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SUMMARY 

The methods of satellite imagery for observation and study of the territory, the method of 

identification of forest massifs in spaceborne photography, and ecological problems due to 

deforestation are considered. The results of deforestation of the territory of the Ukrainian 

Carpathians are visualized for different dates. Vegetation indices (NDVI) were calculated. An 

animation sequence was created for a selected area of the forest of the Ukrainian Carpathians 

from 2017 to 2022. 
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Introduction 

 

When the forest ecosystem is disturbed, it becomes one of the most important problems not only in 

Ukraine, but in the world as a whole. ХХІ ст. – a time when most people think about the global 

problems of the existence of the planet and the survival of humanity. One of such global dangers is 

the warming of the climate, and in order to reduce the greenhouse effect, it is crucial to preserve and 

multiply the forest areas of the planet. In Ukraine, a forest cadastre has been formed, which contains 

various characteristics of the forest fund, such as the monetary valuation of forests, accounting for the 

qualitative and quantitative state of forests, the division of forests into categories, depending on the 

main functions they perform, and other indicators. The proposed study of environmental problems of 

the forest is based on the materials of remote sensing of the earth. Not only the state of the object of 

study was followed by remote sensing images, but also its changes over a long period were revealed. 

An analytical study of the forests of the Ukrainian Carpathians was conducted to assess the extent of 

ecological damage as a result of deforestation. According to its territory and ethnic history, the 

Ukrainian Carpathians belong to a large geographical region of Ukraine. The forest sphere was a 

certain part of the life activity and livelihood of the human collective. It is known that the forest is not 

only a biological, geographical, and economic, but also a historical phenomenon. Along with 

agriculture, forestry was an important traditional occupation of the Ukrainian highlanders of the 

Carpathians. The Carpathian Mountains are almost entirely covered with forests. There were many 

forests in the Carpathians, they did not belong to individuals, the benefits of forests were used by all 

strata of the population. However, in the XVII-XIX centuries. the fire system of agriculture became 

widespread, which led to the destruction of large areas of the forest. Under this system, forests were 

burned in separate areas, and grain crops were sown on the ash-enriched land for 3-4 years. After that, 

these areas were used as pastures. 

 
Method  

 

The methods of satellite imagery for observation and study of the territory, the method of 

identification of forest massifs in spaceborne photography, and ecological problems due to 

deforestation are considered. The results of deforestation of the territory of the Ukrainian Carpathians 

are visualized for different dates. Vegetation indices (NDVI) were calculated. An animation sequence 

was created for a selected area of the forest of the Ukrainian Carpathians from 2017 to 2022. 

 

Examples  

 

In order to study the ecological problem of deforestation in the Ukrainian Carpathians, we analyzed 

Internet resources and literary sources, studied the forest massifs of the Ivano-Frankivsk region on the 

ground, and held meetings with officials and foresters. 

 

The first thing that comes to mind when asked what the ecological problem of the forest is, the 

majority answers - illegal felling. It really is, and this is one of the main reasons because it takes less 

than half an hour to cut down a tree, and it takes a decade to grow a new one. To solve these 

problems, a map of the pilot project of the State Forest Agency "Forest in a smartphone" was created. 

This is a register of permit documents that give the right to carry out business activities related to 

wood harvesting (Electronic information service, n.d.). To date, information on 140.5 thousand issued 

permission vouchers for wood harvesting has been made public. Also, the service has developed an 

online map of fellings, which works in pilot mode. Everyone can check all these data: get acquainted 

with the list of logging vouchers and check the legality of felling on the map. The plans of this project 

include launching a registry of forest vouchers for the industrial collection of berries, mushrooms, 

honey, and medicinal herbs. In addition to illegal logging, there are other environmental problems. 

