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Presentation Outline
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Vulnerable glacial lakes and settlements

Preliminary findings/Conclusions



Existing knowledge

v Landscapes that remain frozen for at least
two consecutive years.

v Least researched component of Himalayan
cryosphere (especially contribution to stream
flows).

v Remote sensing, modeling and in sit
observations

v Destabilization can lead to potential hazards:
= Rock ice avalanches
= Debris/Mud flows
= Associated cascading hazards
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Study area
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Rock glacier and rock glacier complexes (Left)
Permafrost+Road infrastructure in Jammu and Kashmir




Land surface temperature variations

72°E 75°E 78 E 81JE 72/E 75, E 785E B1ZE . T2NE 75°E 78 E 81°E

a) b) o) =
= TRE  TE  75E  76°E  77°E T8E  79°E  80°F
. =z a) N
3 &
° w E
f) =
z
B &7
by e}
i) Z
® z
°m-
o«
1) z >
@ Ov—l
«
4
5 &7
© o«
4 km
? z]o 100 200
r) -~ 0 150 SOgm = :V‘,
%
Permafrost Index (LST °C)
8 @@ Permanent Permafrost (<-3) @@ unstable Permafrost (>-3 - -2
72E 75E 78E 81TE72°E 75 E 78 E 81°E 72°E 75 E 78°E 81T E
Permafrost Index (LST°C) (O3 Highly Unstable Permafrost (>-1 - 0) (73 Non Permafrost (>0)

®% Permanent Permafrost (<-3) (% Moderately Unstable Permafrost (>-2 - -1) (5 Non Permafrost (>0)
@R Unstable Permafrost (>-3--2) (X3 Highly Unstable Permafrost (>-1 - -0) (23 J&K Boundary “ MOdefately Unstable Permafrost (>"2 --1 )




Rock glacier mapping
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Contribution to streamflows
i

2 #A

WA

r T

7 EE o ATV ‘ 74°33E 74°43°E 74°53°E 75°4°E 75°14'E
& < WPze !

Anchar ,_.,_,4

A Munshibagh
A

ibagh  spPampore
lizal @

Awantipora
A

A Discharge station
I water body
—— Jhelum Tributary

[ ] watershed Boundary
(Kashmir Valley)

Elevation (m)
High : 7938

- Low: 0




e § VRPNAT =
A < ’ 7

R X

In situ temperature observ.

CHASgKAU ™
&4 &IBRM
A

" ‘.
.‘.fé‘;. ;
| A
N
200 km

2021.10.17 17:32




Vulnerable glacial lakes and settlements
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Conclusions

» LST data indicates that around 25% of the area is under permafrost, however,
satellite derived LST may need bias-corrections to come up with more reliable
estimates of permafrost in the region.

= While rock glacier have been comprehensively mapped from high-resolution
satellite data more information is needed about understanding their dynamics
using other remote sensing techniques like InSAR.

= The ice content is rock glaciers is not known. Glaciohydrological and isotopes
based studies can help better understand the contribution of melt waters from
rock glaciers.

= Permafrost dynamics and its degradation should be mandatory part of any EIA
process in mountain regions to avoid damages to infrastructure and loss of
lives.
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