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Historical Development

First Canal ....5t0 6 centuriesago

Early 19t century...several inundation
canals

Mid 19t century initiated irrigation system

At independence (1947)

— Regulated suppliesto 11 mha

— Routine Maintenance

— Expansion of Canals

— On-going projects

— New projects

— Division was not based on hydrological boundaries

1958 WAPDA created

Completed major projects
— Kotri Barrage 1956
— Taunsa 1958
— Guddu 1962



Thetreaty awarded right to:
| ndiafor eastern rivers (Sutlg, Beas and Ravi)
ePakistan for western rivers (Chenab, Jhelum, Indus)




Fresh Water Resour ces

e Surfacewater 55%
e Groundwater 40%
e Rainfall 5%
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Indus River System

Extends over about 25% of area
Commands an area of 14.6 mha
80-85% population iscentered here

Major reservoirs.............cc..... 3
B Al as = s s e a 16
Head*Wworks.............iccciiciiireneinns 2
Siphons across major rivers.....2
Inter-river link canals............ 12
Canal systems...................... 44
Water courses................ 107,000
Tubewdls......................600,000

> 200 Canalsin NWFP........ SIMAF



Natural/M an made lakes/wetlands...42




Mosaic of Landsat-7 ETM+
Quick Looks

(2000-2001)
Path 148-151
Row 34-36

Mosaic of northern glaciated region of Pakistan



Glaciers of River Basins Studied



Glacial Lakes



Glaciers & Glacial Lakes

Total basin area 128,731 Km?
Total glaciated area 15,041 Km?
Total number of Glaciers 5,218
Est. icereserves 2,738 Km?
Est. water reserves 1,997 M AF
Glacial L akes 2,420
Major Lakes 1,328

Potentially Dangerous L akes 52



Indus Basin
www.lcimod-gis.net/web/glof/glof.php



Water Reserves of Glaciated area

Estimated Total Ice Reserves, 2,738.51 Km?

Water-lce conversion factor: 1: 0.9

Volume of Water:

1 Km3of ice=0.09 m ham of water
or

- 0.73 MAF of water

Est. icereserves = 1997 M AF of water



Share of Water ResourcesIn Glacial Reserves

Available Water Resour ces

Million Acre Feet (MAF)

% of total glacial
water (1997 MAF)

Total surfacewater available at

rim station in IBS (29 yr. Av.) 148.552 .44
o a) Av. 6T 100273 502
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, Volumell, 2004




Outside Indus River System

e Kharan Closed Desert Basn & Makran
Coastal Basin in Balochistan.

e Thetotal annual inflow islessthan 4 MAF

 About 25% of theinflow isused for flood
Irrigation















Groundwater

e Ground Water Extraction
—1950........ 1 MAF
— 2003-04...42 MAF

e Number of Private tubewedlls
— 1960.....3,000
— 2003-04....>700,000



Groundwater

o Over 40 percent of crop water
requirements

 Permitsto exercise greater control,
demand-based water use and timely
application of water

 Developmental potential of

— 6 MAF
« 1MAF in Punjab
e 4MAF in Sindh
« 1 MAF in Balochistan.



GROUNDWATER CONTRIBUTION

Key Period Groundwater
| nfluences Contribution
(MAF)
Pre-Mangla 1965-66 9.4
Post-M angla 1967-68 12.1
1970-71 18.0
Post-Tarbela 1975-76 26.3
1985-86 40.3
1999-00 48.0
2001-02 48.4
2003-04 52.14

Data Source: WAPDA



Precipitation
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Annual River Flows
(66 yr. Av.)

LOWI 10 | 25 | 50 | 75 | 90 IHighl
Probability (%)

Data Source: WAPDA






Trends in Water Availability
1947.....8.40 mha

150
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100

(MAF)
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Water Availability
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s+ Private Twell Total
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LAND USE



Land Utilization

1947...14.70 mha

Year

Area Sown > once —a— Total —a—Forest
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|mpact of Tarbela Dam on

Cropping Pattern

Crops Cropped Area (mha) % Change
Pre-Tarbela 2004-05*
(1975)
W heat 6.11 8.35 37
Cotton 1.85 3.19 72
Rice 1.71 2.92 47
Sugar cane 0.7 0.97 39
All Fruits 0.24 0.79 229
All Vegetables 0.15 0.24 60
Oilseed 0.51 0.69 35
Pulses 1.32 1.49 13

*Source: Agricultural Statistics of Pakistan, 2004-05




Area (mha)
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Area Irrigated by Different Sources

Year
—a— Total —— Canals T.wells —a— Canal T.wells

Provincial Agriculture Departments & Economic Wing, MINFAL, GoP



Trendsin Waterlogging and Salinity

0-5 Watertable Depth | 0- 10" Watertable Depth
Y ear
June October June October

1985 1802 4767 8294 9579
1989 2392 4920 8196 9152
1998 2458 4943 8569 9120
1999 2935 4431 7967 8358
2000 544 3140 2378 6327
2001 174 2854 4079 5939
2002 1401 2472 3629 5217
2003 898 5246

Source: SCARP Monitoring, WAPDA, Lahore




Irrigated Area Mapping



L egend

Data Source; NOAA (Oct. 14, 1992)



Comparisons of Area Estimates

Statistical
Land useclasses | Estimates(mha) NIGLA Difference
(Oct. 1992)
1991-92 | 1992-93

Total Cropped Area 21.72 22.44* 21.41* 1.03
Irrigated Agriculture 16.85 17.33* 17.95* 0.62
Forest Area 3.47* 3.48 3.40* 0.07

Coniferous 276

Riverine Forest 0.34

Plantation 0.24

Mangroves For est 0.06

GIAM 10 Km 15.97 mha
FAO 14.38 mha




Plant Associations/L anduse



Comparisons of Area Estimates

Provinces

Area Under Irrigated Agriculture (mha)

Statistical Estimates

NOAA
1991-92 1992-93 | (Oct, 1992)
NWFP 00.85 00.85 1.09
Punjab 12.71 13.11 8.95
Sindh 02.63 02.63 4.41
Balochistan 00.66 00.74 2.86
Total 16.85 17.33 17.31







Initiatives
for
Water Sector Development

Ten Year Perspective Plan (Planning
Commission, 2001),

Water Vision 2025 (WAPDA, 2001)

National Water Policy (MoW& P,
Draft, 2002)



PLANNING COMMISSION
VISION 2010

MANAGEMENT MEASURES

L ining canal s/water cour ses
Changes in cropping pattern
Using high efficiency irrigation
techniques




Components of water Sector Strategy Study

1. TheNational Water Sector Profile (NWSP)
2. TheNational Water Sector Strategy (NWSS)
3. TheMedium Term Investment Plan (MTIP)

MTIP isfor whole of the water sector’s sub-sectors:
Water Resour ces Development
Urban Water Supply and Sanitation
Rural Water Supply and Sanitation
Industrial Water Supply and Pollution Control
Irrigation (95%) and Drainage
Hydropower
Environment
Flood Protection.



National Water Policy

Efficient management and conservation

Optimal development of potential water resour ces
Minimize time and cost in completion of WS proj ects
Equitable water distribution

Groundwater recharge at accelerated rates
Groundwater exploitation in high-recharge areas
Effective drainage interventions

| mproved flood control and protective measures
Ensure acceptable and safe quality of water
Salinity control

| nstitutional reforms and improved coordination



Thank you

drroohi_gis@yahoo.com



