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Abstract: Glacial lake outburst floods (GLOFs) have caused tens of millions of dollars of damage to infrastructure and have killed
thousands of people worldwide. Based on the formation mechanism of GLOF of moraine-dammed lakes without ice core, 21
GLOFs were selected for the analysis of triggering factors in the Himalayan region. A statistical method was used via the Variable-
Controlling Approach (VCA). Six dimensionless impact factors can be used to reasonably assess the GLOFs susceptibility in the
Himalayan mountains, southwestern part of Canadian Columbia and northwestern part of the United States, but the threshold
values in the Himalayan mountains are larger than those in southwestern part of Canadian Columbia. The dangerous glacier slope
factor, the dangerous glacier temperature factor, the glacier aspect factor, the dangerous glacier volume and lake volume factor,
the dangerous glacier and lake kinetic factor, and the downstream slope of the moraine-dam factor are major factors for the

breaching of moraine-dammed lake and GLOF. The assessment model with these factors may thus be used to assess the hazard of
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GLOFs occurrence in other areas.
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Table 1 The factors of sub-areas in the Himalayan region with or without GLOF's
EA T IX X S G R D T Tt 2% 3k
95 Lo 3 4 1 0.93 0.51 0.68 0.20 0.39 —7.42 = McKillop and Clague(2007b)
1-1 1 0.42 0.47 017  0.39 046  —6.19 %
1-2 1 0.86 0.47 0.08 051 0.35  —6.34 %
1-3 1 0.71 0.47 0.39  0.36 044  —6.73 %
1-4 1 0.07 0.50  —0.67  0.26 0.35  —8.84 %
GRS 2 0.38 0.50 0.99  0.20 0.40 —9.59 P AR 4(1999)
15 W A 2 0.33 0.48 152 0.20 0.43 —8.78 P Bk 4245 (2014)
Upper Jiejiu Tsho 2 0.89 0.48 1.13 0.38 0.45 —8.18 b X1 £(2020)
Upper Shegong Tsho 2 0.79 0.47 0.26 0.50 0.44 —8.41 s X1 2£(2020)
Tarikha Lake 2 0.99 0.47 0.54  0.17 041  —7.90 £ Nie ez al.(2018)
2-1 2 0.05 0.48 081  0.30 0.24  —9.66 i)
2-2 2 0.08 0.22 1.57  0.17 042  —8.38 &
2-3 2 0.86 049  —0.02  0.26 021  —845 %
2-4 2 0.24 0.48 0.40  0.24 041  —7.81 i
2-5 2 0.87 0.46 045  0.20 022  —7.79 i
2-6 2 0.02 0.47 0.18  0.30 0.33  —9.17 7
2-7 2 0.51 0.25 0.53  0.24 0.39  —8.85 7
2-8 2 0.26 0.37 0.95  0.18 0.35  —9.11 7
o 1k 4 3 0.51 0.47 0.55 0.22 0.47 —5.31 = 3 I R 3 4R (1989)
LA 3 0.73 0.51 1.40 0.22 0.48 —5.99 2 W 4245 (2014)
FLIE A 3 0.60 0.50 0.02  0.20 0.37 —6.16 P X HESE(2019)
3-1 3 0.39 0.49 0.67  0.27 043  —6.83 %
3-2 3 0.39 0.59 0.00  0.26 0.69  —6.49 %
3-3 3 0.28 057  —0.36  0.25 040  —5.49 %
3-4 3 0.16 056  —0.13  0.31 048  —6.27 %
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7-4 7 0.34 0.51 —0.28  0.28 0.42 —4.63 %
I 8 0.93 0.48 0.00 0.28 0.37 —6.55 2 Bk 4245 (2014)
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9-1 9 0.17 0.49 112 0.24 0.53 —5.39 &
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14-2 14 0.55 0.53 —0.19  0.30 0.50  —6.82 7
14-3 14 0.15 0.53 0.51  0.40 0.33 —5.79 &
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T PL b 1.5 mo A 20 ~37 (R M T 4, 1997) , B
Tia) XoF UK AR B4 B M AR K 5 (2) 3 BE VR R vk B 00 & R
PR, 7E 4% DX I8k 189 UK A R vk i) 35 ke 20 P T A 26 2
R AR AR SO IR B R 7 T 2 48 & B vk A 1

SR 5L MIRERA HECRRE
R Tt AN R Sz Bl K AR a8 vk T80 35 D i 14 24 b VR B
XA 2 B9 1 A5 b A A3 10 BT L AL AR A ST UK
W5 U S R M AR v DR AR PR T R BRI
i 6 VAR 11 A 57 2 3 B X 5 M ) S i AR /N
550 B 2 UK AR B vk it 180 15t e Y S B R A TR A O
JE A B VA BT A 3 3k DA % A S 24 B T UK T 1) T
TR SR 30 T B R — P R AT

