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The Comparison of Single Debris Flow Risk Assessment Models in China

ZH ANG Huai-zhen"”, FAN Jian ong', GUO Fenfen'’, LIU Fei"’
(1. Institute of Mountain H azards and Environment, CAS & M WR, Chengdu 610041, Ching;

2. Graduate University of the Chinese A cademy of Sciences, Beijing 100049, China)

Abstract: Since 1980, esea che s of China have begun to study the isk of landslides and deb is flow haza d. Single
deb is flow haza d assessment model has become function assignment f om g ading; and the basic p inciples and teck
niques have been initially fo med and g adually imp oved in p actical application and imp ovement. This pape
fi stly divides single flow isk assessment models appea ing in diffe ent pe iods into th ee types; hie a chical
sco ing models, classification assignment assignment model and function assignment model; using 37 typical
deb is flowss basic data in Yunnan; compa es these isk assessment esults. The esults show that the num-
be of pa amete s in the evaluation of facto s and unce tainties in diffe ent c¢i cumstances, th ee isk assess
ment esults of the model simila ity index a e still g eate than 0. 91, and t y to explain the easons.
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11 Bl 1,40 37 ), S7, Ss(%),
S1(km?), S2(km), S, Sw()  24h
S3(km), S4, St ( mm) ; L
Ss(km®/km), Se( m’), ( m) L2( /100 a)
1 37 (8]
L,/ L, S/ Sa/ S3/ Ss/ X/ Ss/ S/ Su/
S, S, Sy

m?* ( /100a) km?> km km (km?* km~ 1) m? % () mm
5.1 10 6.13 6.85 0.72 0.11 5.50 135 0. 32 32 1.25 32 109.4
2.5 10 2.99 4.86 0.62 0.13 5.20 110 0. 37 29 1.18 35 109.4
3.2 10 4.23 5.08 0.67 0.13 5.30 195 0.33 32 1.14 30 139.4
6.5 8 7.77 5.61 0.61 O0.11 4.30 114 0.35 25 1.18 35 109.4
2.5 12 3.02 5.60 0.61 O0.11 4.50 165 0. 30 22 1.28 35 109.4
4.6 12 5.50 5.86 0.59 0.10 6.50 181 0. 62 23 1.05 40 109. 4
2.4 12 2.14 4.07 0.62 0.15 8.80 218 0. 51 30 1.15 30 109.4
1.6 10 1.93 2.19 0.32 0.15 4.20 71.8 0. 32 31 1.14 35 109.4
1.7 12 2.70 2.70 0.36 0.13 5.90 81.2 0. 58 23 1.09 38 109.4
1.2 10 0.54 1.90 0.37 0.20 3.50 65 0. 45 28 1.22 35 109.4
9.0 15 6.75 10.80 2.05 0.19 6.80 1400 0. 30 17 1.28 45 79.0
8.0 30 5.90 4.25 0.56 0.13 8.50 1000 0. 52 18 1.33 48 75.0
10.0 20 14.10 8.00 1.94 0.21 17.80 81 0.35 11 1.2 46  100. 4
12.0 50 58.07 13.75 2.19 0.16 11.20 3811 0. 40 14 1.33 46 102
82.0 1200 18.05 11.80 1.66 0.11 22.80 16000 0.72 8 1.39 45 100.4
105.0 450 53.10 18.35 2.92 0.12 21.20 18000 0. 62 18 1.38 48 97.0
5.0 50 3.28 2.30 1.13 0.23 18.00 849 0. 78 14 1.28 38 98.0
1.8 80 4.20 2.10 1.19 0.27 12.30 4000 0. 42 10 1.21 42 100. 4
195.1 1500 47.10 12.00 2.19 0.14 23.80 75000 0.8 8 1.55 45 102.0
9.0 50 28.32 9.05 2.80 0.17 15.60 700 0. 45 15 1.22 19 100.4
7.8 17 10.61 4.61 1.66 0.25 12.80 4500 0. 40 20 1.22 50 100. 4
60.0 1000 12.49 6.00 1.67 0.18 20.50 14000 0. 70 8 1.33 44 100. 4
10.0 70 28.71 11.60 2.60 0.15 15.30 5000 0. 56 14 1.23 50 98.0
16.0 2 16.80 6.90 1.32 0.10 19.20 6000 0.70 30 1.25 46 118.0
19.0 70 19.50 7.50 1.67 0.15 8.20 6400 0.39 17 1.13 42 83.7
9.0 60 8.50 10.20 1.17 0.18 10. 10 4700 0.4 18 1.18 36 86.7
23.0 100 26.50 7.40 1.71 0.14  12.80 8000 0.54 19 1.28 45 86.7
21.0 200 19.40 8.60 1.68 0.20  17.60 12000 0.73 12 1.45 30 86.7
3.2 20 2.91 2.60 0.45 0.17 8.53 520 0.30 25 1.15 55 69.2
0.4 15 0.15 1.13 0.23 0.18 8.15 65 0.20 20 1.14 45 69.2
2.5 25  4.10 3.70 0.77 0.21 5.75 250 0.42 45 1.11 48 850
8.2 4 4.10 3.80 1.67 0.32 6.60 350 0.25 28 1.23 50 82.0
6.0 100 5.60 1.90 0.32 0.17  16.00 2100 0.70 6 1.2 46 92.0
14.0 70 83.70 14.00 1.83 0.13  21.00 10000 0.70 10 1.33 46  92.0
22.0 70 102.80 14.00 2.25 0.15  20.00 1300 0.6 12 1.28 48 920
8.0 120 12.02 7.40 1.08 0.15 14.50 10000 0.81 12 1.47 43 80.0
28.0 100 39.80 16.20 1.40 0.09  12.50 95 0.72 17 1.28 38 109.0
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L/ m' Ly( /100a) Sy/( < km ? L/ m' Ly /100a) Sy/( < km?)
5.1 35 65 195.1 1500 260
2.5 20 75 9.0 50 260
3.2 25 80 7.8 20 290
6.5 15 60 60.0 1000 0
2.5 35 60 10.0 70 216
4.6 30 85 26.0 2 420
2.4 25 109 19.0 90 167
1.6 20 65 9.0 90 154
1.7 35 90 23.0 100 187
1.2 30 98 21.0 150 209
9.0 15 38 3.2 30 215
8.0 30 40 0.4 20 266
10.0 30 310 2.5 25 43
12.0 50 55 8.2 13 195
82.0 1200 0 24.0 35 340
105.0 450 210 14.0 70 280
5.0 50 276 22.0 70 270
1.8 80 318 8.0 260 187
28.0 50 190
, L1 L 16, (4
0.235 3; 81, S2, S3, Ss, So, S7, Su1, S1a (7), Ru,
86,5,7,1,4,3,2; 0.117 6,0. (88 2, L1 L2 Su 3, 6

