which have not been assessed are mostly productive vineyards 
(Table 6).

From the point of view of the landscape-ecological signifi-
cance of individual types of land cover based on the first meth-
odological approach, the most promising tourism types appear 
to be developing cultural tourism aimed at natural and cultural-

historical attractions and relaxation-sports tourism. The former 
has ideal and very attractive conditions in the protected areas 
with continuous extensive forest areas, submontane and moun-
tain vegetation, wetlands, forest-steppe vegetation, protected 
species of plants, protected woody plants, and areas of rare 
species of mammals and birds. For relaxation-sports activities, 
Devín offers spectacular natural scenery, attractive cycle paths, 
hiking trails, and proximity to the Small Carpathians (protected 
landscape area). Considered one of the most beautiful areas in 
Bratislava, Devín, Devín Castle and its immediate surroundings 
are popular for short walks. The area also has Danube river-
side walks beneath castle rock and along the Morava River, and 
around the historical lanes of Devín (city part of Bratislava). Re-
freshments and restaurants are situated by the castle’s car park, 
and the Danube riverbank welcomes numerous tourists by boat 
and bike.

Ekológia (Bratislava) 2021: 40(2): 189–200



197

CLS Legend Area (ha) V (1) V (2)
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Roads (asphalt – roads I, II, and III local roads)
Paved areas (parking, loading ramps)
Industrial and warehouses 
Individual and public housing
Cultural monuments 
Objects of services and administration
Cemetery
Playgrounds 
Gardens  
Vineyards
Abandoned orchards, abandoned vineyards
Gardening settlements
Quarry
Stream  
Water areas and dead river branch  
Water source  
Wetland 
Reed and flood-meadows
Meadows
Xero-thermophilous grassland vegetation
Ruderal grasses
Park grasses
Abandoned areas with ruderal vegetation
Rocks, rocks reefs 
Grassy overgrown
Forest-steppe vegetation
Waterside – vegetation natural 
Soft alluvial forest
Oak-hornbeam forest  
Xerothermic oak forest
Pine forest
Locust forest 
Young unspecified forest
Nonforest vegetation surface, variety of species                                                                                                                                         

18.66
1.75
1.07

16.73
0.95
1.73
0.53
0.6

92.11
17.41
38.72
1.94

25.39
61.98
8.28
0.22
0.28
2.8

10.6
13.21
86.66
2.01

22.41
2.04

25.03
6.29
6.6

52.21
817.85

5.68
8.5
0.5

15.17
26.58

1
1
1
2
4
1
2
2
2
3
3
3
3
4
5
2
5
5
4
5
3
3
2
5
4
5
4
5
5
5
5
3
2
3

3
3
3
3
3
3
3
3
5
5
5
5
3
2
2
2
5
4
4
4
4
5
3
1
5
4
5
5
5
5
5
5
5
4

Notes: V1 ‒ landscape-ecological significance according to the first methodology; V2 ‒ landscape-ecological significance according to the 
second methodology; 1 ‒ very low; 2 ‒ low; 3 ‒ medium; 4 ‒ high; 5 ‒ very high.

Table 4. Comparison of the LES assessment on the basis of both methodological approaches.

Value of land supply First methodological approach (area %) Second methodological approach (area %)
1 4% 1%
2 12% 5%
3 9% 6%
4 10% 10%
5 65% 78%

Table  5. Comparison of the percentual representation of the landscape value based on both methodological approaches.

From the aforementioned it follows that based on the second 
approach, the area has the highest potential for cycling tourism, 
hiking, rural tourism, and cultural tourism–natural attractions. 
Hence, cultural-historical tourism is less important.

In our study, we offer a solution for quantifying landscape 
supply with demand in terms of ecosystem service usage for rec-
reational purposes. 

Since the first publication of the ecosystem services matrix, 
which combines land cover types with ecosystem service supply 
capacities (Burkhard et al., 2009), the method has been success-
fully used to quantify and map ecosystem services in several case 
studies (e.g., Kandziora et al., 2013; Kaiser et al., 2013; Müller et 
al., subm.). It has also inspired the development of other map-
ping studies of ecosystem services (e.g., Clerici et al., 2014; Baral 
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et al. 2013; Maes et al., 2011). An improved version was pub-
lished in 2012, including ecosystem service requirements and 
budget estimates for ecosystem services using the same method 
(Burkhard et al., 2012). This method has also been used in vari-
ous case studies (e.g., Kroll et al., 2012; Getzner, Jungmeier, 2009; 
Getzner, 2009, 2010; Nedkov, Burkhard, 2012; Burkhard et al., 
2012, 2014; Mederly et al., 2020) and has been improving further.

In our study, we used an ES matrix which models a land-
scape’s capacity to provide culture ecosystem services based on 
land use data or land cover data, and starts with expert estimates. 
The model consists of relatively simple matrices with ecosystem 
services in columns and elements of landscape cover, i.e., geo-
graphical units in rows.

The matrix of landscape supply evaluation in the first meth-
odological approach assesses to a certain extent the biophysical 
value of land cover elements, their origin, the degree of anthro-
pogenic pressure, and preservation. Thorough field research is 
important. In proposals for tourism types (social demand), they 
allow preservation to be sensitively taken into account, as well as 
sustainable use via appropriately selected tourism types. 

The second methodological procedure for the evaluation of 
natural and cultural-historical conditions also uses the existing 
input database of land cover mapping, but in much less detail. It 
uses basic groups of landscape elements supplemented by land-
scape protection and cultural and historical monuments pro-
tection, where the selected indicators are used to evaluate the 
landscape’s recreational potential. For this reason, available data 
from the Strategic Documents of Cities and Regions can be used 
for evaluation, as well as for the spatial plans of cities and mu-
nicipalities. It is clearly suitable for larger territorial units at the 
regional level in the design of tourism types. 

