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Purpose: The purpose of this study was to provide a comprehensive, integrated analysis of the
severe and escalating water crisis in the Middle East and North Africa (MENA) region. The
investigation aimed to identify and connect the key drivers of the crisis: the region's hydro-
climatic regimes, the uncertainties introduced by climate change, and the atrocities of water
infrastructure destruction in armed conflicts. By synthesizing existing research and data, the
study sought to detail the multifaceted nature of water scarcity and propose a holistic set of
policy, technological, and governance-based measures to close critical gaps in water access.

Design/Methodology/Approach: The study employed a desk-based research methodology,
utilizing a comprehensive literature review and secondary data synthesis. This approach
integrated findings from reports and databases from leading international organizations,
including the United Nations, the Intergovernmental Panel on Climate Change (IPCC), and
the World Resources Institute (WRI). The analysis drew on case studies from key countries
like Syria, Yemen, Iraq, and Egypt to demonstrate the real-world impacts of water scarcity,
climate shocks, and conflict, providing a qualitative and quantitative foundation for the
findings and recommendations.

Findings: The investigation found that the MENA water crisis is a convergence of physical
scarcity exacerbated by unsustainable practices like groundwater over-extraction and
saltwater intrusion; geopolitical tensions over transboundary rivers; and climate change,
which intensifies droughts and contributes to mass displacement and social unrest. Crucially,
the study identified the systematic destruction and weaponization of water infrastructure in
conflicts, which has created severe humanitarian crises and fueled the spread of waterborne
diseases in war-torn areas.

Research Limitation/Implication: The primary limitation of this study is its reliance on
secondary data, which can vary in timeliness and granularity. The rapidly evolving nature of
regional conflicts and climate patterns also implies that findings must be continuously
updated. This research, however, provides a robust framework and highlights the urgent need
for continuous, on-the-ground monitoring and in-depth, site-specific investigations to develop
more granular and tailored mitigation strategies.

Practical Implication: The study offers direct, actionable guidance for policymakers and
international organizations. It advocates for strengthening transboundary water agreements,
investing in climate-resilient and secure water infrastructure, and adopting advanced
technologies like desalination and wastewater recycling powered by renewable energy. The
findings underscore the necessity of protecting water infrastructure under international law
and engaging local communities to ensure the durability and equity of future water
management systems.

UKR Journal of Economics, Business and Management (UKRJEBM). Published by UKR Publisher



https://ukrpublisher.com/ukrjebm/
mailto:submit.ukrpublisher@gmail.com
https://doi.org/10.5281/zenodo.17674744

compounding challenges.

Originality/Value: This work offers significant value by providing an original, integrated
framework that connects the physical, climatic, and political dimensions of the MENA water
crisis. Its originality lies in its holistic synthesis of these disparate factors, moving beyond
single-issue analyses to create a comprehensive baseline for evidence-based policymaking
and informing sustainable development strategies tailored to the region's unique and

Keywords: Close Gaps, Water Access, Hydro-Climatic Regimes, Uncertainties, Atrocities,
The Middle East and North Africa (MENA)

1.0 Introduction

The Middle East and North Africa (MENA) region faces
some of the most pressing water scarcity challenges in the
world, where hydro-climatic regimes, geopolitical tensions,
and humanitarian crises converge to create a complex and
urgent need for solutions (Bou-Zeid & El-Fadel, 2020). A
combination of physical water scarcity, climate change,
political instability, and conflict exacerbates water access
disparities (Alloush, 2018). The MENA region is
characterized by arid and semi-arid climates, where water
resources are already scarce. Countries such as Egypt,
Syria, Iraq, Yemen, and Libya rely heavily on limited
surface water bodies such as the Nile, Tigris, Euphrates,
and underground aquifers to meet the water needs of their
populations. This scarcity is further compounded by
population growth, urbanization, climate change, and the
region’s vulnerability to droughts. Water scarcity,
therefore, has long been a point of tension and, in some
cases, a catalyst for conflict.

Climate change has intensified the frequency and severity
of droughts in MENA, leading to lower river flows, reduced
groundwater recharge, and increased evaporation rates
(Carius & Kunkel, 2021). This creates stress on existing
water infrastructure, which may not be designed to handle
the volatility of climate-induced weather patterns. Due to
gross uncertainties in precipitation and drought, households
place much burden on groundwater.

Many countries in the MENA region rely heavily on
groundwater for drinking water and agriculture, often at
unsustainable rates. The over-extraction of groundwater has
led to a depletion of aquifers, land subsidence, and the
salinization of water sources.

Apart from the fact that some infrastructures are damaged
due to conflict. There are numerous cases of aging
infrastructure. In many MENA countries, water
infrastructure is aging and in need of repair or replacement
(Sowers & Weinthal, 2019). Poor maintenance, leaks, and
inefficiencies in water distribution networks lead to
significant water losses, estimated to be as high as 50% in
some areas.

Closing the gaps in water access is thus not only a matter of
addressing the physical availability of water but also
involves complex political negotiations, conflict resolution,
humanitarian aid, and technological innovations.

