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SUMMARY 

 

During the design and operation of wind energy objects, it is extremely important to take into account 

the ecosystem services of the territory where the planned activity is carried out or which may be affected 

by the activity of these objects. The Pidkamin territorial community has favourable conditions for wind 

energy development, which is why it is important to analyse and map the area by different types of 

ecosystems and assess ecosystem services at the project planning stage. Mapping of the territory should 

be carried out to assess ecosystem services. The development of new and operating wind energy objects 

should take into account the ecosystem services of the territory and comply with all restrictions, in 

particular, those related to protected areas and Emerald Network objects, proximity to water objects or 

residential areas. 
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Introduction 

 

Ecosystem services are all the useful resources and benefits that humans can obtain from nature 

(Vasyliuk et al., 2023). Ecosystem services are essential for satisfying basic human needs for the 

environment and food, and determine the standard of living of society. All ecosystem services are free 

of charge, but monetisation, i.e., valuation in monetary equivalent, is used to determine the extent of 

their loss. However, in Ukraine, ecosystem services are not yet legislated for, nor is their monetisation 

(Lopushanska et al., 2024). 

 

To better understand the types of ecosystem services, their functional classification is used, in particular, 

the latest version of the Common International Classification of Ecosystem Services (CICES V5.1) 

identifies the following ecosystem services: biotic, abiotic and cultural. For example, biotic ecosystem 

services for forest ecosystems include:  

1) Provisioning services: the amount of wild berries or wild mushrooms harvested, the amount of 

commercial timber harvested, the amount of firewood harvested, and the surplus game animal 

population that can be utilised; 

2) Regulatory and supporting services: the ability of vegetation to prevent or reduce soil erosion, reduce 

damage and associated costs from sedimentation in watercourses, the ability of vegetation to retain 

water and slowly release it, the availability of ecological conditions (habitats). 

3) Cultural services: direct interaction on-site and outdoors with living systems, which depends on the 

presence of the environment, is the highest (Stankevych-Volosianchuk et al., 2024). 

 

The development of new and operating wind energy objects should take into account the ecosystem 

services of the territory and comply with all restrictions, in particular, those related to protected areas 

and Emerald Network objects, proximity to water objects or residential areas (Lopushanska et al., 2024).  

 

Method and Theory 

 

Mapping of the territory should be carried out to assess ecosystem services. The Land Cover Class 

mapping was based on geodata from the Copernicus Global Land Service (CGLS) open service. In 

particular, this service reflects annual changes in land cover from 2015 to 2019. The source data for this 

service are PROBA-V satellite data. This open service also provides a mapping of land cover classes in 

accordance with the UN FAO Land Cover Classification System (LCCS), which are comparable to the 

MAES classification. The GIS software QGIS 3.34.3 was used for mapping. 

  

Research results and their discussion 

 

According to the Main Department of Statistics in Lviv Region (2025) the Pidkamin territorial 

community is located in the Zolochiv district of the Lviv region and borders on the Rivne and Ternopil 

regions. The area of the territorial community is 318.8 km². 

 

According to the results of geoinformation modelling, the territories potentially available for the 

development of wind farms have been identified. Within the Pidkamin territorial community, more than 

40% of the community's territory is potentially available for the construction of wind farms 

(Lopushanska et al., 2025). 

 

When developing wind farms, it is important to take into account not only the wind potential of the 

territory, but also the ecosystem services that this territory can provide.  

 

The Copernicus Global Land Service (CGLS) was used as the basis for the land cover class allocation. 

It`s dataset provides consistent land cover validation across multiple years (Tsendbazar et al., 2020). 

Using GIS technologies, it was found that 13 land cover classes were identified within the Pidkamin 

territorial community (Table 1). 
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Table 1. Determination of the land cover class according to the UN LCCS within the Pidkamin 

territorial community (based on Tsendbazar et al., 2020) 

No. Land Cover Class Definition according UN LCCS 

Percentage of 

the total area of 

the territorial 

community, % 

1 Herbaceous vegetation 

Plants without persistent stem or shoots 

above ground and lacking definite firm 

structure. Tree and shrub cover is less than 

10 % 

3,6 

2 

Cultivated and managed 

vegetation/agriculture 

(cropland) 

Lands covered with temporary crops 

followed by harvest and a bare soil period 

(e.g., single and multiple cropping systems). 