This procedure can also be supplemented by data on envi-
ronmental infrastructure, which is a suitable indicator for eco-
system services supply (e.g., water-supply, sewerage, wastewater 
treatment, and waste management). 

Discussion

Places for tourism in a city means the area which provides daily 
recreation for residents and tourists. Such essentially comprises 
forest, meadows, waterways, sports fields, playgrounds, etc. – 
places outside a city, yet which have attained an essential city-
rural character. Therefore, parks and forest parks, natural locali-
ties, riversides, lakesides and dams, suburban forests, etc. could 
be used. 

We agree with the idea of Allen (2003), Masuda and Garvin 
(2008), Lopez-Goyburu and Garcia-Montero (2018) that spac-
es between urban and rural systems in a city should be evalu-
ated as one system. This approach is also evidenced by our area, 
where these two systems overlap. As urbanization has become 
one of the key issues defining the human relationship with the 
ecosystem, so accordingly assessing the urban-rural system as 
a whole could help create cultural ecosystem services in cities 
(Belčáková, 2012).

Most currently available spatial ecosystem service studies fo-
cus on ecosystem service supply (see Russi et al., 2013; Sandler, 
2012;  Martínez-Harms, Balvanera,  2012;  Mederly et al., 2020; 
for reviews), whereas the demand side has not been sufficiently 
considered. The integration of societal needs for goods and ser-
vices enhances currently applied function-oriented landscape 
planning approaches, as well as environmental management 
strategies. 

From the overall assessment and comparison of the two 
methodological approaches that propose ecological forms of 
tourism, we can state that both methodological approaches are 
based on different scales of mapping landscape elements and us-
ing different evaluation methods.

The first methodological approach takes more into consid-
eration the degree of anthropic pressure on land cover, the origin 
of species, or the occurrence of protected and rare vegetation 
and animal species. It also offers a wider range of tourism types 
that respect the degree of hemeroby on ecosystems, and it sug-
gests ways to use the specific ecological forms of tourism in a 
more sensitive way. As such, it can be applied for local or region-
al options for tourism development. In this approach, we pro-
ceed from the detailed mapping of land cover elements accord-
ing to CORINE Land Cover (Bossard et al., 2000) on the third, 
fourth, and fifth levels. In the second methodological approach, 
the indicators of landscape-ecological significance are the values 
of natural potential, environmental structure, and tourism infra-
structure. While it uses more indicators to assess ecosystem ser-
vices, it also uses a relatively narrow spectrum of tourism forms 
and types to suggest tourism development. The assessment is 
based on less detailed mapping of land cover elements according 
to CORINE Land Cover (Bossard et al., 2000) at the first level, 
and as such, it is more applicable (after inserting the scope of 
spectrum tourism types) for regional and supra-regional condi-
tions of an area. This study sets out to address three hypotheses:

1. Whether the selected indicators can be considered com-
plementary, and whether the degree of subjectivity can be de-
termined.

2. Or the selected indicators overlap and multiply the value 
of the elements of the terrain area, thus overestimating some 
segments of the landscape. From the map representations them-
selves, it follows that in the second methodological procedure, 

Types of tourism Area (ha)
1 10.6
2 8.33
3 0.6
4 42.27
5 86.66
6 1003.35
7 21.7
8 2.01
9 2.26

10 150.18
(-) 64.53

Table  6. Overview of landscape area with individual types of tourism.

Notes: 1 ‒ recreational tourism; 2 ‒ cultural tourism aimed at cultur-
al-historical sights; 3 ‒ sports tourism; 4 ‒ socially oriented tourism; 5 
‒ cultural tourism aimed at natural attractions; 6 ‒ relaxation-sports 
tourism; 7 ‒ technical infrastructure; 8 ‒ green infrastructure; 9 ‒ 
civic amenities; 10 ‒ individual-relaxation-social; (-) ‒ not assessed. 
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a significantly larger area of the territory belongs to the first 
degree of significance, such as forests, meadows, and protected 
areas. The design of suitable tourism types thus partially took 
into account the nature, originality, and rarity of elements in the 
localities of protected areas, which results from the character in 
the second methodological procedure when using the weighting 
of selected criteria. In the first methodological approach to map-
ping at the third and fourth hierarchical levels and re-evaluating 
LES, we obtained a much more differentiated map representa-
tion, which allows for a more sensitive and accurate design of 
tourism types.

3. Or the selected indicators in these methods can be consid-
ered as individual criteria.

We have come to the conclusion that the indicators used can-
not be combined or considered as complementary. These are two 
separate methodologies, where we have mentioned the advan-
tages and disadvantages of usage. We also found that the criteria 
used, especially in the second evaluation system, are marked by 
the authors’ subjectivity.    

Conclusion

In the study, we focused on researching methods for evaluating 
the cultural services of ecosystems in terms of developing sus-
tainable forms of tourism. The model area was had high biodi-
versity. We compared two methodological approaches, which 
were based on different measures of mapping and interpretation 
of attributes of elements of the current landscape structure with 
regard to tourism use. We concluded that both methodological 
procedures are suitable for the evaluation of cultural ecosystem 
services with regard to the development of tourism. Yet, the first 
methodological procedure based on a detailed mapping of land-
scape cover is more suitable for smaller areas at the local level, 
while the second methodological procedure is more suitable at 
the regional or national level.
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