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Application of factor analysis to debris flow risk assessment
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(1. China University of Geosciences , Faculty of Engineering , Wuhan , Hubei 430074 ,China;
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Abstract ; To study the application of factor analysis in debris flow risk assessment,on the basis of establishing
a scientific and reasonable evaluation index, using the factor analysis method to get the main factors of debris
flow risk, and rank the primary and secondary impact factor according the importance, get the main impact
factors and landslide in the contribution of debris flow risk. According to the objective and subjective synthetic
approach theory, a linear combination with the proceeds value from the objective weighting in multi-objective
programming model and the degree of variable weights considering the configuration preference for equilibrium
were made, and got the main factor subjective and objective weights of debris flow risk assessment. Choosing
two main classification standard for the standardizing processing of debris flow risk indicators. Established a
multi-factor comprehensive evaluation model combining with weight and contribution’ s impact factor, and
taking the basic data in Baoshan city’ s 10 typical debris flow gully as an example, evaluate the debris flow
risk assessment in this area. Research shows that, the use of this method for debris flow risk assessment is
feasible, and the evaluation result has good consistency with the actual situation, for the study of debris flow
risk assessment provides a new analysis method.
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Table 1 The factor loading matrix after rotation
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Table 2 The debris flow risk evaluation index extract

by factor analysis method
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Table 3 The impact comparison of indices of debris

flow risk rank in researched region
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Fig. 1 Flow chart of objective and subjective

synthetic approach
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Table 4 Main factor weights allocation results
EHF M F o G, G Cs Cy Cy Cyo Cp, Cis
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Table 5 The basic data in Baoshan city’s 10 typical debris flow gully

SBRE
Mo i

M F C, C, Cs C, Cs Cy C, Cy Cy Cio Cy C, Cp Cy,

JINGE AT 1.2 30 0.54 1.90 0.37 0.2 35 3.5 1.22 61 0.45 109.4 965.4 31 12 98
b & S i) 2.5 20 2.00 4.86 0.62 0.13 35 5.2 1.18 106 0.37 109.4 965.4 35 16 75
Ly A fmf 2.4 25 2.14 4.07 0.63 0.15 30 8.8 1.15 218 0.51 109.4 965.4 39 9 99
AT 3.2 25 4.23  5.08 0.67 0.13 30 5.3 1. 14 95 0.33 109.4 965.4 47 16 80
[EE930] 5.1 35 6.13 6.85 0.72 0.11 32 5.5 1.25 134 0.32 109.4 965.4 48 19 65
LR 2.5 35 3.02  5.60 0.61 0.11 35 4.5 1.28 66 0.30 109.4 965.4 29 12 60
(STa0) 4.6 30 5.50 5.86 0.59 0.10 40 6.5 1.05 181 0.62 109.4 965.4 29 10 85
B Jik ¥ 1.7 35 2.70  2.70 0.36 0.13 38 5.9 1.11 81 0.58 109.4 965.4 31 9 90
O LA 6.5 15 7.77  5.61 0. 61 0.11 35 4.3 1.18 114 0.35 109.4 965.4 39 9 60
R 1.6 20 .93  2.19 0.32 0.15 43 4.2 1. 14 72 0.32 109.4 965.4 39 9 60
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Table 6 The risk assessment results in Baoshan city’s

10 typical debris flow gully
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