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ABSTRACT

Soil degradation is considered one of the major environmental issues
associated with the interaction of natural and human factors, particularly in
arid and semi-arid regions. Soils in these regions are characterized by high
sensitivity to climatic changes and improper land-use practices. Accordingly,
this study aimed to analyze the temporal and spatial variations in both
temperature and rainfall, and to clarify their impact on soil moisture through
seasonal trend analysis of climatic elements for the period 1980-2020.

The study also relied on remote sensing techniques and satellite imagery
(Landsat TM), using the Normalized Difference Moisture Index (NDMI) to
monitor and analyze changes in soil properties and levels of soil degradation.

The results revealed a clear temporal change in soil moisture levels. Areas
experiencing high moisture stress showed a significant increase, expanding
from 290.7 km? in 1993 to 679.1 km? in 2020. The areais classified under
moderate moisture stress remained relatively large; however, a noticeable
declining trend after 2005 is recorded. Meanwhile, the moderately moist level
exhibited a clear fluctuation toward decline, with its area decreasing from
482.3 km? in 1993 to 317.3 kmz2 in 2020, indicating a reduction in moderately
moist conditions. In addition, the very moist level showed a sharp and
continuous decrease, shrinking from 137.9 km2in 1993 to 27.7 kmz in 2020.

Overall, the findings indicate a general trend toward increasing aridity in the
study area, represented by the expansion of areas under high and moderate
moisture stress, accompanied by a clear decline in moist and moderately moist
areas. This trend has contributed to a noticeable deterioration in soil properties
during the study period, driven by rising temperatures and declining rainfall, in
addition to the impacts of various human activities. Consequently, agricultural
land productivity has decreased, and manifestations of environmental
degradation have increased in the study area.
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