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HIGH RESOLUTION REMOTE SENSING SURVEY AND MECHANISM
ANALYSIS FOR YANMEN VILLAGE LANDSLIDE

WANG Zhihua, XU Qide, XU Bin

(China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China)

Abstract: A landslide occurred on July 7th 2007 in Yanmen village of Daxian County, Sichuan Province, and it
caused economic loss of about RMB 0.15 billion. The information of the geological environment of the Yanmen
slope, the displacement of roads, pools and tree groups, and the elevation variety before and after the landslide
occurrence had been captured using high resolution satellite image with digital landslide technique. Based on the
deformation characteristics the slope is divided into 4 regions: main sliding region, retrogressive sliding region,
intensive influence region and influence region; and their moving styles are considered as quick push+sand soil
liquefaction and flow in plane manner at the front part, retrogressive sliding, tension cracks, deformation and
partial displacement caused by tension force, small cracks and deformation caused by land shake. With DEM, the
volume of mass of sliding out and deposit from ground before landslide were estimated as 132.6x10* and
132.2x10* m® respectively; and combining with drilling data, the landslide volume from sliding surface is
estimated as 1.97x10° m®. The lithology and geological structure conditions for Yanmen village slope are feasible
for forming a landslide but it is difficult to form large-scale and thick ones since it faces a small and narrow valley
which is suitable for developing partial and shallow landslides. Long-term and intensive rainfall was the main
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inducing factor for forming Yanmen village landslide. As for whole slope, the movement of landslide occurred on
July 7th, 2007 had not release energy sufficiently, therefore, in conditions of continuous rainfall, landslides may
occur in parts of the slope but it is hard to have the large-scale landslide of whole slope.

Key words: slope engineering; Yanmen village slope; digital landslide technique; main sliding region; retrogressive

region; intensive influence region and influence region
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o rht X AR AR Y ARER m‘%‘%ﬁ;ﬁ R IR e rht X AR AR Y AsER m‘%‘%ﬁ;ﬁ A R

/m /m /m TKGEAEAE, /m Im m TKGEAEAE,

1 449 071.06 3487 997.28 3286.26 JEAE KB 19 448 506.08 3487 604.29 1526.81 174E

2 448 447.17 3487 980.88 226.56 1ite 21 448 635.09 3487 597.59 44731 1HLE
3 448 579.58 3487 899.70 169.07 1A 20 449 614.20 3487 608.17 858.00 FEAtEKB

4 449 171.97 3487 918.42 289.86 PN 22 448 931.39 3487 578.92 159.74 HAE

5 449 083.89 3487 881.83 573.03 IEEN 23 448 924.63 3487 505.00 1260.11 1AL

6 448 767.10 3487 841.82 701.54 JEAEKE 24 449 320.06 3487 510.87 222.87 AHE

7 448 617.70 3487 818.57 260.64 1A 25 449 155.08 3487 488.79 439,61 1AL

8 448 496.72 3487 808.77 924.08 TEAE KB 26 448 790.96 3487 336.52 2403.41 EEN

9 449 061.05 3487 783.75 522.29 IEEN 29 449 310.35 3487 210.17 550.60 HEEN

10 448 194.11 3487 752.82 365.60  Wk@AY | 27 449 105.36 3487 261.36 1912.09 EEN

1 448 230.36 3487 754.22 64332 VRIS | 30 449 255.41 3487 148.64 151.92 IEEN

12 448 837.89 3487 761.83 405.86 HAE 31 449 340.26 3487 129.41 569.21 MEES
13 449 576.73 3487 748.20 339.87 1A 28 449 758.80 3487 279.77 416.76 FEAtEKB
14 449 625.10 3487 722.46 258.63 1ite 32 449 733.95 3487 071.71 2730.23 JEAEKE
15 448 206.05 3487 670.22 273.04 MRS | 33 449 102.70 3486 956.65 778.31 JEAE K2

16 448 704.83 3487 667.07 456.32 TEAE KB 34 449 289.76 3486 960.70 611.57 EEN

17 449 246.09 3487 664.70 95.31 HEEN 35 449 387.79 3 486 965.50 990.28 HEEN
18 449 700.42 3487 655.36 135.67  WR(AN) | 36 449 980.82 3487 441.96 106.69 AFAE(IAT)