2.0 Hydro-Climatic Regimes and Water Availability in
MENA

The Middle East and North Africa (MENA) region is
characterized by its arid and semi-arid climate, where
freshwater resources are limited, unevenly distributed, and
highly variable. Most countries in MENA experience
extreme water scarcity, with annual renewable freshwater
per capita often well below the international threshold of
1,000 cubic meters (United Nations, 2018). In fact,
according to the World Resources Institute (WRI), many
MENA countries fall into the "extremely water-stressed"
category, with annual water availability under 500 cubic
meters per capita.

Egypt, one of the most populous countries in the MENA
region, relies heavily on the Nile River for its freshwater
needs. Around 95% of Egypt’s freshwater comes from the
Nile, with its annual flow constrained by both upstream
usage and climate variability (Keller, 2020). Historically,
the Nile has been a source of stability for Egypt, but the
water security of the river has been increasingly challenged
by upstream developments, especially Ethiopia’s
construction of the Grand Ethiopian Renaissance Dam
(GERD). The GERD, located on the Blue Nile, has raised
tensions between Ethiopia, Sudan, and Egypt over water
rights. Egypt fears that the dam will significantly reduce the
river's flow, directly impacting agriculture and drinking
water supplies (Tull, 2020).

Addressing the gaps in water access requires regional
cooperation to ensure equitable distribution of shared water
resources. The Nile Basin Initiative (NBI), launched in
1999, is an example of a cooperative framework aimed at
facilitating dialogue and collaborative management of the
Nile’s resources. While the GERD remains a source of
tension, the NBI underscores the potential for cooperation
in managing shared water resources. Such frameworks are
essential for mitigating tensions and ensuring that water
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distribution reflects the needs and rights of all riparian
nations (Cascao, 2016).

Beyond transboundary cooperation, innovative water
management techniques, such as efficient irrigation
systems and wastewater recycling, can reduce dependence
on natural freshwater sources (Kibaroglu & Dinar, 2021).
For example, Egypt has invested in drip irrigation to
increase agricultural efficiency and reduce water waste.
Expanding such technologies throughout MENA could
mitigate the impacts of water scarcity.

Table 1 showing Number of Water bodies affected by
saltwater intrusion

Aquifer Location Country

Nile Delta Aquifer Egypt

. Palestine / Israel [/
Gaza Coastal Aquifer

Egypt
Jifarah Plain Aquifer Libya
Coastal Aquifers of Cap-Bon and .
Sfax Tunisia
Coastal Aquifers Algeria
Coastal Aquifers Morocco
Sahel-Jeddah Aquifer Saudi Arabia
Al-Hassa Oasis Aquifers Saudi Arabia

Source: International Water Management Institute
(IWMI)

Saltwater intrusion in the aquifers of the Middle East and
North Africa (MENA) is a severe and escalating problem,
driven primarily by unsustainable water management and
exacerbated by climate change. The table highlights several
key areas affected, showing a pattern of coastal aquifers
being contaminated from the sea. This has been a chronic
issue, but its magnitude has grown significantly over
several periods, particularly in the last few decades.

The aquifers listed, such as the Nile Delta Aquifer in Egypt
and the Gaza Coastal Aquifer, are located in densely
populated coastal regions where a high demand for water
for agriculture, industry, and domestic use leads to over-
pumping of freshwater. This action lowers the water table,
reducing the natural pressure that keeps saltwater at bay. As
a result, the denser saltwater from the Mediterranean Sea
and Red Sea moves inland, contaminating the freshwater
supply. The problem is compounded by a lack of rainfall
and reduced river flow, which are essential for replenishing
these aquifers. The Jifarah Plain Aquifer in Libya and the
coastal aquifers of Tunisia, Algeria, and Morocco all follow
this pattern, where a reliance on groundwater has upset the
natural hydrogeological balance.

The periods when this has happened can be broadly linked
to periods of rapid population growth and agricultural
expansion.

Many MENA countries saw significant agricultural
development and a boom in coastal urbanization. This
period marked the beginning of intensive groundwater
extraction, which initially seemed like a solution to water
scarcity but laid the groundwork for future contamination.
The issue has worsened dramatically. Climate change has
led to more frequent and prolonged droughts, further
depleting aquifers and reducing freshwater recharge
(United Nations Children’s Fund (UNICEF, 2023).
Simultaneously, rising sea levels are increasing the pressure
on coastal aquifers, pushing the saltwater-freshwater
interface further inland. In countries like Egypt, the Nile
Delta is particularly vulnerable to this rise in sea level. In
addition, political instability and conflict in some regions
have led to a breakdown in water management and
governance, allowing for unregulated pumping that
accelerates the problem. In the Gaza Strip, for example,
conflict has destroyed infrastructure, and the aquifer is the
sole source of water, leading to its severe over-extraction
and contamination.

2.1 Uncertainties: Climate Change and its Impact on
Water Resources

The uncertainty created by climate change is perhaps the
most significant factor exacerbating water insecurity in
MENA. Rising temperatures, reduced rainfall, and more
frequent droughts are all expected to worsen the already
dire water situation in the region. According to the
Intergovernmental Panel on Climate Change (IPCC),
climate change is expected to reduce the availability of
renewable water resources in many regions, including
MENA, due to increased evaporation and decreased rainfall
(IPCC, 2021).

