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 Water security and environmental challenges pose significant concerns for 

Pakistan, with implications for socio-economic development and environmental 

sustainability. This study analyzes the complex issues of resource management 

and conflict resolution in the context of water security and environmental 

challenges. Focusing on Pakistan, a country facing water scarcity, pollution, 

mismanagement, and inter-provincial disputes, the research employs a 

multidimensional approach to explore the interplay between water resources, 

environmental degradation, governance mechanisms, and conflict resolution 

strategies. By examining factors such as availability, quality, and sustainability, 

and addressing environmental challenges like pollution, deforestation, and 

climate change impacts, this study sheds light on the key drivers contributing to 

water insecurity. Moreover, it investigates the implications of the 2022 floods, 

which have underscored the criticality of water security and environmental 

challenges in Pakistan. The findings contribute to a better understanding of the 

complex dynamics involved and offer insights into potential solutions and 

approaches to enhance water security and mitigate environmental risks. Through 

promoting sustainable resource management practices, this research aims to 

ensure a more resilient future for Pakistan, with implications for similar regions 

facing similar challenges. 

INTRODUCTION 

Water security holds a significant position in global 

politics and Pakistan is among those countries 

which faces significant challenges in this issue. 

With ever growing population, rapid urbanization 

with climate changes, the access to clean drinking 

water is becoming difficult with every passing day. 

Pakistan’s main source of agriculture, drinking 

water and energy requirements is its rivers. This 

makes water as a direct threat to the socio-

economic development. Water security is all about 

relative availability of clean water, the challenges 

to the quality, quantity and accessibility of water 

and protection of water from pollution and 

degradation and finally maintaining a balance 

between supply and demand. The UN-Water 

(2013) defines water security 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." While according to another definition it 

is “the adaptive capacity to safeguard the 

sustainable availability of, access to, and safe use 

of an adequate, reliable and resilient quantity and 

quality of water for health, livelihoods, ecosystems 

and productive economies (The Sustainable Water 

Partnership, 2022).” With smart water  

 

management, the water can be very important for 

sustainable development. 

Water security and environmental challenges have 

become significant concerns worldwide, posing 

direct threat to socio-economic development and 

environmental sustainability. Pakistan, a country 

facing numerous water-related issues, including 

water scarcity, pollution, mismanagement, and 

inter-provincial disputes, is particularly vulnerable 

(Javed & Chaudhry, 2017). In recent years, the 

need to address these challenges has garnered 

increasing attention from researchers, 

policymakers, and international organizations. 

Pakistan's geographical location, coupled with a 

rapidly growing population, agricultural demands, 

and climate change impacts, has exacerbated its 

water-related problems. The Indus River, the 

lifeline of the country, faces various threats such as 

reduced water availability due to glacial melt and 

changing precipitation patterns. Moreover, 

environmental degradation, including pollution, 

deforestation, and climate change effects, further 

exacerbates the water security situation (Ishaque, 

Tanvir, & Mukhtar, 2022). 

Objectives of the Research 

The objectives of this research include: 

i. An analysis of the issues related to water 

security in Pakistan. 
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ii. A look into environmental degradation in 

Pakistan  

iii. Discuss the resource management and conflict 

resolution strategies.   

Significance of the Research  

The study will contribute to the existing literature 

on the serious issues related to Pakistan such as 

environmental degradation, water security. The 

paper highlights those complex issues and try to 

find out possible solutions. It is very important to 

understand those challenges especially related to 

environment which directly effects the various 

sectors such as agriculture, human health and 

energy. By highlighting these issues, the paper tries 

to inform the scholars and researchers on the need 

to take practical measures in order to minimize the 

dangers of environmental degradation. 

The intent of the paper is to contribute towards the 

existing literature on water security. It is hoped that 

the following study would help in future research, 

policy formulations and decision-making. 

Contribution of this paper to the literature 

The paper will contribute in existing literature in 

various ways such as it tries to bridge the gap 

between research and practice, its context-specific 

insights, integration of views and 

recommendations.  