EVESS ANESQIEL VISR e GINEY P N 4a '3

W BN KIEHIT A 25 887.47 m?, 4 ANAMUKIEIIF . 26 062.47 m?,

e, A1 12 WOKIEAFAE T IR K, BEWTZAR



1814 - HA S TREAER 2009

IRARAIRE BIEAZ o T3R5 K IE AR ML A D 4] e
PITHAERIE AT B AR IR 2

© HLBHE ()21

TR R R FUBHE g e B8Ok, e

R 2 WIS E AR
Table 2 Change for positions of tree groups after landslide

G D X AR/ P Y ARKRIm TEIRYM? S KA RS Im A T ()

1 449591 3487073 802872 621 327
ARERY, WO AT RIS, JF 6 s, 2 449287 3487103 127371  129.2 290
LRER AR R e s
AT, BTSRRI . e 4 449517 3487378 80908 104 319
(PR PIEEHTSRTT, AAS(RIT)HE  HEOKRE) 20 m, 5 448945 3487251 25888  237.7 298
SRR A G, 1 NW30S 7 i i 5 8 14 6 449052 3487408 152029  64.9 304

181.2 m. Ui AL IBILHFIE 58 20 2Kk o AT AERH
RERRTR (B A)ER, MK 1 285.7 m 4 HLEHE AR LR L (SW) 2 2 1 ML LA 22 3
PRI P2 fir. HIBERE 2, 3 BERIO /L AR SN, DAAN

T, s e R BAR I PHeS), A i KA 180.7 mo Hil
Wk 5 Nkt k, Hih 298° 5 A 238.9 m. Al
BEHE 4 410 NW ALFE 2T 10 m, 1 B3 AR A7 B 10 5t
VRGNS o plie

® HEZN

mE 3, 4 Fion, Bk LA, WS = E
RS IR 2 3 b T I T0 I A4 o RRL I 1 R
AR K08 S AR G B8 0 23 B0 0k A 00 [ M S
B R IS SRR ZE 1l PR Y Sl ) S M T

P 7 g 3B i (R 5 B SRAT R 3
B T IR R T = AR AR A . S BR TAE h AR
AN T FR 0 3 7 i I S0 i b T PRI R e 5 5 AN )
e oo | TERRMRAR A TSR, AR
‘ o FE, H A LR AR K OB R . EE IR
s SR CRWAIOR TN i g R AR P,
e T S N T e Ay
ERIMER L e D RSER COWINE gkl RS, 1 m BLA B2
6 W TR Lot sy (0 MEOVE STV, AERISE .

BUERFAIE A5 iHiE/m
Fig.6 Change of positions of tree group and road, and the Jeeion

characteristics of site verifying points

500m  1000m

~ R RS e kB f RPIER
As CHBRAT Y BKRS b g D UBEA

R RERS, 5 OB B A7 A I B BUR
DT B S AR B B TE K 693.1 m,

corhMwaTN
ocuvocooow

FCrb g m S8 206.0 m: AT RSBl 487.1 m. —0s
YRS S HUBIE B B SBCR E H E Hor 29
315 BRI 1 T B AR 7
@ PR ; —120
—20.0

FHVE IR T PR R Y . BRI )
B, T RAEN 6 PAEYIHT T g (A B7 AT e TR A i e A AR £
FEAAE AR DL B ARAE), Wil 6 &3k 2 fin, 280 R Fig.7 DEM change before and after landslide



F28 FEol

LR, A CE TR 2 R R A A S L AT

* 1815

5 BEERERSRXRZSXHEHE

WA RIS s 2 HUBEIE . KIE . R &
M i FEAR A R T IR AR 4550 0 AR AR
AR ERI O EW X AEBNEIX L SRESHA X A
X 4 ARGy, AR G5V wek g AR,

(1) EWX

WK 8 Fivs, R PEREH R WX, FH I
280°, THARZ) 0.146 km?, {843 WA 0] 22 S0 5,
PR i, LA 0.062 km®, P kit
0.208 km?.

K8 HTINRIAR TG I XA fLAL S
Fig.8 Zoning of deformation for Yanmen village slope and the
positions of drilling

2 )2 LR O 23 X3 R R L X (LR fai Ak 4
BIEX), U, K 403 m, 38 194 m, ZIX
AW HTHL I ARG T 2~5 m, HE 5 R A ™ E A
IR AN RS . BaEX LN, TR E L F
WHERX, LR SN 5 =y 3.0~7.5 m,
AR T T 10 mo 0T SRR DX OB W 4R
FT 3~15 m. MERIX N 5)E. BRI,
WS R PR . FE00 XA TR PR 1 I KRS )
Bk 237.7 m.