Note that perennial woody crops will be 

classified as the appropriate forest or shrub 

land cover type 

59,5 

3 Urban / built up 
Land covered by buildings and other man-

made structures 
1,8 

4 Permanent water bodies 
Lakes, reservoirs, and rivers. Can be either 

fresh or salt-water bodies 
0,3 

5 Herbaceous wetland 

Lands with a permanent mixture of water 

and herbaceous or woody vegetation. The 

vegetation can be present in either salt, 

brackish, or fresh water 

0,5 

6 
Closed forest, evergreen 

needle leaf 

tree canopy >70 %, almost all broadleaf trees 

remain green year round. Canopy is never 

without green foliage. 

0,1 

7 
Closed forest, deciduous 

broad leaf 

tree canopy >70 %, consists of seasonal 

broadleaf tree communities with an annual 

cycle of leaf-on and leaf-off periods 

24,9 

8 Closed forest, mixed Closed forest, mix of types 1,1 

9 Closed forest, unknown 
Closed forest, not matching any of the other 

definitions 
0,1 

10 
Open forest, evergreen 

needle leaf 

top layer- trees 15-70 % and second layer- 

mixed of shrubs and grassland, almost all 

needle leaf trees remain green all year. 

Canopy is never without green foliage. 

0,005 

11 
Open forest, deciduous 

broad leaf 

top layer- trees 15-70 % and second layer- 

mixed of shrubs and grassland, consists of 

seasonal needle leaf tree communities with 

an annual cycle of leaf- on and leaf-off 

periods 

1,4 

12 Open forest, mixed Open forest, mix of types 1,6 

13 Open forest, unknown 
Open forest, not matching any of the other 

definitions 
4,9 

 

The most common Land Cover class within the Pidkamin territorial community is Cultivated and 

managed vegetation/agriculture (cropland) (59.5% of the total community area), Closed Forest, 

deciduous broad leaf (24.9%), and Herbaceous vegetation (3.6%). Cultivated and managed 

vegetation/agriculture (cropland) is spread throughout the community, and forest Land Cover class is 

predominantly in the west and north of the territorial community (Fig. 1). 
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Figure 1. Determination of the land cover class according to the UN LCCS within the Pidkamin 

territorial community (based on Tsendbazar et al., 2020) 

 

For the Pidkamin territorial community, the lowest wind speeds (up to 6.5 m/s) are typical of the valleys 

of the Luh (“Volytsia”) and Ikva rivers. Average annual wind speeds of more than 7 m/s are typical for 

all other areas within the community (Lopushanska et al., 2025). The GIS software QGIS.3.34.3 was 

used to map environmental restrictions (Ivanov et al., 2022) within the Pidkamin territorial community 

(Fig. 2).  

 

 
Figure 2. Environmental restrictions for the construction of wind farms and land cover class 

according to the UN LCCS within the Pidkamin territorial community  

(based on Tsendbazar et al., 2020; Ivanov et al., 2022) 

 

Within the areas where wind energy projects can be developed, two land cover classes predominate: 

Cultivated and managed vegetation/agriculture (cropland) and Closed Forest, deciduous broad leaf. In 

Ukraine, there is no monetisation of ecosystem services, but closed forest, deciduous broad leaf will 

have a greater ecosystem value. Therefore, when developing wind energy projects, it is necessary to 

take into account their ecosystem value and choose sites that are less valuable. 
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Conclusions 

 

The development of new wind energy projects within the Pidkamin territorial community should take into 

account the ecosystem services that the area can provide, and comply with all restrictions, including those 

related to protected areas and Emerald Network sites, proximity to water objects or residential areas. 
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