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Abstract

This study aims to assess the effectiveness of the Normalized Difference Vegetation Index (NDVI) in

analyzing desertification dynamics and the sustainability of green areas within the study area from 2007 to

2017, using Geographic Information Systems (GIS). Muthanna Province, the study area, presents a

significant challenge as Iraq's second-largest province by area (51,000 km?). This extensive area has
experienced vegetation cover degradation due to both natural and anthropogenic factors. Natural Factors:
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Include drought, low average annual precipitation (reaching 110 mm/year), high evaporation rates (peaking
at 637.6 mm in July), and elevated summer temperatures (reaching 46°C in August). These factors exacerbate
desertification in the region. Anthropogenic Factors: Encompass overgrazing (driven by high livestock
numbers, notably 1.4 million head of sheep), insufficient grazing units, and urban expansion onto agricultural
land. This expansion has led to deforestation and the loss of green areas, particularly in Samawah city, where
approximately 24 km? of agricultural land has been converted. These combined factors make Muthanna an ideal
model for studying desertification in semi-arid environments. The study employed NDVI as a tool for
monitoring vegetation changes due to its proven capability in distinguishing vegetation density through
satellite imagery analysis. The research specifically utilizes Landsat 5/8 satellite imagery for the spring and
summer seasons (2007-2017) alongside GIS to generate vegetation cover maps. Its objectives include
establishing an analytical framework to identify patterns of vegetation degradation, particularly in fragile
zones, and to monitor desertification trends despite prevailing climatic and human pressures, thereby evaluating
the effectiveness of NDVI. Conclusions indicate that the NDVI is an effective tool for monitoring broad
desertification trends. However, precise causal analysis requires supplementary field data. Key
Recommendations include: 1. Establishing green belts using drought-resistant tree species around major
urban centers within the study area, specifically Samawah and Rumaythah. 2. Implementing livestock
population control measures. 3. Rehabilitating degraded pastures. The study provides a practical framework
for Iraqi policymakers to prioritize desertification control efforts. It emphasizes that protecting green areas
necessitates an integrated approach combining scientific NDVI/GIS analysis with sound administrative

policies.
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