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SUMMARY 

 

Classification of lakes is one of the most complex issues in limnology. The study of these natural 

features involves grouping lakes into categories, classes, and subclasses based on their similarities and 

differences. Solving classification problems involves several approaches based on methods of analysis 

and generalization of various data. An assessment of the water resources of the lakes in Western 

Polissya, Ukraine, is provided by administrative regions and river basins. The generalization shows 

that 417 lakes are concentrated in the area, covering a total of 16,003.7 ha. The total volume of water 

resources accumulated in the lakes reaches 1,080.2 million m³. The lake coverage rate is 0.42% 

(Volyn region – 0.7%, Rivne region – 0.14%). Classifications of lakes are proposed based on 

gradations of area, maximum and average depth, water volume, degree of openness of the basin, and 

the shape of the basin. 
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Introduction 
 
The accumulation of data requires new methods of processing, enriching, and searching for information. 
Classification methods play a leading role in this. There is a growing need for new classifications that 
could provide a more detailed characterization of the studied phenomena. 
 
Classification, as a tool of knowledge, makes it possible to predict the properties of objects and their 
diagnostics. One of the problems that arises when studying various natural objects is their classification 
based on consideration of the main features of their formation and development. The absence of a 
scientifically grounded classification hinders their study, systematization, and mapping.  
 
Methods of investigation 

 
The classification of lakes based on various genetic, physical, morphological-morphometric, hydrological, 
hydrochemical, geographical, and ecological parameters has a long history and tradition (Emmons et al., 
1999; Phillips et al., 2008; Dodds et al., 2019; Solheim et al., 2019). Countries neighboring Ukraine use 
dozens of lake classification systems, which has led to the emergence of a large number of lake types in 
accordance with the European Water Framework Directive (Poikane et al., 2022). Noteworthy is a new 
classification of U.S. lakes based on geographic archetypes (Lapierre et al., 2023), where the authors 
identified seven lake archetypes with different combinations of climatic, hydrological, geological, 
topographic, and morphometric characteristics. These classifications facilitate the understanding and 
assessment of water and mineral resources, prediction of their condition, monitoring, management, and 
protection of lakes. 
 
The classifications we propose are based on the theoretical and methodological foundations of modern 
limnology (Balasubramanian, 2015; Cole & Weihe, 2016; Oakenfold, 2017) and our previous analysis of 
lakes and wetland complexes in the Western Polissia region of Ukraine (Ilyina & Ilyin, 2023, 2024). In 
carrying out the regional classification, information on 417 lakes was processed as a logical operation, 
consisting of grouping the entire diversity of studied objects or features into separate groups (classes) 
based on identified similarities and differences. The lake classification included two main tasks: a) the 
formation of classes according to specific criteria and indicators; b) diagnostics, i.e., assigning the studied 
object to a particular class. 
 
Results 
 
The processing of materials made it possible to assess the lakes within the Western Polissia region of 
Ukraine (Volyn and Rivne regions). The water resources of the lakes are greatest in Volyn Oblast (943.65 
million m³) and significantly smaller in Rivne Oblast (136.56 million m³) (Table 1). The lake coverage of 
Western Polissia is 0.42% (Volyn region – 0.7%, Rivne region – 0.14%). 
 

Table 1. Lakes of Western Polissia (by administrative oblasts) 
Administrative region Quantity, pcs. Area, hectares Volume, million m3 Lake area, % 

Volyn region  235 15096.9 943.65 0.7 

Rivne region  182 2906.8 136.56 0.14 

Total in Western Polissya 417 16003.7 1080.21 0.42 

 
The vast majority of lakes in Western Polissia are classified as very small, with an area of less than 0.1 
km². There are 31 relatively large lakes with an area exceeding 0.1 km². These form the core of the lake 
system, with a total area of 126.8 km² and a combined volume of 883.05 million m³. In terms of quantity, 
lakes with an area up to 0.05 km² and those between 0.06–0.10 km² predominate, accounting for about 
18.9% of the total lake area. The distribution of the region's main lake characteristics by area size is 
presented in Table 2. 
 
The largest number of lakes is concentrated in the basins of the Prypiat (110), Horyn (70), Styr (39), and 
Sluch (38) rivers. A small number of water bodies are found in the basins of the Vyzhivka (4) and Lva (17) 
rivers (Table 3). Similar proportions are also characteristic of the lake areas within the river basins. 
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Table 2. Lake system of Western Polissia (by area size gradation) 
Area gradations, km2 Quantity,. Area Volumes 

 pcs % km2 % million m3 % 

Volyn region 

less than 0.05 62 26.8 1.636 1.08 7.705 0.8 

0.06-0.10 48 20.3 3.839 2.54 16.140 1.7 

0.11-0.25 54 22.8 9.084 6.01 35.145 3.7 

0.26-0.50 28 11.9 10.459 6.93 54.910 5.8 

0.51-1.00 16 6.8 10.821 7.17 38.760 3.0 

more than 1.01 27 11.4 115.130 76.28 800.990 85.0 

Total 235 100 150.969 100 943.65 100 

Rivne region 

less than 0.05 113 62.1 2.187 7.5 4.253 3.1 

0.06-0.10 27 14.8 2.27 7.8 5.062 4.1 

0.11-0.25 22 12.1 3.96 13.6 11.62 8.5 

0.26-0.50 8 4.4 2.84 9.8 12.11 8.9 

0.51-1.00 8 4.4 6.07 20.9 20.9 15.3 

more than 1.01 4 2.2 11.72 4.03 82.06 60.1 

Total  182 100 29.068 100 136.563 100 

 

