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Glacier mass balance observations
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Glacier dynamics
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Batal Glacier

~80%

reduction in
ablation rate
was found
with the
effects of
debris varied

from 2 to 72
cm.
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Pratap et al., 2023 (Jo Geomorphology)

32.36
32.355
32.35
32.345
32.34
32.335
32.33
32.325

32.36
32.355
32.35
32.345
32.34
32.335
32.33
32.325

(a) 2013-14

Aa= 3x10°m°w.e.

(b) 2014-15

(c) 2015-16

Aa= 34x10°miw.e.

Aa= 33x10° m®we.

Aa= 16mw.e. Seaa Aa= 1.8mw.e. 3236 Aa= 1.8mwe.
32.355 32.355
32.35 32.35
9 0
32.345 32.345 4 )
32.34 32.34 o 1
32.335 32.335 2
32.33 32.33 3
32.325 32.325

77.56 77.57 77.58 77.59 77.6

(d) 2016-17

Aa= 3.1x10°m°we.
Aa= 1.7mw.e.

32.36
32.355
32.35
32.345
32.34
32.335
32.33

77.56 77.57 77.58 77.59 77.6

(e) 2017-18

Aa= 33x10°m®w.e
Aa= 18mw.e.

77.56 77.57 77.58 77.59 77.6
Longitude

32.325

77.56 77.57 77.58 77.59 77.6
Longitude

32.36
32.355
32.35
32.345
32.34
32.335
32.33
32.325

77.56 77.57 77.58 77.59

(f) 2018-19

Aa= 23x10°mwe.
Aa= 1.3 mw.e.

77.56 77.57 77.58 77.59
Longitude




Gepang Gath Glacier

" Accumulation
Mass balance

legime 3 Ablation

Pratap et al., 2025 (Jo Glaciology)

(a)

~ 5500
P
@
£ 5000
=
S
®
>
= 4500

0 4

Area (%)
(d) 2016/17

~ 5500
2] :
[ .
£ 5000 :
{ o=
S
©
3
= 4500

6 2

(g) 2020/21

~ 5500
a :
“j .
£ 5000
c >
S :
©
3
o 4500

6 -4 2 0 2

Mass balance (m w.e.)

(b) 2014/15 (c) 2015/16
5500 5500
5000 5000 :
4500
-6 2
(e) 2017/18 (f) 2018/19
5500 5500
: 5000 :
4500
6 -4 2 0
(h) 2021/22 (i) 2022/23
5500 5500
5000 > 5000
4500 4500
-6 -6 -4 -2 0

Mass balance (m w.e.)

Mass balance (m w.e.)




Current state
of the
Himalayan
glaciers
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Cumulative Mass Balance [m w.e. ]

0.5

o

o
o

1
-

-1.5

ne

(a) Annual mass balance with averages and trend li
T T T T T T T

|

| | 1 | | |
1980 1985 1990 1995 2000 2010

I |
2015 2020

Years

1975 2005 2025
(b) Cumulative Glacier Mass Balance
T T 1 T T T T T T T
— —_— -
1 | 1 | 1 1 | 1 1 |
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025



(a)

-

|| e

Zn>7s; r
Ac>Ab | MB == (0)
or” or'

Ac==Ab [ MB _;'.#r_, )
Ts>Tn

n

(b)

sor®
Dy Year

Ac

Zn=fx5:
‘or’

Ac <Ab

l{B__gE‘[_}

Year
-.Dr,.
F

Correlation between EPEs and MB fluctuations



Precipitation (mm/day)

[St udy region]
2.5 TOPOEraphy&RGI-Glacier(in white)

Figure shows substantial extreme
precipitations corresponding to
the negative temperature extreme.
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Conclusion

- Over the past five decades, an accelerated mass loss of Himalayan

l glaciers has been observed.

- EPEs activity are associated with relatively positive MB, indicating =
that extreme events can temporarily offset glacier loss through
enhanced accumulation.

The source dynamics of EPEs such as the role of (WDs), (ISM) and
mixed ISM+WD influences is yet to confirm.

Thank You



The backward trajectory corresponds to

extreme precipitation events. Legend: Events | S5°N
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The Forty-one (41) captured extreme precipitation events’ backward
trajectory.

S oaRE Ik ¢+ Modeled trajectories potentially related to meteorological
- o S | phenomens.
traj-1995 K R % These (phenomena) include atmospheric circulation
* traj-1988 i & patterns, extreme weather events (e.g., North Atlantic
s Oscillation NAO); Atlantic Meridional Overturning
v 4% Circulation (AMOC), WDs, cyclogenesis, and monsoon
25°E 75°E 85°E 95°E depressions),  hydrometeorological pathways (e.g.,
The four captured severe extreme precipitation events’ backward trajectory. moisture transport to feed the extreme events).




GLOBAL GLACIER STATE
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Global cumulative mass change of reference glaciers
Relative to 1992. Annual values calculated as mean of regional means.
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Figure 2: Cumulative mass change of reference glaciers. Cumulative values relative to 1992 are given on
the y-axis in the unit meter water equivalent (m w.e.).

Source: WGMS
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