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SUMMARY 

 
 

Planning of territorial objects development and natural resources management in Ivano-Frankivsk 

Region, as well as in whole Ukraine, is built on the sectoral approach without due consideration of 

laws, rules and principles of nature use, as a result of emergence and development of ecological risks. 

An assessment of anthropogenic changes in landscapes in the basins of the main rivers of Ivano-

Frankivsk Region is given. ArcGis and MapInfo Professional software products, as well as Google 

satellite images and electronic vector layers of a topographic map of Ivano-Frankivsk Region at a 

scale of 1:100,000 were used to identify river basins, assess anthropogenic changes and create 

cartographic material. Modern management systems have not prevented the degradation of landscapes 

and the development of negative processes (water erosion, pollution of environmental components 

and depletion of resources). Therefore, it is necessary to transition to a system of integrated 

management of territorial objects and natural resources, built on the principles of balanced 

(harmonized with nature) nature use. 

 

Keywords: river basin, anthropogenic changes, GIS technologies 



 

 

GeoTerrace-2021 

4-6 October 2021, Lviv, Ukraine 

Introduction 

 

Planning of territorial objects development and natural resources management in Ivano-Frankivsk 
Region, as well as in whole Ukraine, is built on the sectoral approach without due consideration of 
laws, rules and principles of nature use (Rejmers, 1990), as a result of emergence and development of 
ecological risks (denaturalization, reduction of complexity and water accumulation capacity of 
territorial objects; depletion of natural resources; degradation and loss of soil fertility; depletion of 
biodiversity; pollution of soils, natural waters, atmospheric air; formation of floods and floods, etc. 
(Prykhodko, 2017, Trevoho et al., 2020)). In this regard, the essential task is to develop a scientific 
basis for integrated management of territorial objects and natural resources. The basin approach 
assumes that the territorial and economic units in substantiation of administrative decisions and 
actions are the river basin. The use of geologic information systems and technologies plays an 
important role in this (Prykhodko et al., 2019, 2020). 
 
Method and Theory 

 

The indigenous landscapes of Ivano-Frankivsk Region were dominated by forests, and even in the 
first millennium AD forest landscapes were the most typical in its territory (Hensiruk, 1992). 
Agricultural activity was a determining factor in the transformation of natural landscapes and the formation 
of anthropogenic types of landscapes, agricultural landscapes (agrarian landscapes) (Milkov, 1973). 
 
The purpose of the study is to assess anthropogenic changes in the basins of the main rivers of Ivano-
Frankivsk Region. Cartographic (based on GIS-technologies) and statistical methods were used. 
ArcGis and MapInfo Professional software products, as well as Google satellite images and electronic 
vector layers of a topographic map of Ivano-Frankivsk Region at a scale of 1: 100,000 were used to 
identify river basins, assess anthropogenic changes and create cartographic material. 
 
Our assessment of the basins condition of the main rivers of the region (Table 1, Figure 1) shows that 
economic activity has led to a significant violation of the relationship between stabilizing (forests and 
meadows) and destructive subsystems (arable land, built-up land). The most transformed river basins 
are Sivka, Vorona, Bystrytsia Solotvynska and Bystrytsia Nadvirnyanska, Svirzh, Hnyla Lypa, and 
Cherniava. As a result of natural landscapes anthropogenic transformation by deforestation (forest 
cover of watersheds decreased by 1.5-4 times), plowing and drainage of lands, formation of 
residential areas, the balance of interaction of natural stock-forming factors (forest - field - swamp - 
river) was disturbed. The processes of soil erosion and erosion intensified. 128.0 thousand hectares 
(20%) of the 635.3 thousand hectares of agricultural land were eroded. The area of eroded arable land 
is 90.9 thousand hectares, wetland is 6.0 thousand hectares. The structure of river runoff is disturbed 
due to a significant increase in surface runoff volumes (flood formation) and a decrease in soil 
nutrition, resulting in shallowing of rivers at intervals. A large number of soil erosion products are 
transported to floodplains and riverbeds with surface runoff, which leads to siltation of small 
riverbeds, pollution and deterioration of surface water quality. 
 
The development of territorial objects cannot be balanced if the management of natural resources is 
carried out on a sectoral basis without taking into account their ecological functions in natural 
economic systems and the relationships and interdependencies between them. If the sectoral approach 
to natural resources management is maintained, negative processes and phenomena in the 
environment will intensify, which will lead to significant material damage, reduced level of 
environmental safety of territorial objects and deterioration of human living conditions. 
 
