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Fig.1 ETM and QuickBird images covering Chongbaxia glacier lake
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Tab.1 Glacier lakes burst potential in Himalayan area
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Fig.2 Distribution of glacier lakes burst potential in Himalayan area



53 PUEeSE

B Th R LU DX 1 5 R K

e KRB A £ B S PR 2R A .+ 113

3 KRR K E R AT

DA v C AR U5t R B R0 A 107, XoF 5 A 1L e [X
VRN it 5 e 9 8 B R A 74T

PR RS TR 5 B g2 Ehak & AfEhr 1l C1 b3,
WA 82.4 J7 m’, W1 IR 4 912 m, 205 i
4938 m, WPELIRES IR BGEAGARIE BN FEL T
A BH I I R R HE AR AR HE R 1 o R R
o, IR — AR LT . vk AR
AR LK R 50 KW e 80 )5 2 o B (AN &l 1
FIR) o S EA WA U Rvh, R iE A i
At RR S, RIS U AR VK
W EE , WIRFEE ., BT FHE4.5 km 20 pp 2t
s TR XS LU 48%0; " UiF 14. 4 km bR w4 7K
J&E TR HE % 24%0, VKON RTZ R —BEE, EA
KNG P8 13,60, LG EFE 5 571 m,

AR YR R A A5 2R (1 3) R, 1990 4F 11
H 14 H—2000411 17 A 16, wh E IR 5 5 &

B3 i EIREE kR R RIEE
Fig.3 Remote sensing interpretation for
Chongbaxia glacier lake

Az g e A, A K JE AR 320 m, B K E
500 m JHZE 365 m; ot FRZ) 30 m, 5624 35 m( K 4)
St K29 375 T m'

4 HEMREE 2000 FiRAROERRBRE
Fig.4 Field photo for burst outlet of Chongbaxia
glacier glake in 2000

2008 4, A X L IME AT TSR A R

i, A% T 2000 4E 8 H 6 H R4 a4k
55 | A IR L K RN A I, (5 I Wi ) 5 L)
KD DRI RS 4 4D 9 32, M Bk [
222 Fi® #5378 160 B b 80 F JKIE 4 600 m AAEK
328 m M2 10 JE AP 3 140 m SRR 7 A4S, MAIE IR
AR S AT T B v TR RS LA 2 0 1l 4
SE LA REERE R TS AIRZ . L, HIRNZ A T
VRIS DR ) 2 FE 6 5 H DR B A s T 11 -5 4 e M1 1
FEELAR—RF WK vk, O] = ok 3 AU 2 AT
2000 AFIHIE R K E

4 R E M S & AT

4.1 KASHETHS

T UK 4 A B B A 2 b 25 R BT, 7
KT FEVY I B S UR A5 VK, T 7E AT L&
S v, PRI UK T 25 B AR Ay
VI A KAVt 2 B T 25 R 2 (R /K R N i AR A T 3
DA AR R, KA BT Fofh 2Ry
WKL R, BT 20 a LISK, = SR L Bk ok sl iy
TR S8 3, JH v B4 e e R Y X8R 6 T
T A L Jhk rb B A dnk ity 0 o L e il (30 2 B R
22. 1% M1 12% ) , VKRN 1 X 38 T 5 4
A L VK P B %) BB AT R A S A0 R ZR B PR i
4.2 KEHBEEMEST

DK PRI RN K T A R PR A2 R VK 1 ) 3 Bl Rl
R R ), SRR e R 2, vk Re o Mt
I, R UK SR 43 AR A2 vk =F 8, K 9 sh AR AL AS
K, IEFEE , H T A & B vk 190 & 2B B e iy
B, VKNZptinie e i 25, FEAZ Bk T 5
RGRRZ , VK1 RS T E SR 4 |, A5k )1 240t
RT3 22 A B AR —— K At 2B 4 1, 1
REFBIRAEPERE 77 DRI % 1) 0 i 22
TEVKN T SR 4 b B0 B T AR B AN
WrtfE S T2 B BE S A M RE | FE AR A AR Al a8 A7 31 L
A P A ™ A TR, (5 25 55 & A g 35 sl ) ¥
P, FEOK AR 6 A28, 2 1l e,
VKIS I S A 00 5 0Kk )1 ELEEAR I A A R DK) TR
AR BT IR okt 28 AR , AN R —Fh , #AS
ke, JEHIRVKE A N 0 J5 2%, 25 5 IRK B
P& A kR W 2L, S Sk = AR
4.3 KiERABEEREZS