Table 3. Number and area of lakes (by river basins) 

River basin  
Quantity, pcs. Area, km2 

Volyn region Rivne region Volyn region Rivne region 

Zakhidnyi Buh  39 – 70.62 – 

Prypiat  77 33 63.96 11.69 

Styr  12 27 0.97 8.677 

Turiia  70 – 10.99 – 

Stokhid  30 – 3.98 – 

Vyzhivka  4 – 0.31 – 

Horyn 3 67 0.03 5.67 

Sluch  – 38 – 1.109 

Lva  – 17 – 1.922 

Total 235 182 150.9 29.07 

 
The calculation and quantitative assessment of all types of natural lake resources are based on the 
quantitative accounting of lakes and their classification according to key limnological indicators and 
features. The creation of an information database containing the main characteristics of the lakes made it 
possible to carry out specific (sectoral) classifications. These lake classifications are essential for 
determining the resource potential of lakes, their possible use in economic activities, or their designation as 
protected natural areas. 
 
Factual data on the main limnological indicators of 181 lakes of various types allowed for a fairly accurate 
typification and classification of modern lake water bodies.  
 
The maximum depth of the lakes ranges from 0.1 to 58.4 m (Lake Svitiaz). The quantitative distribution of 
lakes by maximum depth is quite uneven. The most common are water bodies with maximum depths 
ranging from 2.51 to 5.0 m (33.6%) and from 5.01 to 10 m (24.4%). Lakes with maximum depths up to 2.5 
m make up 29% (Fig. 1). Overall, the majority of lakes have depths less than 10 m. The statistical analysis 
method of maximum depth frequency distribution made it possible to divide the lakes into seven classes 
(Table 4). 
 

Table 4. Classification of lakes by maximum depth 
Lake class Maximum depth, m Number of studied 

very small less than 2.5 55 

small 2.51 – 5.0 66 

not very big 5.01 – 10.0 48 

middle 10.01 – 15.0 14 

increased 15.01 – 20.0 9 

big 20.01 – 25.0 2 

very deep deeper than 25.0 2 
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Figure 1. Distribution of lakes by maximum depth (% of those studied) 

 

The quantitative distribution of water bodies by average depth differs noticeably from the previous one. 
The average depth of the lakes ranges from 0.09 to 12.7 m. The number of lakes with an average depth of 
up to 2.5 m is 125, which accounts for 62% of the studied lakes. The second largest group includes water 
bodies with an average depth of 2.51 to 5.0 m (24%). Based on average depth, the lakes are grouped into 
four classes (Table 5). 

 

Table 5. Classification of lakes by average depth 
Lake class Average depth, m Number of studied % of studied 
very small  less than 2.5 125 62 
small  2.51 – 5.0 49 24 

middle  5.01 – 10.0 21 9 
big  more than 10.01 1 5 

 

The calculated indicators of water volume range from 0.005 million m³ to 180 million m³ (Lake Svitiaz). 
The most numerous are water bodies with a volume of less than 1 million m³ (147 lakes, or 75%) and 
those ranging from 1.01 to 5.0 million m³ (18%). Statistical analysis made it possible to develop a 
gradation of lakes by water volume and classify them into six classes (Table 6). It is worth noting that large 
lakes with a volume exceeding 10 million m³ are relatively rare in Western Polissia. 
 

Table 6. Classification of lakes by water volume 
Lake class  Areas, million m³ Number of studied % of studied 
very small less than 1.0 147 75 

small  1.01 – 5.0 35 18 
middle  5.01 –10.0 4 2 
big  10.01 – 20.0 6 3 
large 20.01 – 100.0 3 1,5 

very large  more than 100.01 1 0,5 
 

The openness index of lake basins ranges from 0.01 to 12.3. Analysis of the distribution shows that only 
1% of the studied lakes correspond to the highest values of the openness index. In relatively deep but small 
lakes, the openness index drops sharply (from 5.0 to 0.50). Lakes with such values account for only 6.6%. 
The remaining gradations of this coefficient (up to 0.10 and from 0.10 to 0.50) have a narrow range but 
account for 57.1% and 55.2% of the studied lakes, respectively. Based on the degree of openness, the 
studied lakes can be divided into four classes (Table 7). 
 

Table 7. Classification of lakes by basin openness degree 
Lake class  Openness indicator Number of studied % of studied 
weakly open less than 0.10 112 57.1 
medium open  0.10 – 0.50 69 35.2 

open 0.51 – 5.00 13 6.6 
well-opened  more than 5.00 2 1.0 

 
The shape of the lake basin in plan is reflected by the length coefficient. The ratio of the lake’s length to its 
average width shows that the above-water configuration of the lake basin can be conventionally classified 
as round, oval, or elongated. Lakes with a round basin shape (length coefficient less than 1.5) account for 
only 19.5% of the total studied lakes. The majority of lakes have elongated (48.8%) and oval (31.7%) 
basin shapes (Table 8). 
 

Table 8. Classification of lakes by basin shape 
Basin shape  Length factor Number of studied % of studied 

rounded less than 1.5 24 19.5 
oval 1.5 – 2.0 39 31.7 
elongated more than 2.0 60 48.8 
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Conclusions 
 
The proposed classifications of lakes based on various characteristics make it possible to identify 
quantitative and qualitative relationships between diverse objects and indicators. The obtained results will 
allow for the generalization of accumulated data, zoning and typification of objects (phenomena), 
description of the main properties of objects by analogy with identified types, reduction of measurement 
and defining features for the diagnosis of objects, i.e., assigning them to a particular class; and prediction 
of features and characteristics of unstudied objects. 
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