(2) #EBhiX

) DA TR P 8 [ 8 2 S X B HERRIX
JES R, AT 43 O AR X R HERR X K 43 (L
Kl 8. ARXHIBFE ., KIE. RPAE R ALPEAFE =10 m,
FEIT BN X I A K, e KA 167 m(kE
BAE 3)F1 181 m(BLBFIE) . A< X A8 DX KB 23 M
BTG 3~5 m, ZE—EFK 7R BE AL E
[ BRI 10~20 m, AHAS T3 B ARE I A g i e i
T o HERRDX GH A Hb i WA i 7 2~5 m(W

B 7)o [IRE, AZIX AT — o A 1) 22 SV e o

(3) s [X

TR X, FRAEVE I AT S 1R K E R bR
DL S 3 AE X B HERA X, M JC HA A R (H AT
ST ILZ WOKIE “TRAEKE Y, HUBHEN RN T
10 mo AR DR b T PR T i IR X8R Y, Hl
Flh 1~2m, JEEAEN .

(4) X

BRUA b 3 AN AMA A T IR R s X, %
X by 2 T A KBRS ¥ B AR,
(b TR 36 F e BAT 8 /N FUBR R 4 6% R A S5 TR 8 IR
%, NN I ES G R .

XA 3 MRSy © ZE30AHT
e RITHIHRF T 2~10 m, @ AAisil R
HREHRTIRTE T 10~20m, ik 25m, ® A
SV T BRI AT T 2~5m. 1% 3 bI%
ST A U X S8 5 4 e T B A S
DS AHBARZR M 1 5 K8 1 R 0 ke b 2,
IKFEIY )RR BIAT SO A R HERL . 1% 3 AN
o R TIOERUX .

WX R W Y, S RE A
HERRAL K, ZRCUR N EH R, BUETE, Pk
403m, 5 194 m, M 6.9x10° m®, HIFHIE
AR, YL 15°. %KM A A
KT 2~5m, WEHCH—MDES . A T~ bl
JERE, TR 216°. b (U RE AT i
fik2~10m, TMIEERETRBHEZ,

6 #TERBRMBFLERMIHEE

T R JE A 1 BRI i ) K v R AR A Y R il
s A T E TSR SR
DR, BEAT TR B AN I S . 72
BRI IATE T 100 i, RUE T 22
KAGUL, WE 6 Fron. WUERY], RN 5
IR SRR W R (1, 3 SRR PR A S
e skbn. LLTHF GPS BT € Bk sifr B9 Al o
IR B IR 28 10 m gy

FEVA b TARSLAL EREAT IO T At
188 )5 KRR E T T o

7 EEAR

HEE AR AR A, AR AR A 1.1x



* 1816

HA D1 TRER

2009 4F

10'm®, LUR 2 3 AN/ A4 H

(1) WA T IR R TSR B RA

WK 7 MR 3 Fon, AWFRERE FIET
1 858 MEIBE, HorpEE I R (b i ) R s (M i
HERL) 23594 939 EIBE. 880 913.8 m? LA K 918 AM&]
BE. 962 083.2 m*, {H L TFAITF <1 m(fu35 0)f
SR E =S AN Eioy = WS R ) A 1) =B S B(ENR i
NAHERR . SEFRi S s R A HL I E 2924 0.555
km?, T F%2 0.465 km?, JLi1EENIX 4 1.02 km?,
AFE T BN IX LB s X

(2) TR M AL fie 3 7 5

BT 7, 8 A& DA FIZ X -2
b FHECT B R RS 5 2 X A S R A
KMITRWR 40 W EFHERLR AR 4304 0.58 Al
0.60 km?, ¥ EMMER B TT 30 1 326 410 A
1321731 m°. BV T IA W s T LA O A
4y 132.6x10° m®, HERUG Y 132.2x10° m®, 4
0.4x10* m® ) TNV o

(3) I LA LI By &=

B EFTT 5 g, ArE WK 8 . YRR,
LEAS LA AR DL 20 B 2 I A R . BRI A R K
W, AH LR 5 )AL B DL Ry R T B RIEAR, IF
MR, WIMTE R — Sk s Prsy s AR
BRI, SR HT R R S A e i

R A 3 A6 % P A 25 25 T 55 B A o
V10 35 T v R R A T 8 T M 1 3 S P 3 MR 2
5m, HEEW. M AA=sE X RS E iR
A 165%10° m® B Ay = 4 () DAL F 9 3k A
N o DRI X IR se B T, DA e T
32x10* m® NIHIEENARR, AR AT IR R
Bk 197x10* m?.

