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Climate Change and Water Security: Case of Pakistan 
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Abstract 

Water is the sine qua non for life on the globe. 
From human prosperity to the existence of all 
species, the essentiality of water encompasses 
almost all dimensions of life. However, only its 
required amount, qualitatively as well as 
quantitatively, has flourishing effects as its 
abundance can result in destruction through floods 
etc. and its shortage can result in food insecurity 
and other effects induced by climate change. 
Pakistan is “in the list of top 33 countries under 
extreme water stress,” with Karachi being the 6th 
most water insecure metropolitan on the globe. 
Forecasts show that Pakistan will face a severe 
water shortage in 2025. Therefore, this study 
endeavours to comprehend the concept of water 
security keeping in view the current situation of 
water availability in Pakistan, changing pattern of 
climate, weather, and rainfall to project Pakistan’s 
vulnerability index and to suggest measures to deal 
with the future water-related problems. 

Keywords: Water Security, Climate Change, Indus Basin, Disaster 
preparedness, Human Security.  
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Introduction 

Despite spanning only 4 percent of global land area, south Asia (SA) 
nourishes 21 percent (1.7 billion) of the total world population. The 
region is also one of the most climate-change (CC) affected zones of 
the globe.2 Characterising diverse climates, increasing population of 
SAtogether with climate change-induced weather phenomenacan 
inflict humanitarian as well as security challenges in SA.3 According to a 
study by the Asian Disaster Preparedness Centre (ADPC) “Bangladesh is 
already under pressure from increasing demands for 
food,simultaneously depleting agriculture land and water resources, 
and an overburdening of local or national governance capacities.”4 
Similarly, a joint report by Clean Air Initiative for Asian Cities Centre 
(CAI-Asia) and the Cities Development Initiative for Asia (CDIA) states 
that:  

Bangladesh is vulnerable to frequent and severe tropical 
cyclones, heavy and erratic rainfall, higher river flows in 
warm months, river bank erosion, increased 
sedimentation in riverbeds, increased saline intrusion, 
increased droughts, rising sea level, and warmer and more 
humid weather; India will be implicated by climate change 
through its water resources, agriculture and food 
production, health, forests, climate events (such as 
cyclones, flood, droughts) and coastal areas; Pakistan is 

                                                           
2Tariq Waseem Ghazi, A.N.M Munir uz Zaman and A.K. Singh, “Climate Change & 
Security in South Asia: Cooperating for Peace,” Paper, Global Military Advisory 
Council on Climate Change, no. 2 (2016),  4, available at: http://gmaccc.org/wp-
content/uploads/2016/05/Climate_Change_and_Security_in_South_Asia.pdf , 
(Accessed on January 22, 2020). 
3“South Asia-Population Growth (annual %),” Trading Economics, March 2020, 
available at: https://tradingeconomics.com/south-asia/population-growth-annual-
percent-wb-data.html, (Accessed on March 4, 2020). 
4Arpita Bhattacharyya and Michael Werz, “Climate Change, Migration, and Conflict in 
South Asia,” Report, Centre of American Progress (December 2012), 1. 

http://gmaccc.org/wp-content/uploads/2016/05/Climate_Change_and_Security_in_South_Asia.pdf
http://gmaccc.org/wp-content/uploads/2016/05/Climate_Change_and_Security_in_South_Asia.pdf
https://tradingeconomics.com/south-asia/population-growth-annual-percent-wb-data.html
https://tradingeconomics.com/south-asia/population-growth-annual-percent-wb-data.html
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vulnerable to loss in biodiversity, water insecurity, rise in 
sea level and frequent cyclones, droughts and abnormal 
shifts in weather patterns; and Sri Lanka can be impacted 
by climate change through increase in the frequency and 
intensity of disasters, landslides, variability and 
unpredictability of rainfall patterns, increase in 
temperature and sea level rise.5 

While there is a growing understanding that climate change could 
augment existing water shortage in Pakistan, vulnerability rests in how 
much this alteration may happen and what are its potential 
ramifications. “Pakistan does not have an extensive assessment of how 
changing climatic conditions are or could unfavorably influence its 
water assets and effective strategy to reduce ramifications.”6 

Karachi is the 6th most vulnerable city7 to water insecurity in the 
world, making Pakistan one of “the top 33 countries under extreme 
water stress.”8 Moreover, if the current rate of consumption continues, 
Pakistan will face acute water shortage by 2025.9 While population and 

5“Climate Change and Infrastructure in Asian Cities,” Survey, CIA-Asia and CDIA (April 
2012), 3-33,  available at: http://cleanairasia.org/wp-
content/uploads/portal/files/documents/Climate_Change_Plans_and_Infrastructure_
in_Asian_Cities_-_Low_Res.pdf (Accessed on February 5, 2020).  
6Qamar Uz Zaman Chaudhry, “Climate Change Profile of Pakistan,” Report, ADB 
(2017), available at: https://www.adb.org/sites/default/files/publication 
 /357876/climate-change-profile-pakistan.pdf, (Accessed on January 18, 2020).  
7Sabrina Toppa, “Dry dams, Leaky Pipes and Tanker Mafias – Karachi's Water Crisis,” 
Guardian, June 28, 2016, available at: https://www.theguardian.com/global-
development-professionals-network/2016/jun/28/karachi-pakistan-water-crisis, 
(Accessed on April 2, 2020). 
8“Pakistan Needs to Control Water Demand-supply Gap,” Express Tribune, Oct 14, 
2017, available at: https://tribune.com.pk/story/1530852/pakistan-needs-control-
water-demand-supply-gap/, (Accessed on January 13, 2020).  
9Rachel Roberts, “Pakistan Could Face Mass Droughts by 2025 as Water Level Nears 
'Absolute Scarcity',” Independent, September 15, 2017, available at: 
https://www.independent.co.uk/news/world/pakistan-droughts-2025-warning-
water-levels-a7949226.html, (Accessed on April 2, 2020).  

http://cleanairasia.org/wp-content/uploads/portal/files/documents/Climate_Change_Plans_and_Infrastructure_in_Asian_Cities_-_Low_Res.pdf
http://cleanairasia.org/wp-content/uploads/portal/files/documents/Climate_Change_Plans_and_Infrastructure_in_Asian_Cities_-_Low_Res.pdf
http://cleanairasia.org/wp-content/uploads/portal/files/documents/Climate_Change_Plans_and_Infrastructure_in_Asian_Cities_-_Low_Res.pdf
https://www.adb.org/sites/default/files/publication/357876/climate-change-profile-pakistan.pdf
https://www.theguardian.com/global-development-professionals-network/2016/jun/28/karachi-pakistan-water-crisis
https://www.theguardian.com/global-development-professionals-network/2016/jun/28/karachi-pakistan-water-crisis
https://tribune.com.pk/story/1530852/pakistan-needs-control-water-demand-supply-gap/
https://tribune.com.pk/story/1530852/pakistan-needs-control-water-demand-supply-gap/
https://www.independent.co.uk/news/world/pakistan-droughts-2025-warning-water-levels-a7949226.html
https://www.independent.co.uk/news/world/pakistan-droughts-2025-warning-water-levels-a7949226.html
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demand for water are relentlessly increasing, freshwater sources and 
quality are diminishing.10 One of   the   greatest   water   challenges for 

