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INTRODUCTION

• Earth is essentially a glacial planet.

• 10% of earth’s surface (16.2 million km2) is currently 
covered by glaciers.

• Himalayan glaciers act as a huge freshwater reservoir.

• Glaciers are complex dynamic system sensitive to their 
environment and provide knowledge of past, present and 
future climatic conditions of globe.

• Total water resource of our planet is 1386x106km3.

• Out of this 33.13x106km3 is contained in the form of ice.
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Glaciated Regime: GLOBAL
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HIMALAYAN GLACIATED REGIME
• There are about 15000 

glaciers in Himalaya.
• >5000 glaciers enclosed in the 

Indian part of Himalaya, 
• Covering 8500 km2 area.
• They contribute 50 to 70% 

annual discharge.
• Indus, Ganges & Brahmaputra, 

all originates from permanent 
ice fields.

• Altitudinal distribution of 
Himalaya

• In Uttaranchal, there are 872 glaciers 
in four sub basins of Ganga.
-Yamuna:50; Bhagirathi: 238
-Alaknanda: 326; Kaliganga: 264

• Out of these <20 glaciers studied.
• 9% of land (3550 km2 ) is covered by 

glaciers
• The average size of glacier is 3.87 

km2.
Inventory details of glaciers of 

Uttaranchal
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Climatic Changes, glacier mass balance & consequent  run-off

• Climatic trends are clearly reflected in mass and temperature changes in 
glaciers.

• Glacier mass balance changes are direct & undelayed signals applied for 
monitoring of climate.

• The glacier indicate that they are generally in a state of recession since 
1850.

• On an average, cumulative ice loss of 3.5/m2 of glacier area has been 
observed over a decade (1975-85).Most of the glacier shown a negative 
mass balance.

• In negative balance year the consequent runoff in the stream is more.

• The data of Himalayan glaciers corroborate that total glacier thinning over 
the past century has reached tens of meters.

• The glacier recession adversely affect the water supply, ground water, 
erosion, land mass movement and environmental balance of the region.

 

Fig. 1 Location map of Satopanth and Bhagirath 
Kharak glaciers, Alaknanda valley Garhwal Himalaya 

Fig. 2 Location map of Gangotri glacier, Bhagirathi 
valley Garhwal Himalaya 
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Satellite imagery of Gangotri glacier Area

Gangotri Glacier

Chaturangi glacierGaumukh

Chukhamba
peaks

Gangotri

Panoramic view of Satopanth(SP)/Bhagirath Kharak (B K) glaciers 

BK
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CLIMATE CHANGE

GLACIER

Volume Length Area

Advance & Retreat

Impact on EnvironmentImpact on Environments

• Water Resources

• Floods and Siltation

• Production of Debris

• Micro climate & Vegetation

Flow chart of climate change and its impact on Glac iers

Glacier fluctuation and climate

Glacier fluctuation

Human activity Sea Level rise Climate changes

• Avalanches

• Run-off for hydropower

• Silt load

• Debris production

•Thermal expansion

• Enhanced melting  of
Snow & Ice

• Increase of temp

• Green house warming

• Environmental 
imbalance

• Upward migration 
of ELA
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0.2210.1060.0700.0450.4860.618Relief ratio 

236017001560288025262265Relief  in m
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(ELA) in m
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Composite ASTER image showing retreat of the Gangotri Glacier terminus since 1780 
(Land Processes Distributed Active Archive Center US).
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Total Station survey map of the snouts of 
Satopanth & Bhagirath Kharak glaciers(2006) Total Station survey map of the snouts of 

Satopanth & Bhagirath Kharak glaciers (2006) 
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Crevesses on the Snout of Gangotri glacier
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A closer view of Supra glacial lake in Gangotri glacier

Proglacial lake on the left side of Gangotri glacier
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Panoramic view of Tapovan & Akashganga about 6 km 
upstream from the snout of Gangotri glacier
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Panoramic view of Satopanth glacier

Zone of accumulation

Zone of ablation
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Close up view of Satopanth Tal
(about 25 km upstream from Badrinath)

September 2005 September 2006

Snout of Satopanth glacier
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September 2005 September 2006

Snout of Bhagirath Kharak glacier

Closer view of ablation zone near the snout of 
Satopanth Glacier

Morainic ridges

Proglacial lake

Stratified deposits of sand/silt with ice
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Vasudhara Waterfall 
about 5km upstream 
from Mana on the 
left side of 
Alaknanda valley
Height of the fall is 
159 m

Thank You


