e K i = ety | 22T

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

HTZREEE EEBQJ l Iﬂﬁﬁﬁ}ﬁiﬁ?&iﬁfoﬁﬁzﬁm

HEZ, HEL, & B, £=24, £ %

Landslide susceptlblllty mapping in the Sichuan-Tibet traffic corridor using logistic regression- information value method
DU Guoliang, YANG Zhihua, YUAN Ying, REN Sanshao, and REN Tao

TELR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202104009

LT RO H A R

Articles you may be interested in

BT IR A D 15 ) L DI i o T A
A early warning model of regional landslide in Qingchuan County, Sichuan Province based on logistic regression

Jr8RT, XUHOHE, 93O, B4 K SCHBT TR T 2021, 48(1): 181-187
L RSO T 32 T U % o T TR 9 33 A 7

Prediction of rainfall-type landslides based on effective rainfall intensity and logistic regression

R FL, 2RI, AR TR, SR I, PREE K SCHE BT TR, 2019, 46(1): 156-156
S 2V T TR S S RN

Landslide susceptibility assessment in Xining based on landslide classification

IMEIA, S 5, AR, WIS, 2Rk, XIS, ER, ERUE KOO B TR 2020, 47(3): 173-181
JUTECL B 1028 S5 25 5 W SRR AE SRR UL i B i

New thoughts on the material characteristics and formation mechanism of the platform at the back edge of the 102 Landslide on the
Sichuan—Tibet Highway

Wil aIHaE, BEE, 4R K SCHT TR TR, 2021, 48(4): 133-140
DU ) EEL T i S R R W B OG R E

A discussion of the relationship between landslide disaster and rainfall types in Bazhong of Sichuan

TR TG, IR, AR K SCHBR TR M. 2020, 47(2): 178-182
WA pis SRR Sh i R o347 B ek e ——LI N B A (ZAPLILEEE ) 12CHIE k1]

Dynamic response analyses and improvement countermeasures of shed—tunnel destruction under rolling stone impact: a case study of the

shed—tunnel in the southern foot of the Anjiula Mountain on the Sichuan-Tibet Highway

e, BUAIE K SCHLUT T AR L. 2019, 46(6): 57-66

KR AT, FRAFEZTHER


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202104009
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201911034
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.01.21
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201906074
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202006037
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201906036
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.06.08

Vol. 48 No. 5 FRK o TR BasE E s
Sept., 2021 HYDROGEOLOGY & ENGINEERING GEOLOGY 2021 4E 9 A

DOI: 10.16030/j.cnki.issn.1000-3665.202104009
T2 0 EEE S0 EREEFES L ETEN

BEZY HEL X 57 E=at e %
(1. MARFERFRFTRE TRLFRE, T 2RKE  050031;2. ThESZRAESHRERREAREK
AP, Mk ZRA 050031;3. PEMNGAFRLR A FHLI, LT 100081;4. F B RmAF

Be 7K SCHL R IR B R AR P, 7Tk B R E - 050061 )

FEE IS 30 JHE T 7 1 7 R D P AR, R A B T AN s R TR R A X R — o FEIANS IR AR, X P
REWFLT, PEHIAF N BB AUK R TR A BRI, 7 X Il b 5 0 oRb SO R B JE A I, SR BB L B L 3
ML Y BRI ARRE B L DT B R R S 8 N O IT N B T, 45 AL B S i AN A S AR A Y
SR FHIZ 8 (0] )3 (5 Bt A T X6 BAF 5 DX 0 e R AT 50 R MR o 8 A X 3T R 1 22 FE R AR R R W PR A IS, A3 BT M AR
171 22 AL 2k M LY o W bk % 2 AT B 35 B0 . R ROC |l 48 %o E A 285 SR B AT 46 56, FE AUC {50 0.81, & WA PR A58 fi
ARG T 3 A AR . B A METEM A SRR IR X @ 5 A X R EE PR I Wi | VT | Ve TR A
BEYT T4 | T 095 I8 U SR A 40 R R0 358 Sl DI SR s ) X, A DX PN R B Ry | e PR R R A A R AR 3 VR D10 A 4 T U
5 kK KAEX AT 12, EE AL R IR BE . MBI b S5 A KBTI S 5 o DR A SR A T IR 13 58
A R A T 2 T A A B UGR, 3 mT R A5 XA T AR R T M9 ek K SRR A B

SRR TR I 1| RS R Y s B AR AR B B &

FESES: P642.22 XHRFRSRS: A XEHS: 1000-3665(2021)05-0102-10

Landslide susceptibility mapping in the Sichuan-Tibet traffic
corridor using logistic regression- information value method

DU Guoliang?, YANG Zhihua', YUAN Ying"’, REN Sanshao', REN Tao'

(1. School of urban geology and Engineering, Hebei GEO University, Shijiazhuang, Hebei 050031, China;
2. Hebei Center for Ecological and Environmental Geology Research, Shijiazhuang , Hebei 050031, China;
3. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China; 4. Institute of

Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences,
Shijiazhuang , Hebei 050061, China)

