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ABSTRACT 
 

This paper analyse the existing water resources, challenges of declining water 

availability and way forward for sustainable water availability in Pakistan. This 

study was conducted at Social Sciences Division, Pakistan Agricultural 

Research Council, Islamabad, Pakistan during 2013. Initially water availability 

and requirement from all sources were compiled for the year 2013. Then the 

water budgets were prepared for surface, ground, rainfall and overall water. 

Water supply and sector wise demand gaps were estimated. The challenges 

and constraints of this water resource gap were analysed. Finally various water 

management strategies for filling the gaps were evaluated. Pakistan is well 

endowed with water resources (225 MAF) but on per capita availability basis, 

the water supply (1000 m
3
) picture is alarming. The demand for water has 

increased tremendously (3% per annum) over time due to expansion of 

agricultural cultivation on marginal lands, increase in agricultural 

intensification, fast growing population (2% per annum) and industrial growth 

in the country. Because of over exploitation and misuse of water resources, the 

country is experiencing  water  shortage (32 MAF) and this gap will increase to 

82.2 MAF by 2025 transforming Pakistan from being water stressed to a water 

scarce country. The major structural challenges include highly variable 

seasonal river flows, insufficient capacity of link canals, and lengthy water 

courses from reservoirs to farmers’ fields causing huge conveyance losses. 

There is need to regulate and alter water use behavior which could curtail 

water shortages. Urgent efforts are also required to initiate institutional 

reforms in the water sector. 
 

KEYWORDS: Water resources; Indus Basin Irrigation System; water 

budgeting; canal water; surface irrigation; evapotranspiration; 

water losses; Pakistan. 
   

INTRODUCTION 
 

Water experts expect that Pakistan will shift from water stressed nation to 
water scarce country by 2030 which implies that Pakistan is heading towards 
serious water crises (14). Due to  inefficient and misuse of water, Pakistan is 
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facing an increase in water scarcity in terms of per capita population and not 
in terms of volume of water, growing water pollution and overall 
environmental hazards. Declining water availability is mainly attributed to 
regulatory and institutional deficiencies, supply driven policy and strategy 
approach and lack of participation of private, public and civil society in 
addressing and managing water availability and requirement problems         
in the country. 
 

Water is absolutely necessary for life. Population growth, fast urbanization 
and shifts in consumption as well as production patterns are major factors 
which are responsible for placing un-precedented stress on water resources 
in Pakistan (14). Water is mainly used for agricultural sector, domestic use, 
industrial use and environmental protection where the water scarcity and 
groundwater quality threaten the livelihood of Pakistani people.  
 

This requires the assessment of water availability, variability, water 
distributional procedures and water requirements for understanding the 
reasons of declining water availability in the country. Supply rather than 
demand driven Indus Basin Irrigation System in Pakistan creates inequitable 
water distribution and inefficient water use where regulatory and institutional 
inefficiencies create water dispute among the provinces and farmers as well 
as litigations among farmers. Therefore, it becomes imperative to address 
both structural and managerial obstructions of inequalities in distribution and 
inefficient use of water for suggesting way forward in Pakistan. 
 

MATHODOLOGY 
 

This study was conducted at Social Sciences Division, Pakistan Agricultural 
Research Council, Islamabad, Pakistan during the year 2013. End to end 
analysis was carried out to assess water availability and requirements from 
all sources in the first stage. Secondly, water budgets for surface water, 
ground and rainfall water were prepared and water balances were estimated. 
Thirdly, basis of area of Indus Basin, evapo-transpiration and water use 
efficiency in Pakistan, water requirements/demand for water for the year 
2012-13 were estimated. Fourthly, water supply and demand gaps were 
computed. Fifthly, the challenges for effective water management in Pakistan 
were also reviewed. Finally, strategies for filling the gaps were also reviewed 
and recommendations to address those challenges were proposed.   