Figure 3.1.Climate Change and Security in South Asia 
Source: GMACCC Report on “Climate Change & Security in South Asia – 2016 

10Zofeen T. Ebrahim, “Is Pakistan Running Out of Fresh Water?” Dawn, Mar 30, 2018, 
available at: https://www.dawn.com/news/1398499, (Accessed on April 2, 2020).  

https://www.dawn.com/news/1398499
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Pakistan is that none of its freshwater sources are inside its own 
boundaries.11 Pakistan depends on five tributaries of the Indus River, 
which originate from Tibet (disputed between India and China) and 
passes through high lands of Jammu and Kashmir (disputed between 
India and Pakistan) before reaching mainland Pakistan. Environmental 
change represents extra dangers as temperature rise alters 
precipitation designs, surges and resultant dry spells may turn out to 
be more extreme.12 

Geographically, in the Tibetan Plateau and Western Himalayas, 
where the Indus River begins, temperatures are now 4-5 degrees 
Celsius, and the precipitation is under 9.5 inches every year.13 Figure 
3.1. provides a snapshot of how climate change is impacting security in 
South Asia.14 In 2010, Pakistan experienced extreme floods, influencing 
around 20 million individuals and causing US$ 5 billion losses in 
horticulture alone.15 The year 2012 likewise observed flooding, 
affecting another 4.8 million individuals and obliterating crops.16 In 
different areas of Pakistan, delayed dry seasons keep on jeopardizing 
small holder farming. The Global Climate Risk Index (CRI) by German 
Watch found that Pakistan was the nation most influenced by the 

11Ali Hasnain Sayed, Chelsea Spangler and Muhammad Faizan Usman, “The Perils of 
Denial: Challenges for a Water-Secure Pakistan,” New Security Beat, Aug 15, 2017, 
available at: https://www.newsecuritybeat.org/2017/08/perils-denial-challenges-
water-secure-pakistan/, (Accessed on February 15, 2020).  
12“The Consequences of Climate Change,” Report, NASA Climate Change, available at: 
https://climate.nasa.gov/effects/, (Accessed on April 11, 2020). 
13“The Indus River Basin,” Report, UNEP – GRID(2015), available at: 
http://www.grida.no/resources/6692, (Accessed on March 13, 2020). 
14“Climate Change & Security in South Asia - 2016 Cooperating for Peace,” Report no. 
2, GMACCC (2016), available at: http://gmaccc.org/gmaccc-publishes-climate-change-
security-in-south-asia-cooperating-for-peace/(Accessed on March 18, 2020). 
15“Pakistan: Flood Impact Assessment,” Survey Report, Ministry of Finance, 
Government of Pakistan, available at: http://www.finance.gov.pk/survey 
/chapter_12/ SplSection.pdf, (Accessed on January 9, 2020). 
16Ibid. 

https://www.newsecuritybeat.org/2017/08/perils-denial-challenges-water-secure-pakistan/
https://www.newsecuritybeat.org/2017/08/perils-denial-challenges-water-secure-pakistan/
https://climate.nasa.gov/effects/
http://www.grida.no/resources/6692
http://gmaccc.org/gmaccc-publishes-climate-change-security-in-south-asia-cooperating-for-peace/
http://gmaccc.org/gmaccc-publishes-climate-change-security-in-south-asia-cooperating-for-peace/
http://www.finance.gov.pk/survey/chapter_12/SplSection.pdf
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climate in 2012.17A reassessment of GCRI by the German reveals that 
Pakistan moved to 7th position in the vulnerability index as shown in 
Table 3.1and Figure 3.2 below.18 

Table: 3.1. The Long-term Climate Risk Index (CRI): the 10 countries most 
affected from 1997 to 2016 (annual average) 

Source: CRI Briefing Paper on “Global Climate Risk Index 2018,” by German 
Watch 

17David Eckstein, Vera Künzel and Laura Schäfer, “Global Climate Risk Index 2018,” 
CRI Briefing Paper, GERMANWATCH(November 2017), 6, available at: 
https://germanwatch.org/en/download/20432.pdf, (Accessed on April 2, 2020). 
18David Eckstein, Marie-Lena Hutfils, MaikWinges, “Global Climate Risk Index 2019,” 
CRI Briefing Paper, GERMANWATCH (December 2018), 12, available at: 
https://germanwatch.org/files/Global%20Climate%20Risk%20Index%202019_2.pdf, 
(Accessed on February 18, 2020). 

https://germanwatch.org/en/download/20432.pdf
https://germanwatch.org/files/Global%20Climate%20Risk%20Index%202019_2.pdf
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Figure: 3.2. Climate Risk Index Ranking 1999-2018 
Source: CRI Briefing Paper on “Global Climate Risk Index 2020,” by German 

Watch 

More recently, GCRI “has placed Pakistan on the fifth spot on the 
list of countries most vulnerable to climate change in its annual report 
for 2020.”19 According to the report, “Pakistan lost 9,989 lives, suffered 
economic losses worth US$3.8 billion and witnessed 152 extreme 
weather events from 1999 to 2018, and based on this data, the think-
tank has concluded that Pakistan's vulnerability to climate change is 
increasing.”20 Table 3.2 presents a list of countries most vulnerable to 
the climate risk, compiled by the German Watch.21 

19Syed Muhammad Abubakar, “Pakistan 5th Most Vulnerable Country to Climate 
Change, Reveals German Watch Report,” Dawn, January 16, 2020, available at 
https://www.dawn.com/news/1520402, (Accessed on March 4, 2020). 
20 Ibid. 
21David Eckstein, Vera Künzel, Laura Schäfer, Maik Winges, “Global Climate Risk Index 
2020,”CRI Briefing Paper, GERMANWATCH(December 2019), 6,  available at: 
https://germanwatch.org/files/Global%20Climate%20Risk%20Index%202019_2.pdf, 
(Accessed on March 4, 2020).  

https://www.dawn.com/news/1520402
https://germanwatch.org/files/Global%20Climate%20Risk%20Index%202019_2.pdf
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Table: 3.2. The Long-term Climate Risk Index (CRI): the 10 countries most 
affected from 1999 to 2018 (annual average) 

Source: CRI Briefing Paper on “Global Climate Risk Index 2020,” by German 
Watch 

Therefore, this study endeavours to comprehend the concept of 
water security keeping in view the current situation of water 
availability in Pakistan, changing pattern of climate, weather and 
rainfall to project Pakistan’s vulnerability index and measures to deal 
with the future water-related problems.  

