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Fig. 1 Hazard assessment indicators of debris flow
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Fig.2 Distribution of debris flows along G318 Sichuan — Tibet Highway

1
Table 1  Gradation and information values of different evaluation factors
0° ~10° -4.132 8 <20 MPa 0.016 5 0~5 km 1.879 4
5° ~10° -3.4142 20 ~25 MPa 0.488 9 5 ~10 km 0.605 2
10° ~15° -1.782'1 =25 MPa -0.1959 10 ~ 15 km -1.0317
15° ~20° -0.324 3 ~0.0019 15 ~20 km -2.208 8
20° ~25° 0.685 5 Z2.490 4 20 ~25 km -2.3148
25° ~30° 1.026 0 0 25 ~30 km -1.668 6
30° ~35° 0.857 4 0.029 4 30 ~35 km -1.536 2
35° ~40° ~0.129 1 0.108 3 35 ~40 km ~1.502 2
40° ~45° ~1.5896 0.489 6 >40 km -0.558 6
>45° -3.591 4 —~0.770 2 <VI 0

<100 m -0.4529 0.504 8 Vi -0.4940
100 ~200 m 0.558 1 N 0.3340 il 0.130 0
200 ~300 m 0.048 3 0 Vii 0.024 6
300 ~400 m -0.756 6 -1.7655 X 0.143 5
400 ~500 m ~0.691 4 < <20 mm 0.962 6 <0.4 ~1.1289
=500 m -1.2854 20 ~40 mm ~0.130 5 0.4 ~ 0.8 0.129 4
x <35° 0.9197 40 ~60 mm 0.006 6 =0.8 0.168 4
35° ~40° 0 2h 60 ~80 mm 0.554 1 <8° 0.116 3
40° ~45° ~1.460 7 80 ~ 100 mm 1.1259 8° ~10° ~0.108 2
45° ~50° 0.074 8 >100 mm 0.091 7 10° ~ 12° 0.280 4
=50° -0.228 6 =12° -1.0059
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6. (-34.0~ -21.5140) . (-21.514 0 ~
-2.9202) . (-2.9202~0.047 8) .
. (0.0 478 ~ 1.443 2)
7. N . (1.4432~8.0431)(  3).
2.
N . . 2

Table 2 Results of different hazard zones percentages

and amount of debris flows

8. <8° 10°~12° fn? %
1472.14 4.21 1
. 8 314.39 23.79 72
9. 24 h 13 933.43 39.88 268
5 326.49 15.24 338
. 5 896.28 16.87 255
4.3
GIS N N
. 71.99%
16.87% ;
91.5% 10 km 1 472. 14 km®
10 km 4.21% »
GIS
25 m X25 mo ~ ~ ~ ~
GIS
(-34.0~8.043 1) , - N - - - .
( natural break) - N - N -
5 N -

3 G318
Fig.3 Hazard zonation map of debris flows along G318 Sichuan — Tibet Highway

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1 G318

347

1 472.14 km?

92. 18%

GIS G318

S S

71.99%
16.87%

4.21%;

( References)
You Yong Cheng Zunlan Hu Pinghua et al. A study on model tes—
ting of debris flow in Guxiang Gully Tibet J . Journal of Natural
Disasters 1997 6( 1) :52 - 58
I 1997 6(1):
52 -58
Zhu Pingyi Cheng Zunlan You Yong. Research on causes of river
blocking by sediment delivery of Peilonggou Gully debris now in the
Sichuan - Xizang Highway J . Journal of Natural Disasters 2000
9(1):80-83
I 2000 9(1):80 -83
Li Deji You Yong. Bursting of the Midui Moraine Lake in Bomi Xi-
zang ] . Journal of Mountain Research 1992 10(4): 219 -2240
I (
) 1992 10(4): 219 -2240
Katsuji Adachi Kunio Tokuyama Akito Nakasuji et al. Study on
Judgment of outbreak ability of debris flow J . SHIN — SABO
1977 33(4):7 -16
I 1977 30(3):7
-16
Tamotsu Takahashi Nakagaw Hajime Hiroaki Sato. Hazard assess—
ment of debris flow alluvial fan J . Annuals DPRI 1988 31( B -
2) 1655 - 676
I 1988

11

14

17

31 (B-2) : 655-676

Smith T C. A method for mapping relative susceptibility to debris
flows with an example from San Mateo County California G //El-
len S D Wieczorek G F. Landslides floods and marine effects of
the storm of January 3 -5 1982 in San Francisco Bay Region Cali-
fornia. US Geological Survey Professional Paper 1434 1988: 185 -
194

Hollingsworth R Kovacs G S. Soil slumps and debris flows: predic—
tion and protection J .
Geologists 1981 18(1) 117 -28

Arora M K DasGupta A’ S Gupta R P. An artificial neural network

Bulletin of the Association of Engineering

approach for landslide hazard zonation in the Bhagirathi ( Ganga)
Valley Himalayas ] .
2004 25(3): 559 -572
Lin M L Tung C C.

