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Abstract

Landslides are very common natural hazards in Taiwan because of its steep
topography, inferior geological condition and severe climate. In the past, landslides
were insignificant until the Chi-Chi earthquake hit the central Taiwan on September 21,
1999. This earthquake triggered numerous landslides and severely disturbed montane
slopes, thus setting the conditions for occurrence of more landslides as well as debris
flows. Accordingly, frequently landslides were occurred and caused severe property
damage and inflicted heavy casualties in the following years especially during heavy
typhoons with intense rainfall. Consequently, the authority is actively scheming out an
early warning system to reduce the damage induced by landslides.

In this paper, we perform a case study of Da-Chia river watershed in the central
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Taiwan on establishing an early warning system for regional rainfall-induced landslides.
The system, which is based on the predictive model with the consideration of the
conditions of physics, geology, hydrology and climate, is applied to predict the
triggered time and the spatial distribution of rainfall-induced shallow landslides. To
consider the regional rainfal-induced shallow landslides, this study adopted a
deterministic approach, the Transient Rainfall Infiltration and Grid-based Slope-stability
model (TRIGRS) that couples an infinite-slope stability analysis with a one-dimensional
analytical solution for rainfal infiltration. The model considers the conditions of
topography, geology, groundwater level and weathered layer depth, the characteristics
of physics, mechanics and hydrology, and the spatial distribution of rainfall intensity in
detail. Furthermore, the 3S framework (GPS, GIS and remote sensing) are aso
combined to calibrate and verify the model through severa typhoons events. The results
demonstrated that good agreement was found between predicted shallow landslides and
the inventory from RS imageries. The preliminary findings could be a good reference to
establish an early warning system of landslides.

Keyword : rainfal, landslide, landslide susceptibility, critical rainfall, warning system.
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