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Debris-Flow Disaster Risk Management for Structure and
Non-structure Method in Songhe Community
Su-Chin Chen™ Chun-Yi Wu®® Bo-Tsung Huang® Chen-Yu Chen® Yu-I Lin®

ABSTRACT The purpose of this study is to establish debris flow risk analysis
procedures by which the disaster risk distribution within the influenced scope of
potential debris flow torrents are analyzed. This study analyzed the hazard grades of
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debris flow, the vulnerability of elements at risk, and the resilience capacity of a
community to calculate the values of matter risk, life risk and total risk possibly
caused by debris flow disasters. First, the hazard grade analysis was conducted
using FLO-2D software to simulate the rainfalls of different return periods and divide
the influenced areas into red and yellow hazard zones. Second, vulnerability analysis
included matter vulnerability of matter above land and the life vulnerability of
human life. Overlaying the submerged area’s layer to the land-use layer obtained the
distribution of matter vulnerability; under digitalization, the land-use layer was
divided into six types of element at risk, including residential, farm land, forestry
land, road, bridge and no-direct-loss. The value of the unit area was given against
different elements at risk. Then, damage factor (DF) was used to represent the
average ratio between the actual disaster loss value of different elements at risk and
the values of elements at risk themselves, by which matter vulnerability was
analyzed. Life vulnerability was carried out through quantitative analysis by
assessment of life value (V), damage factor (DF) and the vulnerability of people in
buildings (Vp). Third, from the framework established by Analytic Hierarchy Process
(AHP), community resilience capacity consisted of two parts: “the ability of residents
to resist natural hazard” and “the resources of the community for preventing from
disasters”. Therefore, the scores from residents’ questionnaires and community
checklist, as well as the weight of every item, were used to calculate community
resilience capacity (C). Finally, according to the calculation result of matter
vulnerability in red and yellow hazard zones, a matter risk map was drawn; next, life
vulnerability and resilience capacity (C) were combined to assess life risk, plus the
addition of matter risk into the total risk map. This study also carried out risk
analysis before and after mitigation structures were installed and evacuation
educational training was held in Songhe community to get benefitial value from
different measures. Then, benefit-cost analysis was conducted based on benefit
value and the cost of mitigation structures and evacuation in order to assess the
economical benefit of disaster prevention measures as references for
decision-makers in charge of the enforcement of various project.
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