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Fig.1 Geo-Hazards distribution along the Jiacha County to Lang County section of Sichuan-Tibet Railway
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Fig.2 Typical landslide development characteristics along Jiacha County to Langxian County section, Tibet
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Tab.1 The statistics of the influencing factors and landslide spatial relations
R “HAT ZHHET SR RE A ST X A S R WO W Wl
AT R PR T34 Mt % HEECLE/% B BWHE S BUIHE R Bl % '
<3500 533843 19.25 40346 36.35 1.89 0.67 -0.25 0.92
3500 ~4000 807070 29.10 52855 47.62 1.64 0.52  -0.31 0.83
R/ m 4000 ~4500 682469 24.60 12192 10.99 0.45 -0.83 0.17 -1.00
4500 ~ 5000 515446 18.58 4611 4.15 0.22 -1.53 0.17 -1.70
>5000 234973 8.47 979 0.88 0.10 -2.30 0.08 -2.38
<10 216835 7.81 1933 1.74 0.22 -1.53  0.07 -1.60
10 ~20 351942 12.67 19643 17.70 1.40 0.35 -0.06 0.41
YR/ (°) 20 ~30 688587 24.79 40530 36.52 1.47 0.41 -0.18 0.58
30 ~40 1031741 37.14 34320 30.92 0.83 -0.19 0.10 -0.29
>40 488572 17.59 14557 13.12 0.75 -0.30 0.06 -0.36
Flat(0) 5931 0.21 1 0 0.00 -5.51  0.00 -5.51
N(0~22.5,337.5 ~360) 274623 9.90 17907 16.13 1.63 0.52 -0.07 0.59
NE(22.5 ~67.5) 314893 11.35 13584 12.24 1.08 0.08 -0.01 0.09
E(67.5~112.5) 337225 12.16 9856 8.88 0.73 -0.33  0.04 -0.36
Y/ (°) SE(112.5 ~157.5) 363579 13.11 13489 12.15 0.93 -0.08 0.01 -0.09
S(157.5 ~202.5) 393786 14.20 14067 12.67 0.89 -0.12  0.02 -0.14
SW(202.5 ~247.5) 378412 13. 64 9842 8.87 0.65 -0.45 0.06 -0.50
W(247.5~292.5) 365753 13.19 16 140 14.54 1.10 0.10 -0.02 0.12
NW(292.5 ~337.5) 339599 12.24 16097 14.50 1.18 0.18 -0.03 0.20
[LLIBY3 1297272 46.72 51831 46.70 1.00 0.00 0.00 0.00
-1 R | 179 166 6.45 5664 5.11 0.79 -0.24 0.01 -0.26
3% 1300454 46.83 53488 48.19 1.03 0.03 -0.03 0.06
AUl 309863 11.16 14257 12.85 1.15 0.15 -0.02 0.17
A2 561609 20.22 32491 29.28 1.45 0.39 -0.13 0.51
TR 3 384343 13.84 27197 24.51 1.77 0.60 -0.14 0.74
bR A4 34929 1.26 2476 2.23 1.77 0.61 -0.01 0.62
A HULS 1285163 46.27 29805 26.86 0.58 -0.56 0.32 -0.89
A6 185985 6.70 3489 3.14 0.47 -0.78 0.04 -0.82
rexin 15527 0.56 1268 1.14 2.04 0.76  -0.01 0.77
<100 363967 12.17 9907 8.93 0.73 -0.32 0.04 -0.36
100 ~200 314454 10.51 13797 12.43 1.18 0.17  -0.02 0.20
200 ~300 294444 9.84 14360 12.94 1.32 0.29 -0.04 0.32
300 ~400 272896 9.12 13452 12.12 1.33 0.30 -0.03 0.33
BV 400 ~ 500 249 146 8.33 11960 10.78 1.29 0.27 -0.03 0.30
e 500 ~ 600 222606 7.44 10123 9.12 1.23 0.21  -0.02 0.23
/m 600 ~ 700 195620 6.54 8226 7.41 1.13 0.13 -0.01 0.14
700 ~ 800 168188 5.62 6877 6.20 1.10 0.10 -0.01 0.11
800 ~900 139780 4.67 5654 5.09 1.09 0.09 0.00 0.09
900 ~ 1000 115295 3.85 4482 4.04 1.05 0.05 0.00 0.05
> 1000 654 464 21.88 12145 10.94 0.50 -0.71 0.14 -0.85
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GRS (2 R 434 WHAE AL REECLB/ % BB R BB R Ll % :
<500 668 826 22.36 40920 36.87 1.65 0.53 -0.21 0.74
500 ~ 1000 450707 15.06 19774 17.82 1.18 0.17 -0.03 0.21
1000 ~ 1500 349941 11.70 17616 15.87 1.36 0.32 -0.05 0.37
1500 ~2000 271927 9.09 10448 9.41 1.04 0.04 0.00 0.04
el ) 2000 ~ 2500 238101 7.96 6615 5.96 0.75 -0.30 0.02 -0.32
TR 2500 ~ 3000 209 544 7.00 5625 5.07 0.72 -0.33  0.02 -0.36
/m 3000 ~ 3500 175125 5.85 3690 3.32 0.57 -0.58 0.03 -0.61
3500 ~ 4000 141185 4.72 1582 1.43 0.30 -1.22  0.04 -1.26
4000 ~ 4500 107 841 3.60 1709 1.54 0.43 -0.87 0.02 -0.89
4500 ~ 5000 59813 2.00 949 0.86 0.43 -0.87 0.01 -0.88
>5000 318817 10. 66 2055 1.85 0.17 -1.78 0.10 -0.88
<100 316535 11.40 18277 16.47 1.44 0.39 -0.06 0.45
100 ~200 260496 9.38 16295 14. 68 1.57 0.47 -0.06 0.53
200 ~ 300 213011 7.67 13080 11.79 1.54 0.45 -0.05 0.50
300 ~400 177212 6.38 10192 9.18 1.44 0.38 -0.03 0.41
% 400 ~ 500 146977 5.29 7918 7.13 1.35 0.31 -0.02 0.33
PR 500 ~ 600 125234 4.51 6300 5.68 1.26 0.24 -0.01 0.25
/m 600 ~ 700 109515 3.94 5273 4.75 1.21 0.19 -0.01 0.20
700 ~ 800 98209 3.54 4536 4.09 1.16 0.15 -0.01 0.16
800 ~900 89746 3.23 3940 3.55 1.10 0.10 0.00 0.10
900 ~ 1000 81650 2.94 3317 2.99 1.02 0.02 0.00 0.02
> 1000 1158374 41.71 21855 19.69 0.47 -0.77 0.34 -1.11
<0 500403 9.50 13622 12.27 1.29 0.26 -0.03 0.29
0~0.05 241479 4.58 6945 6.26 1.37 0.32 -0.02 0.34
0.05~0.1 377705 7.17 9873 8.90 1.24 0.22 -0.02 0.24
NDVI 0.1~0.15 572033 10. 86 13897 12.52 1.15 0.15 -0.02 0.17
0.15~0.2 841407 15.97 20725 18.67 1.17 0.16 -0.03 0.19
0.2~0.25 1252813 23.78 28662 25.83 1.09 0.08 -0.03 0.11
0.25~0.3 973770 18.48 12499 11.26 0.61 -0.50 0.09 -0.59
>0.3 508775 9.66 4760 4.29 0.44 -0.82 0.06 -0.88
<450 240572 8.67 4047 3.65 0.42 -0.89 0.06 -0.95
F;Eﬂ;gﬁ 450 ~500 416142 15.00 13689 12.33 0.82 -0.20 0.03 -0.24
/(mm/a) 500 ~550 904 293 32.60 55259 49.79 1.53 0.45 -0.31 0.75
>550 1212986 43.73 37988 34.23 0.78 -0.25 0.16 -0.42
= 1 TR STUE 2R 43 3K 2.
F2 WMRRIBMREASER
Tab.2 Classification of engineering geological rock group
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Fig.3 Classification of landslide influencing factors in the study area
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Fig.4 The relationship between landslide and influencing factors
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Fig.5 The Landslide Susceptibility Zonal map along Jiacha County to Langxian County
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Landslide Susceptibility Assessment Based on WOE Model along Jiacha
—Langxian County Section of Sichuan —Tibet Railway, China

