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Debris flow hazard assessment based on improved matter- element extension model
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Abstract: As weight is an important issue in hazard assessment of debris flow, an optimized algorithm to determine weight reasonably
was proposed in this paper based on an improved combination weighting matter element extension model. Firstly, we suggested a classt

fication standard for debris flow hazards based on literature, and established indices for hazard assessment. Then, based on the matter et

ement extension evaluation theory, in order to determine the weight of each index of this method, we coupled the subjective weight calar

lated by analytical hierarchy process and the objective weight calculated by projection pursuit method using a distance function, and obr

tained the final comprehensive weight of each index. We used the bat algorithm optimized by projection pursuit method to solve the
problem, and established a combination weighting matter element extension model for debris flow assessment. Finally, we composed a
program to realize this algorithm in the M at lab language using the built in toolbox and related mathematical functions. We compared the
results from this algorithm with exist ing projects, and found that the assessment conclusion was reasonable, proving the method to be of
certain application value.
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Tab.1 Impact factors of debris flow hazard assessment
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Tab.2 Debris flow hazard classification standard
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Tab.3 Index parameters of the debris flow ditch to be assessed
' sl 2 $3 s4 s5 s6 7 s8 s9 s10
A 47.1 12 219 23.8 1.45 0.8 102 20 195. 1 1500
B 53.1 18. 35 292 21.2 1.28 0.62 97 210 105 450
c 10. 61 4.61 1. 66 12.8 L12 0.4 100.4 20 7.8 2
D 14. 1 8 1.94 17.8 1.1 0.35 100.4 310 10 )
E 4.2 2.1 119 12.3 L 11 0.42 100.4 318 1.8 %0
F 18. 05 11.8 1. 66 22.8 1.39 0.72 100.4 0 82 1200
C 28.32 9.05 2.8 15.6 1.22 0.45 100.4 20 9 50
H 3.28 2.3 113 2 1.28 0.78 % 276 5 50
I 6.5 4.98 L. 34 6. 2% 115 05 112.5 50 4 3
I 60.5 .16 225 5.08 1.23 0. 24 131.2 20 18. 1 34.5
K 16.78 6.02 1.06 3.6 123 0. 44 161.2 %8 6.09 0
L 8.58 2.2 1.67 6.9 1.2 0.35 181.1 5 3.5 16.7
M 37.1 10. 51 1.74 6.72 L 12 0. 46 114.5 10 19.3 102 56
N 3.6 3.92 L. 34 9.4 117 0.15 161.5 0 4.4 39.34
0 1.18 2.78 1.29 15.5 113 0.12 118.5 0 5. 74 114,88
p 4.87 4.36 1.91 9 135 0.3 112.5 0 3.33 18.57
0 2.18 2.54 1.03 13.7 118 0.5 151.5 0 5.36 91.15
R 1.23 2.11 104 19.3 1.09 0.51 115.4 0 6.45 15229
S 8. 62 5.16 153 6. 34 1.26 0. 44 118.2 10 14. 1 333
T 5.41 4.21 1.48 44.3 L12 0.05 111 30 20.68 47274
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Tab.4 Debris flow hazard assessment results

G5 SCHR[19]  SCER[20]  SCER[7]) SCHR[ 2] AL
A 0 0 0 0
B 0 0 0 0
C 0 0 0 0
D 0 0 0 0
E 0 0 0 0
F 0 0 0 0
G 0 0 0 0
H 0 0 0 0
I 0 0
J 0 0
K 0 0
L 0 0
M 0 0
N 0 0
0 0 0
p 0 0
0 0 0
R 0 0
S N 0
T 0 0

1
Fig. 1 Calculated degree of association of the debris flow ditch
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