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Glacier Mass Balance

Himalayan 
glaciers are 
shrinking more 
rapidly than 
elsewhere

Dyurgerov and Meier, 2005
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?
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How can upstream water (storage) 
meet demand for food production?
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The ecomnomic 
sectors compete 

for water

Water 
Withdrawal 
in Pakistan

Source: FAO

2.4 %

Agriculture will be 
the looser in the 
run for water95 %95 %

2.6 %2.6 %
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Glaciers of Indus River Basin
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Potentially Dangerous Glacial Lakes
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Summary
Total number of Glaciers……… 5,218

Total glaciated area....................     15041 Km2

Est. Ice Reserves..……………… 2,738 Km3

Glacial Lakes…………………...      2,420

Major Lakes……………....……… 1,328

Potentially Dangerous Lakes…...          52
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Potentially Dangerous Glacial Lakes
Basins Cirque End Moraine Valley Total

Swat - 2 - 2
Chitral - 1 - 1
Gilgit 6 2 8
Hunza - 1 - 1
Shigar - - - -

Shyok - 4 2 6

Indus 4 10 1 15
Shingo 2 2 1 5
Astor 5 3 1 9
Jhelum 3 2 - 5
Total 13 31 8 52
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Water Reserves in Glaciers of 
HKH Zone of Pakistan



August 30, 2008 Roohi 12August 21, '08 Roohi 12

Share of Water Resources In Glacial Reserves

Available Water Resources Million Acre Feet 
(MAF)

% of total glacial 
water (1997 MAF)

Total surface water available at 
rim station in IBS (29 yr. Av.) 148.552* 7.44

Contribution of glaciers/ snow 
50-85% Av. 67.5% 100.273 5.02

Dam Live Storage Capacity 
(2004)**

Mangla 4.564 0.23
Terbela 7.133 0.36
Chashma 0.435 0.02
Total Large Dams 12.156 0.61
68 Medium & Small Dams 5.590 0.28

Total Storage Capacity 17.740 0.89
Source: * Rana, et. Al., 2004-05, ** National Water policy, Volume II, 2004

Est. Total Ice Res.:   2738.51 Km3       Ice-Water conversion factor: 1 : 0.9        Total ice reserves = 1997 MAF of water
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7413.005166.00Total

42.6435.53%

590.80190.40Coarse Grain - Wheat

1233.40794.90Cotton - Wheat (mix for K)

1865.501800.50Cotton - Wheat

1001.40137.60Scane - Wheat or Chickpea (K & or R)

883.40528.20Rice-Scane or Scane-Rice - Wheat

1275.901169.40Rice - Wheat

285.40355.50Maize - Wheat (K)

277.20189.50Grnt - Wheat (K)

RabiKharifCropping Pattern
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10 daily inflow at Terbela (MAF)
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Rainfall above Terbela
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Glacial Environment 
and 

Climate Change
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Gr_1

Gr_2

Gr_3

Gr_4
Gr_5

Lake_1Lake_2
Lake_3

Folvi glacier

Location of Selected Glaciers and Lakes

SPOT XS image (1st Sep. 2005)

Jhelum River basin
(Kunhar)

Astor River basin

Lake_4Lake_5
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Trend Analysis of Glacier Ice Reserves
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Temporal Variation in Lake Area
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Period
(1964-2005 &

1993-2005)

Est. Ice 
Reserves 

(cub. Km,%)
2005

Est. Water 
Reserves 

MAF
2005

Maximum 
(0.009 cub. Km/yr) 72.960 (-4) 53.188

Minimum
(0.001 cub. Km/yr) 75.696 (-0.4) 55.182

Est. Ice 
Reserves 

(cub. Km) 2001

Est. Water 
Reserves 

MAF 2001

76 55.404
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Conclusions
• Increased number of more intense associated 

hazards i.e. GLOFs
• Correlation between climate change and glacier 

behavior???
• Long term process need long term monitoring/ 

investigation
• Available information!!!!!!!
• Need intensive investigations and field observation

• The more we know the more ? ? ? ? ? ? ?
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Way Forward
• Political commitment
• Institutional Collaborations… at 

national, regional and international 
level

• Data availability and accessibility
• International Collaborations and 

capacity building…….
• Long Term Commitment
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• More storage
• High Efficiency Irrigation Systems
• On farm water management and 

seepage losses……..
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Thank you