Defining Water Security (WS) 

WS holds a pertinent place in the discourse of international relations 
owing to its role in a nation’s growth and development.22 Some of the 
definitions can be seen in the table 3.3, which shows data from 

22 D. Grey and G. Connors, “The Water Security Imperative: We Must and Can Do 
More,” Invited essay in the Delegate Publication for the 5th World Water Forum, 
Istanbul (2009), 58–62. 
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Table: 3.3. Definition of Water Security Indicators with Data Sources 

Source: Environmental Research Letters 2016 

Environmental Research Letter publication.23 Not only the WS is 
considered a pre-requisite for sustainable development but has also 
become a center of academic debates and international negotiations, 

23Animesh K. Gain, Carlo Glupponi, Yoshihide Wada, “Measuring Global Water 
Security towards Sustainable Development Goals,” Environmental Research Letters, 
Vol. 11 (2016), 4, available at: https://www.researchgate.net/publication/311457002  
Measuring_global_water_security_towards_sustainable_development_goals#read, 
(Accessed on January 23, 2020). 

https://www.researchgate.net/publication/311457002_Measuring_global_water_security_towards_sustainable_development_goals#read
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such as negotiations on the Cooperative Framework Agreement in the 
Nile Basin.24 Defining WS, in this context, is the first step towards 
understanding its importance in any nation’s life. According to United 
Nations Water (UN-Water), WS can be defined as “the capacity of a 
population to safeguard sustainable access to adequate quantities of 
acceptable quality water for sustaining livelihoods, human well-being, 
and socio-economic development, for ensuring protection against 
water-borne pollution and water-related disasters, and for preserving 
ecosystems in a climate of peace and political stability.”25 

Similarly, according to Global Water Partnership (GWP), WS is a 
condition when, “every person has access to enough safe water at 
affordable cost to lead a clean, healthy and productive life, while 
ensuring the environment is protected and enhanced.” Swaminathan, 
opined that WS, “… involves the availability of water in adequate 
quantity and quality in perpetuity to meet domestic, agricultural, 
industrial, and ecosystem needs.” Cheng et al., defined WS, “to include 
access to safe water at affordable cost to enable healthy living and 
food production, while ensuring the water environment is protected 
and water-related disasters, such as droughts and floods, are 
prevented.” Finally, Grey and Sadoff regard WS as “… the availability of 
an acceptable quantity and quality of water for health, livelihoods, 
ecosystems, and production, coupled with an acceptable level of 
water-related risks to people, environments and economies.”26 

24MM Abseno, “The influence of the UN Watercourses Convention on the 
Development of a Treaty Regime in the Nile River Basin,” Water International, Vol. 
38, no.2 (2013), 192–203. 
25“Water Security & the Global Water Agenda: A UN-Water Analytical Brief,” United 
Nations University Institute for Water(2013), available at: 
http://www.unwater.org/downloads/watersecurity-a, (Accessed on December 10, 
2019). 
26D. Grey and G. Connors, Ibid. 

http://www.unwater.org/downloads/watersecurity-a
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Water security, in this manner, is usually explained as the 
sustainable availability of drinkable and usable water to every 
individual of an area, making it a key target in UN Sustainable 
Development Goals (SDGs). Adopted in September 2015, the SDGs 
tried to put forward a goal-oriented world-wide, coordinated, human 
rights based motivation that goes for the eradication of poverty (SDG-
1), the achievement of food security (SDG-2), access to sustainable and 
modern energy for all (SDG-7), and the availability and sustainable 
management of water and sanitation for all (SDG-6), along with other 
objectives. The seventeen SDGs are explicated through 169 targets. All 
things considered, water isn't just embedded in the SDG-6 targets, yet 
additionally in targets identified with various other sustainable 
development goals. For example, those concentrated on health (SDG-
3), human settlements (SDG-11), sustainable consumption and 
production (SDG-12) and ecosystems (SDG-15).27 In Pakistan’s case, 
unfortunately, the issue of water is not only limited to simply 
sustainable access to water resources but also includes trans-boundary 
water-related issues, such as integrated water resource management, 
ecosystem management, and water-use practices on both sides of the 
border. Figure 3.3. highlights the integrated perspective on Pakistan’s 
water sector.28 

Conflicting interpretations of the Indus Water Treaty (IWT) clauses 
provided India an opportunity to build water reservoirs and control 
structures on the rivers that were allocated to Pakistan under the 
treaty.  Besides  such  loopholes  in  dispute  resolution   mechanism  of 

27“Water-Related Sustainable Development Goals (SDGS),” MDG+ Initiative (2017), 
available at: http://www.acwua.org/mdg+/meetings-en/637-water-related-
sustainable-development-goals-sdgs, (Accessed on January 30, 2020). 
28“Highlighting an Integrated Perspective on Water,” LEAD (Feb-March 2016), 21, 
available at: http://www.lead.org.pk/attachments/mtd/mtd102/mtd102.pdf, 
(Accessed on April 23, 2020). 

http://www.acwua.org/mdg+/meetings-en/637-water-related-sustainable-development-goals-sdgs
http://www.acwua.org/mdg+/meetings-en/637-water-related-sustainable-development-goals-sdgs
http://www.lead.org.pk/attachments/mtd/mtd102/mtd102.pdf
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Figure: 3.3. Pakistan’s Water Sector – Fact sheet  
Source: LEAD Monthly Newsletter Feb-Mar 2016 

IWT,29 it also does not expedite collaboration on climate change, 
augmenting water demand, and other sustainable development 

29Waseem Ahmad Qureshi, “Dispute Resolution Mechanisms: An Analysis of the Indus 
Waters Treaty,” Pepperdine Dispute Resolution Law Journal, Vol.18, no. 1 (2018). 
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issues.30 Figure 3.4 elaborates on the national water security 
framework in Asia and the Pacific with respect to five key dimensions.31 

Figure: 3.4.Water Security Framework of Five Independent Key Dimensions 
Source: Asian Water Development Outlook 2016 

Indus Basin’s Hydrological Assessment 

To assess potential implications of climate change on the flow of Indus 
Basin rivers, clarity on working of hydrological processes in the basin is 
a pre-requisite. A basin’s hydrology consists of three processes: glacial 

30“Water Sustainability in Pakistan – Key Issues and Challenges,” Annual Report, State 
Bank of Pakistan (2016-17), available at: 
http://www.sbp.org.pk/reports/annual/arFY17/Chapter-07.pdf, (Accessed on January 
15, 2020). 
31“Strengthening Water Security in Asia and the Pacific,” Asian Water Development 
Outlook 2016, ADB(2016), 16, available at: 
https://www.adb.org/sites/default/files/publication/189411/awdo-2016.pdf 
(Accessed on February 1, 2020). 

http://www.sbp.org.pk/reports/annual/arFY17/Chapter-07.pdf
https://www.adb.org/sites/default/files/publication/189411/awdo-2016.pdf
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melting, snow-melting, and rainfall.  Glaciers contribute to around 25-
32 percent water in the Indus rivers.32 However, topographical as well 
as climate change constraints result in differentiated flow patterns 
across the Basin’s tributaries.33 Flow rates are also directly proportional 
to the level of temperature as higher temperature leads to rapid 
melting of glaciers resulting in increased volume and speedy river 
flow.34  As far as the contribution of snow-melting in the Indus Waters 
is concerned, it accounts to almost 35-40 percent of water.35  Rainfalls, 
moreover, is the chief contributor of Indus rivers as they cause lowland 
flooding, resulting in an intense runoff.  

