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Abstract: Tibetan Plateau is one of the districts with the most susceptible geo-environments. The district is characterized by its complex geology,
strong endogenic and exogenic geological processes as crustal uplift, high in-situ stresses, earthquakes, repeating ground freeze and thaw, intens-
ive precipitation etc., frequent landslides and chained disasters. Landslides have become a serious problem affecting the construction of major en-
gineering project as Tibet-Sichuan railway line and regional hydropower stations, and also menacing the safety of local residents and their living
facilities. On October 10th and November 3rd, 2018, landslides, damming the upper reach of Jinsha River at Baige village, are two typical cases.
However, for the research of major landslides in Tibetan Plateau, theoretically it’s not quite clear that how they happen and what is their cata-
strophic mechanism; technically it is still under development that how to effectively recognize and control the disasters in advance. That is, cur-
rent theory and technique cannot provide efficient support for pre-disaster control and post-disaster relief works. The three-river area (Jinsha
River, Lancang River and Nu River) is located on the southeast edge of Tibetan Plateau and is characterized by complex geology, strong endogen-
ic and exogenic geological processes and frequent landslide disasters, making it selected as the key area for investigation. Multidisciplinary en-
deavor will be used in the investigation, starting from the genesis mechanism of landslides, revealing the evolution of the chained disasters, then

suggesting techniques for early recognition and risk control of landslide disasters. Through solving the scientific problems of major landslides in
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Tibetan Plateau such as the coupling mechanism of endogenic and exogenic processes, the dynamic mechanism of the disaster and its chains, and

the technical challenges as remote sensing-based early recognition and monitoring, kinematic process-based risk evaluation and control tech-

niques, the project finally demonstrates the application of the above theory and techniques by typical case histories of disaster reduction.

Key words: Tibetan Plateau; landslide; high-speed and long runout landslide; landslide dam; catastrophic mechanism; control measure
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Fig.2 Flowchart for the implementation of the project
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Fig. 4 Baige landslide after partial excavation(2019-07-16)

5 Zit5RE
AT R IR M B ST H 7S 5B

4 BHFEREHBRE

TR WETETT IR REAR LR, LU RS T H AT
ERA R /NI

1) 75 7 e JE A 3 0 e, R DX T DK
o 2 BF A RREE R T, DA K TR B A A7 AR ™ T
Wi, IF e RGERAMT I HAT DS O T

2) RA* 275 ML — 53018 ) — i A 10 R A
— USRI AT FE 224k, MBIE R O 3 1Y
JC PR AL R 3K AR Bl 1 2 AL, R i ke
SRR RN T 2 AR A 9T U B AR

3) LA =V o X i AT AE S X, DR 3 e SR
figk R AN B AT, A A X 2 i R A
B S TR SRR L, 48 7 5 20 3 1 3l S 22 L]
HIF 2 RO A AN LI 5 Ay s 1) 2 3 RIS s 42



553

RSN, A5 T 6L 3 JoU B R 3 8 g A 5 KRS By 4 SR B AR B 5 7

BR, IFF LIRIER
4)WFFE DN AR T DS Zr Y A2 5] X B TAL T 22

15 715 TV 7 S A 1A B B, 3 7 A TR i — o T

AR TR R OB LR, R R Ak

T RS 1) T BB B A A SR R XK

VB2 7 6 e 5t 9 3B 1) R0 ) 1 K 2R 8 I A AT

T T 6 5 it b 5 R IR, i A R A AR R

SEROARMER, [R] A 5T DX 0 g VAR L 9 L A AN

SEAXTHETE A G T Bk F AT, & 258 T 5T IX

T e 1) 288 A 3 AR, DR AR TSR IX T B 1 3 Z2 Y

A ST TAE.

S 30Hk:

[1]1 Sun Honglie,Liu Dongsheng,Cheng Guodong,et al.Review
on the researches of Tibetan Plateau in China[J].Bulletin of
Chinese Academy of Sciences,1997(4):283-285.[FMNBZ1 X1]
AR R A, A6 X T L 7 s AT S TR (D], P R R
BB T,1997(4):283-285.]

(2] e XL, 2555 12, 250 0. 7 7 e S B A A R T 5 PR
AEIMY) I AR B H AL, 1998.

[3] Zheng Du,Yao Tandong.Uplifting of Tibentan Plateau with
its environmental effects[J].Advances in Earth Science,
2004,21(5):451-458.[ K5, WhRE AR 75 98 o SR P T 5 2R 5%
RO [T]. HBERB]24 1 J#,2004,21(5):451-458.]

[4] Li Jijun.Uplift of Tibetan Plateau and its environmental
changes in Late Cenozoic[J].Journal of Lanzhou University
(Natural Science),2013,49(2):154—159.[Z555 ) 35 i = R
B T 5 16 AR AR PRI AR A [T]. 22 N R =274l (F AR R
2),2013,49(2):154-159.]

