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ABSTRACT 
 
This is a proven fact that water plays pivotal role in economic development of a country like Pakistan. There 
is no substitute for water, water is finite, has economic value and least immune to misuse, underuse, pollution 
and poor management. Pakistan can be classified as one of the most arid countries of the world with average 
rainfall of 240 mm a year. Its population and economy heavily depend on the annual influx into the Indus 
System (including the Indus, Jhelum, Chenab, Kabul and some un-captured flows by India of Ravi, Sutlej and 
Beas rivers) of about 190 BCM of water mostly derived from snow-melt in the Himalayas. In addition, 
Pakistan has 16 mha of aquifer with a total potential of 68 BCM of groundwater, mostly getting recharged 
through canals network and partially through some limited structural arrangements. The 81% of the surface 
water is available in the wet season (Kharif) which runs from April to September. Seventy seven percent 
(77%) of Pakistan’s population is located in the Indus basin – 40 million People in Pakistan depend on 
irrigation water for their domestic use especially in areas where groundwater is brackish. In general Pakistan 
is a water scarce country, has high precipitation variation, high water stress indicators, high ecosystem 
deterioration, extremely low water use efficiency, poor access to clean drinking water and sanitation, poor 
conflict-management capacity and deferred maintenance of water infrastructure. Trans-boundary aquifer 
mining and trans-boundary surface water pollution are factors which adversely affect water resources of 
Pakistan, both surface and ground water. 
 
Pakistan is extracting 50 MAF of groundwater against total resource of 59 MAF. The remaining 9 MAF has 
already reached its economic limits. The over-mining of aquifer has resulted in secondary salinization along 
with presence of fluorides and arsenic. This is degrading the quality of agricultural land and resulting in 
multiple diseases. 
 
The major issue of Transboundary groundwater sharing and contamination is faced by Pakistan because of 
the fact that the very liberal policy of groundwater extraction with very subsidized electricity tariff for 
farmers of the Eastern Punjab in India and release of industrial effluents in the Ravi River which enters in to 
Western Punjab in Pakistan not only cause fast declining groundwater table but also contaminating the 
groundwater reserves of Pakistan. 
 
This paper will thoroughly review the Transboundary groundwater occurrence, uses in both neighbouring 
countries India and Pakistan, groundwater reserves health in Pakistan, factors contaminating and declining 
groundwater resources, possible suggestions to improve the situation without compromising relations with the 
neighbouring country. The paper would also suggest some measures to be adopted to improve groundwater 
management on sustainable basis. 
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1. INTRODUCTION 
 

The Indian Sub-Continent carries a long history of irrigated agriculture practiced by locals living 
along the water bodies including rivers, lakes, ponds, etc. and tapping seasonal inundations. This 
traditional irrigation practices changed into perennial irrigation in the 1880’s through the advent of 
hydraulic structures and vertical pumps.  

 
Pakistan can be classified as one of the most arid countries of the world with average rainfall of 

240 mm a year. Its population and economy heavily depend on the annual influx into the Indus System 
(including the Indus, Jhelum, Chenab, Kabul and some un-captured flows by India of Ravi, Sutlej and 
Beas rivers) of about 190 BCM of water mostly derived from snow melt in the Himalayas. In addition, 
Pakistan has 16 Mha of aquifer with a total potential of 68 BCM of groundwater, mostly getting 
recharged through canals network and partially through some limited structural arrangements. Season 
wise 81% of the surface water is available in the wet season (Kharif) which runs from April to 
September. Seventy seven percent (77%) of Pakistan’s population is located in the Indus basin – 40 
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million People in Pakistan depend on irrigation water for their domestic use especially in areas where 
groundwater is brackish. In general Pakistan is a water scarce country, has high precipitation variation, 
high water stress indicators, high ecosystem deterioration, extremely low water use efficiency, poor 
access to clean drinking water and sanitation, poor conflict-management capacity and deferred 
maintenance of water infrastructure. Trans-boundary aquifer mining and trans-boundary surface water 
pollution are factors which adversely affect water resources of Pakistan. Pakistan therefore, falls in the 
category of high vulnerability to climate change. 

 
During the British Rule in India, the joint Punjab (East Punjab in India and West Punjab in 

Pakistan) was considered food basket not only for the subcontinent but also for the Asia continent 
because of its fertile lands, groundwater resources and hardworking farmers. This land was called 
Golden Sparrow.  
 
 
2. RISE OF PROBLEM 
 

Groundwater resources of Punjab were being recharged with annual water flows of five major 
rivers namely Jhelum, Chenab, Ravi, Sutlej and Beas. However partition of the sub continent in 
August 1947 cut across the Indus irrigation network whereby control structures on eastern rivers fell 
within the territory of India and rivers/canals remained within Pakistan. Soon after the partition, India 
conveyed its intention of diverting the waters of eastern rivers. This would have meant strangulating 
the agro-based economy of a newly created Pakistan whose 75% of GDP was solely dependent on 
agriculture as other sectors of the economy were non-existent. This not only was impacting the flow of 
surface water to Punjab but also to extremely decline the recharge of groundwater resources which 
were major source of irrigation during Kharif (Winter) season when surface flows become very thin. 