Indus Basin’s stream formations are affected by a blend of 
elements including physical components and numerous climate 
patterns/disorders. One of the main drivers in the climatic conditions is 
the patterns of winter precipitation.  Subsequently, hydrological factors 
of the Indus Basin are usually affected by changing temperature and 
precipitation patterns. Furthermore, evapotranspiration rates, and 
snow cover volumes also decrease. This gives a general overview of 
Indus Basin’s hydrologic designs. Nevertheless, Indus Basin’s hydrology 
remains a “black box” due to limited information on the impacts of 
climate change on the Indus Basin’s hydrology. 

32W. W. Immerzeel, P. Droogers, S. M. de Jong and M. F. P. Bierkens,“Large-scale 
Monitoring of Snow Cover and Runoff Simulations in Himalayan River Basins using 
Remote Sensing,” Remote Sensing of Environment, Vol. 113 (2009), 40-49. 
33 D. R. Archer, N. Forsythe, H. J. Fowler and S. M. Shah, “Sustainability of Water 
Resources Management in the Indus Basin under Changing Climatic and Socio-
Economic Conditions,” Hydrology and Earth System Sciences, Vol. 14, no. 8 (2010), 
1669–1680. 
34Silvan Ragettli, Walter W. Immerzeel and Francesca Pellicciottic, “Contrasting 
Climate Change Impact on River Flows from High-altitude Catchments in the 
Himalayan and Andes Mountains,” Proceedings of the National Academy of Sciences 
of the United States of America, Vol. 113, no. 33 (2016). 
35Biswajit Mukhopadhyay and Aniruddha Dutta, “A stream Water Availability Model 
of Upper Indus Basin Based on a Topologic Model and Global Climatic Datasets,” 
Water Resources Management, Vol. 24, no.15 (2010), 4403-443. 
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Current Situation of Water in Pakistan 

The current situation of water in Pakistan is quite erratic.36 especially 
because of climate change and population growth associated risks to 
the overall water availability. Owing to rapid urbanization with an 
increasing population,37 water demand is also increasing, pushing the 
country to severe water scarcity in the future.38 Pakistan is extremely 
dependent on Indus Basin’s water supplies. “Indus River and its 
tributaries (Kabul, Jhelum, Chenab, Ravi, Beas, and Sutlej) serve as a 
jugular vein for semi-arid Pakistan, which provides Pakistan with 140 
million-acre feet (MAF) of water per annum.”39 

Pakistan’s situation is quite critical in the sense that, on the one 
hand Indus Basin’s security is in danger owing to Indo-Pak water 
disputes and on the other hand, Pakistan depends solely on Indus Basin 
water supplies as oppose to other regional countries which are able to 
fulfill their water needs from rainfall as well as from multiple basins.40 

Another factor affecting water supplies is the varying pattern of 
precipitation and the melting of snow on which the river runoffs 
depend. Similarly, ambiguity pertaining to multi-year cyclic weather 
patterns also affects river flows. As far as Pakistan is concerned, “these 
patterns are quite significant because they explain a very large gap 
between the minimum river inflow of 98.6 MAF (realized in 2001-02) 

36“Water Sustainability in Pakistan – I,” Business Recorder, Oct 15, 2017, available at: 
https://fp.brecorder.com/2017/10/20171015226410/, (Accessed on January 28, 
2020). 
37Naveed Malik et al., “Major Factors Leading Rapid Urbanization in China and 
Pakistan: A Comparative Study,” Journal of Social Science Studies, Vol. 5, no. 1 (2018). 
38“Pakistan Needs to Control Water Demand-supply Gap,” Express Tribune, Oct 14, 
2017, available at:https://tribune.com.pk/story/1530852/pakistan-needs-control-
water-demand-supply-gap/, (Accessed on January 13, 2020). 
39“Water Sustainability in Pakistan,” State Bank of Pakistan,(2016-17), 93, available 
at: http://www.sbp.org.pk/reports/annual/arFY17/Chapter-07.pdf, (Accessed on April 
5, 2020). 
40Ibid, 94.  

https://fp.brecorder.com/2017/10/20171015226410/
https://tribune.com.pk/story/1530852/pakistan-needs-control-water-demand-supply-gap/
https://tribune.com.pk/story/1530852/pakistan-needs-control-water-demand-supply-gap/
http://www.sbp.org.pk/reports/annual/arFY17/Chapter-07.pdf
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and the maximum inflow of 186.8 MAF (in 1959-60).”41 These water 
insecurity concerns are further aggravated by climate change emotive 
that might result in declining water supplies in the country. 
Furthermore, water security is also threatened by inefficient irrigation 
infrastructure and limited water storage capacity in Pakistan.42 
Consequently, reliance on ground-water extraction, which “contributes 
40 percent to total supplies at the farm gate,” becomes another 
obstacle for sustainable development.”43 

Pakistan’s renewable freshwater resources are suffering from 
extensive demand pressures, which is also evident from low access to 
drinking water and sanitation facilities.44 Accordingly, “Pakistan is 
categorized as being close to severe water scarcity with per capita 
availability of 1017 cubic meters.” Contrarily, per capita water 
availability in India is 1,600 cubic meters, also indicating water stress.45 
The most worrying part of the story is that this water stress is directly 
proportional to growing water demand because of rising population, 
rapid urbanization, climate change, and degradation of water quality. 
Showing entire water scarcity, the World Resource Institute (WRI) 
report states that “Pakistan is going to face a high level of water stress 

41The Water Resource Institute computes inter annual variability indicator, which is 
the standard deviation of annual total water divided by the mean of total water from 
1950 to 2010. This index ranges from 0-5, where 0 represents the lowest variability 
and 5 the highest. The index for Pakistan is 2.37, which is considerably higher than 
that for China (1.97), India (1.72), Sri Lanka (1.59) and Bangladesh (0.07); also “Water 
Sustainability in Pakistan,” 94. 
42Ibid. 
43Ibid. 
44Ibid. 
45Malin Falkenmark defined three verges for per capita water availability based on 
consumptive needs; i.e., water stress ( less than 1,700 cubic meter per capita); water 
scarcity (less than 1,000); and absolute water scarcity (less than 500); See Malin 
Falkenmark et al., “On the Verge of a New Water Scarcity: A Call for Good 
Governance and Human Ingenuity,” SIWI Policy Brief, 2007, available at: 
https://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/5086/PB_Water_Scarcity_2
007.pdf?sequence=1, (Accessed on April 5, 2020).

https://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/5086/PB_Water_Scarcity_2007.pdf?sequence=1
https://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/5086/PB_Water_Scarcity_2007.pdf?sequence=1
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by 2020.”46 Till the year 2030, “the ranking will worsen further to an 
extremely high level, thus pushing Pakistan to the list of top 33 
countries under extreme water stress.”47 The same is evident from the 
figure below.48 

Figure: 3.5. Water Stress Level – Pakistan 
Source: Annual Report of Pakistan 2016-2017 

(Draft National Water Policy) 