The 2006-2010 drought in Syria offers a stark example of
how climate variability and water scarcity can exacerbate
social unrest. During this period, Syria experienced its
worst drought in modern history, with crops failing and
water supplies dwindling, leading to significant rural
displacement. More than 1.5 million people were forced to
leave their homes due to the loss of livelihoods, primarily
from agriculture (Kelley et al., 2015). This mass migration
contributed to the destabilization of urban centers, and
some experts argue that the drought played a role in
triggering the civil war that began in 2011.
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Table 2 showing Drought Incidence and timeline

vear(s) of Affected Countries Number of Persons Affected
Occurrence
Sahel region, including -
e L Up to 100,000 deaths and millions of people faced severe food shortages
1968-1974 Mauritania, Mali, Niger, and famine. In northern Nigeria alone, 7.5 million people were at risk
Chad, and Sudan ' g Y peop '
This was the most severe drought in Jordan in 500 years. It had widespread
1998-2001 Jordan, Lebanon, Syria socio-economic impacts on farming communities, but a specific number of
affected people is not readily available.
Svria. Iraq. Jordan. and In Syria, an estimated 1.3 to 1.5 million people were internally displaced,
2007-2010 LZba;won o ’ with many moving to urban centers. In total, 2-3 million people were pushed
into extreme poverty.
The Horn of Africa experienced a severe drought that led to widespread food
2014-2017 Somalia, Ethiopia, Kenya insecurity, affecting tens of millions of people. Somalia was particularly
hard-hit, with a major famine declared.
Morocco. Algeria. Tunisia This multi-year drought affected a vast area. In Syria, Irag, and Iran, tens of
2020-2023  Algena, " millions of people faced water shortages and food insecurity. Morocco saw

Syria, Iraqg, Iran

a 40% drop in cereal production in 2023

UNCCD Drought Hotspot reports; International Water Management Institute (IWMI)

The Middle East and North Africa (MENA) region has a
long and difficult history with drought, which is a recurring
and intensifying problem due to its arid climate and the
accelerating effects of climate change. The impacts are
intensified by the region's high water scarcity and
dependence on rain-fed agriculture. The timeline of
droughts in the MENA region is closely linked to periods
of political instability. Drought-induced crop failures, food
price hikes, and mass migration place immense strain on
already fragile economies and political systems, making
them more susceptible to conflict (United Nations
Convention to Combat Desertification, 2023). The region is
home to some of the world's most water-stressed countries,
and droughts are a major driver of food and water
insecurity, economic instability, and even conflict.

Between 1968 to 1974, the Sahel region witness a
devastating multi-year drought across the Sahel region,
which stretches across North Africa (Glantz, 1976;
Eckholm & Brown 1977). It caused widespread famine and
triggered a massive mobilization of international
humanitarian aid, drawing global attention to the link
between climate and desertification.

Recent report had shown how great famine in the Horn of
Africa particularly Sudan led significant social disruption
(UN Convention to Combat Desertification, 2023).
Drought had been a serious concern in the 21% century and
its effects redoubles recently. Climate models project that
the MENA region will continue to become hotter and drier.

This will lead to a decrease in average precipitation, more
frequent and longer-lasting heatwaves, and a reduction in
water availability (IPCC, 2024).

Between 2007 to 2010, millions of Syrians got stuck
following drought incidence. This was one of the most
severe and prolonged droughts in modern Syrian history,
contributing significantly to agricultural collapse, mass
internal migration from rural areas to urban centers, and
socio-economic stress (Kelley, Mohtadi, Cane, Seager &
Kushnir, 2015). Many analysts and experts link this drought
as a contributing factor to the civil unrest that led to the
Syrian Civil War (UN Office for the Coordination of
Humanitarian Affairs (OCHA) 2023; World Food
Programme, 2024).

More recently, a series of multi-year droughts have affected
vast areas, including Morocco, Algeria, Tunisia, and the
Levant countries of Jordan, Lebanon, and Syria (World
Meteorological Organization, 2022). The 2023 drought in
Morocco, for instance, led to a 40% drop in cereal
production. The Horn of Africa also experienced a
catastrophic multi-year drought during this period,
affecting tens of millions of people.

2.2 Atrocities in Water Resource Management

Water resources are often strategically manipulated during
times of conflict (World Resources Institute, 2024). In
MENA, where geopolitical tensions over water are high,
water scarcity becomes both a cause and a consequence of
war. Water infrastructure, including reservoirs, pipelines,
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treatment plants, and distribution systems, is the backbone
of a functioning society. It ensures access to clean drinking
water, sanitation, and irrigation for agriculture. In conflict
zones, such infrastructure is often deliberately targeted,
leaving civilians vulnerable to waterborne diseases,
malnutrition, and displacement (World Bank, 2021). The
damage to water infrastructure not only impacts daily life
but also has long-lasting effects on recovery and
development.

In Yemen, the ongoing conflict between Houthi rebels and
the internationally recognized government has led to
widespread destruction of water infrastructure, further
exacerbating an already dire water scarcity problem.
Yemen is already one of the most water-scarce countries in
the world, with its groundwater resources being heavily
depleted. The war has caused the destruction of essential

water facilities and the collapse of the public water supply
system, leaving millions without reliable access to clean
water. The United Nations (UN) estimates that more than
16 million Yemenis lack access to safe water and sanitation
(UNICEF, 2020).