£ B8 KR AT SRy K1 B — 358 4, FE B i 1 5 0K 1]
Yo 1 AEAE — 5 25 5 A0 R G I vk AR 3 1 4R vk 1
Y1), T e 4 WA SE bR L AH R AT LA B S fE
Bz DK AR 3 1] JUAF- 1) AE b T, I 5 308 L 235 S f 25 3¢
Z BRI AN HAE 2 R B AN UK X FE B K A R

S A UK 3 1) L A B KA 33 1) BEOREL W, {HL
WA LR RZ . NIX LT T % R AR ROR
AR SCR FH UK 3 1] VB Sy B 1] 19 5% o) L - . (L6 4 0k
PO 5T T AR, T 25 S8 G 5 P AR I 1) 1 5% 1

1 B DK A4 S BB 04 2L B 5 R Wl e Ay R IR
A K B e R K AR 43 (B R 45, 19995 Wang
et al.,2012) , A A SCH W £ 16 oK 44 T AR R AR R Y
WAL bR TE B AR5 (1999) £ B vk AR 5 vk W
PR 22 L 4 98 BB LE 1.4~30.4, Fb A SC 1% 7 Fer vk i 44
RS KIARTRZ e Vo/ VAR K A SCHY 5 % vk
Vo/ V35 /IME R 0.39, &b T £ 1 B A1 3 48 (1989)
14 Fe /IME 19 0.25~0.50 38 BBl 4, 158 B AR SC 1Y 2 ok
HUAG 185 vk A AR By 5 Lh 45 mT &

AR SC R R T B M 1) K A I 15 e S e B
VAN 7 1 R GE B AR L SR VT A BB 7 0 32 T ) e ¢
Ve T 11448 5, 3F— 25 ik 6 4 o it 99 o7 A
T v i 0 15t e HEAT o S R MRV L 5 N AR A
I 1 S Ak v it I 15t TR Sy e Pk VT AR L (MeKillop
and Clague, 2007a; Wang et al., 2011; Wang et al.,
2012) , A SC Y By e VE VR 7 ik 1 B AAE T
(1) AR BR 38 SCHF 9T X, 76 16 Y % 18 R 3 4F b
ARARAT BL R, 0T DU H Al X000 B KPR 5 (2)
PEAN B 25 K 20 k)1 ksl DA B vk IS vk 22 1) 9
11478 f, b 4 T 2% S vk i e R R
1, — S X pK it I 15t DA R S A S8
LU QTR0 A S iR NSRS RN V= 2 e
WA W A G BT AR T A S R
TEH 9 7 0 P, 3R AR S JR BR BT AE e 2 8 Ok i
— L TAET B H A R )& e Ah B AR bR A
A 1) 52 W) A, S RS e TR 3R AR SCAAUAB T A o S
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Wi ST T, 5 5 R R Al i — 2P o B F
52 #ig

AR S 3 53 BT AE A K A 0 5t e AL A DE A
T B ] R A RS O — L AR RS L5 3 6 oA
YA VK i T 15t B By 1k DE A BT R 4 AR
2, Dl RO BE X 3 I 5 S S L DXy 1445 X ds
4 15 R R 15 PR oK At I R H bR, GE AR T UK i
Bt Ty RAETF AL, JF A5 1 DU R 4548 .

(1) vkt W 05t U By A Pk 9 SFA0 43 6 4, 43 5]
Sy @ UK PR ok 3 ) PR XA I ok A4 33 3
P S A B vk A 38 BE PR T @ vk il IR . oK i
W g R F D @k Kok 1 W7 R FBLA T G
F& B VKA 5 vk iz 3 B R,

(2) UK 0 15t T 5 e VEVE M 48 B0 P2 ik 64>
R 119 25 45 3k 2 oKt ) 15 TR &) Pk Bl P (B 75 3
S . e PAE AT LR K s i 15 T S R PR R A3 R
3K Ty KA 5y RV rh S R 5 K PE v

(3) R JH 64~ TC £ 240 52 W X - AT LA $1F Al =
LR 1L DX B R R AR L 4S VY R b XD e 56
] P b 35 s DX ) P 15 R B e LB SRR L X
AN TR 5 591 40 1) 8] (BT 45 T 5 R RF AR HE I 45 7Y T b X
i . AR SCAIE 5 0 UK it 390 5t e o 1 1) TE i A LA
A DR T PRGN VK A 5 T AL
P K 45 i AR B ge A AT DL SRy At X vk
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