REVIEW OF LITERATURE 

Understanding and addressing water security and 

environmental challenges in Pakistan are crucial 

for the country's sustainable development, human 

well-being, and ecosystem integrity. By 

comprehensively analysing the complex issues of 

resource management and conflict resolution in the 

context of water security and environmental 

challenges, this study aims to contribute to the 

existing knowledge base, inform policy 

formulation, and propose effective strategies for 

sustainable water management. In order to 

comprehensive understanding of the topic, 

following key sources have been consulted. The 

review of literature has been briefly categorized 

thematically in the following manner. 

Water Security and Climate change 

In this regard two sources have been consulted 

Ahmad (2012) stresses the need for an effective 

water management and cooperation and declares 

water insecurity as a common threat. Similarly, Al 

Jazeera (2022)’s report infers that global warming 

and man-made issues are directly causing floods 

which have severe socio-economics impacts. 

Melting Glaciers and Water Crisis 

Melting of glaciers in the South Asian region are 

posing a serious threat to the considerable 

population of the area. Chandrashekhar (2022)’s 

study highlights its impact on Pakistan.  

Water Security Nexus and Conflict Resolution  
Another study by Daanish, Akhter, and Nasralla 

(2022) delve into the water-security nexus in 

Pakistan. Their study finds the complex inter-

relationship between water scarcity and conflict. As 

far as conflict resolution is concerned the study by 

Mustafa, Akhter, and Nasrallah (2013) emphasizes 

the importance of resolving the water related issues 

within the country as well as with the neighbours.  

Water Quality and Contamination 

Water contamination is a serious concern within 

the context of Pakistani society. Daud et al. (2017) 

did a detailed study and inferred that in most of the 

areas in Pakistan, the water is contaminated that 

poses serious health issues to the people of 

Pakistan. 

Policy and Management Approaches 

A comprehensive and well-planned policy is 

needed for water conservation and management. 

Ishaque, Mukhtar, and Tanvir (2023) examine 

water resource management in Pakistan and 

highlight the importance of ensuring water security 

for sustainable development. 

METHODOLOGY 

The research draws upon the analytical framework 

while combining relevant theoretical approaches 

such as conflict resolution and Integrated Water 

Resources Management. The research adopts a 

mixed-method approach to explore the complex 

issues of resource management and conflict 

resolution in the context of water security and 

environmental challenges in Pakistan. This 

approach combines quantitative and qualitative 

methods to gain a comprehensive understanding of 

the topic. The use of mixed methods allows for the 

integration of numerical data and qualitative 

insights, providing a more holistic view of the 

research problem. 

CRITICAL ANALYSES  

Issues related to Water Security 

Following issues are described below that are of 

great concern for the environmental challenges and 

water security in Pakistan. 

1. Water Security in Pakistan 

Scholars have conducted extensive research on 

water security in Pakistan, shedding light on the 

challenges and opportunities for sustainable water 

management. Salik, (2015) conducted an analysis 

of water security in Pakistan, emphasizing the need 

for integrated approaches to address the growing 

water demand, population growth, and the impacts 
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of climate change. The study underscores the 

importance of effective water governance, 

equitable distribution, and conservation strategies 

to achieve water security. 

Additionally, studies have explored the 

implications of water scarcity in Pakistan. Various 

factors have been identified that contribute to water 

scarcity, including inefficient irrigation practices, 

rapid urbanization, and inadequate infrastructure. 

They stressed the significance of water 

conservation measures, enhanced water use 

efficiency, and improved water governance to 

mitigate the effects of water scarcity and ensure 

long-term water security. 

2. Environmental Challenges and Water 

Security 

The interplay between environmental challenges 

and water security in Pakistan has been a major 

focus of the research. (Daanish, Akhter, & 

Nasralla, 2022) examined the impact of 

environmental degradation on water insecurity in 

Pakistan. Their study highlighted the adverse 

effects of pollution, deforestation, and climate 

change on water resources, emphasizing the need 

for sustainable environmental management 

practices to safeguard water security. Moreover, 

studies have investigated the nexus between 

climate change and water security in Pakistan. A 

review of climate change has been conducted 

which analyzes impacts of climate change on water 

resources in Pakistan, emphasizing the importance 

of understanding these dynamics for effective 

water management strategies. 