The destruction of water infrastructure needs a coordinated
response from international humanitarian organizations.
The UN and agencies like the International Committee of
the Red Cross (ICRC) have played a critical role in
delivering emergency water supplies to affected
populations and repairing damaged infrastructure.
However, long-term solutions must focus on rebuilding and
fortifying water systems against future conflict, while
incorporating local communities in the design and

maintenance of water infrastructure.

Table 3 showing Water Facilities destroyed during social crisis

Type of Water Damage Year of Incidence  Town/City Country
Targeted Bombing/Shelling 2012-2016 Aleppo Syria
Ongoing Hodeidah, Ta'iz Yemen
Ongoing Gaza Strip Palestine
2011 Brega, Sirte Libya
Seizure & Weaponization 2014 Mosul Iraq
2014 Fallujah Iraq
2013-2017 Tishrin, Tabga Syria
Cutting Off Supplies Various Aleppo and other besieged cities Syria
Ongoing Gaza Strip Palestine
Infrastructure Neglect & Sabotage 2023 Derna Libya

Ongoing

Various towns & cities

Yemen, Syria, Libya

UNCCD Drought Hotspot reports; International Water Management Institute (IWMI)

Water facilities are frequently a direct target of destruction
and a key tool in conflict across the Middle East and North
Africa (MENA). They are destroyed by airstrikes, shelling,
and direct attacks, and are often tampered with to gain a
strategic advantage, inflict collective punishment, or
terrorize civilian populations. This has led to severe
humanitarian crises in conflict zones (International
Committee of the Red Cross, 2023).

In conflicts like those in Syria, Libya, and Yemen, water
treatment plants, pumping stations, pipelines, and dams
have been directly bombed (Kelley et al 2015). These
attacks are not random; they are deliberate acts to cripple
essential services and force populations to flee. For
example, during the Syrian Civil War, the Aleppo water

infrastructure was extensively damaged. Key facilities,
including the main water pipeline, pumping stations (like
the Bab Al-Nayrab and Suleiman al-Halabi stations), and
the al-Khafsa water treatment facility, were repeatedly
attacked by various parties, depriving millions of people of
running water.

Still in Syria and Irag, groups like ISIS seized control of
major dams, such as the Mosul Dam on the Tigris River,
and used them as a strategic weapon. By controlling the
flow of water, they could flood downstream areas, deprive
opposing forces of a water supply, or hold entire cities
hostage.
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During conflict, there are incidences where water supplies
are cut off. Siege tactics often involve cutting off water and
electricity to besieged communities. This was used in Syria
by various parties to the conflict, and it has been a tactic in
the ongoing conflict in the Gaza Strip, where water and
sanitation networks have been systematically targeted
(World Food Programme, 2017).

Even when not directly attacked, water infrastructure in
conflict zones suffers from a lack of maintenance, fuel
shortages, and a "brain drain" of skilled personnel. This
leads to broken pipes, leaking networks, and contaminated
water sources, which in turn cause outbreaks of waterborne
diseases like cholera.

UNICEF as well as World Meteorological Organization has
documented multiple attacks on critical water facilities,
with some being hit repeatedly in Yemen (World
Meteorological Organization, 2022). This has left millions
of children without access to safe drinking water and fueled

a massive cholera epidemic. Water treatment plants, water
stations, and pipelines have been consistently targeted by
airstrikes. In 2016, a major desalination plant in Mokha was
destroyed, disrupting the water supply for both Mokha and
Ta'iz in Yemen

Catastrophic water crisis is ongoing Gaza Strip involving
the systematic destruction of water and sanitation
infrastructure (The National Drought Mitigation Center,
2023). Reports indicate that a significant percentage of
water wells, desalination plants, and wastewater treatment
facilities have been damaged or destroyed. This has forced
the population to rely on unsafe water, leading to a public
health catastrophe.

In addition, following the 2011 civil war, critical water
installations, including a water pipe factory in Brega and
facilities in Sirte, were bombed. This damaged the vital
Great Man-Made River network, which supplies water to
millions of Libyans.

Table 4 showing Water-related crisis

Nature/Cause of Conflict

Magnitude of the Effect

Year(s) of

Town(s)/Country(s) Incidence

Weaponization of Water (Seizure Displaced tens of thousands of people. Used

of dams to control flow and

threaten populations) advances.

as a military tactic to flood areas and block

Fallujah Dam, Iraq 2014

The Islamic State of Irag and Syria (ISIS)
used it as a strategic tool to control water and Mosul Dam, Iraq 2014

electricity supplies.

Control over the dam was a key strategic
element in the civil war, affecting water and

power for millions.
Systematic Destruction of

and shelling of water facilities)

Tishrin & Tabga

. 2013-2017
Dams, Syria 013-20

Water supply to millions was severely
Infrastructure (Targeted bombing disrupted, leading to a humanitarian crisis and Aleppo, Syria
outbreaks of waterborne diseases like cholera.

2012-2016

Widespread destruction of water facilities,

including desalination plants and pumping
stations, has left millions without safe

Hodeidah, Ta'iz, Ongoing since
Yemen 2015

drinking water and fueled a major cholera

epidemic.

Airstrikes have destroyed water wells and
networks, forcing a public health crisis and
reliance on unsafe water.

