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Climate ChangeClimate Change



Percentage Change – Annual 
Precipitation



Percentage Change – Monsoon 
Precipitation



Percentage Change – Winter 
Precipitation



Annual Change – Mean Temperature



Summer – Change in Mean 
Temperature



Winter – Change in Mean 
Temperature



HUNZA RIVER OVERALL FLOW FROM (1985-1998) PERIOD

y = 11.063x + 9928.9

0

10000

20000

30000

40000

50000

60000

1985 1987 1988 1989 1990 1991 1994 1997 1998

MONTHLY-MEANS Linear (MONTHLY-MEANS)

SHYOK RIVER OVERALL FLOW FROM (1985-1998) PERIOD

y = 55.574x + 9225.5

0

10000

20000

30000

40000

50000

60000

70000

80000

1985 1987 1988 1993 1994 1995 1996 1997 1998

MONTHLY-MEANS Linear (MONTHLY-MEANS)



SHYOK RIVER OVERALL FLOW FROM (1985-1998) PERIOD

y = 55.574x + 9225.5
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SHIGAR_RIVER OVERALL FLOW FROM (1985-1998) PERIOD

y = 43.743x + 5344.1
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LOW AVG HIGH
[maf] [maf] [maf]

  April 1 to Sep. 30 9.95 11.81 14.13

[maf]

10.95

Actual

PAKISTAN WATER AND POWER DEVELOPMENT AUTHORITY
HYDROLOGY AND RESEARCH DIRECTORATE

Pakistan Snow and Ice Hydrology Project

Forecasted

Forecast Bulletin For River Kabul @ Nowshera 

Ten-Daily Forecast

Season Summary

Comparison of 10 - Daily  Forecast With Observed Flows
(Khraif Season 2004)
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Isotherms Based on Mean Summer Max Temperature (April-June) (1981-85)



Isotherms Based on Mean Summer Max Temperature (April-June)(1986-1990)



Isotherms Based on Mean Summer Max Temperature (April-June)(1991-95)



Isotherms Based on Mean Summer Max Temperature (April-June)(1995-2000)



Isotherms Based on Mean Summer Max Temperature (April-June)(2001-05)









Glaciers / Ice Cover Glaciers / Ice Cover 
MonitoringMonitoring



Glaciers of Upper Indus Basins

Source: WRRI, NARC (2005) Source: WRRI, NARC (2005) ““ Inventory of glaciersInventory of glaciers””

Total    5,218Total    5,218
Area     Area     



2006

Siachen Glacier

1989

•Siachen Glacier has retreated about 1.7 Km in last 17 years
(Landsat 30 km resolution)



Study 
Area

The Glaciers 
Distribution in 
Astor River Basin
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Temporal behavior of Glaciers and Glacial lakes during 1964-2005



Trend of Annual Discharge of Astor River



PART-II
MANAGEMENT OF WATER 

RESOURCES
&

WATER REQUIREMENT
OF PAKISTAN



TOTAL WATER RESOURCES TOTAL WATER RESOURCES 
AVAILABLEAVAILABLE

237237Total availabilityTotal availability

5050Groundwater availabilityGroundwater availability

187187TotalTotal

1717Hill torrentsHill torrents

2626RainfallRainfall

144144Mean river inflowsMean river inflows

Water (MAF)Water (MAF)Surface Water availabilitySurface Water availability
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Agricultural Water Demands (MAF)



SYSTEM LOSSESSYSTEM LOSSES

•• 3939 MAF flows into seaMAF flows into sea
•• 105105 MAF for irrigationMAF for irrigation
•• 2121 MAF Evaporation/SeepageMAF Evaporation/Seepage
•• 8484 MAF reaches the head of MAF reaches the head of 

water coursewater course
•• 4646 MAF reaches  fieldsMAF reaches  fields
•• 3434 MAF available to plantsMAF available to plants



INCREASE IN POPULATIONINCREASE IN POPULATION



POORLY MANAGED 
IRRIGATION SYSTEM



DEPLETING GROUND WATER DEPLETING GROUND WATER 
RESOURCES RESOURCES 





AUGMENTATION MEASURESAUGMENTATION MEASURES

RAISING OF MANGLA DAMRAISING OF MANGLA DAM
HARNESSING HILL STREAMS HARNESSING HILL STREAMS 
EXPLOITING REMAINING EXPLOITING REMAINING 
GROUNDWATER POTENTIALSGROUNDWATER POTENTIALS

PLANNING COMMISSION
VISION 2010



PLANNING COMMISSION
VISION 2010

Management MeasuresManagement Measures

Lining canals/watercoursesLining canals/watercourses
Changes in cropping pattern Changes in cropping pattern 
Using high efficiency irrigation Using high efficiency irrigation 
technitechniquesques




