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Debris-Flow Hazards Risk Assessment Using
Analytical Hierarchy Process (AHP) - Case Study of

Disasters Occurred in Taiwan

Huang, Li-Jeng1 , Lin, Yo-Ren’ and Chen, sz-Wei2

1 Associate Professor, Dept. of Civil Engineering, National Kaohsiung University of Applied Science (Kaohsiung
80778, Taiwan, R. O. C.)

E-mail: ljhuang@kuas.edu.tw

2 Master Students, Dept. of Civil Engineering, National Kaohsiung University of Applied Science (Kaohsiung
80778, Taiwan, R. O. C.)

This paper presents risk assessment of debris-flow hazards using analytical hierarchy
process (AHP). Three layers are involved in the structure of AHP, the goal layer, criteria
layer and the sub-criteria layer. In the criteria layer and sub-criteria layer we consider nine
major influence factors grouped into three categories: (1) topological and geological
conditions including slope angle, type of deposit, grain size distribution, and surface
plants; (2) watershed conditions including effective watershed area and quantity of
outflow of sediment; (3) rainfall conditions including intensity, duration, and accumulated
rainfall. The relative judgment among each influence factor is built up based upon 9-scale
to form the reciprocal judgment matrices for evaluating weighting vectors and maximal
eigen-values for each layer. Consistency of the AHP will be checked and assured. Two
cases of debris-flow disasters occurred Taiwan are tested by the use of AHP: one is the
debris-flow occurred in Tung-Men village, Hua-lien, June 23, 1990 and theother is the
mudslide occurred in Tung-Shing Tribe, Hua-lien, July 10-11, 1994. The results show
that the proposed AHP model and the associated influence factors and criteria can

successfully predict the risk of debris-flow hazard occurrence.

Key words: analytical hierarchy process (AHP), case studies, debris-flow, multi-criteria,

risk assessment
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