3. Governance and Conflict Resolution  

Effective governance mechanisms and conflict 

resolution strategies are crucial for addressing 

water security challenges in Pakistan. In addition to 

this, the issue of inter-provincial water sharing in 

Pakistan, highlighting the need for equitable 

distribution and cooperative frameworks are also 

needed. The importance of institutional 

mechanisms, legal frameworks, and stakeholder 

engagement for resolving water-related conflicts 

and ensuring sustainable water management has 

also been emphasized (Ranjan, 2012). 

In addition, studies have explored the role of 

institutions and policies in water resource 

management. Ishaque, Mukhtar and Tanvir, (2023) 

critically reviewed water management challenges 

in Pakistan and proposed policy recommendations 

for enhancing water security. They underscored the 

significance of institutional reforms, participatory 

approaches, and effective water allocation 

mechanisms to address water scarcity and promote 

sustainable water use practices. Their article 

underscores the need for integrated approaches, 

effective governance mechanisms, and sustainable 

resource management practices to ensure long-term 

water security and mitigate the impacts of 

environmental degradation. 

Assessment of Environmental Degradation 

1. Pollution Levels and Impacts 

The extent of pollution in different environmental 

compartments badly affects the ecosystems and 

human health. Mukheed and Khan, (2020) 

conducted a comprehensive assessment of pollution 

levels in Pakistan, including air, water, and soil 

pollution. The findings revealed significant 

pollution in urban and industrial areas, with high 

levels of air pollutants and contaminants in water 

bodies. The study highlighted the detrimental 

effects of pollution on ecosystems, including 

biodiversity loss, ecosystem degradation, and 

adverse impacts on human health. 

2. Deforestation and Land Degradation  

The deforestation in Pakistan badly impacts water 

resources and the major causes of flooding in 

Pakistan. The high rates of conversion of forests 

into agricultural land, illegal logging, and 

urbanization as major drivers of deforestation. The 

study emphasizes the need of forestation and the 

importance of forests in preserving biodiversity, 

regulating water flow, and mitigating climate 

change, underscoring the need for effective 

measures to address deforestation and land 

degradation (Tariq & Aziz, 2015). The research 

findings provide insights into alarming 

deforestation rates, land degradation processes, and 

their implications for biodiversity and ecological 

balance. The removal of vegetation through 

deforestation has disrupted the natural equilibrium 

of soil, leading to a reduced capacity of the ground 

to absorb water which in turn  

3. Climate Change Effects on the Environment 

The global climate changes have an adverse effect 

on Pakistani weather and Pakistan is the victim of 

global industrial powers. A study investigated the 

observed and projected impacts of climate change 

on Pakistan's environment, including changes in 

temperature, precipitation patterns, and extreme 

weather events. Khan et al. (2022) examined the 

historical climate data and identified increasing 

trends in temperature and alterations in rainfall 

patterns. The study highlighted the vulnerability of 

ecosystems and natural resources to climate change 

impacts. 

The scientists not only analyzed historical rainfall 

records dating back to 1961 but also utilized 

computer simulations to compare the current 

weather patterns with a hypothetical scenario 

where heat-trapping gases from the burning of 

fossil fuels were absent. The difference between 

the actual observations and the simulated scenario 
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represents the impact of climate change. Fahad 

Saeed, a climate scientist at Climate Analytics and 

the Center for Climate Change and Sustainable 

Development in Islamabad, Pakistan, noted that 

several factors contributed to the unusually intense 

monsoon season, including the natural climate 

phenomenon La Nina, which affects global weather 

patterns through Pacific Ocean cooling. According 

to the World Meteorological Organization, 

weather-related disasters like the one experienced 

in Pakistan in 2022 have increased five-fold over 

the past 50 years, resulting in an average of 115 

daily fatalities (Al Jazeera, 2022). 

