
 

Dynamics of hydromorphological parameters of lakes of  

Shatsk National Nature Park (1933–2021)  
 

 *L.V. Ilyin, O.V. Ilyina (Lesya Ukrainka Volyn National University) 
 

Introduction 
Rational use of lake resources requires comprehensive knowledge of the processes that 
occur in water bodies and natural trends in the development of their ecosystems. At the 
same time, the vulnerability of limnosystems and their ecological state and the 
anthropogenic load on their basins determine the need for further development of 
limnological research as one of the most important tasks of geographical study of the 
country's natural resources. 

The lake ecosystems of Ukrainian Polissya are still the best preserved among the flat 
landscapes of Europe. The ecoenvironment of Ukrainian Polissya is given considerable 
attention to both scientists and the public. The natural complex of the region is of particular 
eco-environment importance for Ukraine and Europe as a whole. The study of water bodies 
in the region is part of the implementation of the National Strategy for the Protection of 
Nature of Ukraine, the international environmental policy of the state. 

The relevance of the study of limnosystems is due to a significant proportion of lakes, 
reservoirs, ponds in the spatial structure of landscapes of Ukrainian Polissya (0.16%), 
enhanced anthropogenic and natural transformation of lake complexes of local and regional 
levels, and the need for their knowledge to solve problems of important scientific and 
economic importance. 

  

Methods of investigation 
Estimating the long-term dynamics of lake parameters is quite a difficult task. This is due to 
the fact that water bodies, as components of the natural landscape, tend to respond quickly 
and sensitively to changes in their environment. 

Any violation of the already formed ecological conditions within the water catchment is 
quite fast – within a relatively short period of time, it will definitely affect the water regime 
of the reservoir. As a result of the combined influence of many factors, a large number of 
studied lakes of the Ukrainian Polissia have significantly changed their natural parameters. 
Almost all lakes and even reservoirs within nature protection areas are subject to the 
processes of siltation, shallowing, reduction of water volume and water surface area (Ilyin, 
2008). 

Mathematical and physical modeling methods are successfully used to predict possible 
changes in reservoirs and their limnosystems. However, there are no generalized works in 
which the peculiarities of dynamic processes in reservoirs would be covered in detail so that 
they could be used as mathematical models. Polish (Lencewicz, 1931; Rühle, 1935; 
Choiński et al., 2012) and Ukrainian scientists (Ilyin, 2008; Khomik, 2013; Ilyin and 
Pasichnyk, 2018; Fesyuk et al., 2020; Khilchevskyi et al., 2021a, 2021b, 2022) studied the 
morphometric and hydrological features of Shatsky lakes. 

When analyzing the dynamics of limnosystems, accepted limnology indicators were used - 
maximum length (Lmax., m), maximum width (Bmax., m), area (F, hectare), volume (V, 
thousand m³), etc. These indicators are taken into consideration for 15 lakes of the Shatskyi 
National Nature Park for years of 1933 and 2021. The morphological and morphometric 
parameters of the lakes as of 1933 are given according to the data of the Polish lake 
researcher Polissia E. Rullje (Rühle, 1935). 

 

Results 
Lakes of the Shatsk National Nature Park are typical natural reservoirs of Polissia. The lake 
fund of the park includes 23 reservoirs with a total area of 60.5 km2. The origin of the lakes 
is different, the vast majority are karst, which are characterized by significant depths and 
clear, transparent water. According to the set of morphometric parameters (size, water 
volume, depth), the lakes belong to 4 groups: the first includes the largest and deepest 
reservoirs, such as Svitiaz (27.50 km2), Pulemetske (15.87 km2), Luky (6, 68 km2), 
Liutsymyr (4.31 km2), to the second group – lakes with an area of 1 to 3 km2 (Lake 
Ostrivianske, Lake Pisochne, Lake Peremut, Lake Krymne), to the third – polytrophic and 
eutrophic lakes with an area of less than 1 km2 (lakes Rytets, Somynets, Ozertse, Moshno, 
Karasynets, Chorne Velyke and Chorne Male) and up to the fourth – reservoirs of the 
dystrophic type. An extremely critical situation has developed on the lakes of this group: 
their parameters have changed significantly in recent years. Lakes are at the stage of 
disappearance. The share of such lakes is 33%. These include Kruhle (0.09 km2), Lynovets 
(0.09 km2), Dovhe (0.18 km2), Oleshno (0.01 km2), Plotychchia (0.01 km2), Klymivske 
(0.12 km2) and Zvedynka (0.01 km2) (Ilyin end Pasichnyk, 2018). They have already lost 
their natural state and recreational and tourist significance. It is worth noting that the 
conservation status of the reservoirs of the Shatsk National Nature Park makes it difficult to 
take hydrotechnical measures to save them. 