 

Water availability  
 

Pakistan is amongst the most arid countries in the world and has the world’s 
largest canal irrigation system called Indus Basin Irrigation System (IBIS). 
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The Indus River and its tributaries, cover an area of about 900,930 square 
km out of which 528,156 square km are in Pakistan (19). Glacier melts, snow 
melt, rainfall and runoff supply river flows (14). IBIS comprises three large 
reservoirs (Tarbela, Mangla and Chashma), 16 Barrages and 2 headworks, 
14 inter-river links and 45 main canals commands extending for about 60,800 
km to serve over 140,000 farmers operated watercourses (9). IBIS 
commands 16.68 million hectares, out of 20 million hectares of agriculture 
land through its large scale canal irrigation systems, 65 percent of average 
river inflows are diverted for agriculture and other economic uses (10, 15). 
Upper Indus Basin has more than 5,000 glaciers which cover a total glaciated 
area of about 15,000 square km and these glaciers correspond to about 
2,700 cubic km of stored volume of ice equivalent to about 14 years of 
average IBIS inflows.  
 

Water availability from IBIS 
 

The rivers of the basin are subjected to extreme variations of flows, the 
normal summer discharge being 20 times the winter minimum with mean 
annual flow of Indus River in Pakistan since 1937-06 is 155 million acre feet 
(19). The IBIS is receiving an average annual river flow of 143.18 MAF from 
the western rivers – the Indus including Kabul, Jhelum and Chenab – since 
the Tarbela Dam was constructed in 1968 as measured at the rim station (2). 
There is variability in daily, seasonally and annually river flows of IBIS. The 
eastern rivers – Ravi, Sutluj and Beas, and tributary contribute 8.40 MAF of 
water in an average year (Table 1) (1, 3). The inflow from the Makran and 
Kharan basins is 3.8 MAF. Thus the total mean annual flow from all western, 
eastern rivers and Kharan and Makran basis is about 155.38 MAF. Thus 
estimated surface water availability is approximately 194-209 MAF of which 
142 MAF is extracted in Pakistan (14).    
 

Table 1. Water availability from IBIS during the year 2012-13. 

 

Sr. No. Indus Basin Irrigation System Availability 

(MAF) 

1. Average annual flow of western rivers – Indus including Kabul, Jhelum and 
Chenab     

143.18 
 

2. Average annual flow of Eastern rivers- Ravi, Sutlaj, and Beas & Tributary  8.40 

3. Makran and Kharan Basin flow 3.8 

4. Total 155.38  

5. Reduction in the contribution from the eastern river and western rivers 10 

6. Water available from IBIS  145.38 

Source: Hussain (16), Nadeem (19) and Daanish et al.(14). 

 

The data on daily and monthly flows of western and eastern rivers of IBIS 
showed variability which affect diversion of water to canal network for 
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irrigation where water balance is computed taking the mean value of flows 
and canal diversion (3, 5 and 16). The information regarding water budgeting 
on river flows and canal diversion of water is presented in Table 2.  
 
The mean annual flows from all basins to Indus basin are 155.38 MAF and 
the river system losses are 10 MAF in an average year. About 105.30 MAF is 
diverted to canal network for irrigation per annum in an average year which 
leaves 30 MAF water which flows to the sea (1, 2, 5, 16). According to WSTF 
(13), the average canal water deliveries in Pakistan are 103 MAF. According 
to another report (10), the water diverted for irrigation purpose is 105 MAF, 
which seems to be reasonable amount and will use for water balancing and 
estimating the water gap for the year 2012-13. Water losses from 
Government of Pakistan Report canal system is 26.73 MAF. Thus 78.57 MAF 
is available at the water courses head (Table-2). 23.49 MAF water is lost 
during the water courses and 55.08 MAF is available at the farm gate which 
implies that out of 105.30 MAF mainly 57.69 MAF water was lost in the 
conveyance of canal, water courses and field channels. 
 

Table 2. Water budget of the IBIS for the year 2012-13. 

