29 %W 431483 ~492 7T
2011 47 H

W % 3R
JOURNAL OF MOUNTAIN SCIENCE

Vol. 29,No. 4 pp483 ~492
July,2011

NERS: 1008 —2786 — (2011)4 -483 - 10

)| th 72 ik & B 48 1% 7] i 3 A 1R 7

B35 B 4 1E

TRNE N B

( AR T R R K E SRR E R E AR E, )1 BE 610059)

@ F: FAMRS ALOS B B BRI SO 2 B DX 45 70 e AL A3 P B 19 SR TR, 45 R BT MR A L i s R
SR SR ME 1 073 4b, WA 48. 5 km® o HAR A IR B B 1 TR A B A 5 (R ey T30 4R SRR M
THEHIZ R GRS, R T KRB BOREN . B R B T RESCR WO AL T R
P9, RSO AR R P I B BE B O AT . MR R BOR B B W B BVE B N SRS H A A b, b
WA R ARG TAERIRM . RT GIS BT TR, MR W 0 25 (8] 3 A EE KRR M, WA i A8
WIERRN T BT — AL WTRAILIH - ARTCHERT R DU e, E R TR LS — BB N R A
HRERRBIHRY, ARE OZEFHEE TRELT RZ AR, W L FREHZE 2R A KRR KRS
Ji SR PSR A HE TR AR 1 000 ~2 000 m BYRFR I 5 S5 AR W SR AR I BB R R Z — , KBB4 i 33 93
HAE 25° ~ 55° WIS LA 5 ST 0 PSR A ) A A — A2 B M, T SR AR IR (CRRTJR) T 1l Y RESSE LU T 18] R IR (R 7R

WiJ2) O 8 S oy A
K@ : 5,127 PONKHIFR ; 4031 5 A 35 039 5 1 e A 5 40 A AL

FESEE: Po42.2 XEIRIREE: A

“5. 127 PONKHLR & A FF i AR ER 1|

PTG T I EAF . Jel TILEN B 3 4008

FHAT NE il JB A ) 32 T 7 24 B Ik G b 24 2 4
B,3 4T RErA s 2 e I T AT 350 AR
(VT3 - #RITHERT Y ) o e T R0 (e 55 — )l
2O AV IR (% - W )1 - Rk
ZHM, B Ms 8. 0 MR AR RN EEHH
FEWLTS - 6 ) T AN TC o - BB E (B 1),
TEMBAR R A 44 120 s BERIN, TR T — K K4
330 km (¥R A RTE - J6)I iR
PR K 2 240 km, %78 M F5 44 AR TR 46 14 NE
J7 I FEAH , 201 B, 3 S g A A, & LR
NIELBF K % BHE, L - FLHERSE M 45
Pr B BN T — 4K 2090 km iy 2,

H T HOR 9K X A b S5 B 45 ok LG A 59, I
AUHREG R, BTER, BEREK, Hmif g 17
KERHBEHERE, ERTBERNARGT. &
F 2008 — 09 - 25, #i L5 AR 69 227 AFET,
17 923 A5 g2 ) JH rb 3t AR YK A i R R 2 56 B EKI
ToAISR B A B & R A B TR K B A B 1/3,
HEE R T 5 2% 20 a [ — etk Rk E
SRR B, H b S 3100 AL EFETH
BRIAEVERIE AR IA 20 AP o A Uk M AR M R R
ETEAMGAEHRIE AT VI, AR Y
10 x 10* km™ ) | 8RAB WIS RIS A A FB IR R
FHPE SE T AR M P 56 000 4k, MK T Ak 811

204
km”o

AT 20 AR 5 b 7R Al A DR B IR K

7% B BA ( Received date) ;2010 - 07 - 15 ; %[5 H #8 ( Accepted ) ;2010 - 11 -20,,
E ST B (Foundation item) : [F 5 & R ARAFFL £ 118 (973 +H41) BREE (2008CB425801) Fis Rk ERMER B ALK E L FMAES,
[ This research is supported by National 973 program (2008CB425801) and Independent research foundation of the State Key Laboratory of Geo

