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Fig 1 Adm nstration division and dstrbution of rainfll isoline of Dediang C ounty
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Fig. 2 Many solid matter blocked main channel which Fig. 3 Many mud and sand covered civil houses which

was carried by debris flow on August 24, 2004 was carried by debris low on August 24 | 2004
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Table 1 Statistical tabk of debris fow gullies in Dechang County
(km?) (%)
1 13.5 207
2 47.1 167
3 4.5 220
4 1.2 400
5 0.9 494
6 17.0 191
7 0.4 472
8 1.5 467
9 2.5 464
10 2.5 469
11 1.7 349
12 1.2 526
13 6.0 452
14 0.5 546
15 3.8 393
16 1.8 423
17 12.2 261
18 1.3 500
19 5.3 157
20 6.0 247
21 4.1 263
22 10.1 262
23 7.0 624
24 3.3 291
25 1.4 300
26 21.0 103
27 1.4 356
28 2.6 244
29 8.3 251
30 0.5 105
31 0.4 550
37 0.6 461
33 0.4 480
34 11 0.9 480
35 12.9 167
36 0.3 520
37 12.0 300

2004 - 08 - 24
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Fig 5 Distrbution map of debrs flw w ih elevation in Dediang C ounty
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Tabl 2 Stutstical table of rainfall around D echang m etrological station during August 24, 2004 rainsiom (mm)
20 21 22 23 24 25
7.9 16 4.4 5.6 46. 6
5.5 6 38 42. 6 34.5
0.1 11. 6 11 3.6 14.9 43.2
6. 8 0.1 9.8 2 58
0.9 1. 4 42
0.4 9.9 4.1
0.2 0.9 0.1 27.1
2.8 7.1 36.8 X9 22.2 17.9
2.3 5 40.5 37.7 33.1 13. 4
18. 8 2.8 45 4.1 28.3 51
0.9 2.3 22.3 5.4 0.2 32.2
3.4 5 4.1 25.6
1.6 12 1. 9 1.8 34.7
7.5 1. 8 4.5 0.4 3.1 17.5
4.3 1 4.6 0.3 11. 5

* o ( :mm)
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Fig. 6  Distnbution map of debris low with formation lithology in Dechang County
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Fig. 7 Distribution map of debris Qow with slope 0 Dechang County
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Fig. 11 TM remote sensing image of Dechang County ( provided by science database, CAS)
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Table 3 Statstical table of debrs flw dstrbution in Dechang C ounty
(@) (%) NDVI
10003 5004 500 10 20 30 40 Z € P T N Q -1.0-0.100 01 02 03 04 06 038
() 0o 37 0 0 37 34 13 16 O 17 14 0 35 0 0 0 0 20 14 0 3 0
%) 0 100 O 0 100 92 35 43 0 46 3 0 95 0 0 0 0 54 3R 0 8 0
4 :
; (3)
; 3 (4)
4
( 2 2
13) : (1) ,
2 rIM 2
. NDVI



5 , 605
: ‘ DEM : NDVI
Mﬁ@iﬂ | T (
i ,
— AL | @_@EM@ ,
)

(mm#mﬁ Frumaxs # B

%

.

AEE_ﬁEJ‘/‘iﬁJ‘IZ RF T u%ﬁﬁﬁ?&

L R RN RA

SEARRRE |

KETERB

e

13

Fig 13 M ttisaton dea of group-ocawring debrs flov Hr D echang County

3&
%ﬁ
3&
gt’
St
%

5
NDVI , 2004— 08— 24
, ™
, 2004 08— 24
( ) ,
NDVI ,
NDVI

0.1~ 0.3 20°,

92%  2009- 08- 18

(References)

[1] TanW anpei W ang Chenghua Yao Lingkan etal R egbnal Fore-
casting of Debrk Flw and LandslideU nder ansom[M ]. Cheng
du Sichuan Science and Technology Publsh House 1994 [

[M]. : , 1994]

[2]W ei Fangqiang X ie Hong Jose Luk Lopez et al Extraordnerily
serious debris flov disasters n V enemela in 1999[ J]. Joumal of
M outain Science 200Q 18(6): 580~ 582 [ s , JoseL.
Lope etal 1999 [J]. ,
200Q 18(6): 580~ 582]

[3] Yu Shuhua Analysis of a heavy rain process causing mud-rock flow
calanity in the Sichuan basin[ J]. M eorolagical Monthly, 2002, 28
(8): 30~ 33[

[J]. , 2002, 28 (8): 30~ 33]