46Tianyi Luo, Robert Young, and Paul Reig, “Aqueduct Projected Water Stress Country 
Rankings,” World Resource Institute (2015), 2, available 
at:http://www.wri.org/sites/default/files/aqueduct-water-stress-country-rankings-
technical-note.pdf, (Accessed on April 25, 2020). 
47Ibid. 
48Islam-ul-Haque and Jawad Falak, “Water Resources Management - Karachi: The 
Uroos-ul-Bilaad,” Report, CSPD (2018), 2, available at: 
http://www.cpsd.org.pk/img/Water-crisis-management-Report.pdf (Accessed on 
February 17, 2020). 

http://www.wri.org/sites/default/files/aqueduct-water-stress-country-rankings-technical-note.pdf
http://www.wri.org/sites/default/files/aqueduct-water-stress-country-rankings-technical-note.pdf
http://www.cpsd.org.pk/img/Water-crisis-management-Report.pdf
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On the one hand, Pakistan’s water shortage is becoming more 
severe because India is constructing dams and barrages on the River 
Chenab and River Jhelum, violating the Indua Water Treaty (IWT).49 
Presently, “Pakistan has a surface water of 153 MAF and underground 
water resources of only 24 MAF and Pakistan may face water shortage 
of 33 MAF during the year, 2025.”50 On the other hand, the 
“population of Pakistan is growing at a rate of 2%,”51 putting further 
pressure on water resource of Pakistan, not to mention threats to 
water security from global warming and other climate changes. A study 
by Pakistan Counsel of Research on the Water Resources of Pakistan 
(PCRWR) divulged that “rapid depletion of ground water may soon 
worsen the water crisis in Pakistan’s major cities, causing a drought-like 
situation. Such a crisis needs to be taken on war footings; otherwise, a 
large section of Pakistan’s population, especially those living in big 
cities, will be facing a severe shortage of water.”52 Moreover, Pakistan 
has  water storage only for 30 days that is threatening for a country whose 
water consumption rate is 4th in the world.53 This can be “considered to 
be extremely low in comparison with other countries, such as Egypt 
(700 days), United States of America (900 days), and India (120 to 220 

49Fahim Zaman and Syed Muhammad Abubakar, “Assessing India’s Water Threat,” 
Dawn, Dec 13, 2016, available at: https://www.dawn.com/news/1292901, (Accessed 
on February 13, 2020).   
50Zahid Iqbal, “Water Scarcity in Pakistan,” Nation, December 7, 2017, available at: 
https://nation.com.pk/07-Dec-2017/water-scarcity-in-pakistan, (Accessed on March 
8, 2020). 
51“Countries in the World by Population - Pakistan Population,” WorldOMeter, 2020, 
available at: https://www.worldometers.info/world-population/population-by-
country/, (Accessed on March 8, 2020). 
52Zahid Iqbal, “Water scarcity in Pakistan,” The Nation, December 7, 2017. 
53Sinéad Lehane, “Water Security in an Urbanising Pakistan,” Strategic Analysis Paper, 
Future Directions, April 9, 2015, available at: 
http://www.futuredirections.org.au/publication/water-security-in-an-urbanising-
pakistan/, (Accessed on April 27, 2020). 

https://www.dawn.com/news/1292901
https://nation.com.pk/07-Dec-2017/water-scarcity-in-pakistan
https://www.worldometers.info/world-population/population-by-country/
https://www.worldometers.info/world-population/population-by-country/
http://www.futuredirections.org.au/publication/water-security-in-an-urbanising-pakistan/
http://www.futuredirections.org.au/publication/water-security-in-an-urbanising-pakistan/
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days).”54 Figure 3.6. offers a pictoral description of challenging 
situation Pakistan is facing with refagards to water availabilty.55 

Figure: 3.6. Water Challenges in Pakistan Source: 
LEAD Monthly Newsletter Feb-Mar 2016 

54Muhammad Atiq Ur Rehman Tariq et al., “An Engineering Perspective of Water 
Sharing Issues in Pakistan,” Water, Vol. 12, no. 2 (2020), 7, available at: 
https://www.mdpi.com/2073-4441/12/2/477(Accessed on March 18, 2020). 
55“Highlighting an Integrated Perspective on Water,” LEAD (Feb-March 2016), 7, 
available at: http://www.lead.org.pk/attachments/mtd/mtd102/mtd102.pdf 
(Accessed on April 23, 2020). 

https://www.mdpi.com/2073-4441/12/2/477
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Current Climate Change Situation in Pakistan 

Impacts of climate change on Pakistan's atmosphere are increasingly 
becoming more visible.56 Investigations of temperature datasets 
demonstrate an increasing warming pattern all over Pakistan.57 
Regional changes are altering general warming patterns of the lower 
Indus Basin. In the meantime, “temperatures in the Upper Indus Basin 
indicate differentiating patterns amongst winter and summer seasons, 
with normal and most extreme winter temperatures demonstrating an 
increment (0.1°C to 0.55°C every decade), while normal and least 
summer temperatures demonstrated steady cooling.”58 Existing yearly 
and decadal inconsistency in precipitation levels inside Pakistan makes 
it all the more difficult to identify precipitation patterns impelled by 
worldwide environmental change. 

“Changing pattern of the South Asian Summer Monsoon (SASM) 
rainfall has significant impacts on freshwater resources management, 
agricultural production, and overall economy of the region.”59 These 
changes may be impacted by global climate change emotive.60  
According to the Inter-Governmental Panel on Climate Change (IPCC) 
fifth assessment report (AR5), “there has been an intensification of the 

56Shams ul Mulk and Ishfaq Ahmad, “Task Force on Climate Change,” Report, 
Planning Commission, Government of Pakistan (2010), available at: 
http://www.mocc.gov.pk/moclc/userfiles1/file/MOC/Publications%20on%20Env%20
and%20CC/Reports/TFCC%20Final%20Report%2019%20Feb%202010.pdf, (Accessed 
on February 18, 2020). 
57M. Munir Sheikh et al.,“Climate Profile and Past Climate Changes in Pakistan,” 
Report no. GCISCPR-01,GCISE, Islamabad (2009), available at: 
https://www.researchgate.net/publication/314949214, (Accessed on April 20, 2020). 
58H. J. Fowler and D. R. Archer, “Conflicting Signals of Climatic Change in the Upper 
Indus Basin,” Journal of Climate, Vol. 19, no. 17 (2006), 4276–4293. 
59A G Turner and H Annamalai, “Climate Change and the South Asian Summer 
Monsoon,” Nature Climate Change, Vol. 2 (2012),587-595, available at: 
https://doi.org/10.1038/nclimate1495, (Accessed on April 4, 2020). 
60S K Jain and V Kumar, “Trend Analysis of Rainfall and Temperature Date for India,” 
Current Science, Vol. 102, no.1 (2012), 37-49. 