The convergence of multiple factors contributed to 

the occurrence of severe flooding in Pakistan. The 

British Red Cross calculates that the summer 

monsoon rainfall of 2022 surpassed the 30-year 

average by threefold. Elevated surface 

temperatures triggered intense heatwaves, resulting 

in accelerated melting of Pakistan's glaciers, both 

earlier and in greater quantities. Furthermore, 

deforestation has depleted the vegetation that 

traditionally stabilizes the soil, diminishing its 

ability to absorb water effectively (Youde, 2023). 

These results emphasize the magnitude of 

environmental degradation in Pakistan, including 

pollution levels, deforestation, and the impacts of 

climate change. The findings highlight the urgent 

need for comprehensive environmental 

management strategies, including pollution control 

measures, sustainable land use practices, and 

climate change adaptation measures. The results 

provide valuable insights for policymakers, 

environmental agencies, and researchers to develop 

and implement effective strategies to mitigate 

environmental degradation, preserve biodiversity, 

and enhance the resilience of ecosystems in 

Pakistan. 

Evaluation of Governance Mechanisms and 

Conflict Resolution Strategies 

1. Inter-provincial Disputes and Stakeholder 

Engagement 

The inter-provincial water disputes are common in 

Pakistan and there is a need of stakeholder 

engagement in conflict resolution. Ahmad (2012) 

conducted a comprehensive analysis of inter-

provincial water conflicts in Pakistan, considering 

factors such as water allocation, distribution, and 

management. The findings highlight the complex 

nature of these disputes, involving competing 

interests among provinces. The study emphasizes 

the importance of stakeholder engagement and 

participatory approaches in resolving conflicts and 

fostering cooperation among provinces. It is 

suggested that inter-provincial water disputes be 

resolved as outlined by the Pakistan Water 

Apportionment Accord of 1991. 

2. Policy and Legal Frameworks for Water 

Management 

The research assessed the effectiveness of existing 

policies and legal frameworks in promoting 

sustainable water management and resolving 

conflicts. To ensure sustainable access to safe 

water supply and effectively manage and conserve 

the country's water resources, the government is 

determined to develop a comprehensive legal and 

policy framework. This framework includes 

expanding the coverage of water supply and 

treatment facilities, implementing flood 

management measures to mitigate damage, 

improving urban water management efficiency, and 

making sufficient investments in addressing 

drinking water demands, sewage disposal, 

wastewater treatment, and industrial effluent 

management. The government also aims to 

promote behavioural change by raising public 

awareness through media campaigns and 

incorporating water conservation lessons into 

primary, secondary, and tertiary education 

curricula. Additionally, they seek to increase the 

share of renewable energy through hydropower 

development (Qureshi, 2011). 

In line with these goals, the Federal government of 

Pakistan has implemented a Water Policy. 

However, the key challenge lies in effectively 

executing this policy. The policy has identified 

strengths and weaknesses in the existing 

framework, particularly in terms of enforcement, 

coordination, and stakeholder involvement. The 

findings underscore the urgent need for robust 

policies and legal frameworks that address the 

specific challenges of water management and 

provide a solid basis for conflict resolution 

(Ranjan, 2012).  

Moreover, there is a National Sanitation Policy in 

place, which serves as a broad framework and 

provides policy guidelines to the Federal 

Government, Provincial Governments, Federally 

Administrated Territories, and Local Governments. 

Its objective is to enhance and support sanitation 

coverage in the country by formulating sanitation 

strategies, plans, and programs at all levels. The 

policy emphasizes the integration of sanitation 

programs with city and regional planning policies, 

health, environment, housing, and education 

sectors. It also recognizes the importance of 

creating mass awareness on sanitation and 

mobilizing communities. The implementation of 

this policy is crucial for improving the quality of 

life for the people of Pakistan and ensuring a 

healthy physical environment (Ministry of 

Environment, 2006). 