[3] Xu Shuangzhy Jin Qi Xiao Yanjiag et al M esoscak analysis of a
heavy ra infall causing mud-rock flow [ J]. M eteorologicalS cien ce and
Technolbbgy, 2005 33(3): 240~ 43[ s s )

[ J]. , 2005, 33( 3): 240
~ 243]

[ 4] Song Guanqi LiYungui Zhong Peilin D iscussion on the early
waming of the gee-hazards based on the weather forecast an exan—
ple of Sidwuan P rovince[ J]. H ydrogeology and Engineering G eolo-
gy, 2004 (2): 33~ 36[ s R
[ ]I , 2004 (2): 33~ 36]

[5]Lu Xilin, Zhao yuan, Lixiuzhen etal D saster rik assessnentof
typical debris flws n Dechang County of Sichuan[ J]. Joumal of
N awralD isasters 2006 15(1): 11~ 16 [ s s s

[J]. s
2006 15(1): 11~ 16]

[ 6] Netease nevs center Two persons missing and wo persons njured
caused by debris flov occurmred i D echang [ EB \OL]. htp //se
nevs 163 can /06/0920 /08/2REUOGUO0050007C himl [

2 2
[EB \ OL]. htp //sc news 163 com/06/0920 /08/
2REUOGUO0050007C. hm ]|

[7] X ichang onlne Debrs flw occumred n Cida De diang county No
person was injured[ EB \OL]. htyp: //www. xcdx169. net/2009/
0820/1835. him 1 | . s

[EB\OL]. htp: /Avww. xecdx169. net/2009 /0820/1835. hm ||

[ 8]W ang Zhhua Review ng and prospecting for app ly ng rem ote sensing

to hndslde and debris fow mvestication [ J]. Renote sSensing for



606

28
Land and Resources 1999, 41(03): 10~ 15[ . Remote Sensing T edinology and Application, 2005, 20 ( 2): 233~
[J]. . 1999 41(03): 10 237 . [J]

~ 15] , 2003 20(2): 233~ 237]

[ 9] L u Guang Research on ranote sensing nfom atonm odel of d saster [11]Zhu X moxing Zhou Xinzhi A nev measurement to the influence
coefficient of debris flov[ J]. Researcdh of Soil and Water Con serva— fictors of debrs flow based on heMOD B techniques| J]. Joumal
tion, 2001 8(2): 50~ 52[ . o China W est N om al Unwersity (N awralS ciences), 2009 30( 1):

[J]. , 2001, 8(2): 50~ 52] 75~ O s . MODIS

| 10]ZhangM inghua TheW ay of in age recognizing and nterpretingw ith [ JI ( ),

rem ote sensing fr geo bg ical d sasters of highway engneering|[ J]. 2009, 30( 1): 75~ 79]

Characteristic and Causes of G roup-occurring Debris Flow in
Dechang County Sichuan Province
SU Pengcheng' *°, WEI Fangqian' >, GU Linkang’, N TH uayong’

(1. Key Laboratory of M ountain H azards and Surface Process Chinese Acadany of Sciences Chengdu, 610041 China
2. Institue of Mountain H azards and Emwironment ChineseA aadany of Sciences Chengdu, 610041, Ching
3. Graduate School of ChineseA cadeny of Sciences Beijing 100039, China
4 Liang shan M eteorological O bserwatory, X ichang 615000 Chna
5 Chengdu Institute of Geology and M ineral R esources C hina Geological Survey, Chengdu 610082 Chna)

Abstract Ranfall induced debris flows n recent years have brought about tremendous dan ages to Dechang Coun-
ty, the southwest of Sichuan. This paper exp bres the coupling of rainfall and the surface cond itbns that mpacts he
fomaton of debris flw. Interpretatbn of TM inages (30 m) reveals the concentraton of debris flw n rvers of
Annng Cda Yabng and Laonian. It is shown that debris fow & cbsely related to the slope of valley and he
NDV] among the factors inchiding elevatbn, slope strata and wck. And canbinatbn of sbpe and rock can be
used to identify debris flow valley at accuracy up to 9% . For the suudy area ofDechangw ith h gh vegetation cover
ratg the valley prone to debrk flow satisfies the follow ng conditbns (1) the average slope isb gger han 2Q ( 2)

NDVI is beween 0. 1 and 0. 3. Canb nng the surface cond itions and the beal rainstorm processes reveals that deb-
ris flow depends on the center and route of rainfall This iswell confimed by he event group on August 24 2004

It is also shown that he occurrence had a one hour lag after the rainfall peak which is cucil for the forecastng

Fnally anev m itigation dea is proposed for group-occurring debris flw of Dechang county.

Key words local ranstom; group-occurrng debris fbw; causes



