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Applications of Simulation Technique on Hazard Zone
Delineation and Damage Assessment of Debris Flow

Der-Guey Lin®!  Sen-Yen Hsu? Chi-Hung Chao® Hui-Yu Wen®
Shih-Meng Hsu® Cheng-Yu Ku!  Shu-Yeong Chi®

ABSTRACT This study performed a series of hazard zone delineations in creeks
with potential of debris flow and damage assessment in the Hua-Lien district using a
two-dimensional (2-D) finite difference numerical tool. The input values of various
numerical parameters and their influence on numerical calculation were
investigated by sensitivity analyses. Subsequently, a set of parameters which are
appropriate for the simulation of debris flow motion can be determined by comparing
computed influences zone with those from observations. Using the aforementioned
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numerical simulation procedures, the influence zone and the distribution of flow
depth of debris flow motion in creeks with potential of debris flow can be simulated
under various debris flow intensities. According to the calculation results of
influence zones and the flow depth of debris flow, the delineation of influence zones
and hazard assessment can be achieved. Through the definition of damage elements
within influence zone and the flood damage estimation module in the 2-D finite
difference numerical tool, the damage value within the influence zone of debris flows
can be calculated. In addition to providing public agents or the private sector with
the necessary information for executing relevant policies and resource allocation
toward debris flow prevention, this study proposes a scientific and quantitative
method which enables a systematic analyses of damage assessment in potential
debris flow torrents.
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