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Abstract:

Introduction: Identifying areas sensitive to gully erosion using statistical models and making
maximum use of available information with less cost and time and access to greater accuracy
is of particular importance. The aim of this research is to prepare a map of sensitivity to gully
erosion using maximum entropy, Dempster-Schaffer and witness weight models in the Alaa
watershed in the southern slope of Alborz, Semnan province. ldentifying the most important
environmental factors affecting the occurrence of gully erosion using the jackknife method
and examining the importance of each environmental factor in the study area by analyzing
response curves are other objectives of this research.

method: In this study, after selecting the study area, the necessary information was collected
and a map of the factors affecting gully erosion was prepared. Next, a gully occurrence
distribution map was prepared and the data were randomly divided into two groups: training
or calibration (70%) and experimental or prediction (30%). Also, a multiple collinearity test
was performed with the variance inflation factor and tolerance coefficient indices to examine
the overlap and importance of each of the effective factors. After implementing the maximum
disorder, Dempster-Schaffer, and witness weight models, a gully erosion sensitivity map was
prepared and classified into five classes from very low to very high. Finally, an evaluation of
gully erosion sensitivity prediction models for the study area was performed and the superior
method was selected for the study area.

Results and Discussion: Based on the results obtained from the collinearity test, 20 parameters
from 23 effective parameters in the occurrence of gully erosion, including climate, land use,
stream density, soil type, elevation, distance from the stream, average annual precipitation,
slope, profile curvature index, slope curvature, vertical distance index from the stream,
convergence index, vegetation index, topographic moisture index, slope direction, watershed
area, light shade index, lithology, ground surface texture, and curvature classification index,
were identified for appropriate modeling. The gully erosion sensitivity map of the study area
showed that the outcrop of the Quaternary clay and marl rock unit in the southern regions of the
basin has the greatest effect on causing gully erosion. The structure performance characteristic
curve and the area under the curve were used to validate the models. The maximum irregularity,
Dempster-Schaffer, and witness weight models have accuracies of 87.1, 81, and 83.7 percent in
the modeling stage, respectively, and 87.5, 80, and 84.6 percent in the validation stage, and are
very effective in predicting areas susceptible to gully erosion.

Conclusion: The maximum entropy model with a value of 0.91 in the model development
mode and a value of 0.89 in the validation mode can be efficient in zoning and predicting the
occurrence of gully erosion. Therefore, the maximum entropy model was used with good
speed and accuracy in evaluating the effective factors and validating the zoning of sensitivity
to gully erosion. Zoning the sensitivity map to gully erosion in the study area showed that
most of the areas with high and very high sensitivity were concentrated in the central and
southeastern regions of the study area, while the areas with low sensitivity to gully erosion
are spread in the steep and high northern regions. The results of this research can be promoted
and trained, and the implementation agencies can take the necessary measures to control gully
erosion using the results of this research.
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