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Evaluation of debris flow susceptibility in Bomi-Motuo area using Pearson
Chi-square test algorithm based indicator optimization

LI Qun', XU Hongjian>, YANG Jin' , WANG Linkang” , SUN Jingyi’ , ZHANG Guangcheng”™

1. China Communications Second Highway Survey and Design Research Institute Co., Ltd., Wuhan 430058, China;
2. Faculty of Engineering, China University of Geosciences (Wuhan), Wuhan 430074, China

First author, E-mail: 35832308@qq.com

" Corresponding author, E-mail: zhangguangc@cug.edu.cn

Abstract: Complex geomorphic units and active geological structures provide favorable conditions for debris flow
in Tibet, which poses a great threats to human life and property. [Objective] The evaluation of debris flow
susceptibility can identify key areas for disaster reduction and prevention in this region. [Methods] Taking Bomi
and Motuo Counties of Tibet Autonomous Region as the study area, 12 factors with high influence on debris flow,
including elevation, slope, stratigraphic lithology and rainfall, were selected by Pearson Chi-square test algorithm as
evaluation indexes. Data collected from 282 sits with and without debris flows in the study area were taken as the
sample database. Based on ArcGIS platform, four susceptibility evaluation models were established by using
Information Value Method and Machine Learning Method. The ROC curve and AUC index were introduced to
evaluate the accuracy of debris flow susceptibility obtained from the proposed methods. [Results] A debris flow
susceptibility map for the study area was obtained. [Conclusion] The results indicate that: (1) Considering different
types of debris flows in different dimensions and controlling factors, the normalization coefficients of latitude and
temperature are used as the evaluation index of debris flow susceptibility, which can eliminate the excessive
responses of debris flow to temperature in low altitude areas to a certain extent. (2) Air temperature, distance from
water system, distance from road, formation lithology and elevation are the main factors of debris flow occurrence
in the study area; Factors such as vegetation coverage, terrain humidity, and slope also play an important role.
(3) Considering the relationship between the disaster points of debris flows and the classification attributes of the
impact factors, the classification attributes of the impact factors are assigned scores and trained as input features.
The machine learning model performs well, and its average AUC is 0.980, which was better than the traditional
information models. (4) The AUC of SVM model is as high as 0.987, and the FR value of the highly prone region is
41.13. The prediction area of high-risk regions takes up the smallest proportion, demonstrating superior high-
precision prediction capability in large-scale regions.

Key words: Chi-square test; indicator optimization; debris flow; susceptibility evaluation; high precision;

information value; machine learning; Bomi-Motuo area
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