                      

Water budget MAF 

Average annual flow of western rivers-Indus including Kabul, Jhelum and Chenab     143.18 

Eastern river’s and tributary inflows 8.40 

Makran basin and Kharan basin  3.8 

All basins inflow 155.38 

Reduction in contribution from the eastern river and western rivers 10 

A.  Remaining water available  145.38 

B.  System losses (seepage, evaporation and spill during flow) 10 

C.  Water flows to sea 30 

D.  Water diverted to canal network for irrigation (A-B-C) 105.30 

E.  Canal losses  26.73 

F.  Canal supplies at water courses head (D-E) 78.57 

G.  Water courses losses  23.49 

H.  Canal supply at farm gate (F-G) 55.08 

I.    Field channel losses  10.53  

J.   Irrigation water at field level  (H+I) 44.55 

K.  Field application losses 12.15   

L.  Irrigation water for crop consumptive use (J-K) 32.40 

Source: Ahmed et al. (1), Anon. (2, 6) and Hussain (16) and authors calculations, 

 

Water availability from rainfall  
 

The annual rainfall in the Indus plain (on 21 million hectares and Peshawar 
valley) averages about 26 MAF, out of which only 6 MAF is used in the 
irrigated areas (8). Rainfall comes from sources namely the monsoons and 
the western disturbances (1). An average seasonal rainfall of 212 mm and 53 
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mm (36 MAF) in Kharif and Rabi seasons entered in the Indus plains, 
respectively during year 2006-07. There is variation in the rainfall from the 
north and northeast to the south of Pakistan. Hussain, (16) has stated that 
the contribution of rainfall is 29.98 MAF out of which 17.01 MAF is lost 
through runoff (Table-3). This data will be used for water balancing and 
estimation of water gap for the year 2013.  
 

Ground water availability 
 
Although, the overall ground water potential (non-confined and confined 
aquifers) in Pakistan is not exactly known, the estimated availability is 
approximately 55 MAF (3). About 40 MAF of pumped ground water out of 
which 92 percent is used for agriculture, the remaining goes to   industries 
(3%) and domestic & infrastructure (5%) (9). This quantity of groundwater 
(50.16 MAF) is used for water budgeting (Table 3). 
 

Table 3. Average groundwater availability at farm gate, 2013. 

 

S. No. Year Groundwater  quantity (MAF) 

1. 1999-2000 49.51 

2. 2000-01 50.55 

3. 2001-02 50.30 

4. 2002-03 50.02 

5. 2003-04 50.02 

6. 2004-05 50.02 

7. 2005-06 50.32 

8. 2006-07 50.32 

9. 2007-08 50.32 

10. 2008-09 50.21 

11. 2009-10 50.21 

12. 2010-11 49.58 

Average 1999-2000 to 2011-12 50.16 

Source: Anon. (10, 11) 

 
Public and private tubewell pumped around 50.16 MAF during year 2011-12 

(10, 11). This made 102.55 MAF water available at the field level. Estimated 

ground water loss is about 10 percent mainly due to shorter length of 

channels (1, 16). Therefore, about 16.13 MAF is lost in the field channels for 

both surface and groundwater (Table 4). Water supply of 90 MAF is available 

for irrigation. The estimated water from rainfall is 29.98 MAF with run-off 

losses of 17.01 MAF and remaining 12.97 MAF rainfall water is available for 

irrigation. Therefore, total surface, groundwater and rainfall water available 

for consumptive uses is 87.13 MAF, which fulfills the demand for water for 

16.8 mha (16). 
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Table 4. Water budget for groundwater and rainfall for the year 2012-13. 

 

S. No. Water budget Quantity 

(MAF) 

1. Extraction of groundwater  

1.1 Public, private and SCARP tubewells (2.57+39.98+8.5 MAF) 50.60 

1.4 Groundwater filed channel losses (10%)  5.02 

1.5 Total ground irrigation water at field level 45.14 

1.6 Field application losses 11.29 

1.7 Crop consumptive use 33.85 

2. Contribution of rainfall  

2.1 Contribution of rainfall 29.98 

2.1 Rainfall water runoff 17.01 

2.2 Rainfall water available at field level 12.97 

2.3 Field application losses 4.05 

2.4 Crop consumptive uses of rainfall water (2.2-2.3) 8.92 

Source: Anon (3, 4), Hussain (16) & authors calculations. 

 

Total water availability/supply 

 
The estimated gross surface water supply is 191 MAF during the year 2012-
13 and surface water available at farm gate is 55.08 MAF and ground water 
is 50.16 MAF (11). The contribution of rainfall is 29.98 and 1.6 MAF, 
respectively which adds to 140 MAF during the year 2013. The water 
available at field level is 104 MAF (Table 5). 
 
Table 5. Total water availability (MAF) from all sources, (MAF) 2013. 