International Journal of Remote Sensing

A GIS - based potential analysis of the land-
slides induced by the Chi — Chi earthquake J . Engineering Geolo—
gy 2003 71(1-2): 63 -77
Tan Bingyan. Quantitative determination on severity of debris flow
gully J . Journal of Railway Engineering Society 1986 (1) :45
-52 . I
1986 (1) :45-52
Liu Xilin. Determination on debris flow hazard
Catastrophology 1988 3(3) :10 - 15
J. 1988 3(3):10-15
Wei F Q Hu K H Lopez J L et al. Method and its application of

J . Journal of

the momentum model for debris flow risk zoning J . Chinese Sci-
ence 2003 48(3): 298 -301

Cascini L. Applicability of landslide susceptibility and hazard zon—
ing at different scales J . Engineering Geology 2008 102(3/4):
164 - 177

Zhuang Jiangi Cui Peng Ge Yonggang et al. Risk assessment of

collapses and landslides caused by “5. 12” Wenchuan earth—

quake a case study of Dujiangyan — Wenchuan highway J .
Chinese Journal of Rock Mechanics and Engineering 2010 29
( Suppl.2) : 3735 -3742 L “5.127
N J .
2010 29(  2): 3735 -3742
Ruan Shenyong Huang Runqiu. Application of GIS - based infor—
mation model on assessment of geological hazards risk J . Journal
of Chengdu University of Technology 2001 28( 1) : 89 -92
GIS
I 2001 28(1): 89 -92
Gao Kechang Cui Peng Zhao Chunyong et al. Landslide hazard e—
valuation of Wanzhou based on GIS information value method in the
Three Gorges Reservoir J . Chinese Journal of Rock Mechanics
and Engineering 2006 25(5): 991 - 996
— I 2006 25
(5):991 — 996
Cui Jianheng. Pondering upon the geological environment along the
Sichuan - Tibet highway and plan of hazards controlling J . Jour—
nal of Engineering Geology 2003 11( 1) : 100 - 104



348 31

I 19 Zou Qiang Cui Peng Zhang Jianqiang et al. Quantitative evalua—
2003 11( 1) :100 —104 tion for susceptibility of debris flow in upper Yangtze River Basin
18 Chengdu Institute of Mountain Hazards and Environment Lanzhou J . Environmental Science & Technology 2012 35(3): 159 -
Institute of Glaciology and Cryopedology Chinese Academy of Sci— 163
ence Traffic Science Institute of Tibet Autonomous Region. Moun— J. 2012 35(3):159 -163
tain hazard and its prevention measures of Sichuan — Tibet highway 20 Aldo C Susanna P Claudio T et al. A procedure for landslide sus—
in Tibet Autonomous Region M . Beijing: Science Publications ceptibility zonation by the conditional analysis method J . Geo-
1995. morphology 2002 48:349 —364
21  Ye Jinhan. Handbook of rock mechanics parameters M . Bei—
( ) M . : jing: China Water Power Press 1991.
1995. M. : 1991.

Hazard Assessment of Debris Flows along G318 Sichuan - Tibet Highway

%

ZOU Qiang' > CUI Peng'”" YANG Wei'’

(1. Institute of Mountain Hazards and Environment / Key lab. of Mountain Hazards and Earth Surface Process CAS Chengdu 610041 China;
2. University of Chinese Academy of Sciences Betjing 100049 China; 3. College of Environmental and Resource SWUST Mianyang 621010 China)

Abstract: This article analyzes the susceptibility of debris flows along G318 Sichuan — Tibet highway and the re—
sults show the favorable geological and geomorphological conditions for debris flow occurrence which includes: 1.

hill slopes from 20° to 35° 2. relative elevation between 100 m and 300 m 3. for rocks’ shear strength indexes an-
gle of internal friction is lower than 35°and cohesive force is below 25 MPa 4. weathering degree of rock stratum
should be above 0.4 5. the distances to faults within 10 km 6. the earthquake magnitude is above 7.0 7. land use
types including desert steppe glacier area bare rock land and slope grassland 8. annual mean temperature is loca—
ted below 8° and between 10° and 12° 9. maximum daily rainfall is larger than 40 mm. Through adopting informa—
tion acquisition analysis method for the above selected factors the hazard degree of debris flow was evaluated and
debrisHlow hard mapping of Sichuan — Tibet highway was completed with support of GIS technique. The proposed
method divides the hazard degree along the highway into 5 levels: very low low medium high and very high. The
high hazardous areas along G318 Sichuan — Tibet highway are mainly located in the medium high very high levels

which account for 71.99% of the whole highway area. They are located in the canyon area of Dadu River Jinsha
River Lanchang River Nu River and Palongzangbu River. Referring to these areas the debris-flow prevention pro—
ject should be strengthened in road construction and land designing. While the very low hazardous areas are rela—
tively small accounting for only 4.21% which are located in the sections of Chengdu plain area and Tibetan plat—
eau area. The analyzed results above are consistent with results from the actual debris flows situation along Sichuan
— Tibet highway. Thus this hazard evaluation results are suitable for providing debris flow risk analysis and line se—

lection for new road.

Key words: Sichuan — Tibet highway; debris flow; hazard assessment; information acquisition analysis