3. Integrated Water Resource Management 

Practices 
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The process known as Integrated Water Resources 

Management (IWRM) is a comprehensive 

approach that aims to foster the harmonious 

development and effective management of water, 

land, and interconnected resources. Its primary 

objective is to optimize the economic and social 

well-being of communities in a fair and balanced 

manner, while also ensuring the preservation and 

sustainability of critical ecosystems. By adopting 

IWRM, decision-makers strive to overcome the 

limitations of fragmented approaches to resource 

management, which have often led to inadequate 

services and the unsustainable use of resources. 

This integrated process recognizes that water 

resources are intricately linked to the environment, 

serving as valuable natural assets that support both 

human welfare and ecological health. The 

overarching goal of IWRM is to promote a 

coordinated and inclusive approach that safeguards 

the long-term viability of ecosystems, while 

simultaneously maximizing the benefits derived 

from water and related resources for the broader 

society (Planning & Research Department Zarai 

Taraqiati Bank Limited, 2022). 

The proposed water management strategies 

include: 

 Utilization of existing un-utilized resources 

and development of new and unexplored water 

resources. 

 Management of explored water resources to 

achieve maximum production per unit of water 

used. 

 Improving the institutional set-up and 

governance of water resources institutions and 

infrastructure. 

Pakistan is facing a critical situation with 

diminishing water resources, and it is projected to 

become a water-scarce country in the future 

(Wasif, 2016). As a result, the quality of water is 

deteriorating over time. However, by implementing 

Integrated Water Resources Management (IWRM) 

planning and adhering to its principles, there is a 

potential to improve the water quality and address 

the challenges associated with water scarcity in 

Pakistan. 

4. Demand Management 

This approach focuses on reducing water demand 

through conservation measures, efficiency 

improvements, and behavior change. Demand 

management strategies may include the 

implementation of water-saving technologies, 

public awareness campaigns, and the adoption of 

water-efficient practices in agriculture, industry, 

and domestic sectors. By managing and reducing 

water demand, this approach aims to optimize 

water use and minimize wastage (Qureshi, 2011). 

 Water Allocation Mechanisms: Effective 

water allocation mechanisms are crucial for 

equitable distribution of water resources. These 

mechanisms involve establishing rules and 

regulations for allocating water among different 

users, sectors, and regions. The irrigation system of 

Pakistan manages 16.85 Mha (Million Hectares) as 

the total irrigable area, to which culturable 

command area is 14 million ha. The constant water 

supply is available to 8.6 Mha while the remaining 

area is authorized to water only during summers 

(Qureshi, 2011). Approaches such as water rights 

systems, water markets, and participatory decision-

making processes can help ensure fair and efficient 

water allocation, taking into account the needs of 

both humans and ecosystems. 

 Watershed Management: Watershed 

management focuses on the holistic management of 

an entire watershed, considering the 

interconnections between land, water, and 

ecosystems. It involves measures such as 

reforestation, soil conservation, and sustainable 

land use practices to enhance water quality, 

regulate water flow, and protect ecosystems. 

Watershed management approaches recognize the 

importance of upstream activities in influencing 

downstream water availability and quality (Wang 

et al., 2016). 

 Stakeholder Participation and Collaboration 
Engaging stakeholders, including local 

communities, government agencies, NGOs, and 

private sectors, is essential for effective resource 

management. Participatory approaches involve 

involving stakeholders in decision-making 

processes, considering their knowledge, 

perspectives, and interests. Collaboration among 

different stakeholders fosters better understanding, 

cooperation, and shared responsibility for 

sustainable resource management (Noor et al., 

2022). 

 Climate Change Adaptation With the 

increasing impacts of climate change, incorporating 

climate change adaptation strategies into resource 

management is crucial. This involves assessing the 

vulnerability of water resources to climate change, 

implementing measures to build resilience, and 

adapting management practices accordingly. 

Examples of climate change adaptation approaches 

include water storage infrastructure to cope with 

changing precipitation patterns and the 

development of drought and flood management 

strategies (World Bank Group, 2023). 

These approaches are not mutually exclusive, and a 

combination of multiple approaches is often 

necessary to address the complex challenges of 

resource management. The specific choice and 

implementation of approaches depend on the local 

context, available resources, and the desired 
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outcomes for water security and environmental 

sustainability. 