VKIBR K Z 32 PR R TR A TEOR 5
TR R, HR X EL IS D vk ) 1 2t (R A 5

O 15 =666.7 m’



. 114 EH £+ %

& 2016 4

FNGEIN R S R 434, DK 1 2Rt 5t DAy 22 st
RIFZE T DUk T AR L @K
AR /K B 2 14 22 | 18] 7K i A 1 7 000 Aot 2 2K S T 4
RIS A 3 B 0, 5 AR 2t 8 35 e ;. D7 L JEE
T RIS 22 9 3L [FAE AT itk 100 DR g o 34 Jon
VIR , 2051 28 H B A UK = 2 it
ZEIRFEMI DR (S Az K — AR /NI, K2R 2K
FeRAERT 1T ~2 d REBESRTIHE 1 ~2 C) s @il
IR VKIIANRAR TR B 0K T R , Forb 1)
AL IEE T R AN RR K 3 22 B 3L R T A SR
A B AR R WA, B R It ks & 2 4k
TAHZE (B ZESE2MEZ) Bk 45 AR T 5 k)1
Sz ) GRS GOKZS TR IR WA R AN SN LS TR R il
A EBARBI DRI Mk, P B E AT RAR, 8
Lot Z2 0t 7K 1003 9 02 o e 4 it 2B 4% 15
B, ©%efist 2 30T B Y TR - Fil A B 5 ) 4
B, 3 it s R 5 COPKIIJE] FELRE S i B A
WHATR T BB, = SR X AT TS B
PRV 2Bt 5t R 0 B A I | 5 i AT R 152
U, LAt 2B A B R - R A S 5 S S B
e P 2ot I35 DR R B UL (EL AR A R A (35
I RN, A KU — R

5 %

ARSCR N8 BT IR T 5 S e L X ki)
SrARTROL, I LA ELNEE S 51, 368 o 4B i 15 ke
FREPEAT T 20 M AEBE LR E, X6 vk 1 2 it 18 15
PRESEE I [N R AT 7RSS, 1R R 58,

1) B EHAHE L 3t DX Y ok 7 DX A B B AT
H1ZR e 1) PY LB AL I A A, oKW o AT e 22 ) Ml
DI LR | H g I PR 2R Ba] B M X 3 A 2 B ek
F0 3t DTS L R B DL —l7 . R X DR
SRAN, Z2 AL TRAT X, K] B i 2, (E RURE— i
No HIRM X oKW RO A 2 (BRI

2) B R XAF A 19 A5 K R R Y
DRSS E VKN 22 ftib], Horp 13 ANE AR E R R o
Bt 6 MFFEBCR IR E R

3) 5 A o) 1 28 it i8] i A it R 36 1) 2% R A
Rz, Horb vk A B RO UK AR 35 B A B A
T A M IR B A T B A R IR

£ % Xk ( References )

(1] RS, T R, Ear4r, 5. 7 M It DSl o i £ o 23
JREAR[)]. M BIE R ,2002,21 (11) ;787 - 793.
Pan G T,Ding J, Wang L. Q, et al. Important new progress in re—

gional geological survey of the Qinghai — Tibet Plateau[ J]. Geolog—

[10]

ical Bulletin of China,2002,21(11) ;787 —793.

WRAESE R, a4, 45 7 80w 5L 48 IX R A 3 B 7T 4]
AA4Y[T]. HBGE 4 ,2002,21(11) 1701 - 707.

Pan G T,Li X Z,Wang L Q,et al. Preliminary division of tectonic
units of the Qinghai — Tibet Plateau and its adjacent region [ J].
Geological Bulletin of China,2002,21(11) 701 -707.

WREESE, oL A AR 2. T e S DX A A% S 2 HL 22 B K
AR R )]. DURUG AT HL B ,2001,21(3) <1 - 26.
Pan G T,Wang L Q,Li X Z, et al. The tectonic framework and spa—
tial allocation of the archipelagic arc — basin systems on the Qing—
hai - Xizang Plateau[ ] ]. Sedimentary Geology and Tethyan Geolo—
gy,2001,21(3) :1 -26.

W RS, Er A R A . 35 9 e D X T A LA R
Bhep ARG (1], HuBid Az, 2004,23 (1) 112 - 19.

