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Abstract

Gully erosion is one of the most important factors affecting sediment
production and land degradation, and spatial prediction of its potential is one of
the practical solutions to prevent this type of erosion. Some watersheds lack
sufficient information about the location of gully erosion, and this is a
challenge for spatial modeling and prediction of gully erosion potential. This
study aimed to evaluate the application of support vector machine and
maximum entropy models to prepare gully erosion creation map in Talwar
watershed of Kurdistan province. For this purpose, 99 gullies were identified
during field visits, and the position of the gullies headcut was recorded and a
spatial distribution map of the gullies was prepared. The recorded gullies were
randomly divided into two training and validation groups in a ratio of 70:30.
Also, a map of 15 factors affecting gully erosion including: elevation, slope
degree, slope direction, lithology, distance from streams, topographic wetness
index, land use, surface curvature, cross-section curvature, average annual
precipitation, relative slope position, flow power index, distance from the road,
soil texture, and sediment connectivity index were prepared in the geographic
information system. Two support vector machine and maximum entropy
models were used to evaluate the susceptibility to gully erosion. The prediction
accuracy of the models was evaluated based on the area under the receiver
operating characteristic (AUC) curve method. Based on the validation, the
AUC values in the support vector machine and maximum entropy models were
0.965 and 0.920, respectively. Based on the classification of the AUC criterion,
these two models were placed in the excellent group (AUC > 0.9), which
indicates the high accuracy of these two models in spatial prediction of gully

creation susceptibility in this watershed. The use of these models is suggested



for use in land management and soil conservation programs in watersheds

prone to gully erosion.

Keywords: Creation, Talwar, Gully, Erosion, Modeling
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