 

S. 

No. 

Sources Surface 

water  

available 

Water 

available at 

farm gate 

Water 

available at 

field level 

1 IBIS water diverted to canals 105.30 55.08 44.55 

2. Out of IBIS water diverted to canal 
(Makran & Kharan basin) 

3.8 2.85 1 

3. Water from rainfall  29.98 29.98 12.97 

4. Groundwater 50.16 50.16 45 

5. Recyclable water from sewage flow from cities 1.6 1.44 1.36 

6. Total water availability 190.54 139.51 104.33 

Source: Ahmed et al. (1), Anon. (3, 11) and Hussain, (16). 

 
Water balance 

 
The estimation of water balance is based on the data from Government of 
Pakistan and other sources (3, 6, 14, 16). The estimation of surface water 
balance is presented in Table 5 and 6. The estimated total annual water 
amounting to 143.18 MAF comes from Indus and its tributaries (4) annually. 
There are system losses which accounts to 9.72 MAF and water flows to sea 
accounts to 26.73 MAF which leaves 105.30 MAF which is diverted to canal 
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network for irrigation (Table 6). The highest water losses occur in surface 
supplies. Water losses were of two types, conveyance losses (60.75 MAF 
and loss to the sea (26.73 MAF) after accounting for seawater intrusion. The 
conveyance losses included canal to watercourse head (26.73 MAF), losses 
from watercourse head to outlet (23.49 MAF) and losses from field channel 
(10.53 MAF). The crop consumptive use is 32.40 MAF, outflow to sea water 
intrusion is 9.90 MAF and the total losses were 92.37 MAF (Table-6).   
 
Table 6. Water balance for IBIS, water Inflows, uses and losses  (+) during the year 2013. 

 

1. Water inflows (+) Quantity (MAF) 

1.1 Western river’s contribution 143.18 

1.2 Eastern river’s contribution 8.40 

1.3 Makran basin and Kharan basin 3.8 

1.4 All basins  155.38 

1.5 Reduction in the contribution from the eastern and western rivers 10.0  

1.6 Storage changes (+) 0/0 

1.7 Total water inflow (1.4-1.5) 145.38  

2. Water losses and uses (+)  

2.1 Canal supplies at water course head (2.2+2.5+2.6) 78.57 

2.2 Irrigation water at field level (2.3+2.7) 44.55 

2.3 Irrigation water for crop consumptive use 32.40 

2.4 Canal conveyance losses 26.73 

2.5 Water courses conveyance losses 23.49 

2.6 Field channel conveyance losses 10.53 

2.7 Field application losses 12.15 

2.8 Canal withdrawal consumptive use + losses  105.30 

3. Industrial and municipal uses  7.03 

4. Required sea outflow (to check sea intrusion) 9.90 

5. Total water uses (2.3+3+4) 49.33 

6. Conveyance, evaporation and other losses  67.26 

7. Excess outflow toward sea 28.81 

8. Total water losses 92.37 

Balance Surface water available = water uses + water losses 145.4 = 49.33+96.07 

Source: GoP, (2002b), GoP, (2004), Hussain (2007), Ahmed et. al. (2008) & GOP (2013) 

 
The total water available from surface, groundwater and rain is 226 MAF. 
Total agriculture consumptive uses are 87.13 MAF and total water losses are 
133.43 MAF (Table-8). Total consumptive uses are fulfilling the water 
requirement of 16.8 million hectares area of 1815 in the country. The 
contribution of groundwater is 50.16 MAF during 2011-12 (GoP, 2013). The 
water is also lost in the water courses which are assumed to be 10 percent 
due to short length of water courses (16). Therefore, 11.29 MAF water is lost 
in the water courses and 28.89 MAF groundwater is available for crop 
consumptive use. The effective rainfall in the Indus basin contributes 29.98 
MAF (16). There is runoff rain water which accounts to 17.01 MAF and crop 
consumptive use is 12.96 MAF (Table 7).  
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Table 7.   Ground and rain water balance, 2012-13. 

