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Abstract

Soil loss and extensive degradation caused by gully erosion have always caused serious damage. Because direct field
measurement and monitoring of gully erosion are costly and time-consuming, it is very difficult to determine the
amount of soil loss caused by gully erosion. The present research was conducted to calculate the volume of soil loss due
to gully erosion using machine learning models in the Abgendi watershed of Kohgiluyeh and Boyar Ahmad province
based on field studies. Machine learning models include random forest, support vector machine, artificial neural
network, and adaptive neural fuzzy inference system. The location of 68 gullies in the area was recorded. Hence,
initially, digital layers of factors affecting the expansion of gullies, including topography, pedology, lithology, and
hydrology, were prepared as independent variables to model soil loss caused by gullies. Then, representative gullies
were selected in the studied watershed, and the volume of soil loss due to gully erosion was directly measured in the
field as a dependent variable. The measured gullies were randomly divided into two training and validation groups. The
results of the models were evaluated using root mean square error (RMSE) and R2, and the models were compared.
According to the results, gully erosion in the Abgendi watershed of Kohgiluyeh and Boyar Ahmad province is
increasing every year. Also, the amount of erosion and soil loss will increase when the amount of rainfall and the
frequency of intense rainfall (>5Smm) are high. Among the machine learning models used in the present research, the
random forest (RF) model was selected as the best model to predict soil loss generated by gully erosion.
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