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Fig. 1 Distribution of geological disasters in Chongqing
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Fig.2 Relationship between landslide disaster and average monthly rainfall in Chongqing
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Tab.2 Relationship between landslide and intensity of

induced rainfall in Chongqing
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Tab.3 Logistic regression equation related statistical variables
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Tab.4 Intensity of induced rainfall on the same
day and preceding effective rainfall data of some

landslides in Chongqing
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Fig.3 Relationship between intensity of stimulated rainfall on

the day of landslide event and effective rainfall in early stage
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Tab.5 Data of rainfall duration and hourly rainfall

intensity of some landslides in Chongging
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Tab.8 Characteristic value of rainfall during dujiaba landslide
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Fig. 12 Real-time forecasting of rainfall grade
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Early Warning Model of Rainfall-Induced Landslide in
Chongqing of China Based on Rainfall Threshold

ZHOU Jian', TANG Minggao' , XU Qiang', WU Huilong', WANG Xinmin®
(1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu 610059, China;
2. Nanjiang Hydrogeological Engineering Geological Team of Chongqing Geological and Mineral
Exploration and Development Bureau, Chongqing 401147 ,China)

Abstract; Rainfall-induced landslides occur frequently in Chongqing, which has been a hotspot of research on
empirical rainfall threshold and prediction model of rainfall-induced landslides. However, the empirical rainfall
threshold has regional limitations, and the applicability and accuracy of different types of rainfall threshold models
in Chongqing are also different. In this case study, the evidence of 148 rainfall-induced landslides in Chongqing
was collected for statistical analysis. The precipitation patterns were depicted, and three rainfall threshold models,
I-P,I-D, and I-E were separately used for a comparison of prediction accuracy. Ordinary least squares regression
(OLSR) was used to determine the critical threshold curve, and an optimal rainfall threshold model was selected as
early warning criterion of landslide. The following results are obtained: (1) Landslides in Chongqing mainly
occurred from May to September in flood season, and more than 88.52% of landslides had rainfall on the same
day. (2) The induction effect of rainfall on landslides one day before a landslide event was most obvious, and the
longer the time lag between an occurrence of landslides and rainfall, the correlation coefficient between the
landslide event and the amount of rainfall decreased significantly. (3) After accuracy comparison of the three
rainfall threshold models, it was found that the rainfall intensity-duration of rainfall (/-D) threshold model was
more suitable for Chongqing rainfall-type landslide monitoring and early warning. The research can provide a

scientific basis and reference for government in landslide warning and control.

Key words: rainfall-type landslide; threshold model; monitoring and early warning; Chongqing



