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Extended abstract
1. Introduction

Soil erosion is regarded as one of the most serious threats to soil fertility and productive capacity, making it one
of the most pressing environmental challenges facing developing countries. Reports indicate that soil erosion in
Iran averages around 33 tons per hectare. The severity of erosion in a given region is shaped by the interaction
of climatic, technical, managerial, and policy-related factors at both micro and macro levels (Hosseini et al.,
2011), and its consequences have been considered so severe that some researchers attribute the rise and fall of
ancient civilizations partly to this phenomenon (Shahrivar et al., 2017). Numerous prior studies have addressed
this issue, including research on the role of lime in reducing the erodibility of calcareous soils (Khajoo et al.,
2017), a comparison of SRTM and ASTER elevation models for gully erosion potential mapping (Zakerinejad,
2020), the identification of erosion-prone areas using morphometric parameters and the EPM model in India
(Kadam et al., 2019), an assessment of soil erosion risk in China using the RUSLE model (Ji et al., 2019), and
erosion and sedimentation risk zoning in Sri Lanka (Nimal et al., 2024). Despite this body of research, no study
has specifically applied the WSA method combined with 15 morphometric indicators to prioritize erosion risk
in the Karkheh watershed. Accordingly, the present study aims to identify and evaluate the key factors
influencing soil erosion and to delineate high-risk zones within this watershed, offering a practical tool to
support water and soil management planning.

2. Methodology

In the first step of this research, the necessary pre-processing (sink filling) was performed on the digital elevation
model. In the next step, morphometric indicators (including bifurcation ratio, drainage density, drainage texture,
infiltration coefficient, stream frequency, average channel slope, stream power index, elongation ratio, form
factor, ruggedness number, topographic wetness index, shape factor, circularity ratio, density coefficient, and
relief ratio.) were prepared using GIS software. In the third step, the Karkheh basin boundary, drainage network,
and sub-basins were extracted. The WSA method was then used to zone soil erosion potential, based on the
morphometric parameters and their effects on soil erosion.

3. Results

In this ranking, sub-basins with a rank of 1 have the lowest potential for soil erosion; as the rank increases,
erosion potential increases accordingly, so that sub-basins with a rank of 5 have the highest potential for soil
erosion. In elongated basins, form factor values are low. The shape factor parameter has a direct relationship
with the rate of soil erosion, and high values indicate a high potential for flash floods. The stream frequency
parameter is related to infiltration capacity high values indicate impermeable subsurface materials, high
roughness, and low infiltration capacity. Drainage texture is a geomorphological concept reflecting lithological
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conditions, infiltration capacity, and topography. The drainage density parameter controls the amount of surface
runoff. The compactness coefficient describes the relationship between a basin's shape and a perfect circle: a
value of 1 indicates a circular basin, while values less than 1 indicate deviation from circularity; this parameter
is directly related to the basin's infiltration rate.

4, Discussion & Conclusions

Overall, the results of this study indicate that topographic, slope, and roughness indices play a significant role
in the occurrence of soil erosion in the Karkheh watershed. The soil erosion potential of the Karkheh sub-basins
is influenced by their topographic conditions, with parameters related to basin shape and roughness having the
greatest impact on erosion potential. Sub-basins located in the central areas of the basin also show high erosion
potential; this is consistent with the findings of Bayat (2021), who used the EPM empirical model and found
the highest soil erosion rate in the central sub-basins, with bifurcation ratio, drainage density, and ruggedness
number showing the highest positive correlation coefficients among the morphometric parameters. Similarly,
Jahani et al. (2024) found, using the SLEMSA model, that the highest soil erosion rate occurs in the central,
eastern, and northeastern sub-basins, with an erosion rate of approximately 73.14 to 76.65 tons per hectare per
year. Furthermore, by comparing historical soil erosion patterns with the results obtained from model-based
studies (Parvin, 2023), it was determined that the WSA method offers better performance in soil erosion
potential zoning due to its more precise calculation method. These basins rank highly on most roughness and
shape parameters; consequently, under the WSA method, approximately 50% of the basin's area falls within
zones of medium to high soil erosion potential, with topographic conditions, lithology, and geomorphology
playing an important role by influencing the morphometric parameters. In sub-basins with very low and low
soil erosion potential, roughness and shape parameters play the dominant role, with conservation-priority
rankings ranging from 1 to 5.
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