- hazard Prevention. ]

{EE BT (Biography) : 275K (1982 - ), 5, ZHOKBIA  TESIE L4, BYBRSE 51 EEEH 38 ﬁ*?‘fi&ﬁ%%%ﬁf?“*ﬂﬁ B TR, [Li
Weile(1982 - ) ,male, Taihu Anhui,Ph. D, assistant experimentalist, majoring in “3S” technologies and geological hazards. ] E — mail : whyl-

wl01@ 163. com






4

AR 4 TN R ik 2 T 2032 T L8 08 M S A 485

SR WA T AR LR L BB, WA
B AR (A 4) RIS B & A R
THARBRE,

2 bR A T 3 P B A AL

F)H 2008 - 06 —04 f¥) ALOS 4 3 2 BB G B
FAEBAE ENVIRAT B shil 5023 & 0 #1 8
W3, FRATRE T FIRN 1 073 Ab i3 g ok, -1 %
V2.7 AN/km®, J 35 B AT AR 48. 5 km?, 5 BFSE
X B RN 12. 1%,

A SCAR U JEE K5 50 38R P 14 0 343 28 30 TR BB 0y
KRB R A, HHR)EZ. 4
BURZ 0 RIRIZ N, T8 SR I8 i ik e
BT, D A , S R R B/ . L Ah, TR 4y
HEBERZTEE R, X KK EERE— B
BEBETILKEILHK,  ABET T EILTH
7 SR WEIARY 5 x 107 o™ G2 RES
PGP KB 1 2 B R 058 SR A, 3R 4 R
RO S WT I, JE BB .

21 XBHB&

FiiR Wéﬁizﬁﬂﬁﬁﬁiﬁ?ﬁbﬁﬁi&%ﬁﬁiﬁwq A
KA FE R R A BREREERT,
BRI A 8, R — A% <3 m, AR
SEHKRBPF NI HKR(E 5(a)) . WES(b)A[LIE
KB IRE M & S T B, A2
ARG . BLANE T LA K BL, LA B 2 1 35 o
PR BEBREMERK. REHRZERBEETER
B R BT 8 0y o LT Y38 A B AR L B, o
AWK ERERE T EEHAYIR, RERE & MA
B, EEERIA R, 2008 -09 —24 2009 - 09 -
08 F12010 - 08 - 13 [{BRIEFT, AR BNBE R T
REMVE T '

2.2 REBEW

FERKHBESERT , L TIREKRBKRE
Y, P AR > 50 000 m” [ K RN LA 25 4L,
REBUBLRIN T B Hm BRI Hesh, K
KEG 2 M EIE B 1 B ZEM

L SCH M v s A o

Vo R T A s et e, 00 R R T T
W, SR AR Rk R iE RSN S b
M E2EEHHELHBE, HEEsBPEESA

itk (BUR S 5 R O RERA) ALY
B, R2RAREKERES , SR ELR T
HRRBEEEY, RN R AR s E R K
SEALRE RT3 0] A B A, 4
W NA 13 bR RIH B R B T 01 8 00 i AR
MFE AL, IS £ SCR W X K #h i Pz 3h
PR B B s M

LKV W e i A7 B 104°09'E,31°33'N, &
PR EKZ 4 km, B EF 2.9 km” , (RFLZ 5 x 10
m’" | WPEK K 1.3 km, 95 1.0 km, AL 1. 2 km?,
WY SRR 2 240 m, B2k 572 880 m, § 25
1K 1360 m, SCHIH TSR 00 UK M 5 Al & 946 K
WO KRAZBRCHE) , XERBBR
BUHS 1 B A R L R I A M B R AL R A
Mo

