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; ~ ~ ~ A\,
Pij == (1)
. 5 2009—2013 T4
: Landsat 8 P,
(P) = s (2
o =1y
AI ; Asll
1 ; Pl.].
Tab.1 Potential Impact factors of debris flows for susceptibility assessment ( ) ; ( PU)
S .
Hi=-%7,(P)log,(Py) j=1 - n (3)
I{jmax = 1OgZSj ( 4)
Hj Jjmax ; Sj ;
I{jmax B H/
[ =" (5)
Jjmax
I/Vj = [j X Pij ( 6)
. I, ( information coefficient) ; W,
0~1
3 o GIS
Visko 1980
18
(Py) W.( 2.3)
2
Tab.2 Classification and sensitivity calculation of impact factors
1% 1% Py (Py)
0.0417 0.0229 0.550 1 0.1258 1
0.3455 0.508 1 1.4705  0.336 4 5
0.140 2 0.143 5 1.0232  0.2341 4
0.389 6 0.273 6 0.7022  0.160 6 3
0.083 0 0.0519 0.6256  0.143 1 2
/m 0 ~100 0.046 4 0.043 5 0.9373  0.166 0 4
100 ~200 0.040 0 0.037 2 0.9297  0.1647 3
200 ~300 0.045 3 0.0417 0.9202 0.1630 2
300 ~400 0.038 5 0.0355 0.9205 0.1630 2
400 ~ 500 0.040 8 0.037 4 0.9178 0.1626 1
>500 0.789 0 0.804 8 1.0200 0.1807 6
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r° <10° 0.038 7 0.0233 0.6035 0.1050 2
10° ~20° 0.124 0 0.1210 0.9761 0.1698 4
20° ~30° 0.308 1 0.3116 1.0115  0.1760 5
30° ~40° 0.399 7 0.405 4 10142 0.1764 6
40° ~50° 0.1199 0.130 9 1.0917 0.1899 7
50° ~60° 0.009 5 0.007 7 0.8112 0.1411 3

>60° 0.000 1 0.000 0 0.2401 0.0418 1

( Flay) 0.003 5 0.000 4 0.1125 0.0137 1
North 0.1222 0.1158 0.9478 0.1151 5
Northeast 0.1257 0.077 9 0.6200 0.0753 2
East 0.133 6 0.0873 0.6538 0.0794 3
Southeast 0.129 1 0.148 8 11524 0.1399 8
South 0.112°8 0.163 7 1.4514  0.1762 10
Southwest 0.1157 0.1623 1.4023  0.1703 9
West 0.1323 0.1218 0.9207 0.1118 4
Northwest 0.1250 0.1219 0.9751 0.1184 7
North 0.061 1 0.064 7 1.089  0.1153 6