Drought and Climate Change
(Exacerbating water stress and
leading to social unrest)

A multi-year drought caused a significant drop
in agricultural production and placed immense
stress on water resources.

Ongoing since
2008,
intensified in
2023

Gaza Strip, Palestine

One of the most severe droughts in the

country's history. Contributed to crop failures, Southern provinces of
rural-to-urban migration, and social stress, a  Syria

factor linked to the start of the civil war.

2007-2010

Morocco, Algeria,

.. 2020-2023
Tunisia
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Nature/Cause of Conflict

Magnitude of the Effect

Year(s) of

Town(s)/Country(s) Incidence

Infrastructure Neglect & Natural ~ The collapse of two dams due to an extreme

Disaster (Years of neglect made
infrastructure vulnerable to
extreme weather)

flood event, exacerbated by a lack of
maintenance during years of conflict, killed
thousands and destroyed a quarter of the city.

Source: The National Drought Mitigation Center (NDMC); World Meteorological

Organization (WMO)

Table 5 showing transboundary water crisis

Nature/Cause of Conflict Magnitude of the Effect

River Basin &

. Year(s) of Incidence
Countries (5)

Dam Construction (Upstream Water flow to downstream countries was
significantly reduced, causing droughts,
agricultural losses, and heightened political

countries building dams
without downstream

agreements) tensions.

Turkey's Southern Anatolia Project (GAP), a
series of large dams, has drastically reduced
river flow to Syria and Iraq, causing severe
water shortages and salinization of

agricultural lands.

Ongoing since 2011 (with
Nile River Basin  the construction of the
(Ethiopia, Sudan, Grand Ethiopian
Egypt) Renaissance Dam
(GERD))

Tigris-Euphrates
River Basin
(Turkey, Syria,
Irag, Iran)

Ongoing since the 1970s

The Jordan River's flow has been reduced to

Water Diversion (Countries
diverting water for their own
use, violating prior

agreements) states

Exacerbated Scarcity
(Drought and climate change
intensifying political tensions

over shared resources) the Syrian civil war

Infrastructure Neglect (Lack
of maintenance on shared
infrastructure due to political
instability and conflict)

Refugee Influx (Large-scale
displacement of people
putting immense pressure on

transboundary water supplies) .
y PP )rlvers.

less than 10% of its historical average,
endangering the ecosystem and severely
impacting water availability for all riparian

A prolonged drought led to crop failures and
mass migration, placing immense pressure
on already limited water resources and
contributing to the social unrest that led to

Jordan River Basin
(Israel, Jordan,
Syria, Palestine,
Lebanon)

Ongoing since the 1960s

Jordan River Basin
& Tigris-Euphrates
Basin (Syria, Iraq,
Jordan)

2007-2010

Years of political instability and neglect of
the Great Man-Made River Project led to
repeated disruptions in water supply for
millions, highlighting the vulnerability of
shared water systems during conflict.

Great Man-Made

River (Libya) Ongoing since 2011

The influx of over a million Syrian refugees

into Jordan caused a surge in water demand,

straining the country's limited resources and Jordan, Syria
increasing reliance on shared aquifers and

Ongoing since 2011

Source: The National Drought Mitigation Center (NDMC); World Meteorological

In the context of armed conflicts, water infrastructure
becomes a strategic target for warring factions, and its
destruction exacerbates the humanitarian crises. Damage to
water infrastructure—ranging from pipelines, pumping
stations, and treatment plants to wells, reservoirs, and
irrigation systems—has widespread implications for water
access and quality.

Organization (WMO)

Conflicts in the MENA region, especially in recent decades,
have had devastating effects on water infrastructure. Water
systems, once vital to public health, agriculture, and
economic activities, have been destroyed or rendered non-
functional. The destruction of water facilities not only
interrupts the supply of clean water to households and
communities but also contributes to the spread of
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waterborne diseases, displacement of populations, and the
collapse of local economies. One of the most alarming
examples of water infrastructure damage resulting from
conflict is the ongoing Syrian Civil War. Over the course of
the war, infrastructure has been extensively damaged, with
water facilities and services targeted both directly and
indirectly by the warring factions. According to the United
Nations (UN), the conflict has caused a drastic decline in
water availability, with the destruction of over 50% of the
country’s water facilities, including pipelines, treatment
plants, and wells (UNICEF, 2019).

Aleppo, once Syria’s largest city, has faced severe water
shortages as key facilities, such as the Suleiman al-Halabi
water station, were destroyed in airstrikes and ground
fighting. The damage to the Al-Khafsa water treatment
plant, which supplied Aleppo with clean water, is
particularly significant as it led to the contamination of
water sources, leaving millions without access to potable
water. The resulting public health crisis, including the
spread of diseases like cholera, highlights the vulnerability
of the water infrastructure during conflict.

Furthermore, the government and rebel forces have both
been accused of using water as a weapon. The Syrian
government has been implicated in cutting off water
supplies to rebel-controlled areas, while opposition groups
have reportedly targeted water supplies in government-held
regions.

Similarly, Yemen has been embroiled in a devastating civil
war since 2014, which has severely impacted the country’s
already fragile water infrastructure. Prior to the war, Yemen
struggled with chronic water scarcity due to over-extraction
of groundwater and the absence of large-scale surface water
resources. The conflict has worsened these conditions, with
reports of water systems being deliberately targeted.