The various other approaches applied to natural 

resource management also include:  

 Top-down (command and control) 

 Community-based natural resource 

management 

 Ecosystem management 

 Adaptive management 

 Precautionary approach 

These approaches shed light on the evaluation of 

governance mechanisms and conflict resolution 

strategies in Pakistan's water management context. 

They emphasize the need for effective stakeholder 

engagement, robust policy frameworks, and the 

adoption of integrated approaches to address inter-

provincial disputes and promote sustainable water 

management practices. The results provide 

valuable insights for policymakers, water resource 

managers, and researchers to improve governance 

mechanisms, enhance conflict resolution strategies, 

and foster sustainable water management practices 

in Pakistan. 

Consequences 

This section presents the findings of the research 

on water security and environmental challenges in 

Pakistan. The results are organized based on the 

key research objectives and provide an analysis of 

the collected data. 

1. Water Availability and Quality 

The analysis of water availability reveals that 

Pakistan faces significant challenges in meeting its 

water demand. The graph 1.1 shows a steady 

decline in water availability over the years, 

primarily due to factors such as population growth, 

increasing agricultural needs, and climate change 

impacts (WWF, 2007). For instance, the research 

findings indicate that Pakistan's per capita water 

availability has decreased from 5650 cubic meters 

per year in 1951 to less than 908 cubic meters per 

year in recent times (Malik, 2022). This highlights 

the urgency of addressing water scarcity. 

 

 
Figure 1.1: Declining availability of water in Pakistan 

(m3/capita/y) (WWF–Pakistan 2007). 

In terms of water quality, the study reveals 

concerning levels of pollution in Pakistan's water 

resources. The analysis of water samples collected 

from various locations indicates high levels of 

contaminants, including heavy metals, pesticides, 

and microbial pathogens (Daud et al, 2017). The 

concentrations of heavy metals such as lead, 

arsenic, and cadmium in some water sources 

exceed the World Health Organization's safety 

standards (Ngoc et al, 2020). These pollutants pose 

significant risks to human health and ecosystem 

integrity. The research underscores the need for 

robust water treatment and management systems to 

ensure safe and clean water supplies. 

Although Pakistan is facing a challenging water 

scarcity situation, there is still significant potential 

for increasing water usage efficiency in the 

country. By implementing various measures, it is 

possible to enhance water productivity without 

necessarily increasing water supply. Some potential 

strategies include: 

 Increasing pressure on irrigation departments 

to improve their accountability and efficiency, 

ensuring that water is used effectively and 

judiciously. 

 Encouraging the emergence of progressive 

farmers who adopt modern and efficient 

irrigation practices, leading to more 

sustainable water use. 

 Introducing high-value crops that require less 

water or are more efficient in utilizing water 

resources. 

 Utilizing the latest agricultural technologies, 

such as precision irrigation systems, to 

optimize water usage and reduce waste. 

By adopting these measures, Pakistan can 

significantly improve the efficiency of irrigation 

water and make better use of its available water 

resources, thus mitigating the impacts of water 

scarcity. 

2. Environmental Degradation 

The research findings highlight the extent of 

environmental degradation in Pakistan. The 

analysis of data related to deforestation rates, 

pollution levels, and climate change impacts 

reveals alarming trends. Deforestation rates have 

accelerated in recent years, leading to soil erosion, 

loss of biodiversity, and reduced water retention 

capacity. Every year, Pakistan loses almost 27,000 

hectares of natural forest area (Global Forest 

Watch, 2021). This deforestation has contributed to 

increased soil erosion and decreased water 

infiltration, exacerbating water scarcity and floods. 

Pollution, particularly from industrial and 

agricultural sources, has resulted in compromised 

water quality and ecosystem degradation. The 

discharge of untreated industrial effluents and 
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excessive use of chemical fertilizers and pesticides 

have led to the contamination of water bodies. 

Studies have found high levels of pollutants such as 

nitrates, phosphates, and organic matter in rivers 

and groundwater sources (Daud et al, 2017). 

