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Abstract

Gully erosion is recognized as a serious threat to the environment and natural resources, including soil, water, and
vegetation in watersheds. This phenomenon, by creating deep and extensive furrows on the ground, leads to the loss
of fertile soil, pollution of water resources, and destruction of vegetation.The present research aims to develop a data-
driven predictive model capable of forecasting the temporal and spatial development of gully erosion in semi-arid
regions within the Koloocheh watershed. In this study, soil samples were initially collected randomly from 62 points
in the study area using existing maps and information, and then prepared in the laboratory. Subsequently, various
physical and chemical soil properties such as texture, bulk density, organic matter, calcium carbonate, porosity,
erodibility, calcium, magnesium, sodium, and potassium were measured. Standard laboratory methods were used for
these measurements.Correlation results showed that sand, organic matter, organic carbon, aggregate stability, and
saturated hydraulic conductivity have a significant negative correlation with erodibility, meaning that an increase in
these factors leads to a decrease in erodibility. In contrast, silt has a significant positive correlation with erodibility.
Multiple regression analysis also confirmed that aggregate stability, organic matter content, silt and sand content, and
saturated hydraulic conductivity of the soil all together have a significant effect on soil erodibility, explaining
approximately 94% of its variations (R2=0.94). Specifically, soils with low aggregate stability, low organic matter
content, high silt and sand content, and low saturated hydraulic conductivity are more susceptible to erosion.

Keywords: Aggregate stability, organic matter, silt, saturated hydraulic conductivity, semi-arid regions.
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