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ArticleInfo ABSTRACT

Articletype: The development of landslide susceptibility maps using machine learning is an
) effective tool for managing land in vulnerable regions. This study generates a

Research Article landslide susceptibility map for the Tajan watershed using machine learning

techniques. Twenty-one factors influencing landslides were identified and
categorized into geological, climatic, environmental, topographical, and
hydrological factors. Raster data was prepared using ENVI 5.6, SAGA GIS, and
Received: 13 October 2024 ArcGIS software. Field surveys documented 155 landslide locations, converted to
o point layers in ArcGIS. This data, along with the training layer, was imported into
Revised: 10 December 2024 R software in ASCII format. For model training, Support Vector Machine (SVM)
Accepted: 12 January 2025  and Random Forest (RF) algorithms were applied, using 70% of the data (109
samples) for training and the remaining 30% (46 samples) for testing. Evaluation
of the RF model using the ROC curve showed high predictive accuracy, with
scores of 0.972 for training and 0.949 for testing. Analysis of the RF model
Landslide, Machine Learning  dentified key factors influencing landslides, including aspect, distance from
Techniques, AUC, Tajan streams and roads, slope, and the Topographic Position Index. The SVM model
Watershed. results indicated a greater proportion of high-susceptibility areas in the watershed
than the RF model. AUC values for the SVM model were slightly lower, at 0.906
for training and 0.831 for testing. The SVM model highlighted elevation classes,
rainfall, aspect, and distance from streams and roads as significant factors but
underperformed compared to the RF model in mapping landslide susceptibility.
Risk classification with the RF model showed that 10.19% of the area is very high
risk, 4.17% high risk, 10.76% moderate risk, 15.62% low risk, and 59.26% very
low risk. Conversely, the SVM model predicted smaller very high-risk areas at
5.51%, high risk at 15.58%, moderate risk at 5.33%, low risk at 4.47%, and very
low risk at 69.09%.
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