Pan G T,Wang L Q,Zhu D C. Thoughts on some important scien—
tific problems in regional geological survey of the Qinghai — Tibet
Plateau[ J ] . Geological Bulletin of China,2004,23(1) ;12 -19.
o M8, TSR 5Kk B O 20 AP R G M IX vk )1 B AR AL IR
WEoE ], B B R E 1K, 2013,25 (1) ;93 - 98. doi: 10. 6046/
gtzyyg.2013.01.17.

Ji P,Guo H D, Zhang L. Remote sensing study of glacier dynamic
change in West Kunlun mountains in the past 20 years[ J]. Remote
Sensing for Land and Resources, 2013,25 (1):93 - 98. doi:
10. 6046/ gtzyyg. 2013.01.17.

AU . 7 7R B AR TS DX i oK i B R R A Y ()]
WIRIE I ,2010,22(s1) :39 —44. doi: 10. 6046/ gtzyyg. 2010. sl.
10.

Zhao F Y. A tentative discussion on the continental glacier sheet in
Fast Qinghai — Tibet Plateau [ J]. Remote Sensing for Land and
Resources ,2010,22(s1) :39 —44. doi: 10. 6046/ gtzyyg. 2010. sl1.
10.

SREGL, Ty U BRI, AL T R JRUIE 30 AR SR LA VK1 TE
TR I A [ ] [F 1 B IR 8%, 2010,22 (s1) :45 - 48. doi:
10. 6046/ gtzyyg. 2010. s1. 11.

Zhang R J,Fang H B, Zhao F Y, et al. Remote sensing survey of
existing glaciers in Qinghai — Tibet Plateau[ J]. Remote Sensing for
Land and Resources,2010,22(sl) :45 —48. doi:10. 6046/ gtzyyg.
2010.s1.11.

R E T, 7 B RO . 35 R U 30 AR SR BUAC KON i fL
AR [ 0], 8 UEGE R, 2010,22 (s1) 149 - 53. doi; 10. 6046/
gtzyyg. 2010. s1.12.

Zhang R J,Fang H B,Zhao F Y. The evolution of existing glaciers
in the past 30 years in Qinghai — Tibet Plateau[ J]. Remote Sens—
ing for Land and Resources,2010,22(sl) :49 —53. doi:10. 6046/
gtzyyg. 2010. s1.12.

KSR TL T G SR K1 A B [ )] B R R
2010,22(s1) :54 —58. doi:10. 6046/ gtzyyg. 2010. s1. 13.

Zhang R J. The relationship between the evolution of glaciers and
the geological hazards in Qinghai — Tibet Plateau [ J ]. Remote
Sensing for Land and Resources,2010,22(sl) ;54 - 58. doi: 10.
6046/ gtzyyg. 2010. s1. 13.

SRERTT BT, O B AR T R IR 30 AF BRI R G i
A [T]. Y URE %, 2010,22 (s1) 159 - 63. doi: 10. 6046/
gtzyyg. 2010. s1. 14.

Zhang R J,Zhao F Y ,Fang H B, et al. Remote sensing survey of
existing snowlines in the past 30 years in Qinghai — Tibet Plateau
[J]. Remote Sensing for Land and Resources,2010,22(s1) :59 -
63. doi;10. 6046/ gtzyyg. 2010. s1. 14.

B AR. AR E M]3 M. LR U R4 At 2012,



%38 KUFRFE A5 F S L DU 5 e 9 5 e S ) e Rl DA 3R M . 115+

Yang J C. Principal of Geomorphology[ M].3rd ed. Beijing; Beijing [16] I 5. V6 8L pK 180 vt e DR A i 26 0 95 [ ] /K b B
University Press,2012. TR, 2006 ,33(3) :88 —92.

[12] HEFBE g 7K ) 3508 B A L e 3 55 BR 5% WF 5T T s PH R A IR X Liu W. Preliminary study on debris flow induced by glacier lake
AEEITRFEEGERT. VUSRI 5 A B[ M. R . AR R 4 outburst in Tibet[ J]. Hydrogeology & Engineering Geology ,2006 ,
KRt ,1999. 33(3):88 -92.

Institute of Mountain Hazards and Environment, Chinese Academy [17] & M8, DR, BT, 45 vkib i e 41 7 a9 T8 i ik 50
of Sciences, Institute for Traffic Scientific Research of Ministry of RXFHRLI]. S5 ,2003,23(6) 1621 - 628.

