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Extended abstract

1- Introduction

Soil susceptibility to erosional processes such as detachment by raindrop impact or shear from surface
runoff is referred to as soil erodibility. Intrinsic soil properties including texture, aggregate stability, shear
strength, infiltration capacity, and the content of organic matter and chemical elements are the most
important factors influencing soil erodibility. Although other factors, such as the degree of disturbance
(e.g., tillage), also have an impact, the dependence of soil erodibility on the soil’s physical, mechanical,
hydrological, chemical, geological, mineralogical, and biological characteristics makes its concept and
assessment complex. Various approaches are commonly used to determine and estimate soil erodibility.
These include:

* Long-term direct measurement of soil loss under natural rainfall conditions.
* Rainfall simulation experiments.

* Predictive models and equations based on measurable, independent soil variables correlated with
erodibility.

Due to the time-consuming and labor-intensive nature of direct measurement, researchers often rely on
rainfall simulators, models, and predictive equations for estimating soil erodibility. Over the past decade,
numerous studies across different landforms have been conducted to predict the soil erodibility factor
using both classical statistical and geostatistical methods. Geostatistics encompasses various
techniques—such as kriging—to estimate the spatial variability of a given variable. Kriging has been
widely applied by soil scientists to assess soil erodibility factors. The Dourahan watershed is a sub-basin
of the Greater Karun River. Given the construction of several hydroelectric dams along the Karun,
identifying erosion-prone areas within the watershed is essential to prevent reservoir capacity reduction
due to sediment accumulation. Proper management measures must be implemented to control erosion in
these areas. Accordingly, this study investigates the soil erodibility index in the Dourahan watershed.
Furthermore, due to the variety of interpolation techniques, identifying the method with the least
estimation error for assessing spatial variations of terrain factors is necessary. This study therefore
evaluates several common interpolation methods, including ordinary kriging, simple kriging, and the
inverse distance weighting (IDW) method with a power of two.
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2- Methodology

The Dourahan watershed, with a total area of 3,964.01 ha, is located in Borujen County, Chaharmahal
and Bakhtiari Province, Iran, and is a sub-basin of the Greater Karun River. Its geographic coordinates
range from 31°36'45" to 31°42'43” N latitude and 51°03'07” to 51°13'00” E longitude. Based on
accessibility to different parts of the watershed and geological, lithological, and topographic maps, 58
surface soil samples were collected using a stratified random sampling design. Sampling plots were 20 x
20 m in size, and samples were taken from the 0-30 cm depth. Soil structure codes were determined in
the field based on aggregate size and shape, and infiltration rates were estimated using the tables proposed
by Wischmeier and Smith. Selected physico-chemical properties—including particle size distribution
(hydrometer method) and organic matter content (Walkley—Black method)—were analyzed in the
laboratory. The percentage of sand, silt, clay, and very fine sand was calculated. The soil erodibility factor
(K) was computed using the Wischmeier and Smith equation. Spatial mapping of the K-factor was
conducted using ordinary kriging, simple kriging, and inverse distance weighting with power 2. Cross-
validation techniques and statistical indices—mean error (ME), mean bias error (MBE), mean absolute
error (MAE), root mean square error (RMSE), and mean square error (MSE)—were used to assess and
compare interpolation accuracy.

3- Results

Analysis of soil physical and chemical properties indicated that the watershed soils are predominantly
light-textured, ranging from loam to silty loam, with moderately adequate organic matter and high lime
content. Soil structure was mostly very fine to fine granular and crumb-like. According to the USLE
classification, most samples fell into structure group 1, with fewer in groups 2 and 3. Soil profile
permeability was generally moderate (class 3), with occasional occurrences in classes 4 and 5. The soil
erodibility index (K-factor) across the watershed ranged from 0.0148 to 0.0661 t-h-MJ™-mm™, with a
coefficient of variation (CV) of 0.27, indicating moderate variability. The best-fitting semivariogram
model for ordinary kriging was Gaussian, while for simple kriging it was spherical. Ordinary kriging with
a Gaussian model provided the most accurate estimation (RMSE = 0.01020). Erodibility maps showed
that the eastern part of the watershed had the highest K-factor values, the central part had moderate values,
and the western part had the lowest. The low values in the west are due to extensive rock outcrops, which
act as a protective layer against erosion. Overall, soil erodibility decreases from east to west across the
watershed.

4- Discussion & Conclusions

The results highlight the need for similar studies in other regions of Iran with different soil textures and
gravel contents, in order to better understand the influence of clay and silt on soil erodibility. In addition,
two important parameters in Iran—salinity and sodicity (saline—sodic conditions)—may significantly
affect soil erodibility. Experiments using rainfall simulators are recommended to evaluate their impacts.
For optimal utilization of soil and water resources and reduction of erosion, integrated watershed
management is essential. This requires comprehensive baseline data on watershed characteristics,
including erosion susceptibility maps, vegetation cover maps, and geological maps. Using appropriate
interpolation methods (e.g., various kriging approaches, IDW) with sufficient sample collection can yield
reliable and accurate soil erodibility maps, supporting effective erosion control and land management
strategies.

Key Words: Dourahan watershed; Soil erosion; Kriging; Inverse distance weighting (IDW); Universal
Soil Loss Equation (USLE).
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