[51 Wu Zhenhan,Ye Peisheng,Wu Zhonghai et al. Hazard ef-
fects of active faulting along the Golmud-Lhasa railway
across the Tibetan Plateau[J].Geoscience,2003,17(1):1—
TRV R, S it A T K BRI 2R 50 Bl K
TR [T B HBIT,2003,17(1):1-7.]

[6] Zhu Jian,Zhu Dongchun,Liu Weimin.Types and distribu-
tion of geological hazards in Sichuan—Tibet highway (Tibet
border)[J].Journal of Catastrophology,2018,33(Suppl):
1824 [HL R4 X TLRE 1 F602 % (VG J6 58 ) b It o 7
JI 5 3 A AT ST [J]. 9 F2#,2018,33 (M5 1): 18-24.]

[7]1 Zhao Yongguo.Geological disasters and controlling meas-
ures along the highway from Sichuan to Xizang[J].Journal
of Natural Disaster,1993,2(1):72—78.[#X 7k [ J1| B2 B
L 5 I SRR [I]. A AR 241, 1993,2(1):
72-78.]

[8] Yao Xin,Zhang Yongshuang,Li Lingjing,et al.InSAR-based
recognition of slow-moving slope disasters along the Xi-
anshuihe fault in the Qinghai—Tibetan Plateau[J].Acta Geo-
logica Sinica,2017,91(8):1694—1705.[#k 2%, 3k K 3, 2= %
Ui A5 T R e DB KR S W SR U A AR b B 9 In-
SAREIINAFSE [J]. 1 i 254,2017,91(8):1694-1705.]

[9] Zhang Yuming,Tang Ximei.Application of remote sensing
in the geohazard survey of Yanjing—Mangkang section of
G214 highway[J].The Chinese Journal of Geological Haz-
ard and Control,2009,20(1):94-98.[7 E B, 17 B #5.G214h
H- HE B 5 3 e A P R SRR Y I FH (9] v it
R F L BIH4,2009,20(1):94-98.]

[10] Zhang Y,Zhao X,Lan H,et al.A pleistocene landslide-
dammed lake,Jinsha River,Yunnan,China[J].Quaternary In-
ternational,2011,233:72-80.

[11] Chen J,Dai F,Lv T,et al.Holocene landslide-dammed lake
deposits in the upper Jinsha River,SE Tibetan Plateau and
their ages[J].Quaternary International,2013,298:107—123.

[12] Wang P,Chen J,Dai F,et al.Chronology of relict lake depos-
its around the Suwalong paleolandslide in the upper Jinsha
River,SE Tibetan Plateau:Implications to Holocene tectonic
perturbations[J].Geomorphology,2017,217:193-203.

[13] Peng Jianbing,Ma Runyong,Lu Quanzhong,et al. Geologic-
al hazards effects of uplift of Qinghai—Tibet Plateau[J].Ad-
vance in Earth Sciences,2004,19(3):457—466.[3Z #H k5, il
CINSECC U R T SR iub & 2 SMA RN B R 2 U R e
HE)#2,2004,19(3):457-466.]

[14] Sun Ying,Sui Jia,Wei Sailajia,et al.Uplift of Tibetan Plat-
eau and its relation with geological disasters in Xining
City[J].Management and Strategy of Qinghai,2018(3):
58-61. [P, i 5% BRI, 5 75 98055 ISR T 55 75 T 1l Ml
I F O R IFFE[I]. 7 1 ] - 26,201 8(3):58-61.]

[15] Dai F,Lee C,Deng J,et al.The 1786 earthquake-triggered
landslide dam and subsequent dam-break flood on the Dadu
River,southwestern China[J].Geomorphology,2005,65(3/4):
205-221.

[16] Yin Yueping.Characteristics of the rapid huge Yigong land-
slide in Bomi county,Tibet and its disaster reduction[J].Hy-
drogeology and Engineering Geology,2000,27(4):8—11.[5%
RV VU 7 5 %% B T e 1 R O SRR RO KRR (0] 7K
SCHB T TR H,2000,27(4):8-11.]

[17] Wen B,Wang S,Wang E,et al.Characteristics of rapid giant
landslides in China[J].Landslides,2004,1(4):247-261.

[18] Wang Y,Cheng Q,Shi A,et al.Sedimentary deformation
structures in the Nyixoi Chongco rock avalanche:Implica-
tions on rock avalanche transport mechanisms[J].Land-
slides,2018,18:1117-1123.

[19] Wang Y,Cheng Q,Lin Q,et al.Insights into the kinematics
and dynamics of the Luanshibao rock avalanche(Tibetan
Plateau,China) based on its complex surface landforms[J].
Geomorphology,2018,317:170-183.

