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Estimation of Rainfall Threshold for Regional Shallow
Landslides in a Watershed

Yi-Hsun Chen™ chih-Hao Tan? Mien-Min Chen®  Tai-wei su®¥

ABSTRACT This study applied the dynamic hydrologic model (TRIGRS), the steady-state
critical rainfal vaue (Q), and the critical rainfal line (CL) to estimate the critical rainfall for re-
giona shalow landslides. Using the rainfal-induced landslide case of the BangFu North Creek
sub-watershed in the KaoPing River watershed during Typhoon Morakot in 2009 as an example, the
three methods were compared to discuss their differences and adaptabilities. The analysis results of
the dynamic model (TRIGRS) show that the rainfall threshold, defined as the cumulative rainfal at a
50% cumulative area ratio of the landslides in the study area, is around 328 mm. Furthermore, the re-
sults of steady-state modeling show that the critical rainfall values (Q) vary spatially from 50 to 400
mm/day. Finally, we attempt to plot the result of dynamic model analysis on a rainfal intensi-
ty-duration graph and obtain the landdlide critical line for the study area. The slope of the critical line
is similar to other data from abroad but the rainfall intensity at the landslide occurrence for the study
area is much higher than the experience abroad. The preliminary results could be regarded as a good
reference for authorities responsible for prevention and mitigation of landslide disasters.

Key Words : Landdide, critical Rainfall, rainfall threshold, warning system.
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Table 1 Material parameters of the geological

zonations in the study area

RS e TRIGRS SHALSTAB
W a (%) F5mx5m DEMjEESY
TIEEE (m) st —
WA TIKAL (m) - SRS

% SIC (kPa) 2975 2975
FEEA ¢ (%) 19.5~40.0 19.5~400
By, (kN/) 205 205
BK(GHK (mVs) 10°~10" 10°~10"
PESUAHD (mPls) 10*~10° —
WHANZE 1, (ms) 10°~10° —
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Fig.5 Soil thickness distribution
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Fig.7 Landslide Inventories of the study area
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Fig.8 Hourly hyetograph of YuYou Mt. rainfall

station during Typhoon Mindulle
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