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Abstract

Soil erosion and sediment transport are among the key challenges in the management of water and soil resources in
Iran. In this study, the Modified PSIAC (MPSIAC) empirical model was applied to estimate sediment yield and
evaluate the erosion status in the Plasjan watershed. The model is based on the assessment of nine influencing factors,
including geological characteristics, soil properties, climatic conditions, runoff, land slope, vegetation cover, land use,
surface erosion, and channel erosion. By assigning scores to each factor and integrating the spatial layers, the sediment
yield intensity of each sub-watershed was quantified both qualitatively and quantitatively. The required base data were
prepared and analyzed using the Geographic Information System (GIS). Subsequently, the final erosion index for each
sub-watershed was calculated, and erosion hazard classes were determined according to the model’s standard tables.
The total annual sediment production in the watershed was estimated at 803,301 tons, and the Sediment Delivery Ratio
(SDR) was calculated as 14.48%, indicating considerable sediment deposition along the transport paths. The results
showed that most sub-watersheds fall within the “moderate” erosion class, while insufficient vegetation cover, steep
slopes, and land-use changes were identified as the main contributing factors to increased sediment yield. Based on
these findings, identifying critical areas, implementing erosion control measures, and utilizing remote sensing and
sediment monitoring technologies are strongly recommended. This study provides a scientific basis for improving
watershed management and mitigating erosion-related risks in similar basins.
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