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Abstract: On 7 Feb 2021, a high-location glacier-rock avalanche and dammed the river, and late caused outburst flooding
disaster on the Rich Ganges River in northern Chamoli, India, that destroyed hydropower stations and bridge facilities more
than 20 kilometers downstream, and claimed nearly 200 deaths. This paper uses multi-period high-resolution remote sensing
images to compare and analyze the characteristics of the landslide source area and accumulation area before and after the high-
location ice rock landslide disaster in the Ganges River Basin of Chamoli, India, and preliminarily discuss the movement
process of the landslide. The results show that before 2013, the creep displacement of the avalanche landslide was small, and the
cracks in the ice and snow cover on the surface were not obvious. From 2013 to 2017, the creep displacement of avalanche
landslides increased significantly, and as many as 62 ice cracks of various sizes were visible in the ice and snow cover, with the
longest being 513 m. Satellite images on February 5, 2021 showed that these ice cracks had been connected and penetrated, with

a maximum width of 15 m, and they were unstable and damaged on February 7. According to the post-sliding remote sensing
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image, the collapsed landslide was cut from 4 sets of large structural surfaces in different directions, with an area of about 0.32 km?,

an average thickness of about 70 m, and a volume of about 23x10° m®. The collapsed landslide body loses stability and

disintegrates and moves down the valley with a debris flow at high speed. Due to terrain blocking, some debris particles

accumulate in the rapid terrain change zone and form a barrier dam. After the barrier dam body breaks, a mountain torrent

disaster is formed.
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Fig.1 Location and geological structure map of the Chamoli avalanche disaster
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Fig.2 Topographical map of Chamoli avalanche

and surrounding area
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Fig.3 Multi-phase RS images of the Chamoli avalanche potential before disaster
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Fig. 4 Image comparison of the Chamoli avalanche two days before and after disaster
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Fig. 5 Comparison of RS images before and after the glacier avalanche in 2016

W, ZLEETE AR 10 m DL b R %, I RTE 2021
AR 2 77 HRATT W, WA R AR, TS

3 IEBEMMKXIFE

R VR 3 XS TR 2 400 ~ 3 600 m VA Y, 1
Z25 1200 m, K29 14 km, 2EHE R, L9 FA, FH
JEZ) R 200, 52021 4F 2 A 5 Hm /@8, il X
VK 55, JCREE s SR ([ 6) o 2021 4F 2 H
7 H, B B AR AR, LA AR AN, O
505 M & AR R L AR, T B . DA R R
AR HIE 7)), B R A4 R E R E 8, Hig
By 3z A A WX S B R A RS UK T B 7 A s A
Byt Ar=m), 258k, SEOTRR B — 0K, HiR
AT RKERAEES TR ERAK, BRRA TR, 7F5H
#fH T (Rishi Ganga) 3¢ AL, H JE i (Rontigad) {4 &% &
AT 90° AR H A, v A2 B B R T L 43 A5 Ak X T
Ll A e A= iR, 5 350 2l o B SRR i K A= HEAR, JE BT
T2 0.6 km® [ HESEI, B9 T4 o 3 IV AL LK IR
T IE IR 2R 2 440 m, 545K R 22 20k 90 m, 0] T BE S
AL 110 ~ 400 m. M 2 A 8 HigERAZKE, KD &
A B, IR TG B — 451 29 800 m. F& 30 ~ 60 m
R Y U (1] 7) o 3 2 K SOt WE DRt kK 2135 £k
7 BRFF AT (Joshimath) B, 38 HLAR JITAT ( Dhauliganga) 7K 37

T2y 16 m, 7 h JG /KO HFUR T %, JFH& 8k T F.
4 g

2y 55 F] A W AR 3R 24 5 600 m BAYR, DLAS 1A RS
T A PR AE 3, 18 S B K3k 11 km, FE7E 5 1L %
fH ] (Rishi Ganga) 3¢ 4b & A= HERH, TE i HE ZE 30, 3F —
g5 R Bt K g HUBE SR ] MEAK Ry i 47 S R L A -
FL-BoK g B g . AR T L (1] 8), DR A S 1 =4

Ele6 WAMEERMMKRKERSEG (20215F£2A858)
Fig. 6 RS image of damming site and flooding way two days before
avalanche on 5 Feb 2021



6 - Hh T B S B R oA AR

7 WHEEHRRIEERESE (20215F£2H8A8)

il

Fig. 7 RS image of damming site and flooding way a day after avalanche on 8 Feb 2021
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Fig. 8 Disaster chain and dynamic zoning of the Chamoli glacier-rock avalanche and outburst flooding
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Fig. 9 RS-based time process zoning of disaster dynamic of the Chamoli avalanche and flooding chain
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