A 2019 report by the UN found that over 80% of Yemen's
population, or more than 24 million people, are in need of
humanitarian assistance, with water and sanitation services
being among the most affected sectors. The destruction of
key water facilities, such as the Al Hudaydah desalination
plant, and the ongoing bombing of pipelines and treatment
plants have left millions of Yemenis without access to clean
water, increasing the risk of diseases like cholera and
diphtheria (World Health Organization, 2019).

The conflict has further exacerbated the issue of water
scarcity, as destruction of infrastructure has not only
reduced water access but also impeded efforts to maintain
existing systems. International aid efforts have been
hampered by security concerns, leaving Yemen’s water
crisis largely unresolved. Iraq’s experience with water
infrastructure damage can be seen through the lens of the
ISIS insurgency from 2014 to 2017. During this period,

ISIS captured large parts of Iraq and deliberately targeted
critical infrastructure, including water treatment facilities.
In Mosul, one of the major cities affected by the conflict,
the targeting of the Mosul Dam—one of the country’s
largest sources of water—created long-term challenges for
the region’s water supply. Damage to water pumping
stations, as well as the contamination of water sources, left
thousands of residents without access to clean water.

Additionally, the ongoing conflict has led to the
displacement of millions, placing additional pressure on
already limited water resources. Many displaced
individuals are forced to rely on unsafe water sources,
which leads to the spread of diseases. The International
Committee of the Red Cross (ICRC) estimates that nearly 7
million Iragis are in need of access to clean water, with
much of this due to the destruction of infrastructure during
the conflict (ICRC, 2018).

In Libya, water infrastructure has been severely affected by
the ongoing civil war, which has destabilized the country
since the 2011 NATO-backed intervention that ousted
Muammar Gaddafi. One of the most significant impacts has
been on the Great Man-Made River (GMMR), a massive
water distribution project designed to provide water to the
Libyan population from deep underground aquifers (Bou-
Zeid & El-Fadel, 2020). The GMMR system, which
includes miles of pipelines and pumping stations, has been
damaged repeatedly during the conflict.

Since 2019, reports indicated that key sections of the
GMMR had been destroyed in airstrikes and by militia
activity, cutting off water supplies to major urban areas.
The GMMR's vulnerability highlights the larger issue of
infrastructure being targeted for strategic purposes during
civil wars. The damage to such systems has had devastating
effects on Libya’s access to clean water, as the GMMR is
critical to the country’s water supply (UNHCR, 2019).

The destruction of water infrastructure during conflict not
only disrupts water supply but also creates severe public
health and humanitarian crises (World Food Programme
2024). In regions where potable water is already scarce, the
collapse of water systems leads to the contamination of
available water sources, increasing the risk of waterborne
diseases such as cholera, dysentery, and typhoid fever.

Since the onset of the war in Ukraine in 2014 and its
escalation in 2022, water infrastructure has been a prime
target of conflict (Sowers & Weinthal, 2019). The conflict
has caused significant damage to water facilities, leaving
millions of Ukrainians without access to safe drinking
water. According to the United Nations, over 10 million
people in Ukraine have been affected by the destruction of
water infrastructure.
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One of the most significant examples of water
infrastructure damage is the destruction of the North
Crimean Canal. This canal, which once supplied water to
Crimea, was damaged during the annexation of Crimea by
Russia in 2014 (World Food Programme 2024).
Subsequently, Ukraine cut off the flow of water,
exacerbating the humanitarian situation in Crimea. Russia's
military offensive in 2022 led to further attacks on
Ukrainian water treatment plants, pumping stations, and
pipelines, disrupting the supply of clean water to both
civilians and military personnel.

In addition to the direct military actions against water
infrastructure, the damage to civilian infrastructure,
including sewage systems, has led to the contamination of
drinking water sources, creating a public health crisis. For
instance, the attacks on the Kakhovka Dam in 2022 resulted
in the flooding of surrounding areas, disrupting both water
supply and agricultural production (Kibaroglu & Dinar,
2021). The long-term implications for water management
in Ukraine remain dire, with widespread infrastructure
damage making it difficult to restore essential services.

The Israeli-Palestinian conflict has seen repeated
destruction of water infrastructure, exacerbating the
humanitarian crisis in the region (Carius & Kunkel, 2021).
The Israeli military has been accused of targeting
Palestinian water facilities, including wells, pipelines, and
treatment plants, during military operations. These actions
have severely limited the access of Palestinians to clean and
safe water, a critical resource in a region already facing
water scarcity.

The situation in Gaza is particularly dire, where the water
supply is insufficient for the population, and 97% of the
water in the aquifer is contaminated due to over-extraction
and pollution (Carius & Kunkel, 2021). The Gaza Strip’s
water system has been repeatedly damaged by airstrikes
and shelling during military operations. According to the
United Nations Office for the Coordination of
Humanitarian Affairs (OCHA), since 2000, over 100 water
and sanitation facilities in Gaza have been damaged or
destroyed due to the conflict (OCHA, 2023). This has led
to widespread contamination of water sources, creating a
public health emergency. Furthermore, the Israeli blockade
of Gaza has hampered efforts to import materials needed
for the repair of water infrastructure.

