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SUMMARY 

Desertification is a process of land degradation in arid, semi-arid and dry sub-humid climate 
regions. It occurs as the result of various factors, including climate change and human 
activity. The paper discusses desertification threats of the Oleshky National Park territory in 
the Kherson region. The genesis, dynamics and possible consequences of sand landscapes 
development in the region has been shown. The technique for the Oleshky National Park 
landscapes visual and instrumental analysis has been carried out. The spatial data for 
landscape monitoring of 1985 - 2013 period has been chosen. The key areas of forest area 
changes and wildfires monitoring using remote sensing data from 2018 and 2022 has been 
provided. The geospatial analysis shows the arid landscapes increase during the last years. 
The main factors are improper land management, forest fires and inappropriate forest 
plantations care around the sand arena. Forest in the research area should managed to stop the 
rapid increase of the desert massif. The strict control of these plantations condition should 
allow to fulfill the forest plantations health.  
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Introduction     

Climate change has accelerated dramatically in the last years due to use of fossil fuels and atmosphere 
contamination. The desertification is the degradation of dryland ecosystems (in arid, subarid and 
subhumid areas) caused by changes in climate and human activities. It is an urgent problem of 
mankind and consists of the destruction of the biological potential of the territories and, biodiversity 
reduction. Visually it forces a territory condition similar to natural desserts. In Europe, the 
Mediterranean areas are a hotspot of desertification because of soil erosion and land degradation. The 
process of desertification is related with concoction of climatic conditions, soils, geomorphology and 
anthropic pressure (Grilli et al., 2021). Southern Ukraine climate conditions are very similar with 
these in the Mediterranean. Oleshky sands in the Kherson region is an interesting object of research. It 
should be mentioned that Oleshky sands territory is not a desert from a scientific point of view. The 
area has some features of a desert, but according to the temperature regime and precipitation, it should 
be defined as semi-desert. However, the climatic conditions here are very arid.  The sand heats up to 
75 degrees in the summer. Global worming also can make influence on the climate conditions here. 
The development of Oleshky Sands is described by P.A. Kostychev in the 19-th century. Oleshky 
Sands have created by people because of cattle livestock overgrazing in the area. The ordinary 
vegetation was destroyed and sand was spread under the influence of wind erosion. Artificially 
planted dense pine forests restrain the desert. Large-scale fires often occur because the forest catches 
fire easily in summer due to weather conditions. Nowadays the National Park in the area has been 
created (Hrebovych, 2022).  

This near infrared, red and green false-color image (figure 1) shows details of bare lands (white) and 
forest landscapes burn severity. Bright pink is the most vigorous vegetation, darker reds indicate more 
substantial vegetation, and rust color could indicate scorched vegetation. Yellow line shows the 
border of National park.   

 
Figure 1 Northern edge of Oleshky sands National Park. (Source: Planet Scope image 2022-09-04 
13:54:03 UTC) 

One of the methods of desertification process research is remote sensing (RS) data analysis. Remote 
sensing allows to make real time monitoring of such territories with image processing techniques. 
Consider this method on the example of Oleshky sands.   

Method and Theory 

Earth observation with remote sensing technologies is a significant tool for monitoring and decision-
making in the context of combating land degradation and desertification.  It is covering a wide range 
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of methods for measuring a significant number of environmental parameters and processes of the 
Earth's surface.  All sensors on satellite platforms are gathering the data that show the processes in the 
atmosphere, hydrosphere, on the Earth surface. The conditions of soils, vegetation, water bodies, 
glaciers, snow cover can be visualized and assessed. Remote sensing data interpretation is GIS 
environment allows to convert raw data into useful monitoring information for decision making at the 
different management levels.   

