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Evaluation index selection of debris flow based on entropy value theory
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Abstract; Aiming at solving the deficiencies of index weight determination in evaluating risk of
geological disaster, the theory of minimum entropy analysis was used to form nonlinear
independent components. The index optimization and weight determination were done based on
their contributions to debris flow. The index weights were evaluated in the classic debris flow
risk evaluation model. The evaluation results were compared with the calculated results. Analysis
result shows that the main optimal indexes are the maximum rushed amount for a debris flow,
frequency, basin area, main gully length, main gully bed tortuosity coefficient, vegetation
coverage, the reserve of loose solid material, basin cutting density and sediment supply length
ratio. The corresponding weight values of these indexes are 0. 235 3, 0.235 3, 0.079 1, 0.079 1,
0.079 1, 0.079 1, 0.073 0, 0.073 0 and 0.073 0 respectively. The numbers of extreme, heavy,
moderate and slight debris flows are 3, 3, 6 and 0 respectively. The calculated results are

consistent with the real situation and development trend of studied debris flow area. It proves the
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reasonability of minimum entropy analysis theory applied in geological disaster risk evaluation.
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Tab. 1 Evaluation indexes of debris flows
e || C D I B P oy i I Bt e/ Cuf |l
MJCAN ¢« km )| mm km? km km 10 m® [(K » B D[(km » km 2)|10* m?
N R 7 Y 217 69.6 | 1.33]0.40 | 19 26 2.83| 2.60 | 0.43 544 30 8.2 3.5
KA N 264 69.3 | 1.23]0.22| 21 22 0.19] 1.19 | 0.27 62 20 8.4 0.4
/NEE N 84 119.5 | 1.34 [ 0.69 | 11 27 5.30| 5.84 | 0.52 191 32 6.4 4.4
I T N 92 109.4 | 1.12 | 0.56 9 32 2.70] 2.50 | 0.36 83 35 5.7 1.5
THRFTE | N 63 109.6 | 1.16 | 0.37 8 38 7.74| 5.63 | 0.61 115 16 4.3 6.1
RS0 Y 64 110.5 | 1.09 | 0.29 9 43 1.89] 2.19 | 0.29 71 20 4.4 1.8
T Y 197 82.0 [ 1.51]0.52| 18 17 | 12.13] 7.40 | 1.11 471 260 13.9 9.0
133 Y 189 111.0 | 1.31]0.69| 17 12 | 38.90[16.20 | 1.40 | 7 969 50 9.6 27.0
INFR Y 168 86.7 | 1.19 [ 0.38| 19 22 | 18.21] 7.30 | 1.70 | 3399 90 11.2 18.0
B I Y 211 87.8 | 1.38]0.69 | 25 13 | 17.91] 8.20 | 1.71 | 14 000 150 16.9 22.0
JIRG] Y 259 111.0 | 1.34 | 0.90 | 20 8 | 48.80|13.00 | 2.21 | 75 000 1500 23.2 196. 3
IS Bz V) Y 211 96.0 | 1.31]0.58| 17 21 | 53.20|18.44 | 2.89 | 15 000 450 20. 3 105.0
Mk i Y 314 100.3 | 1.13 | 0.42 | 22 12 4.70| 2.20 | 1.28 | 1993 80 12.3 1.8
KB g Y 0 100.1 | 1.33|0.73| 12 9 | 18.34|11.40 | 1.33 | 16 000 1200 22.4 84.0
oML Y 0 100.4 | 1.35 | 0.80 6 8 12.48| 6.00 | 1.63 | 14 000 1 000 20. 4 60.0
JeIE Y 260 100.6 | 1.22 | 0. 44 7 23 | 28.55| 9.33 | 2.45 | 7000 50 15.3 9.0
g (-} Y 216 98.0 | 1.26 | 0.49 | 13 14 | 28.57[11.50 | 2.50 | 5000 70 15.7 11.0
T Y 267 97.0 | 1.31]0.81| 28 14 3.33] 2.23 | 1.09 823 50 22.0 5.0
R Y 65 122.0 | 1.66 | 0. 65 4 13 | 58.34|13.65 | 2.35 | 3835 50 11.5 15.0
DY 3 FH Y 410 121.0 | 1.31 ] 0.67 | 12 56 | 15.70| 6.67 | 1.34 | 6 000 2 18.1 25.0
1= I V5 N 340 108.9 | 1.20 | 0.23 | 24 12 5.33] 4.20 | 1.23 620 35 3.1 23.0
NFEH Y 270 93.0 [ 1.17 | 0.60 | 32 12 |112.70| 14.00 | 2.32 1300 70 20.0 22.0
K IH Y 280 94.0 | 1.23 [ 0.69 | 26 11 | 84.60|15.00 | 1.79 | 10 000 70 23.0 15.0
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Tab. 2 Calculation results of minimum entropy values
TR g 5 Cy C, C; Cs C; Cs Cy Cio Cn Ciz Cis Cu Cis e /NMFE
1 1 1 1 1 0 1 1 1 1 1 1 1 1 3.634 1
2 1 1 1 1 1 1 0 1 0 1 1 1 1 3.6350
3 1 1 1 1 1 1 1 0 0 1 1 0 1 3.6355
4 1 1 0 1 0 1 0 0 0 1 1 1 1 3.643 0
5 1 0 1 0 1 1 1 1 1 0 0 0 1 3.654 1
6 1 0 1 1 1 1 1 0 1 1 1 1 1 3.654 4
7 1 1 1 1 1 1 1 1 0 1 1 1 1 3.655 3
8 0 0 1 1 1 1 1 1 0 1 1 0 1 3.656 0
9 0 0 1 1 0 1 1 1 0 1 0 1 1 3.664 5
10 1 1 1 1 0 1 1 1 0 1 1 1 1 3.665 7
11 0 0 1 0 1 0 1 1 1 1 1 1 0 3.666 2
12 0 1 1 1 0 1 1 1 1 1 1 1 1 3.667 5
13 0 0 1 1 0 0 1 1 1 1 1 1 1 3.668 3
14 0 0 0 1 0 0 1 1 1 0 1 1 1 3.669 3
15 0 0 1 0 0 0 1 1 1 0 1 1 1 3.670 9
16 0 0 0 0 0 1 0 1 0 0 1 0 0 3.674 5
17 0 0 0 0 0 0 0 0 0 0 0 0 0 3.856 0
8 190 0 0 0 0 0 1 0 0 0 0 0 0 0 5.087 5
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Tab.3 Comparison of evaluation results
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