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Abstract

Delineation of gully erosion susceptible areas by using statistical models, as well as optimum usage of existing data and
information with the least time and cost and more precision, is important. The main objective of this study is to
determine the areas accuracy to gully erosion and susceptibility mapping by using data mining of the bivariate
Dempster-Shafer, linear multivariate statistical methods and their integration in Semirom watershed, southern Isfahan
province. First, the geographical location of a total of 156 randomly gullies were mapped using preliminary reports,
satellite imagery interpretation and field survey. In the next step, 14 conditioning parameters of the gullies in the study
area were selected including the topographic, geomorphometric, environmental, and hydrologic parameters using the
regional environmental characteristics and the multicollinearity test for modeling. Then, the Dempster-Shafer statistical,
linear regression, and ensembled methods were developed using 70% of the identified gullies and 14 effective
parameters as dependent and independent variables, respectively. The remaining 30% of the gully distribution dataset
were used for validation. The results of the multivariate regression model showed that land use, slope and distance to
drainage network parameters have the most significant relation to gully occurrence. The gully erosion susceptibility
maps were prepared by individual and ensemble methods and they were divided to 5 classes of very low to very high
rate. The area under the curve (AUC) of the receiver operating characteristic (ROC) curve was used to validate gully
erosion susceptibly maps. The verification results showed that the AUC of ensemble method (0.948) is higher than
Dempster-Shafer (0.924) and Multivariate regression (0.864) methods. Also, the the seed core area index (SCAI) value
of the ensembled model from very low to very high susceptible classes have a decreasing trend that indicating a proper
separation of susceptible classes by this model.
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