/m <350 0.089 2 0.060 2 0.6747 0.1010 1
350 ~ 450 0.204 1 0.1905 0.9334 0.1398 3
450 ~ 550 0.267 2 0.291 4 1.0905  0.1633 7
550 ~ 600 0.1240 0.130 4 1.0517  0.1575 5
600 ~700 0.188 9 0.204 8 1.0838  0.1623 6
700 ~ 800 0.091 8 0.094 4 1.0277  0.1539 4
>800 0.034 7 0.028 3 0.8164 0.1222 2
<0.01 0.005 0 0.007 3 1.4704  0.1648 8
0.01 ~0.05 0.0125 0.013 1 1.0531  0.1180 5
0.05 ~0.111 0.2155 0.2553 1.1849  0.1328 6
0.111 ~0.15 0.1619 0.256 6 1.5851  0.1777 9
0.15~0.2 0.165 6 0.1257 0.7589 0.0851 3
0.2~0.25 0.191 7 0.2595 1.3539  0.1518 7
0.25 ~0.30 0.139 2 0.044 9 0.3224  0.0361 2
0.3~0.35 0.086 6 0.015 1 0.1746  0.0196 1
>0.35 0.0220 0.0225 1.0187  0.1142 4
/mm <80 0.048 9 0.0518 1.0578  0.2620 3
80 ~83 0.470 9 0.6116 1.2989  0.3217 5
83 ~86 0.1423 0.064 0 0.4499 0.1114 2
86 ~ 89 0.223 5 0.270 0 1.2079  0.2992 4
>89 0.114 4 0.002 6 0.0231  0.0057 1
0~0.1 0.066 5 0.057 4 0.8628 0.1813 2
0.1~0.3 0.1029 0.1222 1.1879  0.2496 4
0.3~0.5 0.302 4 0.389 8 1.2892  0.2709 5
0.5~0.6 0.358 1 0.360 5 1.0066  0.2115 3
>0.6 0.170 1 0.070 1 0.4119  0.0866 1
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3 6
Tab.3 The weight of influence factors
H; Hjpva y ; o 6
2.22054 2.32193 0.04366 0.038 18 19-20
2.58393 2.58496 0.000 40 .000 38 :
2.703 62 2.80735 0.03695  0.030 34 S = Reclass ;,,,, % 0. 03818 + Reclass,,,, x 0. 03034 +
3.00573 3.16993 0.05180  0.047 40 Reclass,,,, x 0. 04740 + Reclass,,,, % 0. 05966 +
2.78971 2.80735 0.006 28 . 006 00 Reclassy,;, x0.01678 + Reclass ,,; x0. 03499
2.979 14 3.16990 0.060 18 . 059 66 S ; Reclasslmwlogy
2.27720 2.32193 0.01928  0.016 78 ; Reclass,,,,,
2.23655 2.32193 0.03677  0.034 99  Reclass ., ; Re—
class g, ; Re—
I classg,;, i Re—
> > > > class yy,; 0
>
6 :0.56 ~1.59
SN A SN 5
. 6 (2
6 ( 4.
4 - o 217
ArcGIS10.0 6 42. 8%
6 36.4%
58.0% 487.6 km’
37.4%;
: . 650. 5 km’
. 4 20.6% - N
2 (P) 4.8% o
4
Tab.4  Statistics of result of debris flow susceptibility
/ /km? 1% /km? 1% 1%
37 487.6 15.6% 182.5 39.6% 37.4%
56 650.5 20.8% 133.9 29.1% 20.6%
64 804.5 25.9% 60.2 13.1% 7.5%
39 647.4 20.7% 58.2 12.6% 9.0%
21 531.2 17.0% 25.6 5.6% 4.8%
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Susceptibility Assessment Model of Debris Flows in the Dry-hot Valley
of the Jinsha River and Its Application

CHEN Jian' LI Yan' XU Chong’

(1. School of Engineering and Technology China University of Geosciences( Beijing)  Beijing 100083
2. Key Laboratory of Active tectonics and the volcano Institute of Geology China Earthquake Administration Beijing 100029)

Abstract: The Benzilan — Changbo segment of the upper Jinsha River belongs to a typical dry-hot valley area

where it is characterized by a dry-hot climate with little rain and debris flows occur frequently. The sensitivity of
impact factors on debris flows in dry-hot valley was analyzed using the index entropy model. A total of 6 factors
were served as impact factors for debris flow susceptibility assessment namely geomorphologic entropy in catch—
ment lithology slope aspect slope gradient average monthly rainfall and normalized vegetation index. Consider—
ing watershed characteristics of debris flow the study area is divided into 217 small catchments. Taking the small
catchments as unit for susceptibility assessment of debris flow and a susceptibility division map was made using
weighted coefficient method. The results show that very high and high susceptibility area mainly are distributed in
the Changbo — Gongbo segment of the north Xulong — Quyagong segment of the east-central and along the banks of
the Jinsha River of the south. The area with very high and high susceptibility accounts for 36.4% of the total area
of the study area and the area of debris flow in these two areas was 58% . The success rate of the debris flow sus—

ceptibility assessment was 69.6% .

Key words: catchment unit; dry-hot valley; debris flow; entropy of index; susceptibility assessment



