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Deterministic Approach for Estimating Critical
Rainfall Threshold of Rainfall-induced Landslide

Ming-Chien Chung!"?  Chih-Hao Tan® Mien-Min Chen® Tai-Wei Su®

ABSTRACT In this paper, a deterministic approach is adopted to estimate the critical
rainfall threshold of the rainfall-induced landslide. The critical rainfall threshold is defined
as the accumulated rainfall while the safety factor of the slope is equal to 1.1, suggested by
Hong Kong Civil Engineering and Development Department. The process of deterministic
approach is firstly to establish the hydrogeological conceptual model of the slope based on
a series of in-situ investigations and laboratory experimental results. Second, the hydraulic
and mechanical parameters of the model are calibrated with the long-term monitoring data.
Furthermore, the critical rainfall threshold of the slope can be estimated from the relational
analysis between the accumulated rainfall and the slope stability. Finally, the critical
rainfall threshold of the slope can be obtained by the coupled analysis of rainfall,
infiltration, seepage, and slope stability. Taking the slope located at 50k+650 on Tainan
county road No 174 as an example, the results show that the critical rainfall threshold of
the study case is around 545 mm. Our preliminary results appear to be useful for
rainfall-induced landslide hazard assessments. The findings can also be a good reference to
establish an early warning system of landslides.

Key Words: critical rainfall, landslide, deterministic approach.
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Fig.1 Aerial imagery and monitoring layout of Nan-Shi-Keng study area
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Fig.4 Analysis results of rainfall-induced Nan-Shi-Keng study area hazard assessment
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