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Abstract

Soil erosion is a serious issue and a phenomenon that leads to land degradation in arid and semi-arid regions.
Studies on wind erodibility provide crucial and key information for sustainable land management. Soil erosion is
a function of both erosive agent properties and erodibility. Predicting wind erodibility based on soil characteristics
is considered a fundamental step in wind erosion modeling. Consequently, this research aims to compare two
machine learning methods, Random Forest and Cubist, for modeling soil wind erodibility in a part of the
International Hamoun Wetland. For this purpose, 199 sampling points were selected using stratified random
sampling from the soil surface (0-10 cm depth) in the Iranian sections of the wetland. The Wind Erodible Fraction
(EF) of the samples, along with some soil properties (particle size distribution, soil reaction, electrical
conductivity, organic matter, calcium carbonate equivalent, and sodium adsorption ratio), were measured using
standard methods. The results indicated that in the Cubist model, silt, followed by bulk density and effective
porosity, were the most influential factors related to EF, whereas in the Random Forest model, electrical
conductivity, silt, and available potassium were the most effective factors. The results also showed that, based on
the evaluation criteria, the Random Forest method had higher accuracy in modeling soil EF. Regarding the spatial
distribution of soil EF, the northeastern parts of the wetland, along with areas in its west and south, exhibited the
highest susceptibility to wind erosion.

Keywords: Machine Learning Methods, Dust Storms, Wind Erosion, 120-Day Winds, Hamoun Wetland.
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