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Abstract

Soil erosion poses a significant environmental challenge, particularly impacting ecological stability and agricultural productivity.
This study evaluated the economic costs of soil erosion in the Haji-Ghoshan watershed, a rural agro-livestock ecosystem located
in northeastern Iran. The SWAT model was employed to simulate erosion and sediment levels in the area. To construct the model,
various environmental datasets—such as soil characteristics, land cover, topography, and climatic and hydrological records—were
gathered from multiple sources and integrated into the system. Calibration and validation were performed using SWAT-CUP
software. Subsequently, the financial impact of soil erosion—including nutrient depletion and sediment accumulation in reservoirs
and water channels—was assessed using the substitution cost method. Findings revealed an average annual soil erosion rate of
approximately 11.7 tons. Agricultural lands experienced the highest erosion (10 tons per hectare per year), while forests had the
lowest (0.6 tons per hectare per year). The basin’s yearly sediment yield was estimated at one million tons. Nutrient losses amounted
to 1000 tons of nitrogen, 300 tons of potassium, and 5 tons of phosphorus annually, costing around $1.55 million. Additionally,
considering the global cost of dredging, an annual cost of over $5 million is imposed on water storage reservoirs and transmission
channels.. These findings provide valuable insights for regional policymakers in strategic planning.

Keywords: Environment, Agriculture, SWAT Model, Nutrient Loss, Dredging