Additionally, the research confirms the adverse 

effects of climate change, including changing 

precipitation patterns, glacial melt, and increased 

frequency of extreme weather events, further 

exacerbating water insecurity and environmental 

challenges (Mumtaz, 2018). For instance, the 

melting of glaciers in the Himalayas and 

Karakoram ranges has resulted in increased water 

runoff, but this trend is expected to reverse in the 

future, leading to water scarcity in the long term 

(Chandrashekhar, 2022). Moreover, the increased 

frequency and intensity of floods and droughts pose 

significant challenges to water availability and 

agricultural productivity. 

3. Governance Mechanisms and Conflict 

Resolution 

The analysis of governance mechanisms reveals 

both strengths and weaknesses in the management 

of water resources in Pakistan. The research 

identifies institutional gaps, inadequate regulations, 

and fragmented governance structures as major 

challenges in achieving water security. The lack of 

comprehensive and coordinated measures 

regarding integrated water management 

exacerbates the complexity of the situation in 

Pakistan. The absence of concerted efforts and 

collaboration among different stakeholders hinders 

effective water management. This fragmented 

approach may lead to suboptimal outcomes and 

challenges in addressing the water scarcity issue. 

To effectively tackle the water crisis, it is crucial 

for all relevant stakeholders to actively participate 

and coordinate their efforts, ensuring a unified 

approach towards integrated water management. 

Efforts such as enhancing stakeholder participation, 

strengthen legal frameworks, and improve water 

allocation mechanisms should be done. For 

example, the establishment of River Basin 

Organizations (RBOs) and participatory irrigation 

management systems in some regions of Pakistan 

has shown positive outcomes in terms of water 

allocation and management efficiency (Mustafa, 

Akhter, and Nasrallah, 2013). 

4. Implications of the 2022 Floods  

During the period between June and October 2022, 

over 10 percent of Pakistan's land was engulfed by 

water. Tragically, the devastating event resulted in 

the loss of over 1700 lives, with nearly 12,000 

individuals sustaining injuries. Additionally, the 

flood left more than 2 million people homeless, 

exacerbating the humanitarian crisis. The floods 

incurred extensive damages and economic losses, 

surpassing a staggering sum of over US$30 billion. 

The financial impact of the floods was substantial, 

further compounding the challenges faced by the 

affected regions (Youde, 2023).  

According to Human Rights Watch, the floods 

serve as a stark reminder of the urgency for climate 

action. Despite contributing less than 1% of global 

greenhouse gas emissions, Pakistan is 

disproportionately impacted by extreme weather 

events resulting from climate change (Ijaz & 

Sifton, 2022). A study conducted by NASA 

scientists and published in the journal Nature Water 

revealed that the frequency, extent, and intensity of 

droughts and floods in the country are more 

strongly correlated with higher global temperatures 

rather than natural weather patterns (Ramirez, 

2023). This highlights the need for concerted 

efforts to address climate change and mitigate its 

devastating effects on vulnerable regions like 

Pakistan. The floods had a devastating impact on 

water security, infrastructure, and livelihoods. The 

results emphasized the urgency of proactive 

measures to enhance resilience against such 

extreme events, including improved disaster 

preparedness, early warning systems, and climate 

change adaptation strategies. 

Implications 

Based on the research findings, several 

implications and recommendations can be drawn to 

enhance water security and mitigate environmental 

risks in Pakistan. These include: 

Strengthening water governance 

 The research underscores the need for improved 

institutional frameworks, clear regulations, and 

effective coordination mechanisms to address the 

governance gaps and ensure sustainable water 

management. Strengthening the role of RBOs and 

promoting multi-stakeholder participation can 

enhance water governance and decision-making 

processes. 

Enhancing water conservation and efficiency 

The research highlights the importance of 

implementing water conservation measures, 

promoting efficient irrigation techniques, and 

encouraging responsible water use practices to 

optimize water resources. This can include the 

adoption of precision irrigation systems, the 

promotion of water-saving agricultural practices, 

and the implementation of water pricing 

mechanisms to incentivize efficient water use. 

