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Application of GIS-based Deterministic Model for
Assessment of Regional Rainfall-induced Landslide
Potential- Example of Gao-Ping River Watershed

Chien-Hsin Chen™ Chih-Hao Tan® Shu-Yeong Chi® Tai-Wei Su”

ABSTRACT An effective assessment of regional rainfall-induced landslide potential using
the GIS-based deterministic model was presented. To consider the regional rainfall-induced
shallow landslides, this study adopted the Transient Rainfall Infiltration and Grid-based
Slope-stability model (TRIGRS, developed by USGS) that couples an infinite-slope stability
analysis with a one-dimensional analytical solution for rainfall infiltration. The model
considers not only the conditions of topography, geology, hydrogeology and mechanics of
the study regions but also the spatial distribution of rainfall intensity to evaluate the
regional landslide potential. Simultaneously, the rainfall threshold for each sub-basin
could also be obtained. Using the Morakot typhoon event as an example, we successfully
predict the initiation locations of landslides for several dangerous villages and important
transportation junctions in the mountain area of Gao-Ping River watershed by the model
and the spatial overlapping technique of GIS. Our preliminary results can be regarded as a
good reference for the authority to scheme out an early warning system in the future.
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Fig.1 Topographic map of Gao-Ping river Fig.2 Geologic map of Gao-Ping river
watershed. watershed.
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Table 1 Material parameters of the geological zonations in the study area.
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Fig.8 The spatial distribution
of rainfall intensity (the Toraji
typhoon, 2001/07/30 05:00).
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Table 3 The suggested values of critical rainfall in the Gao-Ping river watershed.

period.
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Fig.16 Landslide potential map in the Fig.17 Teng-Zhi area collapsed during Morakot
Teng-Zhi area. typhoon.
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Fig.18 Landslide potential map in the Fig.19 Widespread landslides of Ji-Lu area after
Ji-Lu area. Morakot typhoon.
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Fig.20 Landslide potential map in the Fig.21 Local slide at the toe of slope in Bao-Long area
Bao-Long area. after Morakot typhoon.
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