Abstract: Located in east-central Qinghai-Tibet Plateau, the Sichuan-Tibet traffic corridor is one of fastest
uplifting and geomorphic evolution regions on the earth. Under the coupling of internal and external dynamics, the
landslide in this region is extremely developed, which seriously restricts the planning and construction of
highways, railways and hydropower projects. Based on the data collection and analysis of regional geological data,
this paper selects lithology, slope gradient, aspect, slope shape, topographic relief, terrain roughness, fault density
and distance to rivers as contributing factors. Combined the advantages of traditional information value method
and logistic regression, this paper uses the logistic regression-information value method to evaluate the landslide

susceptibility of the study area. Through the multi-collinearity test and significance test of the contributing factors,
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it is found that the selected contributing factors have no multi-collinearity and have a significant impact on the

occurrence of landslides. ROC curve is used to test the results of landslide susceptibility, and the AUC value is

0.81, which shows that the model can well predict the occurrence of landslides. The results show that the high risk

areas in the study area mainly occur in the regions of the Longmenshan fault zone, Jinshajiang fault zone,

Lancangjiang fault zone, Nujiang fault zone and Bianba-Luolong fault zone, as well as on the sides of deep valleys

of large rivers with steep slope and large topographic relief. The middle risk areas widely exist on both sides of the

tributaries of large rivers. The results are helpful in understanding the development and distribution of landslides

in the Sichuan-Tibet traffic corridor, and also provide a scientific basis for the project planning and construction,

disaster prevention and mitigation in the study area.

Keywords: Qinghai-Tibetan Plateau; Sichuan-Tibet traffic corridor; landslide; logistic regression-information

value; landslide susceptibility
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Fig. 2 Lithology map of the study area
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Table 1 Information value of landslide contributing factors
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Fig.3 Slope gradient map of the study area
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Fig. 4 Slope aspect map of the study area
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Fig.5 Topographic relief map of the study area

1E GIS H1, 4 z (HARA S (2) 15 20 3 ) & 45 2K
8 Po AR S A ME 48 BOR 98 X R 43 /a1 5 4 (0.8 ~
D). 95k (0.6~0.8) . k5 % (0.6 ~0.4) 1AL &
(<0.4)4 15 K IX (K 10)
42 TFH A RA R

(1) i PER o

] U 53 A 5 A 0 19 A8 T DR A o 5 W) 1 i

PE o SR H Wald G2 i 12 5%t B 1Y) Sig. (8 2] W7 97 119 f 2
P, BT 89 Sig A /N T 0.05 2 W82 mi PR 2550 9 0 )
KA BT R 3 A SR P
B IREE | Y | M MRS | TS B L Tl 30
4 8 AN Y L Sig B/ T 0.05, TR

(2) K5 B Bk

ROC ] £& (receiver operating characteristic curve) Bfl



- 108 - K S H T TR M

5% 54

B o6 WREFEHMSHE
Fig. 6 Slope shape map of the study area
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Fig. 7 Surface roughness map of the study area
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Fig. 8 Fault density map of the study area
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Fig. 9 Map showing distance to rivers of the study area
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Table 2 Multi-collinearity analysis of contributing factors
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Table 3 Relevant parameters of the model

- TOL VIF M B bruERE  wald Sig. Exp(B)
i 0.953 1.049 A 1.115 0.087 163.885  1.60E-37 3.051
e 0.418 2.394 e 2.057 0.098 442234 3.53E-98 7.824
Wera) 0.993 1.007 Wera) 0.737 0.070 112.309  3.06E-26 2.089
HE AR 0.499 2.005 HER RS 1.199 0.097 154.125  2.17E-35 3.317
Yor 0.921 1.086 Wo¥ 1.381 0.179 59305  1.35E-14 3.978
B 0.732 1.367 HFA R 1.433 0.139 106.528  5.65E-25 4.193
KT 0.994 1.006 W 1.620 0.094 296.785  1.65E-66 5.054
T g P 0.995 1.005 LR S 1.096 0.072 228.862  1.06E-51 2.991
W —4.908 0.200 601.547  7.72E-133  0.007

5 DT PR AT VLA () KB R D1 43 (W R, DA S IR 1)
I N R AN TR 2 N N MW TV S PN T
A i I — 3% [ T 4 A T Bl W R X, X P R
DIBISEZL, AR R v 5 % IX T AR 204 267.96 k', i
F 53 X T R A 31.79%, =5 240 A 1 33 B 58 A B i
b I A AR B T S B YT L R B TR A% S A I 5
155 KX R 166 022.27 km’, i WF5E X AR 25.84%,
Ly A TR AR X AR, T 2 B AR /I R AL T
7B B 5 MR AR B % IX T B 188 728.76 k', 4 WY

XA TH AR 29.37%, 43 An TE S B Y- 2% . HE AR
NI EF R IX . Wt ST R R 5 & X
Wl AV SRR AN R, n] LUF RS B R B A
SHR, RSB A A T K, T I Y B B S I O
AN, BRI B K4y IX A BRI (R 4) .

5% XA TR BT R 5 A, 7 S o B i 0 v
b R, W I 5 S XA, N R DX B R A T
TEAN AT, X VR b B AR SR IBURH IV A TR U Bt

7 2: GS (2021) 5088
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Fig. 10 Landslide susceptibility map of the study area
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Table 4 Relevant parameters of the model

S Tk’ ?‘é’riﬁ/‘%’ﬁzé/ TR AR R AR

(4>-km*) 4 (4>km )
o 83464.69 1247 0.0149 147 0.002
20426796 1685 0.008 2 779 0.004
iR 16602227 1153 0.006 9 1139 0.007
WA 188 728.76 735 0.003 9 2755 0.015
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HLA RS 5 228 S AR 3 U, A i ] A5 B A Al i i
T 5 B AL
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