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Abstract

This study aims to analyze the spatiotemporal variability of wind and rainfall erosion in Iraq during the period
1993-2022, by integrating artificial intelligence (AI) techniques within a Geographic Information System (GIS)
framework. Long-term climatic data from four representative stations—Mosul, Baghdad, Rutbah, and Basra—
were used to capture the regional diversity of erosion processes. The Fournier—Arnould Index (FAI) was applied
to estimate rainfall erosion intensity, while the Chepil climatic factor (C) was employed to evaluate wind erosion
potential. Both indices were integrated into the Total Erosion Sensitivity Index (TESI), which combines the
effects of rainfall, wind, slope, and vegetation cover (NDVI) using the Analytic Hierarchy Process (AHP)
weighting method.Results revealed that rainfall erosion predominates in northern Iraq, reaching its highest
intensity in Mosul (R = [.0*), whereas wind erosion dominates in the southern and western regions, particularly
in Basra and Rutbah (W = 1.0%*). The composite TESI values ranged between 0.36 and 0.55, indicating moderate
to high sensitivity across arid and semi-arid zones. The integration of Al algorithms—Random Forest and K-
Means—enhanced the spatial modeling accuracy by approximately 18% compared with traditional statistical
approaches.This research provides a novel contribution to applied geomorphology in Iraq by merging classical
climatic erosion equations with intelligent spatial modeling, producing quantitative maps that identify high-risk
geomorphological zones. The findings support sustainable land management and desertification control
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strategies under changing climatic conditions.Keywords: Rainfall erosion, Wind erosion, Artificial
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