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Abstract

In view of the limitations of the classical grey clustering method, an improved grey clustering me-
thod for comprehensive risk assessment of mountain torrents is proposed by constructing an ex-
ponential whitening function and an entropy weight method. This method makes full use of the
known limited information, improves the resolution and avoids the influence of subjective factors,
so as to make the evaluation results more objective and accurate. Finally, combined with the in-
vestigation and evaluation data of mountain torrent disasters in Hubei Province, the risk distribu-
tion results of mountain torrent disasters in Hubei Province are obtained, and the risk zoning map
of mountain torrent disasters in Hubei Province is compiled.
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Table 1. Hazard assessment data for mountain torrents
= 1. LR ERRMEITN B
SHLH BWEmm)  BANEmm kb OTREEC)  MREEm) B Gmkm) )

Tt 84.66 126.90 1.84 18.18 431 0.88 80.41
H02% 61.01 72.90 0.88 28.56 610 0.86 95.28
FIRH 122.44 75.94 0.41 39.22 1619 0.62 93.31
IRAH B 204.39 193.60 1.36 32.43 679 0.54 95.22
TR 105.63 178.10 34.19 20.80 1312 0.58 98.43
ZEIRAH 105.88 217.25 -0.29 3.32 33.00 0.51 76.97
=HZ 84.33 125.75 1.29 19.17 719.00 0.54 95.25
T N2 98.46 124.08 -3.57 23.23 982.00 0.49 95.89
WIB VAR 115.84 132.21 -0.05 32.23 1193.00 0.59 94.84
HEH 136.18 150.00 1.64 30.33 1205.00 0.58 97.39
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Table 2. Vulnerability assessment data for mountain torrents
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PEER . een e Oukey SR SRR REIM e s
e PR 1.02 0.18 301.61 120,000 7 12.59 31,069.86 4890.50
FHZ 2.89 0.02 53.28 39,966 11 21.78 14,990.80 1374.00
FEE 2.91 0.04 29.48 2000 16 11.24 18,062.50 2375.00
e Bishee 7.15 0.07 70.81 3100 5 28.56 17,153.29 16,714.29
B 3.99 0.09 53.82 2497 45 180.63 17,441.71 4157.14
L 3.14 0.24 299.34 4950.00 0 11.79 27,450.33 17,193.50
=Rz 5.80 0.26 254.61 159.00 2 4321 38,012.70 15,926.00

TP N2 31.99 0.14 144.64 8000.00 8 62.42 26,683.83 4519.92

P ERIAL 3.04 0.07 101.33 303.00 0 25.89 24,048.00 3232.00
R 16.32 0.08 133.95 112.00 0 40.36 19,733.57 30,286.29
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Table 3. Risk assessment grading standard
= 3. KM o RAnE

WA RS 1% 2% I 2% v 2% vV E

% WY & (mm) <10 10~70 70~00 100~150 >150
Il 5 Y & (mm) >171.2 149.8~171.2 128.5~149.8 107.1~128.5 <107.1

KA (m) <-14 -1.4~-0.5 -0.5~0.1 0.1~1.4 >1.4

fa ket SERIREC) <5 5~10 10~30 30~50 >50
AN 7 22 (m) <100 100~200 200~500 500~1000 >2000

TR 2 (km/km) <0.5 0.5~0.7 0.7~0.9 0.9~2 >2

TR 5 F40(%) >95 80~95 60~80 40~60 <40
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VA=Y () <10,000  10,000~20,000 20,000~30,000 30,000~50,000  >50,000
H 7 BN (5 78) <3000 3000~5000 5000~10,000 10,000~20,000  >20,000
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Table 4. Risk classification of mountain torrents in Hubei Province
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Table 5. Risk evaluation results
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Figure 1. Risk zoning map for mountain torrents in Hubei
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