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Combined Weight Method Based on Game Theory for
Debris Flow Hazard Risk Assessment

Lu Yao, Xu Linrong, Chen Shuyang and Cao Lulai
(School of Civil Engineering, Central South University, Changsha 410004, China)

Abstract; Multi-objective fuzzy optimization models are commonly used in the evaluation of geological disas-
ters, which mostly adopt traditional subjective weighting methods such as analytic hierarchy process (AHP) to de-
termine the index weight, with a series of problems such as judgment matrix is too subjective, and consistency
check process is too complicated. In view of this, based on the binary comparison method and the grey system theo-
ry, this paper put forward a kind of correlation, which could meet the demand of consistency, namely, binary com-
parison analysis method. Meanwhile, a combined subjective and objective weight based on the game theory model
are given, which can fully exert and utilize the subjective weight information of the correlation binary analysis meth-
od and the objective weight information of entropy value method. Thus, the one-sidedness of the single weight can
be overcome. In order to verify the combination weight method in the debris flow disaster risk evaluation, case anal-
ysis is conducted. The accurate evaluation results show that the method is feasible in the debris flow risk assess-
ment, which can provide reference for similar projects.

Key words. aggregated model based on game theory; debris flow hazard risk assessment; subjective weight

method ; objective weight method; combined weight method