[20] Peng Xuanming,Yan Daoping,Huang Bolin.Geohazard dis-
tributing and trending in Tibet and its vicinity[J].Geology
and Mineral Resources of South China,2006(3):61-69.[%
B I, B0 -, B P A 4R X b BT K A1 5 R
I AR HLT 5 4777,2006(3):61-69.]


http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.1000-8527.2003.01.001
http://dx.doi.org/10.3969/j.issn.1000-8527.2003.01.001
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.1016/j.quaint.2010.10.020
http://dx.doi.org/10.1016/j.quaint.2010.10.020
http://dx.doi.org/10.1016/j.quaint.2010.10.020
http://dx.doi.org/10.1016/j.quaint.2012.09.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3969/j.issn.1671-8704.2018.03.037
http://dx.doi.org/10.3969/j.issn.1671-8704.2018.03.037
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.1007/s10346-004-0022-4
http://dx.doi.org/10.1016/j.geomorph.2018.05.025
http://dx.doi.org/10.3969/j.issn.1007-3701.2006.03.010
http://dx.doi.org/10.3969/j.issn.1007-3701.2006.03.010
http://dx.doi.org/10.3969/j.issn.1007-3701.2006.03.010
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.0455-2059.2013.02.002
http://dx.doi.org/10.3969/j.issn.1000-8527.2003.01.001
http://dx.doi.org/10.3969/j.issn.1000-8527.2003.01.001
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.0001-5717.2017.08.003
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.3969/j.issn.1003-8035.2009.01.019
http://dx.doi.org/10.1016/j.quaint.2010.10.020
http://dx.doi.org/10.1016/j.quaint.2010.10.020
http://dx.doi.org/10.1016/j.quaint.2010.10.020
http://dx.doi.org/10.1016/j.quaint.2012.09.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3321/j.issn:1001-8166.2004.03.018
http://dx.doi.org/10.3969/j.issn.1671-8704.2018.03.037
http://dx.doi.org/10.3969/j.issn.1671-8704.2018.03.037
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.3969/j.issn.1000-3665.2000.04.003
http://dx.doi.org/10.1007/s10346-004-0022-4
http://dx.doi.org/10.1016/j.geomorph.2018.05.025
http://dx.doi.org/10.3969/j.issn.1007-3701.2006.03.010
http://dx.doi.org/10.3969/j.issn.1007-3701.2006.03.010
http://dx.doi.org/10.3969/j.issn.1007-3701.2006.03.010

8 TR SHOR

5% 51 %

[21] Peng Jianbing.Some important problems to be addressed in
research of active tectonics and environmental disasters in
China[J].Journal of Engineering Geology,2006,14(1):
5—12. [ 5% P I SR G S PR R F TS P s T
KA BUT]. TR R 24 417,2006,14(1):5-12.]

[22] Song Zhang,Zhang Guangze,Jiang Liangwen,et al. Engin-
eering geological features and geological route selection
principle of Sichuan—Tibet railway[J].Railway Engi-
neering,2016(1):142—-145. [R5, 5K, 4% K305 JECER
S 2 M T T R B R 2 R AT (0], B A o 8
11,2016(1):142-145.]

[23] Deng Jianhui,Gao Yunjian,Yu Zhiqiu,et al. Analysis on the
formation mechanism and process of Baige landslides dam-
ming the upper reach of Jinsha River,China[J].Advanced
Engineering Sciences,2019,51(1):9-16.[XRHHE, /5 = 22, 4%
AER A HEIE VT B WA RS T SO L] 5 1 R o)
Pl TRERA 51K ,2019,51(1):9-16.]

* o o o o

3l A #&3: Deng Jianhui,Dai Fuchu,Wen Baoping,et al.Investigation on the catastrophic mechanism and risk control meas-
ures of major landslides in Tibetan Plateau[J].Advanced Engineering Sciences,2019,51(5):1-8.[ S #AF, 845 %), 3C 3%, 55 75
3 g D R B 8l 1 I 5 AR By 4 GBI E (7] TR R 5 4R, 2019,51(5):1-8.]

LR S S SR S S S R R S S S SR S S R S S S R S S SR S R R S S SR S IR S SR R R S SR S S S 2

X, DY )1 R 2 oK R K L 2 e 2L
B AR T, K 72 50 K
TERARP I G SRR = 3 AT, &
EEMA - TARIE, P48 2= AR
ARk N, B R SR T
e D ORI 3 2 ) K AR 5 XU B 4
KRR ARDI” WH 75T, hEE
VapIE AN ety T A
T TR SIS A TRERSAISER, WIEAA
TS TRASRHEER, DR CAa %5 TRE%H)
(AT %) SMPIHZE . TEMR DI TR SR K
F R B 5 R o RS KR L R
1, 45 SRR AP 2 22 0005 KRB SC1004% 0, HerbSCIL
EIC 704555 ; 9 35459 ( Canadian Geotechnical Journal )
200145 B FefE 18 SCHE 44 % (the R.M. Quigley Award ) o

(4miE FhkHh)

aale ol ol ol 2l 2 alb ol ol ol ol ol 20 b ab o ol ol ol 20 20 20 2 ol ol als 2 o 2B ol o ol ol o2l ol 2 2 o ol ol ol ol 2B 2B/

> o o o o


http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002
http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002
http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002
http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002
http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002
http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002
http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002
http://dx.doi.org/10.3969/j.issn.1004-9665.2006.01.002

