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:Abstract A 5l dalily (aldtia)

The present study investigates the qualitative monitoring of the accelerated
decline in the biological efficiency of vegetation cover in Rawa District, which
encompasses an area of 5,670 km?, representing approximately 4.09% of the total
area of Anbar Governorate (138,501 km?). The research problem is defined by the
complex intersection between climatic extremes and structural soil fragility, which
has led to physiological imbalances, exacerbated desertification, and intensified dust
storm activity. The study aims to evaluate the spatiotemporal dynamics of vegetation
cover for the period (2005-2025) and analyze the functional correlation between the
Normalized Difference Vegetation Index (NDVI) and geo-climatic variables to
formulate a sustainable management model. To achieve this goal, a quantitative
analytical approach was adopted, integrating Remote Sensing (RS) and Geographic
Information Systems (GIS) to process Landsat 5 & 8 satellite imagery. Technical
procedures included the application of NDVI and the Global Aridity Index (D),
alongside Overlay Analysis to correlate land cover classes with dominant soil
patterns. The results reveal a structural shift toward 'thermal extremism," with
maximum temperatures reaching 45.3°C and winter freezing plunging to -1.6°C,
thereby inhibiting plant metabolic processes and undermining ecosystem viability.
Spatial analysis demonstrated a significant recession of water bodies to 1.2%,
contrasted by a steady expansion of barren lands to 3,350.2 km?, occupying 59.10%
of the district's total area, while dense vegetation cover shrank to 3.40%. These
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numerical indicators confirm the prevalence of 'sustained hydrological drought' and
a cumulative water deficit gap within the study area. Consequently, the study
recommends adopting a 'Differentiated Spatial Management' strategy, activating
rainwater harvesting systems, and establishing an advanced local early warning
observatory to monitor desertification encroachment and ensure ecological
sustainability for future generations.

Keywords: Rawa District -Normalized Difference Vegetation Index (NDVI)- Climate Extremes-

Spatiotemporal Dynamics- Geographic Information Systems (GIS)
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