One of the first large-scale desert monitoring projects is CAMELEO (Changes in arid Mediterranean 
ecosystems in the long term due to observation of the Earth). The data obtained from NOAA AVHRR 
and SPOT for the period 1987–2000 was used.  The main goal of the DEMOS project (Desertification 
in the Mediterranean Drylands), carried out in 1997–2000, was to control ecosystems desertification 
processes in Turkey and Lebanon.   As a result, methods for remote monitoring of land degradation 
processes were developed. The First World Soil Degradation Map was published in 1991 by the 
Global Program for assessing soil fertility decline due to anthropogenic impact (GLASOD). It 
provided the first estimation of land degradation at global scale. However, the recommendations 
proposed for this work could not be applied in all landscapes. The detailed linkage between 
agricultural, environmental and structural policies and desertification in Southern Europe has shown 
in (Juntti & Wilson, 2005). The authors (Rodrigo-Comino et al., 2021) emphasize at the danger of the 
desertification to local population. USGS Landsat remote sensing data use has described in 
(Bogdanets, 2017). The ‘desertification risk’ indicator risk for a local area has been developed 
(Brandt & Geeson, 2015). It consists of series of physical, environmental and socio-economical 
indicators (e.g. type of vegetation, annual rainfall, soil depth, land use intensity, etc.)  

The European Space Agency's Copernicus satellite program has opened up new opportunities of 
remote sensing data use for landscapes degradation processes monitoring (Tarariko, 2016). The paper 
goal is making a visual and instrumental analysis of 1985 - 2013 Landsat satellite images (Figure. 2).  
QGIS and GDAL tools were used to process image data. The comparation of the 1985-year image (a) 
and 2000 year (b) shows the forest area increasing. It is result of counteracting desertification by 
forests planting. Let's compare the 2002 Landsat 7 image (c) and 2013 Landsat 8-9 L2 image (d). The 
degradation of the forest cover and the increase in the sand area are clearly visible. It approves the 
need for constant monitoring, because re-desertification may occur, which could extend to other parts 
of the territory.  
 
The important problems of forest conservation in the area are wildfires, which also contribute to 
desertification. The pine forests in Oleshky Sands often burn. Sometimes ignitions have natural 
origin. A small piece of glass acts like a lens that focused the rays of the sun and set fire to the 
needles. But most fires, experts say, are caused by the "human factor." When the air temperature 
approaches to +40 ° C, the soil temperature in the area riches +70° C. The area is popular tourist 
destination.  If someone throws a smoldering cigarette on dry grass or needles, then after 5 seconds a 
fire will ignite. The important factor should be taken into account is that all these forests are 
artificially planted. The pine tree landscapes are not a natural ecosystem, so the forest area is 
constantly decreasing without people assistance (Figure 3). 

It is difficult to study the wildfire forest losses from the natural colors image (a). The image in SWIR 
(short wave infrared) diapason (b) shows the consequence of the wildfires. During the august of 2022 
there are numerous wildfires caused by Russian aggression into Ukraine. 
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Figure 2 Forest cover change (Source: EO Browser) 

 
Figure 3 Wildfires inside Oleshky Sands area (Source: EO Browser) 
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According to the State Forestry Agency, the number of forest fires in Ukraine compared to the same 
period last year increased by 2,3 times, and the area of wildfires skyrocketed by 77 times. In 70% of 
cases, the forest fires this year were caused by active hostilities, shellings, cruise missiles, mine 
explosions, etc (Briefing on the environmental damage caused by the Russia’s war of aggression 
against Ukraine, 2022). Also, wildfires spread facilitated by a strong gusty wind. In the picture (c) can 
see fire and smoke. But SWIR image (d) shows burnt forest covered a large area.  

Conclusions 
 

Forest wildfires and inappropriate land management and forest plantations care around the sand arena 
predetermine a vast danger.  Forest fires, which destroy large areas of pine forests, are a significant 
environmental problem for Kherson Oblast, as they lead to the emergence of large forestless areas. 
The natural renewal does not occur on the areas because of unfavorable climatic conditions of the 
region. The geoinformation analysis is able to make forest stocktaking and sand spread easy. As 
mentioned earlier, the problem of forest wildfires and desertification should be solved with the help of 
remote sensing and geospatial analysis. It is not easy to create ideal conditions for the forest growth. 
In the paper land cover dynamics technique has been proposed. It consists of different demote sensing 
data combination. The visual analysis has been made by Landsat. The PlanetScope images were 
processed in QGIS environment. The perspectives of research lays in highlighting the differences 
between healthy vegetation areas and burned areas, in consideration of their different signatures.     
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