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The problem of soil salinity poses a serious challenge for both forestry and the 

environment. Solving this problem plays a decisive role in ensuring the sustainable 

development of the region and its environmental sustainability. It is worth noting that 

soil salinity can be classified as mild, moderate, severe or very severe, depending on 

the level of salinity. It is generally accepted that saline soils can significantly reduce the 

yield of forestry crops, with reductions ranging from 25% on slightly saline soils to 

100% on very highly saline soils. In Uzbekistan, salinity affects a large proportion of 

irrigated land: an estimated 52% of land is affected, and 40% of it is highly or 

moderately affected.  

In Karakalpakstan, the situation is even more dire: 78% of the lands are affected 

by salinity, and 45-48% of them are severely or moderately affected. Including in the 

Aral Sea region, these values are much higher than those listed above. 

The above factors can have a negative impact on the quality and ecological 

fertility of irrigated lands, which will ultimately lead to a decrease in the productivity 

of forestry crops. However, with proper management and attention to these factors, it 

is possible to mitigate their impact and increase the overall productivity of saxaul 

cultivation as well as for the creation of forestry enterprises . 

In this regard, it is worth emphasizing the importance of conducting systematic 

research aimed at accurately determining the degree of soil salinization in the Aral Sea 

region. The relevance of this study is due to the need to develop information tools that 

can provide objective data on the condition of soils, which, in turn, is a key factor for 

making informed decisions in forestry and ecosystem management. 

The objective of this study is to develop an effective method for estimating the 

degree of salinity using aerial imagery. This method should provide high accuracy and 

spatial resolution to obtain detailed information on the distribution of salts in the soil 

layer. This will not only allow us to better understand the scale of the problem, but 

also identify priority areas for action to prevent soil degradation and restore 

ecosystems. 

The study focuses not only on the technical aspects of aerospace data analysis, 

but also on its interpretation in the context of environmental and forestry challenges 

facing the region. The results of this study are intended to be used as a basis for 

developing effective salinity management strategies and supporting sustainable 

development in the Aral Sea region. 

Methodology 
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• Receiving Aerospace Images: 

To analyze soil salinity in the Aral Sea region, aerospace images obtained using 

the Landsat satellite sensor were used . The choice of the study area was determined 

by geographical coordinates, namely latitude 44°40'07" north and longitude 58°57'09" 

east, which made it possible to cover the characteristic Aral Sea landscapes ( Fig. 1) 

The process of obtaining images was regulated taking into account the time of 

day, atmospheric conditions and internal characteristics of the sensor. To ensure high 

resolution and data accuracy, images with optimal shooting parameters were selected, 

excluding periods of cloudiness and other atmospheric interference. 

As a result of the image acquisition stage, a data set was generated, which is 

multi-channel images with high spatial resolution. This data set became the basis for 

subsequent analyzes aimed at assessing the degree of salinity in the study area. 

 
 

 

 

 

Fig.1 Covering zone of the Aral Sea region 

Data analysis and assessment of soil salinity in the Aral Sea region: Satellite 

images were carefully analyzed to determine the degree of soil salinity in this region. 

Multi-channel image processing methods were used, including indices such as salinity 

index (SSI) and soil moisture index (NDWI). These indicators helped identify areas 

with high salt content and high moisture levels, which are associated with salinity. 

The salinity index (SSI) was calculated based on the ratio of values in certain 

spectral channels, which allowed the identification of areas with high salt content. Soil 
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moisture index (NDWI) was used to identify areas with high moisture content, which 

is also an indicator of salinity. 
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