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Research on the normalization method of risk evaluation
indexes of geological hazard
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Abstract: The important role of the standardized handling of risk evaluation indexes was described in the geological

hazard. Considering the deficiencies of the traditional linear normalization method in the practical application, the do-

main of the risk level of evaluation indexes were conducted. Based on fuzzy theory, the linear and curve standardized

handling method were established. Tt is more reasonable and more realistic for the standardized handling of risk evalua-

tion indexes of geological hazard. The example shows that this method can be used to reflect truly the risk level of geo-

logical hazard.
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Fig.1 The normalization chart of the risk evaluation indexes of geological hazard
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Table The level of evaluation indexes of landslide and debris flow risk degree in ZhaoTong, YunNan

ESUE HR1 £ Q) %R 3 %% 4 B%5
¢)/m = 2 000 2000 ~ 1750 1750 ~ 1500 1500 ~ 1250 < 1250
¢2/(km * km2) = 0.50 0.50 ~ 0.45 0.45 ~ 0.40 0.40 ~ 0.35 < 0.35
’: =2.0 2.0~ 1.9 1.9 ~ 1.8 1.8~ 1.7 < 1.7

e/ % =40 40 ~ 35 35 ~ 30 30 ~ 25 <25
es/d =3.0 3.0 ~2.0 2.0~ 1.0 1.0 ~ 0.5 <0.5

e/ (°) =8 8~ 7 7~6 6~5 <5
/% > 40 40 ~ 35 35 ~ 30 30 ~ 25 <25

s = 0.20 0.20 ~ 0.18 0.18 ~ 0.15 0.15 ~ 0.12 <0.12

o/ % = 50 50 ~ 40 40 ~ 30 30 ~ 20 <20
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Table 2 The domain of evaluation indexes value of landslide and debris flow risk degree in Zhaotong, Yunnan

X RI$E b5 %1 %2 %3 H%4 %85
¢i/m 2250 ~ 2000 2000 ~ 1750 1750 ~ 1500 1500 ~ 1250 1250 ~ 1000
¢/ (km « km™2) 0.55 ~ 0.50 0.50 ~ 0.45 0.45 ~ 0.40 0.40 ~ 0.35 0.35 ~ 0.30
c3 2.1~2.0 2.0 ~ 1.9 1.9 ~ 1.8 1.8 ~ 1.7 1.7 ~ 1.6

e/ % 45 ~ 40 40 ~ 35 35 ~ 30 30 ~ 25 25 ~ 20
cs/d 4.0 ~ 3.0 3.0 ~ 2.0 2.0~1.0 1.0 ~ 0.5 0.5 ~0.0

es/(°) 9 -8 8 ~7 7~6 6~5 5~ 4
1/ % 45 ~ 40 40 ~ 35 35 ~ 30 30 ~ 25 25 ~ 20
cs 0.22 ~ 0.20 0.20 ~ 0.18 0.18 ~ 0.15 0.15 ~ 0.12 0.12 ~ 0.09

co/% 60 ~ 50 50 ~ 40 40 ~ 30 30 ~ 20 20 ~ 10

*£3 FHBEERREL ALK EEAENIEEIEN

Table 3 The values of evaluation indexes of landslide and debris flow risk degree in Zhaotong, Yunnan

B () c;/m ¢,/(km - km™2) ¢ cy/ % cs/d ce/(°) ¢/ % cg co/ %
Pt 1250 0.47 1.86 30.91 0.50 7 44.47 0.15 2.1
&1 1 500 0.37 1.99 27.52 1.10 6 45,37 0.17 30.9
bR 2 250 0.45 2.02 18.09 1.41 6 39.68 0.17 56.0
e 1 400 0.41 1.85 22.65 3.29 7 32.17 0.19 53.9
Kx 1750 0.29 2.01 24.23 1.86 8 42.70 0.15 55.7
KE 2200 0.31 1.9 20.71 1.00 7 41.43 0.13 52.4

STKE 1175 0.51 1.70 26.16 2.92 6 14.44 0.15 45.6
FE M 1 000 0.34 1.89 40. 10 1.25 6 16.52 0.12 35.5
B 1450 0.35 1.92 19.67 1.20 8 44.97 0.15 39.5
BiE 1 000 0.38 1.82 29.06 1.35 5 21.35 0.11 41.4

R4 FHBERERR RLAAEEESFH BRI

Table 4 The normalization values of evaluation indexes value of landslide and debris flow risk degree in Zhaotong, Yunnan

B () c;/m ¢p/(km+ km™2) ¢ cy/ % cs/d ¢/ (°) c1/ % cg co/ %
FHiE 0.129 0.567 0.397 0.318 0.078 0.478 0.967 0.341 0.159

£ 1 0.286 0. 188 0.688 0.204 0.184 0.286 1.000 0.495 0.302
IR 1.000 0.478 0.766 0 0.246 0.286 0.697 0.495 0.878
ENE 0.219 0.322 0.378 0. 065 0.743 0.478 0.365 0.674 0.818
Kk 0.478 0 0.739 0.107 0.345 0.713 0. 861 0.341 0.870
KE 0.938 0.024 0.614 0.017 0.165 0.478 0.789 0.210 0.777
SITKE 0.087 0.766 0.129 0.163 0.626 0.286 0 0.341 0.604
LA 0.000 0.101 0.457 0.718 0.213 0.286 0 0.151 0.387
HBE 0.252 0.129 0.522 0 0.204 0.713 0.998 0.341 0.468

BiE 0 0.219 0.322 0.254

0.234 0.129 0.032 0.097 0. 509
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0.478,0.478 ~ 0.286,0.286 ~ 0.129,0.129 ~ 0; i
5T o5 IRLRMHEALS 2 1.000 ~ 0.650,0.650 ~
0.378,0.378 ~ 0.165,0.165 ~ 0.077,0.077 -~
0.000; ¥845 s IELRMFAILIS K7 1.000 ~ 0.774,
0.774 ~ 0.581,0.581 ~ 0.341,0.341 ~ 0.151,
0.151 ~ O; 73 AN B FEFERFER 1 ~ 5.
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