http://www.mocc.gov.pk/moclc/userfiles1/file/MOC/Publications%20on%20Env%20and%20CC/Reports/TFCC%20Final%20Report%2019%20Feb%202010.pdf
http://www.mocc.gov.pk/moclc/userfiles1/file/MOC/Publications%20on%20Env%20and%20CC/Reports/TFCC%20Final%20Report%2019%20Feb%202010.pdf
https://www.researchgate.net/publication/314949214
https://doi.org/10.1038/nclimate1495
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rainfall over Indian monsoon regions.”61 There are studies available on 
changing rainfall patterns over Pakistan as well. Khattak and Ali 
“investigated 54 years (1961– 2014) of month to month precipitation 
over the Punjab Province of Pakistan.”62 Findings of their investigation 
showed that the mean yearly and summer precipitation is expanding at 
3.23 and 1.79 mm/year individually. Ali et al., played out the pattern 
investigation over Pakistan utilizing 30 years (1981–2010) station-
based month to month precipitation informational indexes and 
demonstrated that the precipitation amid storm and pre-rainstorm 
(April–June) months is expanding.63 Maida and Rasul announced 
expanding patterns in the extraordinary precipitation in Pakistan.64 
Hashimi et al., broke down the causes of floods in Pakistan and found 
that the country is under the danger of one great flood.65 Ahmad et al., 
additionally indicated expanding precipitation propensity in pre-
rainstorm (May and June) season over the Swat waterway bowl of 
Pakistan.66 Subsequently, the vast majority of the investigations of 
precipitation slants over Pakistan concur on the huge positive patterns 
over the Core Monsoon Region of Pakistan (CMRP).   

Existing literature on the subject recommends that there has been 
an expansion in yearly and occasional precipitation in the previous 30 

61H Ueda et al., “Impact of Anthropogenic Forcing on the Asian Summer Monsoon as 
Simulated by Eight GCMs,” Geophysical Research Letters, Vol. 33, no. 6 (2006), 
available at: https://doi.org/10.1029/2005GL025336, (Accessed on January 24, 2020). 
62M S Khattak and S Ali, “Assessment of Temperature and Rainfall Trends in Punjab 
Province of Pakistan for the Period 1961-2014,” Journal of Himalayan Earth Sciences, 
Vol. 48, no.2 (2015), 42-61. 
63Nasir Ali and Ishfaq Ahmad, “Trend Analysis of Precipitation Data in Pakistan,” 
Science International, Vol. 27, no. 1 (2015), 803-808. 
64Maida Zahidand G Rasul, “Frequency of Extreme Temperature and Precipitation 
Events in Pakistan 1965–2009,” Science International, Vol. 23, no. 4 (2011), 313-319. 
65Hashim Nisar Hashimi et al., “Critical Analysis of 2010 Floods in Pakistan,” African 
Journal of Agricultural Research, Vol. 7, no. 7 (2012), 1054-1067. 
66 Ijaz Ahmad et al., “Precipitation Trends over Time Using Mann–Kendall and 
Spearman’s rho Tests in Swat River Basin, Pakistan,” Advances in Meteorology (2015), 
available at: https://www.hindawi.com/journals/amete/2015/431860/, (Accessed on 
March 3, 2020).  

https://doi.org/10.1029/2005GL025336
https://www.hindawi.com/journals/amete/2015/431860/
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to 50 years.67 “There has been a visible pattern toward expanding 
precipitation levels in the Upper Indus, Punjab and northern 
Baluchistan level, while the western Baluchistan level and especially 
the beachfront belt have encountered declining precipitation levels.”68 
Research data on the changing precipitation patterns of the Indus Basin 
show mixed results; however, for the most part the data propose “that 
there has been an expansion in winter precipitation levels in the Upper 
Indus Basin since 1960s.”69 

Future Climate Impacts on the Basin and Pakistan 

Climate forecasts recommend Indus Basin’s temperature and changes 
in precipitation would keep on rising in the years ahead. “How the nival 
and precipitation processes react to these CC will decide the future 
hydrology of the Indus Basin.”70 As overflow from glaciers is decidedly 
corresponded “to summer temperatures, higher summer temperatures 
are required to prompt higher rates of spillover.”71 Changes in snow-
melting are quite compelling when endeavoring to evaluate the 
potential outcomes of CC “for future hydrological designs in the Indus 
Basin as it contains reliable data on downstream water stream.”72 As 
for changes in the precipitation, climate models anticipate that 
precipitation levels will experience increment in many parts of 

67 Kamal Ahmed et al., “Spatial Distribution of Secular Trends in Annual and Seasonal 
Precipitation over Pakistan,” Climate Research, Vol. 74, no. 2 (2017), 95-107. 
68 Winston H. Yu et al., “In the Indus Basin of Pakistan: The Impacts of Climate Risks 
on Water and Agriculture,” Report, The World Bank (2013), available at: 10.1596/978-
0-8213-9874-6, (Accessed on March 9, 2020).
69 D. R. Archer and H. J. Fowler, “Using Meteorological Data to Forecast Seasonal
Runoff on the River Jhelum, Pakistan,” Journal of Hydrology, Vol. 361, no.  1 (2008),
10–23.
70 Firdos Khan, Jurgen Pilz and Shaukat Ali, “Improved Hydrological Projections and
Reservoir Management in the Upper Indus Basin under the Changing Climate,” Water
and Environment Journal, Vol. 31, no. 2 (2017).
71 Winston H. Yu et al., Ibid.
72 A. N. Laghari et al., “The Indus Basin in the Framework of Current and Future Water
Resources Management,” Hydrology and Earth System Sciences, Vol. 16, no. 4 (2012),
1063-1083.

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1596%2F978-0-8213-9874-6
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1596%2F978-0-8213-9874-6
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Pakistan. An expansion between yearly and intra-occasional 
inconstancy is additionally anticipated. These progressions point to a 
danger of flooding amid the storm season in the coming decades.73 In 
general, there is no exact pattern available as to what impacts climate 
change-induced alterations in the natural events would bring in the 
future. According to a study, “the volume of water stream in the Indus 
Basin won't change altogether before 2050 as abatements in the glacial 
overflow will be repaid by spillover produced from expanding 
precipitation.”74 In the long haul, WS in the Indus Basin will be 
threatened with less snow cover in the Hindu Kush-Karakoram-
Himalaya (HKH) ranges.  

Ranges of Impact 

Many socio-economic sectors of Pakistan depend on the timely and 
efficient water flow from Indus Basin. Subsequently, alteration in the 
water flow from the Indus Basin will have direct impact on the socio-
economic growth of Pakistan.  In this context, three sectors, such as 
agriculture, health and energy, are vulnerable to water insecurity in 
Pakistan.75 “While these segments are delicate to changes in water 
accessibility, they are impacted by Pakistan's rising levels of water  

73“Turn Down the Heat: Climate Extremes, Regional Impacts and the Case for 
Resilience,” Report,  World Bank - Potsdam Institute for Climate Impact Research and 
Climate Analytics(2013), available at: http://documents.worldbank.org/ curated/  
en/2013/06/17862361/turn-down-heat-climate-extremes-regional-impacts-
caseresilience-full-report, (Accessed on April 2, 2020). 
74A. N. Laghari et al., Ibid. 
75“Agriculture and Energy in Pakistan,” Euromonitor International, December 4, 2017, 
available at: https://blog.euromonitor.com/2017/12/natural-resources-
pakistan.html, (Accessed on April 4, 2020). 

http://documents.worldbank.org/curated/en/2013/06/17862361/turn-down-heat-climate-extremes-regional-impacts-caseresilience-full-report
http://documents.worldbank.org/curated/en/2013/06/17862361/turn-down-heat-climate-extremes-regional-impacts-caseresilience-full-report
http://documents.worldbank.org/curated/en/2013/06/17862361/turn-down-heat-climate-extremes-regional-impacts-caseresilience-full-report
https://blog.euromonitor.com/2017/12/natural-resources-pakistan.html
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demand and developing water insecurity per  capita.”76 Furthermore, 
CC will aggravate water demand in the country. 

