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Fig.1 Modelling flow chat of landslide susceptibility pre-
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Abstract: Susceptibility zoning is the basic step of regional geological hazard risk assessment, and a reasonable classification method for the sus-
ceptibility levels is of significance for obtaining effective regional landslide susceptibility maps. However, few studies have compared the advant-
ages and disadvantages of the susceptibility classification method, especially the failure to link landslide with the predicted susceptibility index.
Yanchang County in Shaanxi Province was taken as the study area, and three machine learning models were applied to calculate the landslide sus-
ceptibility index of the region, which were classification and regression tree (C&RT), random forest (RF), and radial basis function (RBF) models.
Then four GIS-based classification methods (natural breaks, equal interval, quantile, geometrical interval) were used to classify susceptibility
levels and to generate landslide susceptibility maps. Aiming at the nonlinearity correlation between landslide inventory distribution and susceptib-
ility index was not considered in the classification of susceptibility, a frequency ratio threshold method was proposed to classify susceptibility
levels innovatively. The results showed that although the accuracies of the three models expressed by the receiver operating characteristic (ROC)
curve were all greater than 0.75, large differences in landslide distribution patterns among different landslide susceptibility maps were observed.
Different classification methods have a comparative analysis role in the final landslide susceptibility mapping. The landslide susceptibility maps
using geometrical interval and quantile methods identified more landslides in very high susceptibility areas, while the total area of very high and
high susceptibility areas was too high. Moreover, the density of landslides from equal interval and frequency ratio threshold methods was larger.
That means the landslides identified are more concentrated. This paper innovatively proposed the frequency ratio threshold method for landslide
susceptibility classification, which could provide a new idea for accurate zoning of susceptibility, provide scientific reference for project site se-
lection and land use planning in areas with poor slope stability, and improve the ability of geological safety assessment and emergency manage-
ment.

Key words: landslide susceptibility; classification method of susceptibility levels; frequency ratio threshold method; machine learning
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