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SUMMARY 

The rational use of lake, pond, and reservoir resources now requires comprehensive 
knowledge of the processes occurring in these water bodies and the natural trends in their 
ecosystems. At the same time, the vulnerability of limnological complexes (limnosystems) 
and their ecological environments, as well as anthropogenic pressures on their basins, 
determine the necessity for further development of limnological research as one of the most 
important tasks in the geographic study of Ukraine's natural resources. 
An indicator of disturbance to lake landscapes and increased anthropogenic impact on water 
bodies can be the degree of economic development of watersheds or the specific use of these 
watersheds. An analysis of the landscapes of 18 watersheds of different types of lakes in the 
Rivne region (physical-geographic region of Western (Volyn) Polissia of Ukraine) was 
conducted. The structure of the land use in lake watersheds was determined, including water 
surfaces, forests, meadows, swamps, agricultural land, and construction. The obtained results 
indicate the presence of water bodies with varying proportions of natural and anthropogenic 
landscapes in lake watersheds. Water bodies differ in the direction and nature of watershed 
use. Undoubtedly, one of the most significant factors determining the current states of lakes is 
the development of watersheds as a result of economic activities. 
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Introduction 
 
The relevance of studying limnosystems is driven by the significant proportion of lakes, reservoirs, 
and ponds in the spatial structure of the Ukrainian Polissia landscapes (0.16%), intensified 
anthropogenic and natural transformation of limnological complexes at local and regional levels, the 
lack of a comprehensive characterization of limnosystems, a limited understanding of the functioning 
patterns of water bodies, and the necessity to investigate them to address tasks of significant scientific 
and economic importance. 

The importance of studying lakes is associated with the intensified anthropogenic and natural 
transformation of geocomplexes (terrestrial and terrestrial-aquatic) at the local and regional levels, as 
well as the needs of both science and practical application (Pashchenko, 1994, 1999). 

Scientifically justified analyses and predictions of the lake's state (monitoring) as a geographical 
object, planned resource-conserving strategies and tactics for natural resource utilization, and 
developed complex of nature conservation measures can be made only through comprehensive and 
detailed research. 

Thus, the predominant significance for the development of an advanced theory of the lake geosystem 
lies in the study of the forms and types of connections between the structural components of the lake 
geosystem and the exchange processes between them. 

 
Methods of investigation 
 
One of the most important limnological tasks is to consolidate existing information and develop a 
corresponding theory of the functioning of the lake geosystem (limnosystem). The modern approach 
to studying lakes, reservoirs, and ponds involves investigating the dynamic processes of their 
existence not only in mutual, close connection with each other, but also with the processes occurring 
in the watershed. This approach is based on the concept of the water body and its basin as a separate 
geosystem (or ecosystem). This enables a fresh understanding of the nature of water bodies, 
establishing the most optimal options for their use, conservation, and resource protection. 
The research utilizes archival and cartographic materials from institutions and organizations, as well 
as preliminary results from comprehensive studies of various types of lakes in the Ukrainian Polissia 
region (Ilyin et al., 2022; Khilchevskyi et al., 2021). The analysis is based on the theoretical and 
methodological principles of contemporary limnology (Argillier et al., 2022; Cole et al., 2016; 
Dumpis et al., J., 2020; Kashiwaya, 1917; Oakenfold, 2017; Schwoerbel et al., 2005; Wetzel, 2001). 
The study involves an analysis of 18 watersheds of diverse lakes in the Rivne region (physical-
geographic region of Western (Volyn) Polissia of Ukraine). 

 
Results 
 
An indicator of disturbance to lakeside landscapes and increased anthropogenic influence on water 
bodies can be the degree of development of watersheds or the specific use of watersheds. We 
determined the land use structure of lakeside watersheds for this purpose. The obtained results 
indicate the presence of water bodies with varying degrees of development in lakeside areas. 