Implications for Water Demand 

This section is intended to give a large-scale level combination of 
anticipated rise in Pakistan’s water demand by 2050, especially with 
the increase in population, unchecked urbanization, and economic 
growth. Over the last five decades, water demand for each of these 
divisions has increased. The rural part has dependably been the 
essential water client, in charge of around 90 percent of water 
withdrawals. Quite a bit of “this water is utilized inside the Indus Basin 
Irrigation System.”77 Moreover, “future water request in Pakistan is 
affected by Pakistan’s population development rate.”78 Evaluations 
show that “the total population of Pakistan is 207.774 million with an 
average growth rate of 2.4% over a period of 1998-2017,”79and could 
increase to 245 million individuals in 2030 and 309 million individuals in 
2050.80 On aggregate sustainable water accessibility in the nation is 

76Ahmed Awais Khaver, “Pakistan is a Water-stressed Country and an Innovative 
Mindset is Needed,” Express Tribune, September 18, 2017, available at: 
https://tribune.com.pk/story/1509400/pakistan-water-stressed-country-innovative-
mindset-needed/, (accessed on April 10, 2020).  
77“Indus Basin,” Profile, Food and Agriculture Organization of the United Nations 
(2011), available at: http://www.fao.org/nr/water/aquastat/basins/indus/index.stm 
(Accessed on May 1, 2020). 
78 Pervaiz Amir and Zaigham Habib, “Estimating the Impacts of Climate Change on 
Sectoral Water Demand in Pakistan,” Report, Action on Climate Today(2015), 
available at: https://cyphynets.lums.edu.pk/images/Readings_concluding.pdf, 
(Accessed on January 6, 2020). 
79“Provisional Summary Results of 6th Population and Housing Census-2017,” 
Pakistan Bureau of Statistics, available at: 
http://www.pbs.gov.pk/content/provisional-summary-results-6th-population-and-
housing-census-2017-0, (Accessed on April 7, 2020). 
80“World Population Prospects: The 2015 Revision,” United Nations Publications, 
2015, available at: https://www.un.org/en/development/desa/publications/world-
population-prospects-2015-revision.html, (Accessed on March 18, 2020). 

https://tribune.com.pk/story/1509400/pakistan-water-stressed-country-innovative-mindset-needed/
https://tribune.com.pk/story/1509400/pakistan-water-stressed-country-innovative-mindset-needed/
http://www.fao.org/nr/water/aquastat/basins/indus/index.stm
https://cyphynets.lums.edu.pk/images/Readings_concluding.pdf
http://www.pbs.gov.pk/content/provisional-summary-results-6th-population-and-housing-census-2017-0
http://www.pbs.gov.pk/content/provisional-summary-results-6th-population-and-housing-census-2017-0
https://www.un.org/en/development/desa/publications/world-population-prospects-2015-revision.html
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moderately dormant at 246.8 cubic kilometers.81 This ascent in 
population and related water demand has prompted an unfaltering 
decrease in per capita water accessibility. In light of the United Nation 
(UN)'s estimate in 2015, there is less than 1000 cubic meters water 
available per capita in Pakistan, making the nation water insecure. 
Water use is almost 45 liters for each capita every day and in urban 
regions it is 120 liters for every capita every day.82 

Furthermore, the water demand is set to increase by “15 cubic 
kilometers by 2050, increasing the overall water demand to 195.2 cubic 
kilometers.”83 A substantial further development rate, including 
developments under China-Pakistan Economic Corridor (CPEC) is 
anticipated to happen under the environmental change affect 
situation, which will add up to 219.6 cubic kilometers of water request 
increments in 2050.84 The effect of these measures will be manifested 
in the farming area as the biggest wellspring of water request under all 
situations. A considerable decrease in water request could be 
accomplished through the usage of a more extensive water demand 
administration. 

As a result, it can be inferred that the available literature lacks data 
on future water demands. Nevertheless, it is obvious that climate 
change is going to impact water demands; therefore, Pakistan must 
invest in research and development to cope with increasing water 
demands. In order to overcome the concern, Pakistan has to undertake 

81Food and Agriculture Organization of the United Nations (FAO), AQUASTAT Home, 
available at: http://www.fao.org/nr/water/aquastat/main/index.stm, (Accessed on 
May 6, 2020). 
82Ibid. 
83Ibid. 
84“The Vulnerability of Pakistan’s Water Sector to the Impacts of Climate Change: 
Identification of Gaps and Recommendations for Action,” Report, UNDP, (2017), 21, 
available at: https://reliefweb.int/sites/reliefweb.int/files/resources/Report_5.pdf, 
(Accessed on April 3, 2020). 
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a process wherein water demand is assessed sector-wise e.g., industry, 
agriculture, commercial and residential use/demand for water. Lastly, 
mechanisms for water data collection has to be improved wherein 
increasing investment as well as capacity building of relevant 
authorities in the Internet of Things (IoTs) based sensor technologies 
can be realized.85 

Implications for Energy Sector 

Given its potential in hydroelectricity, Pakistan is encouraging private 
sector investments in this area with an aim to make Pakistan energy 
secure and to achieve required economic growth. While add up to 
hydropower limit was “6,720 MW in 2010, the aggregate potential limit 
is around 60,000 MW. All of this potential lies in Khyber Pakhtunkhwa, 
Gilgit Baltistan, Punjab and Azad Jammu and Kashmir”;86 “75 percent of 
all hydropower potential in Pakistan is contained in the Indus River 
Basin.”87 Furthermore, “under Pakistan's Integrated Energy Plan 2009-
2022, the legislature has commanded an expansion in hydropower 
creation to 17,392 MW by the year 2022-2023 at any cost”.88 In view of 
the ventures that are presently being executed (for the most part little 
hydel ventures), the aggregate hydel limit can be expected to develop 
around 42,765 MW by the year 2030. Contingent upon the normal life 
expectancy of recently developed dams, the loss of ice sheets and its 

85Dan Koo et al., “Towards Sustainable Water Supply: Schematic Development of Big 
Data Collection Using Internet of Things (IOT),” Procedia Engineering, Vol. 118 (2015),  
489-497.
86Private Power and Infrastructure Board (PPIB), “Hydropower Resources in
Pakistan,” Government of Pakistan, 2011, available at:
http://www.ppib.gov.pk/HYDRO.pdf, (Accessed on April 9, 2020).
87A. S. Qureshi, “Water Management in the Indus Basin in Pakistan: Challenges and
Opportunities,” Mountain Research and Development, Vol. 31, no.3 (2011), 252–260.
88“Integrated Energy Plan 2009-2022,” Report to Expert Energy Group, Ministry of
Finance-Government of Pakistan(2009), available at:
http://www.pc.gov.pk/hot%20links/integrated_energy_plan2009-22.pdf, (Accessed
on April 11, 2020). 
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potential effects on water streams in the Indus River could possibly 
influence water supplies.  

