
 

 

International Conference of Young Professionals “GeoTerrace-2022” 

3-5 October 2022, Lviv, Ukraine 

GeoTerrace-2022-066 
 

Determining the area of the Shatsky lakes by satellite images using 

the data of the remote sensing 
 

*K. Mikhulia, A. Mienasova, T. Shovkoplias, N. Tarasova (Taras Shevchenko National University 

of Kyiv) 
 

SUMMARY 

 
 

Fresh water, in sufficient quantity and of appropriate quality, is necessary for all spheres of life and is 

important for sustainable development. The ecosystems associated with it – including lakes, rivers, 

wetlands and groundwater – provide water and food for billions of people, provide unique habitats for 

many plants and animals, and protect us from floods and droughts. In recent decades, as a result of 

global climate changes and uncontrolled anthropogenic factors: drainage, reclamation, groundwater 

extraction, construction and agricultural use, significant changes in the state and hydrological regime 

of water bodies have been observed. There are few regions in the world that are not affected by the loss 

of potential sources of fresh water supply. Even the best natural tourist decoration of Volyn, the blue 

pearl of Ukraine, the Svityaz lake was on the brink of disaster, its water area receded from the modern 

coastline by 30–70 m (Martyniuk V.O., Tomchenko O.V., 2021). In terms of water resources, Ukraine 

ranks one of the last in Europe. A good example is the Volyn Region, the main source of fresh water of 

which is the Shatsky Lakes, which are a single water complex. They are fed by artesian water of 

incredible purity, which is why you can use it without even purifying it. The largest and deepest lake 

not only in Volyn, but also in the whole of Ukraine is Lake Svityaz, which is located not far from the 

Shatsk village. Since the areas of water bodies change every year, monitoring their condition and 

solving the resulting problems is an urgent task. The use of data and technologies of remote sensing of 

the Earth helps in this. 
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Introduction 

 

Fresh water, in sufficient quantity and of appropriate quality, is necessary for all spheres of life and is 

important for sustainable development. The ecosystems associated with it – including lakes, rivers, 

wetlands and groundwater – provide water and food for billions of people, provide unique habitats for 

many plants and animals, and protect us from floods and droughts. In recent decades, as a result of 

global climate changes and uncontrolled anthropogenic factors: drainage, reclamation, groundwater 

extraction, construction and agricultural use, significant changes in the state and hydrological regime 

of water bodies have been observed. There are few regions in the world that are not affected by the loss 

of potential sources of fresh water supply. Even the best natural tourist decoration of Volyn, the blue 

pearl of Ukraine, the Svityaz lake was on the brink of disaster, its water area receded from the modern 

coastline by 30–70 m (Martyniuk V.O., Tomchenko O.V., 2021). In terms of water resources, Ukraine 

ranks one of the last in Europe. A good example is the Volyn Region, the main source of fresh water of 

which is the Shatsky Lakes, which are a single water complex. They are fed by artesian water of 

incredible purity, which is why you can use it without even purifying it. The largest and deepest lake 

not only in Volyn, but also in the whole of Ukraine is Lake Svityaz, which is located not far from the 

Shatsk village. Since the areas of water bodies change every year, monitoring their condition and 

solving the resulting problems is an urgent task. The use of data and technologies of remote sensing of 

the Earth helps in this (Zatserkovnyi V. I., 2018). 

 

Methods of investigation. 

 

The loss of lakes significantly affects the level of environmental pollution as well as climate change in 

the region, and this loss is a serious and inevitable challenge for maintaining ecological sustainability 

in the face of water bodies that are filling up. Therefore, mapping changes in lake areas is critical for 

environmental protection and mitigating environmental problems in the Shatsky Lake region. The 

change in lake area is a complex result of many external factors, so my research did not focus on what 

affects the increase or loss of lake area, such as climate change, but only general changes in the lakes 

of the Shatsky Reserve. 

