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1- Random Forest

2- Classification and Regression Tree =CART

3- Receiver Operating Characteristic=ROC
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Figure 1. The location of the studied area in: A) Iran, B) Mazandaran province and C) Studied watersheds
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1- Multi-Layer Perceptron: MLP
5- Output Layer

2- Radial Basic Functions: RBF
6- Broyden—Fletcher—Goldfarb—Shanno algorithm

3- Input Layer 4- Hidden Layer
7- Root Mean Square of the Error
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Table 4. Evaluation of test data by random forest method
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Extended Abstract

Introduction and Obijective: In recent years, the increases in population and expansion of
settlements in hazardous areas have greatly increased the impact of natural disasters in
industrialized and developing countries. Landslide risk zoning helps to identify strategic points
and geographically prone critical areas. Therefore, measures for rapid, safe mitigation and
strategic planning for the future are important. In fact, landslide risk assessment may be a
suitable and cost-effective help for land use planning, so in this regard, the aim of the current
research is to model the risk of landslides using non-parametric data mining in watersheds of
Hyrcanian forests.

Material and Methods: For this purpose, the map of landslide risk according to the Mora and
vahrson method with the effect of factors affecting the occurrence of landslides including
topographical factors, hydrological and climatic factors, geological factors, land cover factors,
human factors, hydrographic network from digital elevation model, geological map It was
prepared using the map of the Geological Organization of the country, and to obtain the
elevation index and the relative height, first, using the curve of height levels taken from the
1:25000 topographic maps of the region, the map of the elevation classes was prepared. After
that, the study area was divided into one-square-kilometer grids, and maps with the lowest and
highest elevations in one-square-kilometer grids were obtained; in the last step, by subtracting
these two maps, a map was obtained whose information shows the value of the postal index and
relative height. Monthly rainfall was also used to obtain the soil moisture index. Finally,
algorithms of three random forest models, an artificial neural network, and a decision tree
algorithm were used to model the risk of landslides in the STATISTICA 12.0 software
environment.

Results: According to the results, the highest distribution of landslide areas belongs to the low-
risk class (76%). TP, SL, SR, and TS variables were considered the essential factors of landslide
occurrence based on their importance. The results of validation with three algorithms of RF,
CART, and ANN showed; According to the coefficient of explanation obtained in modeling the
risk of landslides, the artificial neural network model with (R?=0.99) is more accurate than other
methods.

Conclusion: The results of the present study showed that data mining methods have a high
capability in predicting the risk of landslides. Therefore, the use of the mentioned methods can
be considered in reducing the risks associated with landslides and planning for land use.

Keywords: Artificial neural network, Decision tree, Hyrcanian forests, Modeling, Regression
model, Watershed



