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Abstract 

Service-providing ecosystems are denoted as natural capital. On the basis of this, it could be 

perceived the linkage between economy and ecological dimensions. Concept of agroecosystem service 

combines environmental and socio-economic approach to the analysis and evaluation of natural 

capital. Multi-criteria approach to spatial quantification of ecosystem services related to socio-

economic indicators which are districts as statistics territorial units, allows explicitly assess potential 

of ecosystems of agricultural land to provide agroecosystem services and adapt the land management 

under the local conditions. Applying the mapping of agroecosystem services potential appropriately 

can help to show the possibilities of regional sustainable land use management as well as trade-offs 

between diferent ecosystem services. For analysis and evaluation of potential of agroecosystem 

services in Slovakia, we have created a mapping unit combining four input layers: slope topography, 

climate units, soil texture and usage of land. Agroecosystems of arable land are predominantly of very 

low (50.7 %) to low potential (15.7%) of natural conditions for recreation. In Slovakia 53.82% of the 

area of used permanent grasslands has high and very high potential of natural conditions for outdoor 

recreation. Potential of natural conditions for recreation is higher only in some districts with a higher 

proportion of area of  grassland agroecosystems and protected areas NATURA 2000. Prešov region 

has a higher potential of natural conditions for recreation comparing with the districts of western and 

southern Slovakia. 
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1. INTRODUCTION 

Service-providing ecosystems are denoted as natural capital (Costanza and Daly, 1992). On the basis 

of this, it could be perceived the linkage between economy and ecological dimensions. To achieve this 

in sustainable way, natural capital has to be related to other forms of capital, such as production 

capital, human capital and social or cultural capital. The concept of ecosystem services represents 

a bridge between ecological and economical approaches and helps to create a transdisciplinary 

ecological economy. Ecosystem services (the provisioning, regulating and cultural one) are basically 

determined by the interaction between ecological and social systems, because only those ecosystem 

processes contributing to the satisfaction of human needs are defined as ecosystem services (Birghofer 

et al., 2015). The concept of ecosystem services brings a new comprehensive view on the issue of 

effective use of natural goods not only from the point of view of production but mainly from the point 

of view of services provided by ecosystems (Makovníková et al., 2017, Kanianska et al., 2016). 

Traditionally, agroecosystems have been considered primarily as sources of provisioning services, but 

more recently their contributions to other types of ecosystem services have been recognized (MEA, 

2005, Burghard et al., 2014), such as regulating and cultural services. Because the provision of 

ecosystem services depends on biophysical conditions, land use and climatic changes (Burghard et al., 

2012), the supply and demand of services may differ geographically. Research on mapping ecosystem 
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services has grown substantially in the past decade (Maes et al., 2011). Information based on mapping 

and modeling exercises has been used to analyse the spetial distribution of multiple ecosystem services 

at local, regional (Chan et al, 2012) and global (Naidoo et al., 2008) or spatial scale (Maes et al., 

2011). As defined by Dominati (2010), cultural ecosystem services are one of the three main service 

categories. Cultural ecosystem services are defined as “non-material benefits people obtain from 

ecosystems (MAE, 2005). From the group of cultural services is the most commonly mapped 

recreation service, because it is relatively simple to quantify. Recreation and tourism is one of the six 

categories of cultural ecosystem services recognized by the Millenium Ecosystem Assessment. 

However, cultural services cannot be treated independently and depend on supply and regulating 

services as well as on supporting processes. The methods mapping recreation and tourism ecosystem 

services involve very location- specific proxies for recreation and tourism (Naidoo et al., 2011) for 

example number of cyclists (Willemen et al., 2008), landscape naturalness and attractiveness (Maes et 

al., 2011), number of walkers. 

The work presented in this paper aims at potential for outdoor recreation as an example of cultural 

agroecosystem services (recreational activities tied to the natural resources). 

 

2. MATERIALS AND METHODS 

All agro-ecosystems are considered to be potential providers of these services. Agroecosystems also 

have the potential for providing cultural ecosystem services, particularly recreational activities linked 

to natural resources, such as hiking, biking, cross-country skiing. Recreation potential was evaluated 

through agroecosystem landscape components that have a specific link with summer, winter and year-

round recreation. The capacity of ecosystems to provide recreational services depends on the particular 

uniqueness of the site, its accessibility and the surrounding infrastructure. In the analysis of the 

suitability of the area in terms of recreational usage, the altitude, inclination, drainage, precipitation, 

temperature (climate) and their distance to the roads were taken as basis. A point rating system was 

created for individual evaluation criteria and sub-criteria (Table 1A, B, C).  

 

Assessment factors Sub-criteria Suitability degree (point value) 

Altitude in (m a s.l.) < 600 1 

600–1200 3 

>1200 2 

In close the proximity to Marked trails, nature trails 4 

Distance to the roads < 100 m 1 

100–200 m 2 

200–500 m 3 

> 500 m 4 

Table 1A. The assessment factors and subcriteria for hiking 
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Assessment factors Sub-criteria Suitability degree (point value) 

Inclination in (°) 0–2 1 

2–5 2 

> 5 3 

In close proximity to Marked trails 4 

Distance to the roads < 100 m 1 

100–200 m 2 

200–500 m 3 

> 500 m 4 

Table 1B. The assessment factors and subcriteria for biking 

 

Assessment factors Sub-criteria Suitability degree (point value) 

Inclination in (°) 0–2 1 

2–5 2 

> 5 3 

In close proximity to Marked trails 4 

Climate region VW 1 

W 2 

MW 3 

MC 4 

Table 1C. The assessment factors and subcriteria for cross-country skiing 

 

The recreational potential for all these activities was calculated as sum of individual recreational 

activities potential without added points (Natura 2000) which were added only to the final sum in 

order to prevent multiple evaluations of additional factors The categories of agroecosystem to provide 

outdoor recreational activity (sum are as follows:1- very low relevant capacity (lower than 6.00 

points), 2 – low potential (6.01 – 9.00 points), 3 – medium potential (9.01 – 12.00 points), 4 – high 

potential (12.01 – 15.00 points), 5 – very high potential (more than 15.00 points). 