0.0735,0.102 9,0.014 7,0. 058 8,0. 044 1,0.029 4

Ra= 0.2353F 1+ 0.253F12+ 0. 1176Fs1 + 0. 0882F s>
+ 0.0735Fs3+ 0. 1029Fss+ 0. 0147Fso+ 0. 0588 Fs7 +

, 0. 0441Fs11+ 0. 0294Fs14 (7)
4 (1994 )
I II il vV \% VI
L/ 10" m® <1 (h-5 (5)- 10 (10)- 50 (50)— ( 100) >100
G 0 0.2 0.4 0.6 0.8 1
L <5 (5)- 10 (10) - 20 (20)- 50 (50)— ( 100) 2100
Gia 0 0.2 0.4 0.6 0.8 1
S,/ km? 250 <0.5 (0.5 - 2 (2) - 5 (5) - 10 (10)- 30 (30)- (50)
Gs: 0 0.2 0.4 0.6 0.8 1
S2/km <0.5 (0.5) = 1 (1) - 2 (2) - 5 (5 - 10 >10
Gs> 0 0.2 0.4 0.6 0.8 1
S3/km <0.2 (0.2)- 0.5 (0.5 - 0.7 (0.7)- 1.0 (1.0)- 1.5 21.5
Css 0 0.2 0. 4 0.6 0.8 1
Ss/(km* km™?) <2 (2) - 5 (5)- 10 (10)- 15 (15)- 20 >20
Gss 0 0.2 0.4 0.6 0.8 1
S <1.1 (LD)-12 (1.2)-1.3 (1.3)- 1.4 (L.4)- (1.5 >1.5
Gss 0 0.2 0.4 0.6 0.8 1
S <o0.1 (0.1)-0.2 (0.2)-0.3 (0.3)- 0.4 (0.4)- (0.6 20. 6
Gs7 0 0.2 0.4 0.6 0.8 1
S/ mm <50 (50) = 75 (75)- 100 (100)- 125  (125) = (150) 2150
Gsn 0 0.2 0.4 0.6 0.8 1
S/ km™?) <20 (20) - 50 (50)- 100 (100)- 150  (150) - (200) 2200
Gsu 0 0.2 0.4 0.6 0.8 1
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13 37 14
6 37 ( ) L
U Ry B L 0.824 2
1 67 0.40854 0.54106 0.48338
2 50 0.35976 0.36462 0.38826 4 LEIE SR
3 61 0.37195 0.45284 0.42706
4 60 0.36585 0.45578 0.43286 ’
5 66 0.40244 0.42344 0.42485
6 73 0.44512 0.49694 0.47851
7 66 0.40244 0.45284 0.42572 ; 3
8 42 0.25610 0.32934 0.33795 ,
9 51 0.31098 0.41462 0.40400
10 57 0.34756 0.37346 0.33883 ' (1011] T’
11 109 0.66463 0.56162 0.58645
12 88 0.53659 0.50872 0.50395 ( )
13 106 0.64634 0.6469 0.62706
14 127 0.77439 0.54106 0.72227
15 155 0.94512  0.8763 0.85959 ’
16 150 0.91463 0.84692 0.91538 ’ ’
17 99 0.60366 0.56162 0.58619
18 102 0.62195 0.56164 0.52756 :
19 150 0.91463 0.97922 0.93365
20 109 0.66463 0. 66454 0.67403 "
21 105 0.64024 0.56456 0.54842 ,
22 149 0.90854 0.8322 0.79393 .
23 128 0.78049 0.72042 0.73760
24 114 0.69512 0.56748 0.51240
25 103 0.62805 0.71162 0.69031 ’ ’
26 102 0.62195 0.65574 0.68116 ;
27 120 0.73171 0.77044 0.73731 :
28 135 0.82317 0.81454 0.76168 Wiz BEGPi+ T 1)+ 91) (10)
29 65 0.39634 0.41168 0.42923 L Yep — .
30 54 0.32927 0.24994 0.30245 : ’
31 68 0.41463 0.44696 0.42249 Ye) — ( )
32 91 0.55488 0.47636 0.45667 s P(1) — (
33 87 0.53049 0.56754 0.53917 Jiu—
34 142 0.86585 0.70868 0.80833 '
35 117 0.71341 0.7028 0.82731
36 123 0.75000 0.72632 0.72284 , ,
37 105 0.64024 0.70278 0.74084 ,
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, 11 , ,
Se Ss
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