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Fig.3 Satellite images of landslide hazard under deformation
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#ilE  [300,500) m 7.838 194.169 0.040 0.289
Ff% [500,800) m 6.030  265.799 0.023 0.162
=800 m 5.302 1722.458 0.003 0.022

<1 km 8.554  486.823 0.018 0.293

gy [1,2) km 4.309  342.610 0.013 0.210
B [2,4) km 3.584  374.387 0.010 0.160
7 [4,10) km 3.302  455.369 0.007 0.121
=10 km 10.878  824.212 0.013 0.220

3.5.2  Logistic & )2 BRI 64 Ay i

ST A A AR R P R AT

(1) RIS IX % o T 35 0 A1 (L5 S A D)2
AT DI Ry 1, AR A 1 5 1) DXl R
H0,

(2) A48 B R B H — A, 23 5118 9 AN PFRA A
T AL

(3) TERFSE X S A, BEAIL E B 230 A>T 3
A S B SR 80% ) , #4158 A B A
(o BT YR 20% ) AV AR UPE A iR 30 1o [+]
I, £ B ArcGIS FAF i BEAL A AR B CH, 7RIS
DT P, HEBR 9 4 LARR [ 39 s [E] B 500 m A= i
BEBLAL B 8 5 9 3 Hh = AR [m] 1 230 >l T Bk
R, 3460 A SR AN 1Y SAEAS A

()KL BRC) AL IR (2) i (R AE 460 4>
FEA S B IS RIREA B MR 1 H S A SPSS B ff:
ob, R 10 20 B T B A T ERE A A ) a2 4 1] )9
Br AR A A 25 2R (£ 2) o
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&2 Logistic @353R

Tab.2 Logistic regression analysis results

T 7 EUARE fRfEiR2E Walsfd @M
i 5.423 0.764 10.013 0.007
i g 8.153 1.029 37.521 0.000
San] 5.624 1.328 15.097 0.003
Hh 2l 2 3.334 1.202 5.305 0.016
TR TTA A 6.603 1.354 13.482 0.001
I — AR B e %L 1.621 1.805 2.135 0.032
T O 5.025 1.530 9.522 0.009
Y] A 2.329 0.407 4.229 0.021
R T2 B 2 4.069 1.018 6.128 0.013
B E -10.756 0.786 48.763 0.000

25 T E REARAK(S) FX(6) , dar
Logistic [ 97y
P = 1/[exp(—10.756 +5.423a +8.153b +
5.624c +3.334d +6.603¢ + 1.621f + o  (7)
5.025g +2.329h +4.069:) ]

Arf: PR AR, BUEBE N 0 ~ 15 a
mEEFIH— A b NI FIH A ¢
e HFIH—A0ME 5 d R MR E T 0 — 10 e
TR BA 4 P F A —AR {5 /o NDVI [H 14
—{bAE; g AFETE IR E T IH—f0 (8 h R
PRSI0 —AbAE; @ T2 8 R IH— 1k E.
3.6 ENERSHH

T AR S, A ArcGIS (S 115
A TR R & TR0 R 5 105 2R B0 A 12 AT
BN AR RIS X WK Ty AR R X
6] 47 0.008,0.963 1, 5% I H SR W7 31 #i B 5 &
PEFEEENG Sy R VR84 T 20 9%, W] 43 AR AR B IX.
[0.008,0.176) K5 41X [0.176,0.323) Fh 25 %
[X[0.323,0.481) .5 5 % X[ 0.481,0. 688) & 5%
AKIX[0.688,0.963 | 1 5 g, >R FH E 4 28 A iAo X
T o) BRI, 25 RN 10 fIR .
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I et
[
¢
B

10 ARRAWBEREERSK
Fig. 10 Vulnerability level partition of landsides in the study area
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FERE TR 12.15% , K B 54 4b, 1 3 S %
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ARG K X FZEREPIERE A KK S DAL BT
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FEXK I 20. 34% , & B W Ik 25 Ab, W3 SR
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RN 0.021 4b/km® IR 5 & X AR 5 & X G
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20°, A W B AT REPE /N o
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KA XA
3.7 M ERKR
3.7.1 REHEKE

Logistic [m] #5270 b 25 R A g0 48 1) & A2 i 5
HAS 2 E]AH O R A IR, R Wald £ 55
WL AR N TR BRIV T 005, F R [
AR EEIE L 95% (1) R KT RS, RIZ 58 [l 9B 1)
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3.7.2 #EAR

Ty KAV 45 RN BE T LR 32108 TAR R
fiE pl1 2k (receiver operating characteristic curve , ROC)
HATERE . ROC 2K 2 AR e 1 —
53207 2 IR AR AR, DL 1 — R 53 B2 S R A
Bzl i il £, 267 SRR FVRR S AR 2GR
ROC i<k Al 2 T 18 FR ( the area under the ROC
curve, AUC) SR 372 PEOT 45 R AU KG &, AUC AYIUE
TR (0.5, 1], HARBOR , 46 36 B HA 4 {8, PFA
SRR . KRR AS RS AUC {24 0. 837,
RO a5 R AR BB m , UL R 22 4[] ) A Y
X TE 213 SO —H 1 B B 5 R Ve AT VA
BB MAERR R (B 11) .
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Fig.11 ROC curve of logistic regression model
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Remote sensing identification and susceptibility evaluation of landslide hazards
in Wenchuan — Songpan section of National Highway 213

HUANG Yanqin'?, LI Weile', XU Zhou', LI Pengfei’, TIE Yongbo'

(1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Sichuan Chengdu 610059, China; 2. Sichuan
Emet Mountain 403 Consiruction Engineering Limited Liability Company, Sichuan Leshan, 614200, China; 3. Guiyang
Engineering Corporation Limited of Power China, Guizhou Guiyang 550081, China; 4. Chengdu Geological
Survey Center, China Geological Survey, Sichuan Chengdu 610081, China)

Abstract; The Wenchuan — Songpan section of National Highway 213 is located in a mountainous area with strong
earthquakes, where the landslide disasters occurred frequently. The traffic in this area is interrupted every year
due to landslide disasters, so it is urgent to identify the space distribution of landslide hazards along the line and
evaluate the susceptibility. A total of 288 landslide hazards were identified by the optical remote sensing and In-
SAR integrated remote sensing technology, of which 27 deformation landslide hazards were detected by InSAR.
The identified landslide hazards were set as evaluation samples, and 9 influences including elevation, slope, slope
aspect, surface curvature, engineering geological rock group, normalized vegetation index (NDVI) , distance from
road, distance from river, and distance from fault were selected. Besides, the logistic regression model is used to
evaluate the susceptibility of landslide hazards in highway corridors. The evaluation results can provide a reference
for the prevention and control of landslide disasters in the Wenchuan — Songpan section of National Highway 213.
Keywords: National Highway 213 ; landslide hazard; remote sensing recognition; logistic regression model ; sus-

ceptibility assessment
(RERE: BEH)