 

Groundwater balance (MAF) Rain water (MAF) 

Groundwater extraction 50.16 Contribution of rain 29.97 

Water course losses 5.02 Runoff  17.01 

Water at field outlet 45.14 Water at field outlet 12.96 

Field application losses 11.29 Field application losses 4.05 

Crop consumptive use 33.85 Crop consumptive use 8.92 

Groundwater losses 16.31 Rain water losses 21.06 

Ground water balance Extraction=Uses+losses 
50.16=33.85+16.31 

Rain water balance  Rainfall=Uses+losses 
29.98=8.92+21.06 

 
Table 8. Overall balance of surface, ground and rain waters, 2013. 

 

Water sources Total inflows/extractions 

(MAF) 

Total water uses 

(MAF) 

Total water losses 

(MAF) 

Surface water 145.38 49.33 96.07 

Ground water 50.16 33.85 16.31 

Rain 29.98 8.91 21.05 

Total 225.52 92.09 133.43 

Balance Inflows=water uses + water losses 225.52 =92.09+133.43 
Water requirements/demand for water 

 
The demand for water/water requirements/water needs included both 
agricultural water requirements/needs and non-agricultural water 
requirements needs such as domestic use, industrial use and environmental 
protection use. 
 

Water requirements/water demand for agriculture sector 
 
About 50 percent of Pakistan’s population is dependent on irrigated 
agriculture for their livelihoods, and one-third lacks access to safe drinking 
water. The economy of Pakistan mainly depends on irrigated agriculture, 
which accounts directly for a quarter of the country’s GDP and directly or 
indirectly provides 60 percent of the population with their livelihoods (10, 11). 
Ninety-seven percent of annual available surface water goes toward irrigation 
to support agriculture (14). Due to transforming from rural economy to urban 
and industrial economy, the competition of water use among agriculture and 
industrial sector will increase. 
 
The demand for water in agriculture is estimated 16.8 million ha. Crop 
Evapotranspiration (Et) is 625mm or 168 BM

2
 and irrigation efficiency is 40 

percent.
 
The net crop water requirement can be calculated as Et times Indus 

river basin area i.e. (0.625Mx168 BM
2
=105 BCM) or 85.19 MAF and divided 

by irrigation efficiency. The net water demand for agriculture sector is 85.19 
MAF. The gross water demand for agriculture is calculated by net demand for 
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agriculture divided by irrigation efficiency (net crop requirement/irrigation 
efficiency i.e. 85.19/0.40= 212.97 MAF. The gross water demand for 
agriculture is 212.97 MAF for the year 2013. 
 

Non-agricultural water requirements  
 
Demand for non-agriculture requirement is a very small proportion of overall 
demand for water in the country (Table 9). Urban and industrial water 
shortage is directly related to load shedding and resulting in lower water 
pumping. 
 
Table 9. Non-agricultural water needs (MAF). 
 

Water uses 
Years 

Addl. requirements 
2000** 2013* 2025** 

Water supply and sanitation  4.5 7.4 10.5 3.10 

Industrial Use 2.2 1.47 3.5 2.03 

Environmental protection 1.3 1.4 1.7 0.3 

Total 8.0 10.27 15.7 5.4 

Source: Anon. (3) and Daanish et al. (14) 

 

Total agricultural and non-agricultural water requirements  
 
Total demand for water included both agricultural and non-agricultural water 
needs where non-agricultural water needs included water requirement for 
domestic, industrial and environmental protection use. The estimated 
demand for water 223.27 MAF during the year 2013 (Table-10). Daanish et. 
al., (14) projected that demand for water will rise to 274 MAF by 2025.   
 
Table 10. Total agricultural and non agricultural water needs (MAF). 

 

Water uses 
Years 

2000
1
 2004

2
 2013

3
 2025

4
 

Agricultural water needs  134 143.29 213 258.30 

Non-agricultural water needs 8.0 9.3 10.27 15.7 

Total water demand 142 152.59 223.27 274 
1 

Anon (3),
 2

 Anon (7)
3
 author’s calculation and 

4
 Daanish et al., (14). 

 

Water demand and supply gap 
 

The current estimated demand for water is 223.27 MAF where total 
availability is 191 MAF and water demand and supply gap is 32 MAF during 
the year 2013 (Table 11). Daanish et al. (14) projected water demand to rise 
to 274 MAF by 2025 where total water availability by 2025 is not likely to 
change from the current 191 MAF The water gap is 59 percent of the entire 
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Indus River System’s current annual average flow in Pakistan. It is evident 
from the data (Table 11) that water gap is widening overtime in Pakistan. Due 
to socioeconomic development, population increase will enhance the demand 
for water in all the sectors of economy.  
 

