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Debris flow risk assessment considering different rainfall sensitivity:
A case study in southeast Tibet
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Linzhi, Tibet 860000, China)

Abstract: Southeast Tibet is an area with high frequency of debris flow, and also the place G318 pass through. Debris flow
poses a serious threat to local social development and major engineering construction. In this paper, according to the conditions
of southeast Tibet, 11 disaster-causing factors such as highway distance, watershed distance, fault distance, elevation, slope,
rainfall and NDVI etc. are selected to study the occurrence regularity of debris flow in this area. Each factor data of debris flow
point is derived and analyzed in ArcGIS, correlation test is carried out and factor sensitivity grade is established. After

calculating the weights by AHP, the risk distribution map of debris flow in southeast Tibet in 2015 was made by combining
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factor sensitive layers to verify the correctness of the model. Different risk distribution maps are made according to different

rainfall sensitivities to predict the future debris flow prone areas. When the rainfall sensitivity of the whole region is 3, nearly

half of the southeast Tibet is highly prone to debris flow, and all along G318 are in high risk areas. When the rainfall sensitivity

is 2, there is no extremely high risk area in southeast Tibet, the risk index of the whole region is greatly reduced, and the high

risk part along G318 accounts for 84.56%. The results show that rainfall has a great influence on the risk distribution of debris

flow in the study area. The research results can provide theoretical support for the social development and major project

construction in southeast Tibet.

Keywords: southeast Tibet; debris flow; rainfall sensitivity; ArcGIS; analytic hierarchy process; risk level
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Table 1 Geological disaster investigation report
in recent 8 years
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Fig. 1 Regional distribution map of debris flow quantity in Tibet
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Table 2 Debris flow disaster factors and data sources
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Table 3 Correlation analysis of 7 disaster-causing factors of debris flow
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], FEFR £ (2001—2009 4F) . 7K SCERHE | AE 9% 7 o5 %
+ MR R DL K b 55 2850

[ AR 1 PR 1 A3 AT R 2 Ul A 9 R A R A
FEES A B 0~ 1400 m, FLIRAE 1 400 ~ 3 500 m, it —4b
PRI 10 850 mo Yo i o [V AF = 2 A P 7E B 2 Y]
I 0~ 1400 m, HYKAE 1400 ~2800m., 2800 ~ 5 600 m
Y /DA, I EEIZ0~ 5000 m e A i o
i 2, 76 5 000 ~ 20 000 mil [t 4 ¥ £ 434, Hdy

SR TE 20 000 ~ 40 000 m.,

U KT 19 43 A a0 1 3. U A i 5 B A P e VR
3500 ~ 4 500 m, HK A AETE 2 500 ~ 3 500 m, /D43 AR 7E
1500 ~ 2 500 m Al 4 500 ~ 5 500 m. T%& 5 &4 e i
BB S 20° ~ 40°, HYKHE 0° ~ 20°F0 40° ~ 50°, 50° ~ 60°
KM VAT IR ERAR /N, 60° ~ 90°9% A KRR A . 7 .
Pk, PR3 A A TR R TR L AR AR,
AR I R A P A AL, RO A T R A

0°~10°

60 dt

Ak
80 40 ~
5500~8 589 |0 60°~90° 10°~20° [iiis]4 40 )
- 40 57
. 4 500~5 500 jmm 27 . 4%
=3500~4 500 193 1 7
ME 2 500~3 500 90 50°~60° 76 20°~30°
1 500~2 500 jm 16 49 L
0~1500 0 , , / A AR
0 100 200 300 40°~50° 309-40° (LIS 50
A TS B~ i} PR

(a) P iEcE SRR

(b) WA 5%

(c) Pef ket Sy

B3 REFHES(2001—2009 £)
Fig. 3 Data analysis of topographic factor from 2001 to 2009

FKIR B FH) 4B an & 4. BL 9 4F(2001—2009 4F ) I
A7 A5 A TR R Y S Y4, K B4R B [ B AE 700 ~
800 mm M X Je A1 I s B &, HR 3 #E 600 ~ 700 mm

#1800 ~ 900 mm M [X . VA FEKEEHZMESR
G SRS,

-
EHRRAT
o KiK. 150
[ Vi NS
;1000~1300-7 WAz 100 A<
E 900~10 00 s 27 501715
= 800~9 00 —— 72 8
”ﬂg 7 00~8 00 127 {® 1 FEl
¥ 600~700 82 A e
& 500~600 =11 . ) Y0 P
& 0 50 100 150 =5
VA s 5

(a) VA i dici SAE I M 1

(b) YAyl SRS

4 KIEEFEIESHT(2001—2009 F)

Fig. 4 Data analysis of water source factor from 2001 to 2009
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Table 5 The judgment matrix of first criterion layer
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Table 6 The judgment matrix of second criterion layer
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Table 7 Sensitivity and weight of disaster-inducing factors
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Table 8 Corresponding table of layer values and debris flow

susceptibility
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Table 9 Information on major debris flow events in 2015
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