The presence of environmental damage and pollution threats, as well as depletion of natural resources 
necessitates the development and application of an integrated management of territorial objects and 
natural resources, built on the principles of balanced (in harmony with nature) nature use: 
“consistency – continuity – non-exacting use – regeneration – preservation – protection”. 
 
Integrated management of natural resources is considered as a set of measures ensuring: 1) use of 
their potential (resource, ecological and environmental), based on the priority of their functions in 
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these conditions, relationships and interdependencies between them and suitability for a particular 
type of economic use; 2) maintenance of ecological balance and the course of natural processes in a 
certain area; 3) harmonious development of economic and natural subsystems within the framework 
of the integral system “nature – society” (only under the condition of harmonization of these 
subsystems it is possible to achieve the goals of balanced development and ecological safety of 
territorial objects). 
 

Table 1 Development of the territory and anthropogenic load in the basins of the main rivers 

River basins 

Total 

area, sq. 

km 

Development of the territory Coefficient of 

anthropogenic 

transformation 
Agricul- 

tural, % 

Forest 

cover, % 

Urbani- 

zation, % 

Dnister (within the region) 9132 41,1 44,8 14,1 0,55 

including      

Svicha 1316 19,2 72,2 8,6 0,28 

Limnytsia 1513 24,3 65,5 10,2 0,35 

Sivka 595,5 42,8 36,5 20,7 0,64 

Lukva 364,6 22,4 65,9 11,7 0,34 

Bystrytsia (with Bustrytsia 

Solotvynska) 
909 30 50,4 19,6 0,50 

Bystrytsia Nadvirnianska 865,1 20,5 65,7 13,8 0,34 

Vorona 694 49,6 28,3 22,1 0,72 

Svirzh 305,7 68,1 18,4 13,5 0,82 

Hnyla Lypa 689,8 68,1 18,3 13,6 0,82 

Dniester and its other 

tributaries 
1880 70,4 15,1 14,5 0,85 

Prut (within the region) 4756 31,9 52,8 15,3 0,47 

Including      

Cherniava 355,2 69 9,8 21,2 0,90 

Pistynka (with Liuchka and 

Sopivka tributaries) 
664,8 27 49,9 23,1 0,50 

Rybnytsia 288,3 30,6 46,0 23,4 0,54 

Cheremosh (Chornyi + 

Bilyi) 
1478 19,5 71,7 8,8 0,28 

Prut and its other tributaries 1969 36,4 48,3 15,3 0,52 

 

The strategy of integrated management of natural resources and balanced development of territorial 

objects is based on the principles of preservation and restoration of the natural environment (natural 

geosystems), inexhaustible use and restoration of resources and reduction of environmental pollution. 

To substantiate management decisions and measures it is necessary to develop comprehensive land 

management projects (projects of organization of territory and management of natural resources) for 

river basins, and the territories of village councils (territorial communities) within them, which take 

into account the specifics of diversified management and optimization measures (Figure 2). 

 

Conclusions 

 

Planning of territorial objects development and natural resources management in Ivano-Frankivsk 

Region, as well as in whole Ukraine, is built on the sectoral approach without due consideration of 

laws, rules and principles of nature use, as a result of emergence and development of ecological risks. 

Economic activity has led to a significant violation of the relationship between stabilizing (forests and 

meadows) and destructive subsystems (arable land, built-up land) in the basins of the main rivers of 

the region. The most transformed river basins are Sivka, Vorona, Bystrytsia Solotvynska and 

Bystrytsia Nadvirnyanska, Svirzh, Hnyla Lypa, and Cherniava. While maintaining the sectoral 
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approach to natural resource management, negative processes and phenomena in the environment will 

intensify. Therefore, it is necessary to move to a system of territorial objects and natural resources 

integrated management, built on the principles of balanced (harmonized with nature) nature 

management. Studies have shown the effectiveness of geoinformation technologies in the study of 

river basins, which should be the basis for the development of management systems and projects for 

the organization of territorial objects. 

 
Figure 1 Anthropogenic transformation of basins of the main rivers of Ivano-Frankivsk region 
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Figure 2 Model of the system of territorial objects and natural resources integrated management. 
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