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Glaciological Studies in Indian Himalayan Region (IHR)
By WadiaInstitute of Himalayan Geology

Å At present, WIHG is monitoring 07 glaciers in Uttarakhand (Chorabari, Dokriani, Dunagiri, Bangni, Gangotri, Pindari, Kafni) and six (6) glaciers
(Pensilguppa , Prakachik , Durung Drang , Siachen, 02 unnamed in Karakoram) are located in Western Himalaya and Karakoram . using the
ground -based observations and satellite data.

Å The monitoring includes glacier dynamics (mass balance, retreat, velocity), meteorology (air temperature, precipitation, radiation, aerosols),
hydrology (discharge, sediment transfer, geochemistry, stable isotopes), and glacier -related hazards (glacial lake outburst flood, debris flow,
moraine failure, etc.).



Distribution of Himalayan Glaciers

Distribution of Himalayan Glaciers (GSI 2009) 

State Glaciers Area 

(km2)

Average Size 

(km2)

Glacier

%

J&K 5262 29163 10. 24 61.8

Himachal 2735 4516 3.35 8.1

Uttarakhand 968 2857 3. 87 18.1

Sikkim 449 706 1.50 8.7

Arunachal 162 223 1.40 3.2

Number of glacier      - 9575

Glacieriszed area        - 37465 km2

Total ice volume          - ~1500 km3
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Glaciers number, Ice Volume and Area 

Source; Based on Glacier inventory,GSI,2009

The studies have shown that large glaciers with an area > 10 km2 are unlikely to get affected appreciably in the coming 
years. However, the small glacier of ~1-2 km2 or < 1 km2 may show rapid changes. In the Himalaya, concentration of  small 
glaciers is about 60-65%, while the concentration of larger glacier (>10 km2) is about 5%.



1) Specific mass balance gradient vs elevation (2003 to 2017) and snout retreat by  of 

Chorabari Glacier between 1962- 2022 (Dobhalet al., 2013 and Mehta et al. 2025)

Glacier Dynamics

ü Total Retreat 418 ± 26 m with rate of 6.9 m a-1

between 1962 and 2022

ü Total Frontal area lost 117729 ± 8437 m2 with rate of 
1962 ±140 m2

ü Total mass volume lost between 2003 and 2017- (-) 
54.9 x 106 m3 w. e. with rate of (-) 4.6 x106 m3 w.e. a-1

üDuring the same periods the average specific balance 
was (-) 0.63 m w.e. and the average thickness lost by 
the glacier was ~8 m w.e. 

ü The altitude of average ELA of the glacier was 5072 m 
and the ELA shifted upward ~25 m between 2003 and 
2017. Average AAR of the glacier was ~ 0.44

ü The Response time for glacier advancement is ~17 
year, while the lag time of glacier signal transferred 
from accumulation area to the snout by glacier flow is 
about 562 year



ÅTotal Retreat 1032 ± 73.8 m with rate of 17.2 m 
a-1 between 1962 and 2022

ÅTotal Frontal area lost 157423.95 ± 464.75 m2 

with rate of 2623.7 m2

ÅTotal mass volume lost between 1993-2000 (-) 
13.54 x 106 m3 w. e. with rate of (-) 2.25 x106 m3

w.e. a-1.During the same periods the average 
specific balance was (-) 0.32 m w.e. 

ÅTotal mass volume lost between 2007-2013 (-) 
13.47 x 106 m3 w. e. with rate of (-) 2.24 x106 m3

w.e. a-1.During the same periods the average 
specific balance was (-) 0.32 m w.e. 

ÅThe altitude of average ELA of the glacier was 
5072 m and the ELA shifted upward ~60 m 
between 1992 and 2013. Average AAR of the 
glacier was 0.67

ÅThe Response time for glacier advancement is 
~14 year, while the lag time of glacier signal 
transferred from accumulation area to the snout 
by glacier flow is about 330 year

12 years data series of annual balance, AAR and ELA of DokrianiGlacier observed during 1992-
2013.

Year Annual 

balance (ba) 

(106 m3 w.e.)

Annual 

balance (ba)  m 

w.e.

ELA

m  asl

AAR Reference 

1992-93 -1.54 -0.22 5030 0.70 Dobhal et al. 

(2008)1993-94 -1.58 -0.23 5040 0.69

1994-95 -2.17 -0.31 5050 0.68

1995-97 --- --- --- ---

1997-98 -2.41 -0.34 5080 0.67

1998-99 -3.19 -0.46 5100 0.66

1999-2000 -2.65 -0.38 5095 0.67

Cumulative/Average  

1992-2000

-13.54/

-2.25

-1.94/

-0.32

5065 0.67

2007-08 -2.52 -0.36 5095 0.668 Dobhalet al. 

(2021)2008-09 -2.9 -0.41 5100 0.664

2009-10 -1.61 -0.23 5050 0.688

2010-11 -1.67 -0.24 5055 0.683

2011-12 -2.41 -0.33 5080 0.675

2012-13 -2.36 -0.35 5090 0.672

Cumulative/Average  

2007-2013

-13.47/-2.24 -1.92/-0.32 5078 0.675

Cumulative/Average  

1992-2013

-27.01/

-2.25 

-3.86/

-0.32

5072 0.67

1995

2017



Specific mass balance gradient vs elevation (2016 to 2024) of PensilungpaGlacier (Mehta et al., 2021)

VThe average net balance of the glacier to be -5.7 x106 m3

w.e. a-1 with an average specific balance of -0.57 m w.e. a-

1 during the  periods 2016 to 2024. Whereas, the ELA 

ascended by ~36 m. 

VGlacier lost ~38.73 x106 m3 w.e. ice volume between 2016 

and 2024 and lost approximately 4 m average ice 

thickness.

VGlacier lost about 6% of total area between 2016 and 

2024.

VThe Response time for glacier advancement is ~22 year, 

while the lag time of glacier signal transferred from 

accumulation area is about 890 year 



üOld stake over the thick
debris cover (2018)
showing the surface
melting.

üNew stake installed over
the thick and patchy debris
cover (2018).

üRelationship between
debris thickness and ice
melting along the center
line of PensilungpaGlacier
(up to 5000 m a.s.l.)
between2018 and 2019.

Debris thickness and Ice melting

(Mehta et al., 2021; REEC)





Period PG DDG PKG

Retreat

(m)

Retreat

rate(ma-1)

Retreat

(m)

Retreat

rate(ma-1)

Retreat

(m)

Retreat

rate(ma-1)

2015-

2016

8Ñ3 - 13.5Ñ7.2 14Ñ9

2016-

2017

8.5Ñ5 - 21Ñ11.4 20Ñ15

2017-

2018

6.5Ñ2 - 15.5Ñ10 20Ñ18

2018-

2019

4Ñ1 - 12.5Ñ5 25Ñ22

2019-

2021

18Ñ7 9Ñ3.5 33Ñ20 16.5Ñ10 44Ñ33 22Ñ16

2021-

2022

21Ñ14 - 39Ñ21 28Ñ22

2022-

2023

14Ñ3 - 31Ñ21 30Ñ20

Total 80Ñ35 10Ñ4 166Ñ96 21Ñ12 181

Ñ137

26±20

Geometrical changes due to the rapid recession of the glacier during 2015-2023