To characterize the dynamics of reservoirs, we used the change indicator ΔA (ΔA=A1–A2), 
where A1 is the value as of 1933, A2 is the value as of 2021, and the coefficient of dynamics 
(Kdyn.=K1/K2), where K1 is the value as of 1933, K2 is the indicator as of 2021 (Ilyin, 2008). 
They show how much the corresponding parameter has increased (+) or decreased (–). The 
morphometric characteristics of the lakes for 2021 are given based on the stock materials of 
the Regional Office of Water Resources in the Volyn Region. The analysis of the dynamics 
of hydromorphological indicators of individual lakes of the Shatsk National Nature Park is 
given in the table 1. 

Therefore, a comparative analysis of morphometric and hydrological values for 1933 and 
2021 proves that a decrease in indicators is observed for most of the studied lakes. Lakes 
which are characterized with the increase of limnic values, these changes are very 
insignificant (Table 1). 

A comparison of morphometric data at different times for 88 years proves that most lakes 
are characterized by a general trend of decreasing metric indicators. On Rytets and Pisochne 
lakes, where there is an increase in some values, these changes are insignificant. Lake 
Lynovets underwent the greatest transformations (among those analyzed), the surface area 
of which, compared to 1933, decreased by 0.043 km2. Lake Ostrivianske also underwent 
significant morphometric changes, the area of the reservoir increased by 0.3 km2. Lakes 
Karasynets, Krymne and Somynets have lost significant areas of the water surface. 
Liutsymyr, Peremut, Svitiaz and Pisochne have changed the least, their limnodynamics has a 
pronounced natural character, and Lake Svitiaz generally remains a benchmark among the 
reservoirs of the Shatsk Lakeland. The dynamics of the most important indicators of lakes, 
indicators of changes in their parameters and dynamics coefficients are summarized in 
tables 1–3. 

Table 1 Dynamics of the most important indicators of the lakes of the  

Shatsk National Nature Park (1933–2021) 

 

 

  

The analysis of the hydromorphological indicators of the lakes characterizes the multidirectionality and 

transformations of the studied reservoirs. With the change of the basin, the water regime of the lakes and the living 

conditions in them change. During its existence, the lake changes from a reservoir with incised banks, an uneven 

bottom, clear, clean water, rich in oxygen and poor in organic life to an overgrown reservoir with gentle banks, an 

even bottom, and water rich in organic substances. The final stage of lake development is a swamp.  
 

Table 2 Indicators of changes in lake parameters 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Table 3 Indicators of changes in coefficients of dynamics of morphometric and hydrological quantities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The obtained materials on the dynamics of the most important morphological and hydrological indicators of lakes 

are necessary in solving the economic problems of nature use, accounting, planning, forecasting, regulation, 

assessment of the state of lake systems and their extrapolation in space and time, for clarifying the natural and 

anthropogenic component during modern development of lake science processes, implementation of interregional 

correlations and comparative limnological assessments, development of provisions of national legislation taking into 

account limnological and ecological knowledge and for departmental improvement of the regulation and 

management system, evaluation of the effectiveness of anti-erosion measures in small catchments, for the 

development of preventive measures against siltation, grounding construction of new reservoirs or clearing of 

existing reservoirs from sediments, to improve the system of anti-flood measures, selection of methods of 

reclamation and excavation of sediments and their application, rational use, rehabilitation, bequest and protection of 

lake complexes. 

 

Conclusions 

As evidenced by our calculations, the dynamics of most morphometric indicators of lakes is the result of many 

processes, which are quite difficult to detect separately and consistently. Changes in the length and width, the area 

of the water surface and the depth of the reservoir primarily lead to changes in the volume of water. As a result of the 

combined influence of many factors, a large number of lakes have significantly changed their natural parameters. 

Almost all lakes and even reservoirs within nature protection areas are subject to processes of siltation, shallowing, 

reduction of water volume and water surface area. Such chains of functional relationships are much more 

complicated, since a change in at least one parameter leads to a series of consecutive or simultaneous changes in 

other elements of the limnosystem. Changes in the morphometric indicators of the studied reservoirs that occurred 

over the period from 1933–2021 can be characterized as follows: increased natural eutrophication of lakes due to 

shallowing, overgrowth with higher aquatic vegetation, that is, an increase in the rate of „aging of lakes”; violation 

of the water regime, reduction of depth, area of the water surface and volume of water mass. The main factors 

leading to such changes are recreational activities in the waters and catchments of lakes, agricultural use of areas 

adjacent to water bodies, domestic effluents and influxes of hydraulic drainage structures. 

The increase in individual parameters of lakes (depth, width, length, etc.) is associated, in our opinion, with the 

activation of exogenous geological processes as a result of anthropogenic impact. In particular, the increase in the 

amount of pollutants in water and its acquisition of increased soluble properties. Such properties lead to the 

activation of karst processes, which are widespread in the region where karst rocks of the Marl-Cretaceous 

Formation of Volyn-Podillya are common. 
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