The blockade, which has been in place since 2007, restricts
the import of critical supplies such as water pumps, pipes,
and chemicals for water treatment. As a result, many
Palestinians in Gaza rely on unsafe sources of water, such
as untreated wells and desalination plants that are not
adequately maintained due to limited resources (OCHA,
2023). The United Nations has warned that Gaza’s aquifers
could become irreparably damaged if the conflict

continues, threatening the future of water access in the
region (UNICEF, 2023).

In Africa, conflicts have severely impacted water
infrastructure across several regions, particularly in
countries like South Sudan, the Democratic Republic of the
Congo (DRC), and Somalia (Carius & Kunkel 2021). These
conflicts have caused widespread displacement and
hindered access to basic services, including clean water and
sanitation.

Since its independence in 2011, South Sudan has been
embroiled in a brutal civil war, which has had devastating
consequences on the country’s water infrastructure. The
conflict has led to the destruction of water pipelines,
treatment plants, and reservoirs. In 2013, a report by the UN
Office for the Coordination of Humanitarian Affairs
(OCHA) noted that the fighting had damaged 70% of the
country's water infrastructure, affecting millions of people
(OCHA, 2023). Access to clean water was severely limited,
leading to a spike in waterborne diseases such as cholera.
In addition, the displacement of populations put further
strain on the already fragile water systems, as refugees
relied on temporary and often unsafe water sources (WFP,
2024).

The ongoing conflict in the DRC has also caused significant
damage to water infrastructure (Zawahri & Al-Amoudi,
2020). Rebel groups, government forces, and militias have
targeted water facilities as part of their military strategies,
resulting in widespread disruption of water supplies. In
2019, a report from the International Committee of the Red
Cross (ICRC) highlighted the damage to water distribution
systems in the eastern DRC, which left over 5 million
people without access to clean water. This lack of access
has contributed to the spread of diseases like cholera and
dysentery, which thrive in areas with poor sanitation and
contaminated water (International Committee of the Red
Cross, 2023).

The conflict in Somalia has had a similar impact on water
infrastructure. Militants, including the al-Shabaab group,
have attacked water facilities, leading to the destruction of
water wells, treatment plants, and pipelines. These attacks
have exacerbated the country's already dire water crisis,
which is further complicated by recurring droughts.
According to the World Health Organization (WHO), over
3 million people in Somalia lack access to clean water, and
conflict-related damage to water infrastructure has
worsened this situation (World Health Organization 2023).
The destruction of water systems during the conflict has led
to the spread of waterborne diseases, causing thousands of
deaths.

The destruction of water infrastructure during conflicts
leads to immediate and long-term humanitarian
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consequences (World Resources Institute (WRI) (2024).
Lack of access to clean water causes severe health issues,
including the spread of waterborne diseases such as cholera,
dysentery, and typhoid. These diseases thrive in
environments where water sanitation is poor or where
access to clean water is restricted. In addition to health
risks, the damage to water infrastructure exacerbates food
insecurity, as irrigation systems are often destroyed or
disrupted, leading to crop failure and reduced food
production.

The disruption of water services also forces populations to
rely on unsafe or contaminated water sources, which
increases the risk of malnutrition and dehydration (Yahia,
2021). The psychological toll on affected communities is
significant, as people are forced to cope with the uncertainty
of water access, contributing to stress and displacement.

Rebuilding water infrastructure in conflict zones is an
immense challenge. International organizations such as the
UN, the International Red Cross, and various NGOs have
been working to repair and rehabilitate water systems in
conflict-affected areas. In Ukraine, for example, the UN’s
Office for the Coordination of Humanitarian Affairs
(OCHA) and local authorities have been working to provide
emergency water supplies to those affected by the ongoing
conflict (OCHA, 2023). In Gaza, international aid has been
channeled to repair water systems, including the provision
of desalination plants and water treatment facilities.

In Africa, organizations like UNICEF and the World Bank
have been involved in rebuilding water infrastructure in
conflict zones such as South Sudan and Somalia (Yemen
Ministry of Water and Environment, 2020). However, the
ongoing violence and instability often make these efforts
challenging, as the security situation hinders the movement
of aid workers and supplies.

3.0 Materials and Method

This work is based on a comprehensive and systematic
synthesis of existing literature and publicly available data.
The methodology employed was designed to provide a
robust, evidence-based analysis of water scarcity in the
Middle East and North Africa (MENA) region by
identifying, collecting, and synthesizing information from
a diverse range of reputable sources. This approach enabled
the integration of findings from scientific, governmental,
and humanitarian sectors to form a holistic and multi-
disciplinary perspective.

The data for this analysis was exclusively sourced from
secondary materials, including peer-reviewed academic
papers, inter-governmental and  non-governmental
organization reports, and established news media. The
selection process prioritized sources from globally
recognized and authoritative bodies to ensure the credibility

and accuracy of the information presented. Key sources of
data included: Reports from the Intergovernmental Panel on
Climate Change (IPCC), the World Meteorological
Organization (WMO), and the International Water
Management Institute (IWMI) were utilized to establish the
climatic context of water scarcity.