Promoting sustainable environmental 

management 

The findings emphasize the urgency of addressing 

environmental degradation through measures such 

as reforestation, pollution control, and climate 



FIJMR | Vol.02 Issue.01 | June-2023 

 
23 

 

change adaptation strategies. Reforestation 

programs can help restore forest cover, improve 

soil health, and enhance water retention capacity. 

Furthermore, the implementation of stricter 

pollution control measures and the promotion of 

sustainable agriculture practices can reduce the 

pollution load on water bodies. 

Investing in infrastructure development 

The research identifies the need for infrastructure 

investments, such as water storage facilities, water 

treatment plants, and irrigation systems, to 

optimize water use and ensure reliable water 

supply. This includes the construction of dams, 

rainwater harvesting systems, and wastewater 

treatment plants to improve water availability and 

quality. 

Strengthening research and data systems 

The research emphasizes the importance of 

continuous monitoring, data collection, and 

research efforts to inform evidence-based decision-

making and adaptive management practices. 

Investing in research institutions, data collection 

networks, and remote sensing technologies can 

provide valuable information for effective water 

resource planning and management. 

Overall, the research findings contribute to a better 

understanding of the complex dynamics of water 

security and environmental challenges in Pakistan. 

The results provide valuable insights into the 

current state of water availability, quality, 

environmental degradation, and governance 

mechanisms. These findings can guide 

policymakers, water managers, and stakeholders in 

formulating strategies and interventions to enhance 

water security, promote sustainable resource 

management, and mitigate environmental risks 

(Ishaque, Tanvir, & Mukhtar, 2022). 

Key Findings and Suggestions 

1. Water availability and scarcity: The article 

discussed the current state of water availability 

in Pakistan, highlighting the challenges posed 

by increasing population, agricultural 

demands, and climate change. It could present 

data and analysis on water scarcity trends, 

including quantitative measures of water 

availability and projections for future water 

scarcity. 

2. Environmental degradation: The article 

explored various forms of environmental 

degradation in Pakistan, such as deforestation, 

pollution, and climate change impacts. It could 

provide evidence and statistics on 

deforestation rates, pollution levels in water 

bodies, and the consequences of climate 

change on the environment. 

3. Resource management challenges: The 

research also examined the governance 

mechanisms and policies related to water 

resource management in Pakistan. It could 

identify institutional gaps, regulatory issues, 

and fragmented governance structures that 

hinder effective resource management. The 

findings may also discuss the implications of 

these challenges for water security and 

environmental sustainability. 

4. Conflict resolution strategies: The article 

delved into the inter-provincial water disputes 

and conflicts over water allocation in Pakistan. 

It discussed different strategies and approaches 

employed to resolve these conflicts, such as 

negotiation, legal frameworks, and stakeholder 

participation. The findings highlighted the 

effectiveness of specific conflict resolution 

mechanisms and provide insights into potential 

solutions. 

Based on the analysis of resource management and 

conflict resolution, the article proposes 

implications and recommends to enhance water 

security and addressing environmental challenges 

in Pakistan. These recommendations focus on 

improving governance mechanisms, promoting 

sustainable resource management practices, and 

strengthening collaborative efforts among 

stakeholders. 

The analysis of water security and environmental 

challenges in Pakistan highlights the need for 

integrated resource management and conflict 

resolution strategies. While the country faces 

significant issues related to water scarcity, 

environmental degradation, and socio-economic 

consequences, there are promising initiatives and 

policies in place to address these challenges. 

However, obstacles such as political, social, and 

economic barriers, infrastructure limitations, and 

data deficiencies hinder progress. To overcome 

these challenges, it is crucial to strengthen policy 

frameworks, enhance institutional capacities, 

promote public awareness and participation, invest 

in infrastructure and technology, and improve data 

collection and monitoring systems. By 

implementing these recommendations and fostering 

collaboration among stakeholders, Pakistan can 

pave the way for a more sustainable and resilient 

future, ensuring water security and environmental 

sustainability for its population. 
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