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Debris Flow Susceptibility Analysis Based on Relative Difference
Function and Game Theory
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Abstract: A relative different function of the variable fuzzy theory was introduced to the building
of a sensitivity analysis model for debris flow. 11 debris flow catchments located in Chifeng
pumped storage power station in Inner Mongolia were investigated. Seven major factors, namely,
loose material volume per square kilometer, loose material supply length ratio, average gradient of
the main channel, average hill slope, drainage density, curvature of the main channel, and poor
vegetation area ratio, were selected for debris flow susceptibility analysis. Precedence chart was
used for objective weighting and entropy method was used for subjective weighting. Combination
weighting was calculated by game theory. Combination weights of major factors for the
investigated 11 debris flow catchments are 0.19, 0.14, 0.19, 0.10, 0.09, 0.18 and 0. 11,
respectively. Susceptibility results show that the susceptibility of 6 debris flow catchments are very
low and 5 are low. Comparing the susceptibility results with field observations, 11 debris flow
catchments agrees very well with real status of debris flow, proved the feasibility of this method.
Key words: debris flow; combination weighting; susceptibility; relative different function;
assessment model
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Fig. 1 Blank format of precedence chart method
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Fig. 3 Debris flow sensitivity evaluation system
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Table 1 Values of index

Tt ¢ 6 G G 6 G G

KATIE  0.13 0.55 0.21 29 1.93 1.23 0.85
738 0.50 0.15 0.16 26 3.57 1.07 0.80
B 0.29 0.60 0.19 25 4.73 1.22 0.70

B 0.22 0.60 0.14 27 4.51 1.15 0.85

K 0.05 0.30 0.15 28 2.77 1.07 0.75
/NEEVH 0.15 0.40 0.15 22 6.30 1.01 0.75
KAEKIH 0.07 0.55 0.11 19 3.99 1.13 0.80
A 0.06 0.40 0.11 17 5.21 1.07 0.75

Ky 0.10 0.31 0.12 28 7.76 1.35 0.75

MK 0.18 0.53 0.17 19 3.91 1.06 0.85

JaHbJEYE  0.31 0.35 0.14 18 4.73 1.14 0.75
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Table 2 Boundaries for susceptibility classes
BUBHESER RE g [ e
C, <30 30 ~100 100 ~1000 =1 000
C, <0.1 0.1~0.3 0.3~0.6 =0.6
C, <0.1 0.1~0.2 0.2~0.3 =0.3
C, <20 20 ~30 30 ~35 =30
C; <5 5~10 10 ~20 =20
C, <1.1 1.10~1.25 1.25~1.40 =1.40
C, <0.2 0.2~0.3 0.3~0.4 =0.4
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Fig. 4 Geographical position of debris flows
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Table 3 Susceptibility results of debris-flows
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Fig. 5 Comparison of the loose material volume
for the Xingshengyong catchment before
and after the heavy rainfall
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