MR BB BB XN O RBIKE, FIRE

MR R AN, LLAE Se g R BN, SR S5 AL SR K )
RIMERT , Y glE s do st e, SA ML
BT, TR, B SW IS B I 2L 1
RUGENREY 2 RARRUSE B AR BEHY 1
km, 545 WL RS, P — 2 iR A 3 10 22 7 e
5, ARG U ) NW 330038 J ) b iz sl R, B
EREBFAREWOEIE TiEs(E6), SAKME
PEREIRT O 4 B 55 8 s R e S B 55 30
LI U5 DX A S T B i 10 25 i, T 5 A
3 T AR 5 T IR I, BB R KRR B
PG 10] B2 0/ B e e, 3 th S i 7R X HAth 75
B a8 AU i RN

WYORAEIG , KB R U 5 HE B UL 158 N
EBHTEMEZ b, AR R RS T RENY
J7. 2010 -08 — 13 % /2, 4 F1 7l 85 N k& K, 51
RXXWERERKBREAH (B 7)., Bk 08 -
14T13:00, 3358 9 AFET-,5 AZLEE,100 B 4K
FI T B 2P A S5 UM ™ B AR e g ™

2. /NS HEZEBA N

NSV BRA , KB A B 35 A 3 33 2T 3
FELR T 3 ) S S W N TE AR 37 AL M B HE S
Ik 8, fER%Y 3.5 km TN LA 3 A KRG
e, 53500 /N b SR ZE B IE L — 3 ) HESE WA M
JINIR i B W 38, L o R e B K B S /D b ) HE 22
tikice

/1N S ¥ S HE S I A B 104°07° 37 " E,









488 M

i# 29 %

TRT T8, BHRFRNBBBHN &K
B RIS BE . BFE - 0 R A
ALy, LA T km (B REAEE vh X 45 B F &4 51

- GUTAFER R XA BRI R, R

W1 FE 10,

350 f— _tﬁ ;}4_ ’Fﬁ _;:
§ z:: e S .F ........................... L IE
}?; 200 { 1‘ ;

150 N
% 100 ‘/ : ) N A :
% 5.0 Ay | \.l
* 00 e l T rr [ 1k M IJ’,

191817161514131211109 8 7 6 5 4 3 2 1/12 345678 9101(1;
BEEE /km

10 HELTRERBESHER
(BF: MRS - JLJIIBF 3;0F ST - S THERR )
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Table 1 The relationship of landslides to the distance from the fault

W R B . R "4k BEREER ok
/km /km? /% /km® /% /%
& 150 3.7 3.6 7.3 23.7

' FT& 155 3.9 3.3 6.7 21.0
& 153 3.8 4.6 9.4 30.0

2 TH& 149 3.7 1.8 3.8 12.4
& 147 3.7 3.8 7.8 259

’ FT& 14.5 3.6 1.6 33 110
k& 13.8 3.4 2.3 4.7 16.5

‘ F& 144 3.6 2.0 42 142
k& 138 3.4 1.5 3.1 10.9

° TH® 145 3.6 1.9 4.0 13.3
k& 141 3.5 2.2 4.5 153

6 F&  14.0 3.5 1.7 3.4 118
& 14.8 3.7 2.8 59 19.3

7 FT#& 122 3.0 1.6 3.3 13.3
k& 16.4 4.1 1.3 26 1.7

’ T& 104 2.6 1.3 26 12.3
k& 19.0 4.7 1.0 21 5.4

? F& 9.3 2.3 0.9 1.9 9.9
k& 201 5.0 1.9 39 9.3

10 T#& 83 2.1 1.0 2.1 12.4
& 211 5.3 2.0 42 9.7

i T& 7.9 2.0 0.4 0.9 5.6
& 18.0 4.5 0.7 L5 39

2 T#& 3.8 1.0 0.2 0.4 5.2
13 k& 173 4.3 1.0 20 5.5
14 k& 146 3.6 0.8 1.6 52
15 k& 12.2 3.0 0.8 1.7 6.9
16 k& 114 2.8 0.5 1.0 4.1
17 k& 7.2 1.8 0.0 0.0 0.3
18 k& 3.1 0.8 0.0 0.0 0.0
19 k& 01 0.0 0.0 0.0 0.0
Ait 4016  100.0 48.5 100.0 12.1
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Table 2 Relationship between lithology and landslides in the study area
BER [ i1

