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6. Multi-hazard
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Figl. Geographical location of the study area
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2. Randomly partition algorithm
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Fig 2. Sensitivity predictor layers. (a) Digital Elevation Model (DEM) (m), (b) Slope (%), (¢) Aspect, (d) Land use

Profile curvature, (¢) Plan curvature, (f), (g) Soil texture, (h)

Topographic Position Index, (i) Topographic position Index, (j)Distance to stream (m), (k) Drainage density, (1) Rainfall (mm),

(m) Stream Power Index, (n) Relative slope position, (o)Terrain ruggdness index, (p) lithology, (q) LS factor, (r) Distance to

roads (m), (s) Distance to fault.
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Fig 3. (a) Landslide sensitivity map (b) Gully erosion sensitivity map based on Random Forest model
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Fig 5. (a) Landslide Sensitivity Map (b) Gully erosion Sensitivity map based on SVM model
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Fig 6. Relative distributions of the landslide and gully susceptibility classes
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Table 3. Validation Results of Different Models Using ROC Curve Method for Landslide and Gully Erosion

(SVM) (RF) AUC
76.0 82.9 Landslide
93.9 96.9 Gully erosion
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Abstract

The aim of this study is to identify the areas prone to gully erosion and landslide as a two-hazard map
in the form of a single map in Gorganrood watershed. In addition, the use of two machine learning models
such as RF and SVM to establishing the spatial relationship between these hazards and the GEFs and
any hazard susceptibility mapping separately. In addition, the validation of the hazards susceptibility
maps was conducted based on the ROC curve method, and the best model was chosen with the highest
predictive performances. Finally, by combining the susceptibility landslides and gully maps, the two-hazard
probability maps were produced, which were a combination of different models and the best model. The
results showed a RF model with (AUC = 82.9) for landslide and (AUC = 96.9) for gully erosion have higher
accuracy compared to the SVM model with a value of (AUC = 0.76) for landslide and (AUC = 93.9) for
gully erosion. Finally, a single and comprehensive map was obtained by combining of the each hazard
susceptibility map for identification the areas prone to both hazards based on both models. The final two-
hazard map can be used as a valuable tool for sustainable land use planning in multi-hazard prone areas.

Keywords: Machine learning models, Natural hazards, Relative receiver operating characteristic

curve, Spatial prediction, Two- hazard map.
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