FHSCHFFT L AN B 1 T 15 1 35 i o i
IRBE RN AR U AR AR AR AN 2

8 AIFERERFYE. EHNHIK
REESth

(1) TEIAT I T IR R 5

TR TR, DU 145 o TR B 5 e ¥ A T IRRNE S A RAR L IR ZE [ 1A, P58
3 ETIRRI A G T S ARSI | T AR
Table 3  Area for each grade elevation change on Yanmen village slope
i FE T m i /m? i FE T m THiR/m? AT Im i /m?
>25.0 22.034 727 1.0~20 270 461.377 6 —3.0~—5.0 104 920.897 400
20.0~25.0 1742.438 557 0.5~1.0 213 237.720 0 —50~—75 47 993.190 850
15.0~20.0 5012.746 151 0.0~05 242 446.951 4 —7.5~—10.0 16 590.214 990
10.0~15.0 6 856.889 480 0.0~—05 210507.317 8 —10.0~—12.0 2813702 925
7.5~10.0 12 967.896 430 —05~—1.0 156 415.056 5 —12.0~—15.0 2 383.696 628
5.0~75 30 303.531 430 —1.0~—20 185 261.625 7 —15.0~—20.0 1.021.390 802
3.0~5.0 96 095.278 970 —2.0~—3.0 103 976.796 5 <20.0 255.852 685
2.0~3.0 131 710.392 400
s ETIR AU 18.43km.
x4 BINRIEESHERIEA R &
Table 4 Area and volume of slide away and deposit for each sub slide region
FHFX i 31X AT X SREEM X
WHEX HERAX WEX HEFRIX HEX HERAX HEX HERAIX
me [ JihE mi oy mR e mR e R e mR oyE mR s
km? m? Ikm? m? km? m®  fkm? m® km? m® km* /m® km? m® km? m®

188405 0.072+ 233 088+226 221 94 385 126 326 721048 466 738 322572
0074 Jesm 0038 417 m) 0039 7y 0023 (Gugty 0220 25 0223 gt 0248 "ol 0273

269 358
(0.98 m)

AR R b C SRR EA R B M b N A N T



F28 FEol

LR, A CE TR 2 R R A A S L AT

2y 7° (MGEYE o ZGEIRE B G S SR, K5
L S 2R AN S SR B AU R D e o S b TRy 3 4
BEMZLBEANKT IR 25 5 1B 1) =2 00 i 359
TR W, SRR 4R s N 2:, FTCUAET IR AL
WS By K.

(2) WIS

T IR R B AT B e i AN A S R 4%
F.

L 2 0 S5 U R AT R Q) Bk
WRVZ(QE " VAT HERA(QF ), MR ok Joihi 1
AP A S RS A EAR A 10~20 m
R B A . oA (AR R+ A D D
BRI, FEAKMHRLF. KERTY), 15 FBKM
YER T o7 PRSI E S, HFRRaEahm. H2
AR R IR 5 m, HihRAa KER
AR HATHERR 25, A DU AR, T L BEAE RS R
SR AT NP IA AE kS I

P A T IR R T AR S 2 1 3% 341 (Jp)
Wb VoA P HLEAE 4 ARSI : © 2, A2
PR 320°~340° £ 3°~15°, M LEY s (ERD
AHREM 3 ABEMAR: @ 20°£62°~90°, G
145° /60°, @ 305°./52°; Fhnbff, #. 5. #
A 2450 wba R Rk, b B~
IR, YA MR, TR R A FEIN R R
A BEMER AR VER AT ek & BAE T .

AR R SR LB, BT, H
AP SR, A SR BEA Y, 72
SO AT BAER, AR JC R i B AT, M LUK
HRMBEEY, & TR R B E

(3) ISk S AF

B RN A2 T IR AR A 2 i 0 P 3 A e 44
Pk B R (LEE 5), WYEET21 d, 6 A 16 H
THIARER, % 22 HELEREM 7d, SRR 292.1
mm. ESFEMAE RN SRR, JHBIERIAAN,
AT HRZ RS ARN &2, TERGE ) .
282 [ T S AR T M I BT BY R s IR AR T 2 d
PRI K, PR RIL 140.2 mm, 4 C4 MK
HERZ: AT BT R S N A, S B ok R,

WAk FAFAE KK IR Bk, FLRKAE, d o2
W M ANBK, WRERE R AN ED
%,

(4) Wz 7 R

* 1817«
F5 BT E
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