 

 
Figure 1 The location of the studied lakes of the Shatsky Reserve 

 

Google Earth Engine 

 

There is a wide variety of applications, methods and software that can be used to monitor water bodies 

(Semeniaka, V., Zatserkovny, V., Ilchenko, A., Trofymenko, P., Nikolaienko, O., 2021, Zatserkovnyi, 

V., Trofymenko, P., Amelyanets, A., Mykytyuk, V., Kotkova, T., 2020). One of these is the Google 

Earth Engine – which combines a vast catalog of satellite imagery and geospatial data with planetary-

scale analysis capabilities. With the help of the web code editor, it is possible to visualize various 

information about objects. A detailed description of the code can be found on the website. For example, 

using the algorithm of water transition into different classes, it is possible to show how the mirror of 

the Shatsky lakes changed between 1984–1999 and 2000–2015. 
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Figure 3 Transitional classes of water, Google Earth Engine 

 

 
Figure 4 Total number of transitional water classes, Google Earth Engine 

 

This algorithm uses values from 1984 to 2015 to determine the water surface that remained intact or 

changed. According to the results, it can be seen that the majority of the mirror - 89.7% in 31 years 

remained constant, but almost 11% switched to seasonal or was completely lost. It would seem that 

over such a long period of time, such a small percentage is no big deal, but if nothing is done and the 

loss continues, some lakes may disappear and some may become seasonal. 

 

Use of spectral indices (NDVI, MNDWI) 

 

Indices are calculated from multichannel images. One of the main ways to use these indices is to 

compare the same object on many images over a certain period of time. For the study, 7 periods of data 

sets covering the period from 1989 to 2021, April - August, were selected to study the changes in the 

main lakes of the Shatsky district. All remote sensing images used are from Landsat satellites and data 

from the United States Geological Survey (USGS) website. This study uses the above data to study the 

linear and polygonal layers of lakes, mainly using the water withdrawal method, visual interpretation 

in ArcGIS of NDVI and MNDWI indices, and area change calculation. The main data of the images are 

presented in Table 1. 

 

Table 1 Image data set 
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At the first stage, the area of Shatsky Lake was used as a mask for cropping the Landsat remote sensing 

image. Next, NDVI and MNDWI indices and channel relationships were applied to distinguish water 

bodies from other surface features. After visual interpretation, the spatial location and size of each lake 

was confirmed. The results are shown in Table 2. 

 

Table 2. NDVI and MNDWI indices and channel relationships 

Year NDVI MNDWI 

1989 

  

 571,563 km2 583,317 km2, Flooding - 21,159 км2 

2007 

  
 583,614 km2 569,628 km2, Flooding - 22,212 км2 

2021 

  
 551,655 km2 542,385 km2, Flooding -35,127 km2 

 

According to the NDVI index: The area of the water mirror decreased from 1989 to 2002 and increased 

in the 5 years until 2007, but despite changes in the larger and smaller direction, in 2021 the area fell to 

the level of 1996. In some images, the indicators of the edges of water bodies have positive values, there 

is a high probability that these are wetlands and other vegetation on the water. 

 

According to the MNDWI index: From 1989 to 1996, the area values decreased, but almost recovered 

by 2002 and fell by 10 km2 by 2007. The following years were not stable in terms of area, but in 2021 

the lakes already have the lowest value for the years under study. Also, this index shows a fairly large 

number of wet/flooded areas, which is somewhat reassuring. 
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Conclusions 

 

In the process of research, it was established that the area of the water area of the lakes of the Shatskyi 

region under the influence of natural anthropogenic transformations has an unstable area, and by 2021 

it has decreased to its minimum values. Most lakes have wetlands and vegetation that increases over 

time. This direction of regional landscape and limnological studies of the Shatskyi region with the help 

of Remote sensing data and GIS technologies is important for the development of ecological passports 

of lakes. It will make it possible to lay the foundation for geoecological monitoring of lakes and create 

preconditions for the balanced natural use of water bodies. 
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