 
With stoppage of water from the three eastern rivers by India, Pakistan’s 3 million hectare of fertile 

land of West Punjab, the food basket of Pakistan would have gone barren. This created a serious water 
dispute between India and Pakistan. However, over a period of 8 years of exhaustive negotiations 
under the auspices of the World Bank from 1952 to 1960 the famous Indus Waters Treaty between 
India and Pakistan was signed in September 1960. The World Bank was also a signatory to this 
transboundary water allocation. Under the Treaty, India was given exclusive rights to the uses of water 
of three (3) eastern rivers with limited uses of waters of western rivers and Pakistan got exclusive 
rights on the waters of three (3) western rivers. Pakistan was given a grace period of 10 years to 
complete its Indus Basin Replacement Works. This Treaty though extensively lauded internationally 
as an example of resolving transboundary water issues between two sovereign states, created some 
serious hydrological shocks and challenges for Pakistan. The first challenge as stated earlier arose 
because the lines of partition of the Indo-Pak subcontinent separated the irrigated heart land of Punjab 
from the life-giving waters of the three eastern rivers. The second challenge was that there was a 
serious mismatch between the location of Pakistan’s water (in the western rivers) and the major 
irrigated areas in the east. To overcome major water challenges, Pakistan had to undertake major 
engineering works within a fixed time period of 10 years. The initial works included construction of 
mega rock and earth fill dam on one of the western rivers i.e. Jhelum River at Mangla, construction of 
inter-river link canals to transfer the waters of western rivers to eastern rivers with a number of Head-
works and Barrages and later the world largest volume rock and earth fill dam i.e. Tarbela Dam was 
also built on River Indus, the largest river of the Indus Basin Rivers System. 

 
 With additional storage water available at Tarbela, additional canals and control structures were 

constructed in all the four Provinces of Pakistan. With the construction of Tarbela, Mangla and 
Chashma Multi-purposes storage dams, storing close to 20 billion cubic meters of water and water 
distribution network consisting of 19 barrages, 60,000 km of main canals and 1.60 million km of 
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secondary and distributary canals, the Indus Irrigation System became the largest contiguous irrigation 
system in the world. The interlink canals provided a source of recharge to the groundwater of Punjab 
which was earlier recharged by the three eastern rivers. If this situation was maintained, there was no 
harm to the groundwater aquifer of West Punjab in Pakistan. 
 
 
3. DISCUSSIONS 

 
Unfortunately, India adopted very liberal policy towards extraction of groundwater from the 

adjacent aquifers of East Punjab in India. This is causing over-mining of sweet water and causing 
degradation of the groundwater aquifer. On the other hand, India is also releasing its industrial waste 
of Hadiara Drain into the River Ravi which not only pollutes the un-captured rainwater which it 
carries to Pakistan after entering into its boundaries. This mixing of untreated industrial waste into the 
un-captured freshwater of River Ravi causing havoc to the fertile lands of West Punjab in Pakistan. 
This attitude on part of India is extremely dangerous not only for the meagre flows of Ravi River but 
also putting the whole groundwater aquifer on stake. This is also a serious violation of all international 
norms and ethics. 
 

On the other hands, a part from the above-mentioned serious transboundary issues, though 
groundwater is an important resource, there is no firm policy in place for regulation of groundwater in 
Pakistan as well. It is causing groundwater level to fall rapidly in many fresh groundwater areas of 
West Punjab. Mining of groundwater is leading to intrusions of saline water into fresh groundwater 
and increasing deterioration of groundwater quality in many areas. In addition, pumping cost of 
groundwater increases as the water table goes down. This implies that more expensive and poor 
quality groundwater will now be drawn for agriculture, domestic and industrial use. The sweet water 
volume is 43 MAF and saline water volume is 3 MAF. This also results in lateral or vertical 
movement of saline interface which limits its use primarily due to unsystematic and unplanned 
exploitation. Site specific and in-depth analysis of data is required for further or on-going exploitation 
of groundwater resources and its use has to be based on a very scientific formula for sustainability of 
this valuable resource. 
 
 
4. CONCLUSIONS 

 
It is quite evident from the above discussions that: 
 
1) There should be a firm policy on groundwater regulation should be in place in both India and 

Pakistan to give space of living to each other. 
2) Release of untreated industrial waste in water bodies which are being shared with other 

neighbours should be avoided to keep the water bodies alive. 
3) Deterioration and degradation of groundwater aquifer will not only cause damage to West 

Punjab but in the long run it will also impact on the groundwater quality of East Punjab, 
therefore in the wider interests it is necessary to save the aquifer from deterioration and 
degradation. 

4) Liberal groundwater mining policy would not pay in the long run and ultimately it will impose 
problems for East Punjab in India. Therefore, a strict and determined policy to regulate 
groundwater resources commensurate to the need of agriculture would have to be implemented. 

5) Fair play is necessary to guarantee regional cooperation on transboundary waters and aquifers 
in South Asia. Both India and Pakistan have to discuss their issues on the table to reach 
amicable solutions for wider interests of both nuclear powers. 

6) Finally Pakistan should regulate its groundwater resources wisely and there should be some 
regulatory mechanism so that it could be possible to make optimum use of the groundwater 
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resources together with the surface water to increase productivity to higher levels imparting 
wellbeing to its poor farmers who mostly are living below poverty line. 

7) Both India and Pakistan should maintain inventories of tube wells installed in their respective 
area to extract groundwater a there should some checks on extraction. The free electricity tariff 
allowed in India should be withdrawn. 

 
 
Acknowledgements 
This small paper on such a crucial subject could not be completed without direct and indirect support of Sardar Muhammad 
Tariq, Regional Chair, Global Water Partnership – South Asia (GWP-SAS). 
 
I am also indebted to Mr. Naseer Ahmad Gillani, Chief Water, Planning Commission, Government of Pakistan who provided 
me guidance off and on. 
 
 
REFERENCES 
 

Tariq, S. M., (2009): Indus Basin - Role of Dams in Agro-based Economy of Pakistan. International 
Commission on Large Dams – 23rd Congress on LargeDams, Brazil, June 2009 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /FRA <>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



