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Abstract
This research aims to conduct a geospatial analysis of vegetation degradation risks in Al-Daur

District and assess its implications for the sustainable development of natural rangelands using
Geographic Information Systems (GIS) techniques. The study area covers (2,748.69) km?,
representing approximately (11%) of the total The study adopted a quantitative analytical
approach based on integrating climatic characteristics with vegetation degradation indicators
and rangeland conditions, supported by field surveys. The results reveal a severe structural
imbalance in the ecological equilibrium; the actual grazing density reached 1.93 animal
units/dunum, a value that exceeds the carrying capacity established by international standards
(ICARDA) by approximately tenfold. Spatial analysis confirmed an extreme negative response
of vegetation due to critical water deficits, as annual evaporation rates surpassed precipitation
by more than 18 times. This exacerbated the desiccation of annual plants during the spring
seasons before completing their biological cycles and seed dispersal, thereby undermining the
soil's "seed bank." Furthermore, spatial modeling indicated that the intersection of climatic
stress and mechanical pressure from livestock hooves induced soil compaction, accelerating
negative plant substitution where thorny species (e.g., Alhagi) dominated over palatable
varieties (e.g., Matricaria). The study recommends restructuring grazing loads and activating
a periodic reserve system based on geographic modeling to mitigate desertification and ensure
resource sustainability in the studied area.

Keywords: Geospatial Analysis, Al-Daur District, Vegetation Degradation, Grazing Capacity,
Rangeland Sustainability, GIS
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