GUO Changbao' *, TANG Jie’, WU Ruian' , REN Sanshao'

(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Key Laboratory of Active Tectonics and Crustal Stability Assessment, Beijing 100081, China;
3. China University of Geosciences, Betjing 100083, China;)

Abstract: The Jiacha to Lang County section of Sichuan—Tibet Railway is located in the southeast of Tibet,
China, where the neotectonic activities are intense. Lots of large-huge scale landslides are distributed in the study
area with complex geological structures and high frequent historical strong earthquakes. Based on remote sensing
interpretation and field investigation, the landslides spatial database was established along Jiacha to Lang County
section of Sichuan—Tibet Railway. Adopting the ArcGIS software and the Weight Of Evidence model ( WOE) , 10
impact factors were selected to evaluate landslide susceptibility, such as elevation, slope degree, slope aspect,
planform curvature, lithology, distance to rivers, distance to fault zones, distance to roads, normalized difference
vegetation index ( NDVI) and annual average rainfall. According to the distribution characteristics of landslide
susceptibility index (LSI) and field investigation results, the study area was classified into four zones with different
landslide susceptibility level ; landslide extremely high-prone area, landslide high-prone area, landslide moderate-
prone area, and landslide low-prone area, and each level zonation accounted for 17.43% , 22.64% , 32.21% and
27.72% of the study area individually. The research result showed that the landslide extremely high-prone area and
high prone-area were mainly distributed in the southwestern part of the study area with more human engineering
activities along the Yarlung Zangbo River, and the landslide moderate-prone area and low-prone area were mainly
distributed in the northeastern part with high vegetation coverage and less human engineering activities. The number
of landslides in landslide extremely high-prone areas and high-prone areas accounted for about 88% of the total
landslides that had been investigated and identified. The research results were in good agreement with the
distribution of known landslides. The success rate curve (ROC) was used to check the evaluation results, and the
accuracy rate reached 83% . The landslide susceptibility evaluation results obtained in this paper better reflect the
distribution and development of landslides in the study area, which can provide theoretical guidance and references

for the planning and construction of major project and disaster prevention and mitigation.

Key words: Sichuan-Tibet Railway; landslide ; susceptibility assessment; geographic information system; weight of

evidence model