Based on the results of the conducted research, the largest watersheds belong to the following lakes: 
Velyke II – 1192.2 km², Ostrovatske – 1089.3 km², Luko – 1054.81 km², Male – 900.56 km². The 
smallest watersheds belong to such lakes as Bukhove – 3.0 km², Myliach – 6.97 km², Orikhove – 7.61 
km², Ozerske – 7.49 km². Lakes with 100% of the occupied watershed area by natural landscapes 
(practically undeveloped or minimally developed watersheds) were identified during the investigation 
of lake watersheds. Such lakes include Bukhove Lake, Sosno Lake. The less developed watersheds 
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include the watersheds of lakes such as Orikhove, Bilske, Vezhytsia, Verkhnie, Somyne, Marianivske, 
and others (Figure 1). 
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Figure 1 Ratio of natural to anthropogenic landscapes in lake watersheds, km² 

A significant number of water bodies is characterized with high development (transformation) of lake 
watersheds. Anthropogenic landscapes are typical for the watersheds of lakes such as Myliach, Ozerо, 
Osovytske, and others. A ratio of 50% anthropogenized to 50% natural landscapes is observed in the 
watershed of lake Male. Various proportions of natural (forests, wetlands, etc.) and anthropogenic 
(cultivated land, settlements, etc.) landscapes are characteristic for the watersheds of rest of the lakes 
(Table 1).  

Therefore, water bodies vary in the direction and content of watershed utilization. Undoubtedly, the 
development of watersheds due to economic activities is one of the most important factors in 
determination of the current states of lakes. 
 
Conclusions  
 
The existence of a lake depends on the surrounding landscapes, and at the same time, it influences 
these landscapes. Physical, chemical, biological, and geological processes are closely intertwined and 
constantly interact with each other in a lake. Moreover, a lake, like a landscape, evolves over time. It 
can be thoroughly studied only by examining all processes in lakes in their interconnectedness and 
dynamics, along with considering the lake as a whole in interaction with its watershed. Consequently, 
this provides comprehensive information for recommendations regarding its rational use by various 
economic sectors. 

The obtained materials are essential for addressing economic problems related to accounting, 
planning, forecasting the states of limnosystems, regulation, organization, evaluation of limnosystem 
states, and extrapolation in space and time. They are also vital for understanding the natural and 
anthropogenic components during the contemporary development of limnological processes, 
conducting interregional correlations and comparative limnological assessments, developing 
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provisions of national legislation considering limnological-ecological knowledge, and departmental 
improvement of regulation and management systems. Additionally, they are crucial for assessing the 
effectiveness of erosion control measures on small watersheds, developing measures against siltation, 
justifying the construction of new water bodies or the dredging of existing ones, for limnological-
geochemical indication of conditions of lake sediment accumulation, choosing methods for 
reclamation and excavation of deposits and their utilization, for technogenic transformation, rational 
use, rehabilitation, preservation, and protection of limno-complexes. 

 

Table 1 Structure of the watershed areas of various types of lakes in the Rivne region, km² 

Lakes 
Lake 

Catchment 
Area 

Natural landscapes Anthropogenic landscapes 
 

Lake 
 

Forests Swamps 
Arable Land for 

Agricultural 
Purposes 

Building 

Orikhove 7.61 0,035 6.77 0.62 0.18 0.0 
Male 900.56 5,26 418.3 30.0 407.7 39.3 
Bilske 15.53 0,08 12.96 0.0 1.25 1.24 
Vezhytsia 10.94 0,23 3.86 5.74 0.0 1.11 
Bukhove 3.00 0,08 2.32 0.60 0.0 0.0 
Omyt 10.86 0,25 0.14 3.15 7.0 0.32 
Sosno 19.19 1,08 1.11 17.0 0.0 0.0 
Verkhnie 20.34 0,46 18.33 0.97 0.0 0.58 
Myliach 6.97 0,13 3.09 0.0 1.77 1.98 
Ozerske 7.49 0,54 2.82 2.0 1.86 0.27 
Somyne 34.19 0,20 28.9 3.1 1.49 0.50 
Karasyn 35.57 0,27 19.90 1.92 12.46 1.02 
Marianivske 17.81 0,14 14.36 1.95 1.36 0.0 
Ozero 18.35 0,23 3.48 1.37 10.76 2.51 
Velyle II 1192.2 26,9 418.3 300.0 407.7 39.3 
Luko 1054.81 84,7 416.41 422.5 97.5 33.7 
Osovytske 194.26 0,76 119.9 0.0 64.3 9.3 
Ostrovatske 1089.3 28,6 411.6 429.3 213.6 6.2 

 

A lake cannot be regarded as something homogeneous and isolated. Its geosystem is penetrated by a 
whole system of connections. This provides a basis for considering the lake and its periphery as a 
semi-closed system. Therefore, the lake is an active factor in landscape-forming processes. Such a 
concept underlies the conducted research and the development of the theory of natural lake 
geosystems, which is intended to serve as the foundation for applied directions in limnology. 
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