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SUMMARY 

On the Kremenchuk reservoir there is a constant destruction of the coasts, with the movement 
of the coastline to land. In connection with, it is necessary to correct the position of the coastal 
protective zone, which is installed on the shores of reservoirs, and to monitor agricultural 
activities on the coast of the reservoir. An effective monitoring instrument is the interactive 
Google Earth Pro maps, provided with GPS navigation, scale and the function of building 
hypsometry on paved routes. The study reveals methodical approaches for determining the 
steepness of the reservoir coast and the boundaries of the coastal protective zone based on 
Google Earth images. In particular, specific monitoring data were established for an 
agricultural plot on the northern outskirts of the village Stetsivka Chyhyryn territorial 
community of Cherkasy district. The application of the doubled width of the coastal protective 
zone in this part of the reservoir is substantiated. The average slope of the coast on the route of 
the study is: within the coastal protective zone in width 100 m – 10.7% or 6.11 degrees; within 
the coastal protective zone in width 200 m – 8.7% or 4.97 degrees. The limited regime of 
economic activity is subject to a strip of problematic agricultural plot in a width of 52 m. 
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Introduction 
 
Kremenchuk reservoir is located within four administrative districts of central Ukraine – Cherkasy and 
Zolotonosha districts (Cherkasy region), Kremenchuk district (Poltava region), Oleksandriia district 
(Kirovohrad region). The main purposes of the reservoir are hydropower, regulation of the Dnieper flow 
and its tributaries, drinking and economic water supply, navigation, fishing industry. A reservoir 
coastland is used mainly in the agricultural, forestry, residential and recreational purposes. The coasts 
of the reservoir are collapsing. The rate of retreat of the coastline in some years reaches 15 m.  
Problems of land management of the coastal part of this reservoir and minimization of the consequences 
of its creation are insufficiently investigated. The subsidence phenomena, waterlogging and flooding of 
the territory (Bagmet, 2017), legal problems of reservoir lands (Vyshnevskyi, 2018), the problem of 
identification of the coastal protective zone of reservoirs (Dubnyak, 2010, 2015), clarification of the 
boundaries of reservoirs (Shevchuk et al., 2014), the current state of the coastal areas of Kremenchuk 
reservoir (Lashko and Dryga, 2019, 2020; Shelkovska, 2015) were studied. An important task is to 
organize monitoring in the coastal part of the Kremenchuk reservoir, in particular, for compliance with 
rules of agricultural activity. 
 
Method 
 
This study is based on data obtained from interactive Google Earth Pro maps with support for GPS 
navigation and aims to develop methodical approaches for monitoring economic activity on the coast of 
the Kremenchuk reservoir. The coordinates of terrain points (including heights) were determined, 
schemes were drawn, and constructions were analyzed. 
 
Results 
 
Due to the constant change of the coastline of the reservoir, it is necessary to correct the position of the 
coastal protective zone, which is installed on the shores of reservoirs. According to Ukrainian legislation 
(Land Code, article 60, 61; Water Code, article 88, 89) for large rivers and reservoirs on them, in 
particular, for the Dnieper River and Kremenchuk reservoir, the coastal protective zone should be a 
width of 100 m. In the case of steep slopes of more than three degrees (practically all coast of the lower 
part of the Kremenchuk reservoir), the minimum width of the coastal protective zone is doubled. Within 
the coastal protective zone, certain types of economic activity are prohibited, including agricultural 
activities: ploughing, gardening, storage and application of pesticides and fertilizers, organization of 
pasture livestock, etc. 
The legislation of Ukraine does not define the places of the beginning of the coastal protective zone, but 
based on the provision that the coastal protective zones are allocated within the limits of water protection 
zones, the internal boundary of the water protection zone is necessary. According to (Poriadok, n.d.), 
the internal boundary of the water protection zone coincides with the minimum water level in the water 
object (must be understood – a lean water level). But on forest lands of Ukraine, the limits of water 
protection zones are not established (in connection with a significant water protection function of 
forests). The coasts of the Kremenchuk reservoir are mainly covered with water protection forests 
(Halchenko et al., 2021; Lashko, 2009). Therefore, it will be logical to project the coastal protective 
zones from the conditional shore line, which must correspond to the normal level of water reservoir 
(81.0 m for Kremenchuk reservoir). As an example, by Google Earth images, the boundaries of the 
coastal protective zone for the outskirts of the village Stetsivka Chyhyryn territorial community of 
Cherkasy district are determined (Figures 1–4).  
 

The sequence of definitions: 
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 laying hypsometry routes (perpendicular to the coastline); 
 setting the coast boundary (the inner boundary of the coastal protective zone), which 

corresponds to the normal water level 81 m (Figure 2); 
 installing the external boundary of the coastal protective zone of 100 m (Figure 3); 
 determination the average slope of the coast within of the coastal protective zone of 100 m 

(Figure 3); 
 installing the outside of the external boundary of the coastal protective zone of 200 m if 

necessary (in the case of the average slope of the coast within of the coastal protective zone of 
100 m more than three degrees) (Figure 4).  

In addition, at each stage it is necessary to determine the geographical coordinates and marks of heights 
of the installed points. 
 
In a particular example, the average slopes of the coast of the Kremenchuk reservoir at all intervals of 
its profile exceed three degrees. Thus, in relation to the problematic agricultural plot from the outskirts 
of the village Stetsivka will be substantiated to the use of the norm of the doubled width of the coastal 
protective zone of the Kremenchuk reservoir. 
 

 
Figure 1 Situational scheme of the study territory (a) and paved route (b): red contour – agricultural 
plot; points: А1 – aquatorium of reservoir, А3 – existing coast boundary, А5 – boundary of the 
agricultural plot, A7 – a remote point of land. 
 

 
Figure 2 Determining of the coast boundary (of the inner boundary of the coastal protective strip, point 
A2), which corresponds to the normal supported water level in the reservoir of 81 m.  
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Figure 3 Determining the external boundary of the coastal protective strip in width 100 m (point A4) 
and of slope of the coast between the points A2–A4: images orientation – to the northeast; the average 
slope of the coast – 10.7% or 6.11 degrees. 

 
Figure 4 Determining the external boundary of the coastal protective strip in width 200 m (point A6) 
and of slope of the coast between the points A2–A6: images orientation – to the northeast; the average 
slope of the coast – 8.7% or 4.97 degrees. 
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Conclusions 
 
A legality definition of the limits of the coastal protective zone is impossible without setting the 
steepness of the coastal slopes (as a factor in the application or not the use of a doubled norm of a coastal 
protective zone). A simple, operational and sufficiently reliable means of such a definition can be 
interactive maps of Google Earth Pro, provided with GPS navigation, scale, and a function of building 
hypsometry on paved routes. Of course, satellite images must have high resolution. 
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