. At /km? /% A/ km? ﬁﬁgﬁﬁb B/ %
AU BHBE) ADEN L REDBIGRE 4.4 1.1 0.1 0.2 2.4
=ZBR HRYE MRS KE SR KA 35.7 8.9 2.2 4.6 6.3
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RER HZERKE BKE ARDE A 33.6 8.4 5.5 11.3 16.3
HHE BRBE BE THCE K H 11.8 2.9 0.1 0.2 0.9
HRE B A KRR TS B BRI 70. 8 17.6° 5.7 11.8 8.1
BEZR WMEAZE HERERATE EOOFs s 91.3 22.7 12.5 25.9 13.7
H¥E HHER 87.1 21.7 14.5 29.8 16.6

ait 401.6 100.0 48.5 100.0 12. 1
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Table 3 The relationship of landslides to elevation within

the study area

- B Labhcga
/km? /% wEVko® /% HBE/%
<1 000 19.2 4.8 3.5 7.2 18.3
1000~1500 87.9 21.9 16.5 34.0 18.7
1500~2000 86.2 21.5 14.1 29.1 16.4
2000~2500 82.9 20.6 6.9 14.1 8.3
2500~3000 64.4 16.0 4.5 9.2 6.9
3000~3500 39.5 9.8 2.0 4.1 5.0
3500~4000 19.0 4.7 1.1 2.3 5.8
>4 000 2.6 0.6 0.0 0.0 0.0
&it 401.6 100.0  48.5 100.0 12.1
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Landslides Triggered by “5.12” Wenchuan Earthquake
in the Mianyuan River Basin, China

LI Weile, HUANG Runqiu, TANG Chuan,XU Qiang

(State Key Laboratory of Geohazard Pr jon and G t Protection, Chengdu University of Technology, Chengdu 610059, China)

Abstract : Due to the high magnitude, long duration of vibration, and complicated environment of the disastrous ar-
ea, “5.12” Wenchuan earthquake triggered a large number of landslides. A spatial database, which included
1 073 landslides, was developed and analyzed using ALOS satellite imagery and GIS within the Mianyuan River ba-
sin. These landslides covered the area of 48. 5 km®, of which shallow falls and slides occupied the widest area and
the largest number. The strong seismic wave caused the occurrence of many deep, rapid and long-runout landslides
as well as the formation of numerous barrier lakes. The second largest landslide triggered by the earthquake, Wen-
jiagou Landslide was located within this area and it had the farthest sliding distance. After the earthquake, a large
number of debris accumulated in the gullies or on the slopes, many debris flows occurred in the river basin. It was
indicated in the GIS statistic analysis that the spatial distribution of earthquake-triggering landslides was dominated
by the seismogenic fault. Owing to the duel effect of Yingxiu-Beichuan Fault and Jiangyou-Guanxian Fault, the
landslides were mainly distributed in the hanging wall of two faults; the lithology of stratum determineed the type of
landslides. Shallow falls and slides were mainly formed in the hard rocks such as magmatic rocks and dolomites,
while large landslides were likely to occur in the strata with hard upper layer and soft lower layer. Most landslides
occured within the elevation range from 1 000 to 2 000 m above sea level. Gradient was one of the main controlling
factors of landslide distribution, for most landslides occured in the gradient range from 25 to 55 degrees; slope di-
rection also affected the distribution of landslides. The slopes opposing the direction of seismic source ( co-seismic

fault) were more likely to have landslides than the slopes facing the direction seismic source ( co-seismic fault).

Key words:“5. 12” Wenchuan Earthquake; Mianyuan River; landslide; rapid and long-runout; distribution
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