Thus, in 2020, according to official data, the area of damage to forest massifs by pests (of the 

Carpathian region) amounted to 15.2 thousand hectares; damage by diseases - 80.1 thousand ha. 
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However, it is worth understanding that when damaged by pests, wood rots over time and thus 

nourishes the ground cover. In addition, the forest suffers from storms, drying out, and adverse 

weather conditions. According to official data of the State Forest Cadastre in 2017, in the Carpathians, 

within 10 minutes of a natural disaster, a storm broke and uprooted trees on tens of hectares of land 

(The elements swept…, 2017). It is almost impossible to predict such an element and reduce the scale 

of damages. In 2020, a fire broke out in the Carpathians that covered an area of 15 hectares. The fire 

was extinguished, but the consequences of environmental damage will be felt for decades. Forests are 

burning not only in the Carpathians, let's recall the April 2020 fire in the Zhytomyr region, where 85 

thousand hectares of forest burned. During the hot year of 2020, more than 100,000 hectares of forest 

burned in Ukraine. Damages exceeded 500 million dollars. And already in 2021, the first satellite 

system for early detection of forest fires in Ukraine was launched. 

 

The next step of the research was the selection of remote sensing images and the study of forest 

massifs in different spectral ranges. The best time to observe the forest is summer and autumn. In the 

summer, the forests in the pictures in natural colors are displayed with shades of green and change it 

depending on the season. In pictures in artificial colors, the image of the forest changes from crimson 

to red. We can also monitor the selected area for previous years, and see the changes in this or that 

area over the course of 20 years. For the accuracy of the research, we worked on several resources at 

once – GlobalForestWatch (Global Forest Watch, 2014); EO Browser (Sentinel-hub, 2015); Google 

Earth Pro (Google Earth, 2001). We started working with Google Earth Pro, as this service makes it 

possible to explore the territory with a spatial resolution of several meters and trace changes over a 

long period of time (Figure 1). The resource uses archival images of the Landsat satellite since 1972. 

 

  
2005 year 2017 year 

 

Figure 1 Deforestation of the territory of the Ukrainian Carpathians in 12 years 

 

At the next stage of the research, the EO Browser platform was chosen. When working in the EO 

Browser, the Landsat 1-9 and Sentinel 2 satellites are selected with maximum cloudiness of 20% on 

remote sensing images. Remote sensing images with optimized natural and artificial colors were 

chosen for our study, which identified places of deforestation in the territory of the Ukrainian 

Carpathians. After the EO Browser settings, an animated sequence of remote sensing images in 

natural colors was created for the selected area of the forest from 2017 to 2022. The animation clearly 

displayed where and what changes occurred during this time period. 
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Figure 2 Image of the territory of the Ukrainian Carpathians: a – in natural colors, b – in artificial 

colors, c – calculated NDVI (the lighter the green color, the poorer the vegetation, white corresponds 

to treeless areas) 

 

The final stage of the work is the study of forest cover changes on the GlobalForestWatch online 

resource. The service provides access to information both in real-time and in the past. Since 2001, we 

can see where and how the forest has changed in the Carpathian massif.  

 

 
 

Figure 3 GlobalForestWatch's interactive map shows forest cover, changes over time, land use and 

forest protection around the world, but does not reveal the causes of forest loss. On the map, forest 

cover is shown in green, forest regeneration is shown in blue, and everything else is in white. With the 

help of "Tree cover loss", we track the annual loss of forest cover (losses are shown in pink) 

 
Conclusions 

 

As a result of the conducted research: the history and geographical features of the Ukrainian 

Carpathians were analyzed; the causes of environmental problems of the forests of the Ukrainian 

Carpathians and their consequences are analyzed; identification of forest areas on remote sensing 

images was carried out; deforestation over the years was analyzed using various Internet resources 

Google Earth Pro, EO Browser, Global Forest Watch; an animation of the loss of forest massifs was 

created in EO Browser for the period 2017-2022. 5. Ways to solve environmental problems for the 
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forest cadastre were proposed. It was found that one of the biggest ecological problems of the forest is 

massive deforestation, so the proposals for solving this problem are as follows: 1) electronic 

monitoring of the forest; 2) increasing criminal liability for unauthorized logging; 3) control by state 

bodies in compliance with the felling legislation; 4) continuation of the environmental initiative of the 

President of Ukraine "Green Country" - 1 billion trees in three years; 5) national inventory of forests. 
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