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Extended abstract
1- Introduction

The llam Basin, located in the southwest of llam Province, with llam City and Chavar City, in the north of this
basin, is highly sensitive to gully erosion due to its climatic, topographic, and lithological characteristics. Gully
erosion is active in this area, and sometimes the length of the gully reaches more than 200 meters. Considering
that the study area is structurally located in the folded Zagres geological region with a specific morphology,
topographic features or indicators resulting from the geological structure, along with other inherent factors such
as lithology, vegetation cover, and climate, play an effective role in the occurrence of gully erosion. Also, due to
the high sensitivity of the surface layers of the soil and in some parts of the surface and deep layers of the soil,
runoff causes the creation of furrows and, in the later stages, ditches in the study area. Since the effect of ditch
erosion on land degradation in the study area is several times greater than other types of water erosion, therefore,
considering the aforementioned materials, the purpose of this study is to implement the maximum entropy model
in order to determine the threshold of ditch erosion, the influencing factors and indicators, prepare a ditch erosion
zoning map, and evaluate and validate the prediction maps of sensitivity to ditch erosion in order to increase the
accuracy of prediction maps for ditch erosion.

2- Methodology

In this study, the capability of the maximum entropy model was used to zone the susceptibility of gully erosion.
Using Google Earth images and field visits, 331 gully points were identified and recorded, and a gully distribution
map was prepared. The spatial data of gully erosion distribution were divided into two random groups: training
(70%) and experimental (30%). 23 factors affecting the occurrence of gully erosion (including slope curvature
indices, profile curvature index, convergence index, curvature classification index, watershed area, watershed
power index, watershed length-slope factor, topographic moisture index, elevation, slope gradient, slope
direction, light and shade analysis index, drainage density map and distance from drainage network, lithology,
soil type and depth characteristics, vegetation cover index (NDVI), land use and average precipitation, and
Demarton climate layer) were used in the model analysis.

3- Results

In this study, a method for identifying gullies was presented, and 331 gullies were recorded, and the gullies'
boundaries and points were specified, and the gullies' distribution layer of the watershed was prepared for the
first time in the llam watershed. The study of the Collinearity between the independent variables on gullies'
erosion increased the accuracy of the model's prediction. The response curves to the sensitivity of gullies' erosion
extracted from maximum entropy introduced the research method in terms of science, quantitative, mathematical
and statistical regularity, and in the Ilam watershed, the relationship and effect of the indicators or independent
variables with the dependent variable of gullies' erosion and gullies' erosion threshold were explained. The results
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of the classification of the gulley erosion susceptibility zoning map using the maximum entropy model showed
that the percentage of the area of the gulley erosion susceptibility classes of very high, high, medium, low and
very low in the llam basin are 12.98, 24.05, 31.90, 11.58 and 19.49, respectively. Also, the percentage of gulley
erosion occurrence in the very high, high, medium, low and very low sensitivity classes in the llam basin are
86.02, 12.16, 1.22, 0.30 and 0.30, respectively. In other words, the very high and high sensitivity classes have
accounted for more than 37 percent in the llam basin in total. In general, based on the maximum entropy model,
more than 80 percent of gulley erosion occurrences are in the two sensitivity classes of very high to high.

4- Discussion & Conclusions

The results of model validation from the ROC system performance characteristic curve and the area under
the AUC graph obtained from the calibration points (30%) showed that the model had an acceptable percentage
of the area under the curve, which indicates the high performance of this model in the region. The entropy model
with 90.9% of the area under the graph has the best performance for gulley erosion sensitivity zoning, which is
consistent with the research of Saeedian et al. (2023). The results of the response curve analysis of gulley erosion
sensitivity thresholds and the Jackknife test diagram showed that topographic factors, watercourse density,
lithology, land use, climate type, vegetation cover and precipitation have the greatest impact on gulley erosion.
Research proposal: This model can be used in other regions for gulley erosion zoning, and the implementation
proposal is to plan control and protection measures according to the influential factors introduced in this research
in gulley erosion.
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1-normalized difference vegetation index (NDVI)
2-Digital Elevation Model (DEM)

3-General curvature

4-Plan curvature

5-Profile curvature

6-Convergence index

7-Curvature classification index
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Parameter Class Class area Gully  FregR
in pixel  erosion
area in
pixel
Hillshad 0.005-0.65 252043 14 0.46
0.65-0.82 806210 133 1.36
0.82-1 623944 69 0.91
1-1.91 223585 15 0.55
Slope aspect Flat 599189 20 0.28
North 135471 5 0.3
Northeast 184001 6 0.27
East 122902 37 2.48
Southeast 125029 35 2.31
South 182534 54 2.44
Southwest 278469 44 1.3
West 167726 16 0.79
Northwest 110461 14 1.05
Climoatology SemiArid 944038 35 0.28
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