Table 11. Water demand and supply gap (MAF). 
 

Items Years  

2000
1
 2004

2
 2013

3
 2025

4
 

Demand for water  142 152.59 223.27 274 

Supply of water  134 136 191 191 

Gap 8 17 32 83 
1
Anon (3), 

2
Anon (7) and 

3
Anon (12) 

4
Daanish et al., (14)  

 

Threats to water availability and quality  

 
The groundwater depletion, deterioration of water quality and climate change 
alongwith environmental hazards are major threats to water availability and 
quality in the country. These threats are briefly described in               
following sub-sections: 
 

Groundwater depletion: In the 60s, Salinity Control and Reclamation 
Projects (SCARP), motivated farming communities to install private tubewells 
for better control over and flexibility of water use for growing crops. One 
million of private tubewells and water and sanitation authority’s (WASA) 
tubewells are operational to pump groundwater for agriculture and domestic 
use, respectively. For crops (40-50%) and industrial as well as domestic 
water requirements are met mainly from groundwater in the fresh 
groundwater areas. The excessive use of ground water is depleting /mining 
the aquifer, thereby falling water table in fresh groundwater areas in the 
country in general and Balochistan in particular and resultantly increased 
tubewell installation and operational cost due to decline in water table. The 
quality of groundwater is deteriorating due to salt water intrusions in fresh 
groundwater area and rampant discharge of untreated and toxic effluents 
from domestic and industry near and around cities and towns. About 90 
percent of untreated and highly toxic domestic and industrial water is 
dumping into opened drains and filtrating into aquifer and resultantly in 
Pakistan mortality rate is highest in the World in of which 60 percent deaths 
occurs due to water borne diseases.  
 

Challenges for affective water management 
 

According to UN and FAO’s definition on the basis of per capita water 
availability, Pakistan falls in the category of water stressed nation because 
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stresses are considered high if the total renewable water resources value is 
above 25 percent. Water stress is increasing by 74% in Pakistan, 34% in 
India and 31% in Afghanistan. Pakistan is expected to become water scarce 
– less than 500 cubic meters per capita per year by 2035 and Pakistan will 

become water scarce country by 2035 (14). The major factors responsible for 
moving Pakistan from water stressed to water scarced nation will be rapid 
population growth, inefficient water supply management, distributional 
inequalities and effects of climate change in Pakistan. 
 
Average annual growth rate of population is just over 2.5 percent for the last 
four decades (1961 to 2011) in Pakistan was 2.61 percent where this growth 
rate was only 1.81 percent from 2001 to 2011 which suggests that population 
is growing at a declining rate (14). It is further stated that most writing on the 
country’s water scarcity and water policy in general begins with the sobering 
fact that the per capita availability of water in Pakistan has decreased from 
5,260 in 1951 to roughly 1,040 cubic meters in 2010 A decline of more than 
400 percent (Table 12). 
  

Table 12. Year wise per capita water availability (MAF). 

 

S. No. Years Population(Million) Per capita water availability (m
3
/year) 

1. 1951 34 5260 

2. 1972 63 3933 

3. 1982 86 2864 

4. 1992 168 1038 

5. 2013 184 1000 

6. 2025  221 800 

Source: Ahmed et al. (1), Anon. (10, 11) & Daanish et al., (14) 

 

Governance weaknesses 

 
Governance weaknesses included regulatory and institutional deficiencies 
which are briefly described in the following sub-sections 
 

Regulatory deficiencies: The Canal and Drainage Act 1873 mandates a fix 
time rotational irrigational schedule (barawandi), which temporally provides 
the equality of equal water rights across the water courses from start to end . 
Increasing water losses along the water course is not accounted for in the 
barawandi and resultantly tail end farmers get water less than their shares 
and large farmers get proportionally higher water allocation which contradicts 
equity principle. According to the Act, all water resources are property of 
government. The water rights are linked with the size of land holding 
ownership rather than water uses as a proxy of water use i.e. supply rather 
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demand driven water allocation rights. These untitled water rights creates 
water dispute among the provinces and farmers in the country. Water 
distributional issues caused litigations due to non-existence of fixed 
entitlements of water for provinces and farmers. The revenue from fixed rate 
of water charges do not meet even the expenditure on the operation, 
maintenance and management of irrigation system in Pakistan. There is also 
lack of well-established groundwater ownership and rights. The untreated 
and toxic effluents from domestic and industries near and around cities and 
towns pollute groundwater supplies.  
 

