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MAPPING OF DEGRADED LANDS BASED ON MODIS METADATA
(A CASE STUDY OF THE REPUBLIC OF KARAKALPAKSTAN)

Abstract: This article explores the possibilities of using MODIS metadata to
identify and monitor degraded lands in the territory of the Republic of
Karakalpakstan. The results of the monitoring are of great importance for
maintaining ecosystem stability and developing measures for the rational use of
land resources.

Keywords: Degradation, MODIS, Remote Sensing, Ecological Monitoring,
Correlation.

As a result of land degradation, environmental problems take on a number of

negative impacts, particularly developing very intensively in arid regions. Due to
the Aral Sea crisis, soil salinization, erosion, sand encroachment, and a reduction
in vegetation cover have been observed in the territory of the Republic of
Karakalpakstan. To systematically study and monitor this problem, remote sensing
technologies—particularly the use of MODIS (Moderate Resolution Imaging
Spectroradiometer) data—represent an effective solution.

In the mapping process, QGIS 3.28 software was used, and NDVI and EVI

analyses were carried out, as a result of which degraded areas were identified
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(Figure 1). The correlation coefficient levels of the districts of the Republic of
Karakalpakstan were determined using the Spearman method. According to the
table, the degradation levels in Khojayli and Amudarya districts are significantly
higher compared to other districts, whereas the indicators of improved lands are

considerably better in the Muynak and Kegeyli districts (Table 1).

Table 1

The levels are presented as determined using the Spearman correlation

coefficient calculation method

Districts of the
Republic of Temperatur Precipitation Degraded lands Restored lands
Karakalpakstan e °C (mm) % %
Amudarya 4 14 13 3
Beruniy 3 12 9 6
Qonlikol 13 6 8 7
Qaraozek 7 5 6 8
Kegeyli 11 3 1 13
Qongirot 10 4 2 12
Muynaq 14 1 3 14
Nukus 8 9 4 11
Takhtakupir 5 7 5 10
Tortkol 1 8 11 9
Khojayli 6 13 14 1
Chimbay 12 2 7 4
Shumanay 9 10 12 2
Ellikkala 2 11 10 5
Table 2
Spearman correlation coefficient
Indices Temperatur Precipitation Degraded lands Restored lands
e °C (mm) % %
Temperature °C 1
Precipitation
(mm) 0,055944 1
Degraded lands -0,46154 0,307692 1
%
Restored lands
% 0,475524 0,083916 -0,75524 1
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Fig 1. Map Showing Degraded Areas in the Republic of Karakalpakstan

The results obtained indicate the following:
The results showed that in 2014, due to high precipitation and elevated air

temperatures, the level of soil salinization increased significantly. During the
period from 2016 to 2018, environmental problems decreased or land conditions
were improved through drainage irrigation and crop rotation practices. By 2020,
the NDVI values had reached a relatively high level, and lands previously
classified as unsuitable for use were reclassified into irrigated and arable land
categories.

Recommendations for monitoring land degradation and improving land
conditions in the Republic of Karakalpakstan include the following:

«the use of MODIS data, which enables effective identification and

monitoring of degraded lands in the territory of Karakalpakstan;

"Ixonomuka u couuym' Nel2(139) 2025 www.iupr.ru



« strengthening land reclamation (melioration) measures in degraded areas;

o establishing artificial forest plantations and applying bioremediation
methods;

« integrating remote sensing results with local environmental programs.

In conclusion, the mapping of degraded lands in the Republic of
Karakalpakstan using MODIS metadata at two-year intervals demonstrates that the
implementation of the above-mentioned recommendations and effective land
improvement measures can help prevent land degradation across the entire territory
of Uzbekistan and enable the reintegration of previously unusable lands into
productive use.

I consider the use of geoinformation technologies to be highly beneficial for
assessing the dynamics of land degradation and for the systematic study of

environmental problems.
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