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Figure 1- Geographical location of Bar Watershed in Khorasan Razavi Province.
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Table 1- Determination of Dr and Qs index for the used models.

Zoning method Class Area(ha) Landslide area in Area D, Qs Rank
each class (ha) ratio
ME method Very Low 7301 5 0.0007 0.01 0.013 3
Low 7004 9 0.0013 0.02
Moderate 5396 13 0.0024 0.04
High 4237 19 0.0045 0.08
Very High 3704 27 0.0073 0.13
SVM method Very Low 761 2 0.003 0.05 0.014 2
Low 7039 8 0.001 0.02
Moderate 5343 11 0.002 0.04
High 4407 22 0.005 0.09
Very High 4340 30 0.007 0.13
RF method Very Low 15294 4 0.0003 0.005 0.018 1
Low 3446 11 0.0032 0.058
Moderate 2311 9 0.0039 0.071
High 2170 22 0.01 0.185
Very High 4420 27 0.0061 0.11
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Introduction and Goal

Landslide susceptibility zoning using different methods is one of the solutions for landslide
management. The aim of the upcoming study is to model the sensitivity of landslide occurrence
using three methods of machine learning algorithm, random forest (RF), maximum entropy (ME) and
support vector machine (SVM) algorithm. Then, the efficiency of these models is compared in zoning
the sensitivity of landslides in the Bar Neyshabur watershed, Razavi Khorasan province.

Materials and Methods

In this research, the landslide distribution map layer of Bar watershed with 73 recorded points
was prepared. These points were randomly divided into two groups for model training (70%) and
model validation (30%). Also, 16 factors affecting the occurrence of landslides in the studied area were
identified according to the review of extensive sources and digital layers were prepared in the
geographic information system. Then, the landslide hazard map was prepared based on the three
mentioned methods. Next, in order to evaluate the accuracy of modeling and compare the efficiency of
the models, the total quality index (Qs) was used.
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Results and Discussion:

The results showed that the random forest algorithm method (RF) with Qs = 0.018 was chosen as the
best model for the basin. Support vector models (SVM) with Qs = 0.014 and maximum entropy (ME)
model with Qs = 0.013 are in the next priority, respectively.

Conclusion and Suggestions

Based on the results of this research, the random forest model provided better results. The comparison
of the results obtained from this model with the existing real conditions was done with field visits. In
addition, the results of the landslide susceptibility zoning map using the random forest model and the
actual conditions in the studied area were very compatible. Finally, it was determined that assuming
the concentration of management operations in high-sensitivity classes and choosing the random forest
model as the superior model, 75.5% of the region’s area has been left out of the management process.
Therefore, less time and financial resources are needed to manage this sector.
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