Institutional deficiencies: There is poor coordination among the institutions 
governing water distribution at the federal, provincial and local levels. Such 
weakness creates the problem of implementation of accountability. Water 
management is a federal subject and fall under the ministry of NFS&R. In 
pursuance of the 18

th
 amendment, each province has its own authorities for 

water development, water distribution and sanitation. Indus River System 
Authority (IRSA) collects data on water use and circulates it after every ten 
days to the water courses in the fields of provincial irrigation departments and 
back to the irrigation departments. Due to mis-reporting of data from manual 
gauge readers at IBIS by IRSA’s data collection and sharing generate lack of 
trust and controversy between the provinces. The area development 
authorities or (WASA) are responsible to supply water and sanitation in the 
provinces. The weak linkages, poor coordination and lack of accountability of 
federal and provincial water authorities create conflicts among these 
institutions. The services of WASA are poor and both unpendible and lack 
integrity. Local governments are unable to generate sufficient funds for 
ensuring the sustainable water supply and sanitation. The reforms of 
institutions would help improve governance which will generate satisfaction 
and obtain confidence of the citizens. 
 

Supply driven policy approach 
 

Various policies and strategies were developed to address various water 
challenges in the country. The review of these policies and strategies showed 
that the philosophy of all these policies and strategies were biased towards 
engineering mega projects and construction of large dams rather than 
focusing on the management of water losses.. These policies ignored the 
socio economic realities in addition to minimizing the consequences of 
flooding, population displacement and lost of livelihoods (14). The supply 
rather than demand driven policies and strategies hide not only unjust 
distribution of water particularly to farmers located at the tail of water 
courses. 
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Water management strategies 
 

The broad goal of development of water resources sector is to uplift the agro-
based economy on the national level by maximizing crop production, through 
progressively increasing surface water supplies and conserving them using 
the latest technologies available and protecting land and infrastructure from 
water-logging,  salinity,  floods  and  soil  erosion  in  an integrated manner 
(7, 8, 9). The goal also includes catering to the increasing demands for 
drinking water supplies and for industrial and commercial activities in a cost 
effective manner. In this context, the challenge will be the formulation and 
effective implementation of a comprehensive set of recommendations for the 
development and management of water resources in Pakistan which would 
include, integrated use of resources, the introduction of water efficient 
techniques, containment of environmental degradation, institutional 
strengthening and capacity building (17). 
 

RECOMMENDATIONS 
 

Demand driven policy approach   
 

The Demand Driven Policy Approach will help equitable water distribution 
and efficient water use. The public private partnership is recommended to 
address the challenges of water sector.  In terms of per capita, the declining 
water availability can be enhanced by focusing more on under ground water 
storage using injection wells. 
 

Strategy for improved service provision and strengthen enforcement 

mechanisms for water use  
 

There is a need to legislate for suitable regulations which will ensure reliable 
and affordable water delivery services in the country. Stronger mechanisms 
of enforcement are needed to limit pollution, secure revenue collections, and 
ensure efficient and equitable use of surface and groundwater in the country. 
Efficient technologies are required to encourage modular system for ensuring 
water supply and sanitation both in urban and rural areas of the country. 
 

Improving communication and data sharing mechanisms 
 

The implementation of transparency and accountability are urgently required 
by federal and provincial water authorities to guarantee the trust of stake- 
holders and decision makers. A jointventure of both donors and civil society 
can play a significant role to generate accurate water data both at federal and 
provincial level  
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Promotion of water conservation techniques  
 
Conservation strategies could include laser land leveling, sprinkler and drip 
irrigation, rainwater harvesting and bioremediation for waste water as water 
recycling.  
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