For spatial quantifying of agroecosystem services of used agricultural land in Slovakia, we have 

created a mapping unit combining four input layers: slope topography, soil texture and usage of land 

in four climatic regions (Makovníková et al., 2017). 

 

3. RESULTS AND DISCUSSION 

Agroecosystems have the potential to provide cultural ecosystem services (Paracchini et al., 2014, 

Joyce and Sutton, 2009), especially recreational activities linked to natural resources, such as hiking, 

cycling, cross-country skiing. Our model designed to analyze and evaluate the natural conditions for 

recreation in agricultural areas is based on an analysis of the suitability of natural conditions for 

summer, winter and year-round recreation and is complemented by territorial quantification of 

NATURA 2000 areas. 
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Figure 1. The potential of natural conditions for hiking in Slovakia 

 

The low category of potential (Figure 1) includes 56.83% of agricultural land use, a low category of 

9.26%, a medium potential of 0.82%, a high potential of 22.56% and a very high potential for hiking 

10.54% in Slovakia. 

 

 

Figure 2. The potential of natural conditions for cycling in Slovakia 

 

The low category of potential for cycling (Figure 2) includes 44.31% of agricultural land use, a low 

potential of 12.90%, a medium potential of 19.74%, a high potential of 11.23%, and a very high 

potential for cycling 11.82% in Slovakia.  
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Figure 3. The potential of natural conditions for cross-country skiing in Slovakia 

 

The low category of potential occupies an area of 34.84% of the land used for agricultural land, a low 

potential of 21.24%, a medium potential of 12.77%, a high potential of 24.87% and a very high 

potential for cross-country skiing of 6.28% in Slovakia.  

 

 

Figure 4. The potential of natural conditions for recreation in Slovakia 

 

Potential in % of total area of agricultural 

land 

in % of total area of arable 

land 

in % of total area of 

grassland 

very low potential 50,70 64,44 6,69 

low potential 15,69 16,32 13,71 

medium potential 19,48 17,51 25,77 

high potential 12,94 1,71 48,82 

very high potential 1,19 0,02 5,01 

Table 2. The categories of the potential of cultural ecosystem services in % of total area of agricultural 

land 
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The potential of agroecosystem for cultural agroecosystem services is shown in Figure 4. 

Agroecosystems of arable land are (Table 2) predominantly of very low to low potential of natural 

conditions for recreation. The majority of the total area of Slovakia belongs to the low and very low 

category of potential of natural conditions for recreation (66.4% of all agroecosystems). In Slovakia 

53.82% of the area of used permanent grasslands has high and very high potential of natural 

conditions for outdoor recreation. Contrary to ecosystems of arable land, grassland agroecosystems are 

located close to protected Natura 2000 sites in areas with higher sloppiness and at higher altitude. The 

results of percentage distribution of the various categories of potential of climate regulations are 

significantly influenced by the ecosystems of arable land due to the high share of area of these 

ecosystems on the total area of agricultural land. 

Concept of agroecosystem service combines environmental and socio-economic approach to the 

analysis and evaluation of natural capital. Multi-criteria approach to spatial quantification of 

ecosystem services related to socio-economic indicators which are districts as statistics territorial units 

(NUTS, LAU, LŠÚJ1, Decree 438/2004), allows explicitly assess potential of ecosystems of 

agricultural land to provide agroecosystem services and adapt the land management under the local 

conditions. The Figure 5 and Figure 6 also shown an assessment of potential of agroecosystem 

services in regions and districts of Slovakia. 

 

 

Figure 5. The potential of natural conditions for recreation in districts of Slovakia 

 

Potential of natural conditions for recreation is higher only in some districts with a higher proportion 

of area of  grassland agroecosystems and protected areas NATURA 2000. In the Trenčín region it is 

Považská Bystrica district, in Banská Bystrica region it is Brezno district, Banská Bystrica district, 

Banská Štiavnica district and Zvolen district. Eight districts of the Žilina region has more than 40% 

share in the category of high and very high potential of natural conditions for recreation. The highest 

potential is in the districts Čadca, Tvrdošin, Kysucké Nové Mesto, Liptovský Mikuláš, Ruzomberok, 

Dolny Kubin, Námestovo and Žilina with the share of 61.35%, 57.43%, 55.07%, 53.73%, 51.68%, 

51.56%, 45.33% and 42.03%, respectively.  
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Figure 6. The potential of natural conditions for recreation in regions of Slovakia 

 

Similarly to Žilina region, Prešov region has a higher potential of natural conditions for recreation 

comparing with the districts of western and southern Slovakia. Districts where an area of 

agroecosystems in higher than 40 % belonging to the category of high and very high potential of 

natural conditions for recreation are Medzilaborce district (71.52%), Stará Ľubovna district (51.98%), 

Svidník district (51.72%), Stropkov district (49.83%), Poprad district (47.22 %) and Snina district 

(42.96 %). 

 

4. CONCLUSIONS 

Agroecosystems of arable land are predominantly of very low to low potential of natural conditions 

for recreation. Only permanent grasslands has high and very high potential of natural conditions for 

outdoor recreation. The capacities of grasslands to supply cultural agroecosystem services can 

significantly contribute to the economic stability and prosperity of a particular region, using these soils 

with low production potential, primary for the recreational purposes, thereby preventing degradation 

and loss of agricultural soil.  
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