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Abstract

Abstract

In this study, the Revised Universal Soil Loss Equation (RUSLE) was applied to estimate and analyze soil
erosion in the Ghouri-Chay watershed, located in Ardabil Province, Iran. Five main factors of the model—
rainfall erosivity, soil erodibility, slope length and steepness, vegetation cover, and conservation practices—
were calculated, and the corresponding maps for each factor were prepared in ArcGIS 10.8. The input data
included a 12.5 m resolution Digital Elevation Model (Alos PALSAR), rainfall statistics from the Iran
Meteorological Organization, the Iranian soil texture map at a scale of 1:250,000, and Sentinel-2 satellite
images for 2024. In addition to the RUSLE factors, the influence of environmental indices such as the
Topographic Wetness Index (TWI), Stream Power Index (SPI), slope curvature, slope gradient, and vegetation
cover on erosion was examined. Pearson’s correlation test and linear regression analysis were used to calculate
correlation coefficients and coefficients of determination (R2). The final annual soil erosion map indicated that
erosion rates in the watershed range from 0 to 18.37 t/ha/year, with the highest intensities occurring in the
western, northeastern, and some central areas. These regions are mainly characterized by steep slopes, sparse
vegetation cover, high rainfall erosivity, and erosion-prone soil textures. Statistical analysis results revealed
that slope had the highest correlation with soil erosion (r = 0.33, Rz = 0.11), highlighting the significant role
of topography and elevation differences in erosion intensity. The SPI and NDVI indices also showed positive
and significant correlations (r = 0.20 and r = 0.22, respectively), whereas the TWI and slope curvature indices
exhibited no significant relationships. The findings of this study underscore the necessity of implementing
protective measures such as vegetation stabilization, land use management, and runoff control in high-risk
areas of the watershed.
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