Implications for Agriculture Production 

Pakistan’s agricultural growth and production relies on secure water 
supply from the Indus River. Land watered by the “Indus Basin 
Irrigation System creates around 90 percent of Pakistan's aggregate 
farming production. Farming additionally produces around 22 percent 
of Pakistan's GDP.”89 Water demand in the agribusiness is anticipated 
to build significantly more than in different areas to meet the 
developing sustenance prerequisite needs of a growing populace.90 
Environmental change is an additional stress. The specific concern is 
the potential effect of a changing atmosphere on water streams in the 
Indus Basin. The Indus Basin and its tributaries are encouraged to a 
great extent “by the dissolving of ice and yearly snowfall in the HKH 
mountain ranges, which provides 50 and 70 percent to the Basin’s 
water stream.”91 According to different estimates, “aggregate water 
streams in the Indus Basin (before 2050) will remain steady, in spite of 
the fact that there could be an expansion in streams because of higher 
run-off as temperatures rise.”92 These climatic changes will bring 
dangers as well as prospects to the agriculture sector of Pakistan. 
Probable effects include decrease in the accessibility of water; 
diminished economic growth; lessened grain generation by 20 percent 
in southern Pakistan; and a potential decrease of 30 percent in the 
production of domesticated animals. Climate change will 
disproportionately affect rural generation as well. In “Punjab and 

89“Women in Agriculture in Pakistan,” Food and Agriculture Organization of the 
United Nations,(2015), available at: http://www.fao.org/3/a-i4330e.pdf, (Accessed on 
May 18, 2020). 
90P. Amir, 2015. 
91Yu et al., 2013. 
92W. W. Immerzeel, P. Droogers, S. M. de Jong and M. F. P. Bierkens, “Large-scale 
Monitoring of Snow Cover and Runoff Simulations in Himalayan River Basins using 
Remote Sensing,” Remote Sensing of Environment, Vol. 113 (2009), 40-49. 
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Sindh, constrained ability to store water could incur damages of around 
20 to 25 percent of cultivable land, rendering it unfit for agri-
business.”93 Also, “it has been anticipated that a 4°C rise in 
temperatures and 3 percent ascend in precipitation by 2080 could 
bring about a misfortune in agrarian profitability of up to 13 
percent.”94 Some comparable outcomes95 recommend that “more 
unfavorable change could possibly be in Sindh.”96 However, “in 
Pakistan's northern lower regions, wheat, maize and rice yields could 
increment because of longer and sultrier summer seasons.”97 

Implications for Health 

Climate change is causing deteriorated water quality that further 
results in water-borne diseases. Water quality in Pakistan is 
progressively being affected by ecological degradation and the increase 
in water use. Plus, there is a shortage of 10 million housing units in 
Pakistan, and the proliferation of slum communities within each of the 
major cities as well as slum-like situations in rural areas that are being 
urbanized without standards and regulations, is a major source of poor 
water quality, affecting the health of many. Particularly, flooding of 
local nullahs affects vulnerable populations, such as slum dwellers. 

93John Briscoe and Usman Qamar, “Pakistan’s Water Economy: Running Dry,” World 
Bank (2005), available at: 
http://documents.worldbank.org/curated/en/989891468059352743/pdf/443750PUB
0PK0W1Box0327398B01PUBLIC1.pdf, (Accessed on February 3, 2020). 
94A. Dehlavi, A., Groom, B. and Gorst, A, “The Determinants, Impact and Cost 
Effectiveness of Climate Change Adaptation in the Indus Ecoregion: Micro 
Econometric Study,” Report, Lahore University of Management Studies, World Wide 
Fund for Nature – Pakistan and London School of Economics(2014), available at: 
http://www.pide.org.pk/psde/pdf/AGM30/papers/The%20Determinants_Impact%20
and%20Cost%20Effectiveness.pdf, (Accessed on May 12, 2020). 
95Yu et al., 2013. 
96Ibid. 
97G. Rasul et.al., “Climate Change in Pakistan: Focused on Sindh Province,” Report, 
Pakistan Meteorological Department(2012), available at: 
http://www.pmd.gov.pk/report_rnd.pdf, (Accessed on February 12, 2020). 
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Therefore, CC together with meek health conditions usually cause 
water-borne pathogens and sicknesses. 

Conclusion and Recommendations 

Water insecurity is a world-wide problem. However, the issue 
exacerbates with the increasing gap between water supply and 
demand together with poor water-management practices and the 
unavailability of additional water resources. At present, Pakistan is a 
water-stressed country and the situation will further worsen due to 
climate change and population explosion. It is also situated in a water-
stressed region, where conflicts on water sharing can arise in the 
future.  

The above discussion shows vulnerability of Pakistan in terms of 
water security. Riparian states of the Indus Basin, such as Pakistan, are 
not only going to get worse affected by insufficient water supply from 
the Basin but also may end up fighting for the water resource. This 
scenario can be inferred owing to very simple reasons. The Indus River 
System is the socio-economic backbone of Pakistan, providing 
livelihoods to more than 70 percent of the population and accounting 
for 20 percent of the GDP. WS is being undermined by rapid population 
growth, climate change, lack of cooperation and diplomacy between 
riparian countries of South Asia, and the trust gap amongst the 
provinces of Pakistan, unfortunately. As water has been essential for 
Pakistan owing to its status as an agrarian nation as well as a prime 
benefactor for Pakistan’s economic growth, it has become an 
existential need for Pakistan. That is why, Pakistan as a water-stressed 
country, needs drastic steps to improve its water situation for 
sustainable development in the shape of a robust National Water 
Policy (NWP). The best way to meet the challenge of CC is to build as 
many large and small water storages as possible. Similarly, proper 
water management is a need of the hour in addition to filling the 
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loopholes in the bureaucracy to reduce the red tapes in the 
implementation of various projects. Moreover, Pakistan’s water laws 
especially at the federal level do not ensure equitable distribution of 
water. Pakistan should also develop the capacity to store and regulate 
water in dams, barrages, and wetlands and around urban centers, 
creating a minimum of 18 MAF of storage to ensure water security.   

As for water governance, there is a need to devise and implement 
provincial climate change strategies together with defining action-
oriented resolution of water problems. For this purpose, the mandate 
of Pakistan Climate Change Act can be extended to water sector 
adaptation at local, provincial and country levels. To implement 
adaptation strategies, establishment of provincial funds is a pre-
requisite. Climate financing, in relation to the water sector adaptation 
projects could be a starting point. In fact, Pakistan can also encourage 
private sector for Climate-Water Sector financing under CPEC projects. 
Above all, there must be a country-wide vulnerability assessment to 
have a sense of water availability, water demand and future impacts of 
climate change on water sector. Last, but not the least, the above-
mentioned initiatives should have an institutional framework with legal 
cover in order to meet the requirements of adaptation strategies. 


