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Evaluation of Rainfall-Based Sediment Disaster Warning
Systems: Case Studies in Taiwan and Japan

Chen-Yu Chen’

ABSTRACT Establishing warning systems and evacuating inhabitants are recognized as im-
portant approaches for disaster risk reduction. While the rainfall-based warning model of landslide or
debris flow disasters has been extensively investigated, the problems of implementing the rain-
fall-based warning model during typhoons or heavy rainfall have received less attention. This study
evaluated the warning systems for debris flows and slope failures in Taiwan and Japan. We discuss
the characteristics of the warning models and warning issuing systems in Japan and Taiwan, and also
suggest evaluation indexes of warning effectiveness: the warning hit rate, false alert rate, warning
cover rate, and remaining time for evacuation. In addition, this study focuses on the lack of attention
to current rainfall-based warning models during actual disaster cases and several years of statistical
data. Finally, this research recommends future disaster prevention strategies and resolution.

Key Words : Rainfall-base warning system, debris flow, slope failure, evaluation, evacuation.
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Fig.1 The basic concept used for issuing ear-
ly-warning information in Japan
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Table 1 Summary of rainfall indices and methods of setting the Critical Line used by MLIT in Japan
Year Short-term rainfall index Long-term rainfall index Method of boundary fitting
1984 60-min accumulated rainfall AP (half time: 24 h) By eye
1984 Effective rainfall AP (half time: 24 h) By eye
1993 AP (half time: 1.5 h) AP (half time: 72 h) By eye

2005 60-min accumulated rainfall

Soil-water index

Radial Basis Function Network

¥ AP (antecedent precipitation) &5y AP = Za,R, » oo i NIRRT R 4 o =05 R, By i JNESHTEYRS PR & > T B>l (half time)
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Fig.4 Classification of debris-flow occurrence

probability based on rainfall triggering index
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Fig.5 The process of issuing warning for debris flow in Taiwan
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Fig.6 The format in which early-warning infor-
mation is disseminated from SWCB
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