Transportation in Tibet. Debris Flow and Environment in Tibet Cui P,Ma D T,Chen N S, et al. The initiation, motion and mitiga—
[M]. Chengdu: Chengdu Science and Technology Publishing tion of debris flow caused by glacial lake outburst [ J]. Quaternary
House ,1999. Sciences,2003,23(6) :621 —628.

(137 v IR 2 B A R 358 B0 L 3t 5 5 55 B B8 58 T, V8 6 11 9 IXC (18] Z=35 45 VURUR B Sl vk N BBl AT 58 [ 0] 22N K224 41,1975
SEIBITRHEWESEOT. I e st R L K PSS [ M) B (2):115 -123.

AR5 e H R 1999. Li J J. The newest advance on glacier in Southeastern Tibet [ J].
Institute of Mountain Hazards and Environment, Chinese Academy Journal of Lanzhou University,1975(2) ;115 - 123.

of Sciences, Institute for Traffic Scientific Research of Ministry of [19] #RIEW, 0 A2, VO 5l = b A L IX S B oK s K L 35t e o £iF
Transportation in Tibet. A Study of Typical Mountain Hazards A- [J]. Hb 392240 1989 ,44(3) ;343 - 352.

long Sichuan - Tibet Highway [ M ]. Chengdu: Chengdu Science Xu D M, Feng Q H. Dangerous glacier lake and outburst features in
and Technology Publishing House ,1999. Xizang Himalayas[ J]. Acta Geographica Sinica,1989,44(3) :343 -

[14] FENZERASAESC, 2 E 9 45 B BRI L b X K H T K E & 352.

IR ABEFE I M. et BR2 k2013, (207 F5:E B P B i ok 80 35t e e A Ul TR LS DT RR R AE [0 ]
Tong L Q,Qi S W,An G Y, et al. Remote Sensing Investigation on VK%t ,1987 ,9(1) .23 =34 ,99.

Great Geohazards in Himalaya Region [ M ]. Beijing: Science Press, Xu D M. Characteristics of debris flow caused by outburst of glacial
2013. lakes on the Boqu River in Xizang, China[ J]. Journal of Glaciology

(157 FEA A VG 925 o hr A L i DX oK I8 ot el Rk B 98 [ D ] and Geocryology ,1987,9(1) ;23 —34,99.

KA - ROR 2% ,2010. [21] Z=fL JiF B3 VG 03 %% oK ME UK Btk L[ 0] sk 5t
Zhuang S Y. Research on Nonlinear Prediction for Glacial Lake 1992,10(4) :219 -224.

Outbursts in the Himalayas Area,Tibet[ D]. Changchun: Jilin Uni- Li D J,You Y. Bursting of the Midui moraine lake in Bomi, Xizang
versity ,2010. [J]. Mountain Research,1992,10(4) ;219 -224.

Remote sensing investigation and influence factor analysis of glacier
lake outburst potential in the Himalayas

LIU Chunling', TONG Ligiang' , QI Shengwen®, ZHANG Shishu’ , ZHENG Bowen’"
(1. China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China; 2. Key Laboratory
of Shale Gas and Geoengineering, Institute of Geolgoy and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
3. Chengdu Engineering Corporation Limited, Power Construction Corporation Limited of China, Chengdu 610072, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Under the impact of formation conditions and natural environment , moraine — dammed lake outbursts
take place frequently and then give rise to floods and mudslides , which menaces people § production , life, survival
and development and becomes one of the great geohazard hidden dangers in the Himalayas . Using QuickBird and
ETM data of remote sensing satellite and combining the investigations in field work , the authors studied the glacier
lake outburst potential. The research results show that the areal distribution of glacier lakes presents a trend of
decrease gradually from SE to NW in the Himalayas . Most of the glacier lakes are distributed in Shannan , Shigatse ,
Nyingchi and Ngari. The region of maximal distribution density is Lho — brag area of Shannan. It can be found that
there are nineteen glacier lakes, all of which are moraine — dammed lakes that have outburst hazard potential .
Among the nineteen glacier lakes , there are 13 glacier lakes having great outburst hazard potential and 6 glacier
lakes having secondary great outburst hazard potential . It is also indicated that there are several trigger factors

bedrock

impacting instability of moraine — dammed lakes, whose foremost reasons are surge triggered by avalanche |

collapse, and rock avalanche around the moraine —dammed lakes.
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