Data from the World Resources Institute's (WRI) Aqueduct
Water Risk Atlas, as well as the United Nations Convention
to Combat Desertification (UNCCD) Drought Hotspot
reports, were consulted for quantitative and qualitative
assessments of regional water stress. Reports from United
Nations bodies such as UNICEF and the World Health
Organization (WHO), along with the World Bank, were
used to analyze the social, economic, and health-related
impacts of water scarcity on human populations.
Information was gathered from academic journals and
reports from think tanks specializing in international
relations and regional security to understand the
geopolitical implications of water management.

A rigorous search strategy was employed across various
databases and search engines using a combination of
keywords, including "water scarcity MENA," "climate
change and water resources,” "water security Middle East,"”
and specific country names in conjunction with "drought”
and "water stress." The synthesis was limited to publicly
available, non-proprietary information. Thematic Analysis
was also employed to consolidate the study. Information
was categorized and grouped into key themes, including
climate impacts, population dynamics, agricultural
practices, governance and policy, and geopolitical conflicts.
This allowed for the identification of recurring patterns and
the interconnections between different drivers of water
scarcity.

The data was used to compare and contrast the different
approaches and challenges faced by various countries
within the MENA region, highlighting best practices and
common pitfalls. Findings from the various sources were
cross-referenced to validate key claims and to build a
cohesive narrative. For instance, data on decreasing
precipitation from the IPCC was linked to reports of
reduced agricultural yields from the IWMI and increased
humanitarian needs from UNICEF.

This methodology, focused on the synthesis of high-quality
secondary data, allowed for the development of a
comprehensive overview of water scarcity in the MENA
region, providing a foundation for policy recommendations
without the need for primary data collection.

4.0 Results and Findings

The Middle East and North Africa (MENA) region faces a
severe, multifaceted water crisis rooted in physical scarcity,
climate change, and conflict. This crisis is fundamentally a
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matter of hydro-climatic realities. The region's arid climate
has led to extreme water stress, with most countries having
very low per-capita freshwater availability. A heavy
reliance on transboundary rivers like the Nile and Euphrates
has created significant geopolitical tensions, especially with
upstream development projects like the Grand Ethiopian
Renaissance Dam (GERD). Furthermore, unsustainable
groundwater extraction has caused water tables to drop and
led to saltwater intrusion, contaminating critical aquifers
along the coasts of Egypt, Tunisia, and Morocco.

The effects of climate change introduce a major layer of
uncertainty. Intensified and more frequent droughts have
triggered widespread crop failures and mass migration, as
seen in Syria from 2007-2010, which contributed to the
country's civil war. Climate models project that the region
will continue to become hotter and drier, further stressing
already limited water resources. The economic impacts are
severe, with droughts causing significant drops in
agricultural production.

Finally, the report highlights the deliberate weaponization
of water. In conflict zones like Yemen and Syria, warring
parties have systematically targeted and destroyed water
infrastructure, including pipelines and treatment plants.
This has led to devastating humanitarian crises and
outbreaks of waterborne diseases. At the same time,
factions seize control of strategic assets like the Mosul Dam
to manipulate water flow for military advantage. Even
without direct attacks, infrastructure suffers from neglect,
leading to massive water loss and contamination.

Closing these gaps requires a holistic approach that
combines policy, technology, and community engagement.
Governments and international organizations must
strengthen regional cooperation and enforce multilateral
agreements to ensure the equitable distribution of shared
water resources. The MENA region must invest in water-
efficient technologies like smart irrigation systems,
rainwater harvesting, and desalination, particularly using
renewable energy sources like solar power. Advanced
treatment technologies to recycle wastewater for non-
potable use, as pioneered by countries like lIsrael, are also
crucial for sustainability.

On the infrastructure front, there is a need to rebuild and
modernize water systems to be resilient to climate risks like
floods and droughts. Using smart water management
systems can help monitor and optimize water distribution,
reducing waste and improving efficiency. In regions
affected by conflict, international humanitarian law should
be used to protect water facilities, while international and
local stakeholders must collaborate on reconstruction
efforts. Long-term solutions depend on engaging local
communities in the maintenance of water infrastructure and

making water access a central component of peace
negotiations.

5.0 Concluding Remark and Policy Recommendations

The challenges faced by the MENA region in terms of water
scarcity and infrastructure damage are complex and
multifaceted. Water resources and infrastructure are critical
for the well-being of populations, especially in conflict
zones. The Middle East and Africa particularly arid, semi-
arid and conflict-prone areas have battled with issues of
water access due to an interplay of climate change, water
facilities damage, drought, policy failure, pressure on
existing water sources and geo-political interest.

The high point of this water-related turbulence is the
deliberate destruction of water facilities during conflicts in
regions like Syria, Lebanon, Ukraine, Palestine, and war-
torn African states has devastating and multifarious
consequences, ranging from the spread of waterborne
diseases to increased displacement and food insecurity.
Addressing hydro-climatic challenges, managing climate
uncertainties, and resolving conflicts that disrupt water
access are key to ensuring water security and protection of
human rights for millions of people in the region. Through
regional cooperation, technological innovation, climate
adaptation, and humanitarian efforts, significant progress
can be made in closing the gaps in water access. However,
these solutions such as rebuilding and maintaining of water
infrastructure, innovations in water-efficient technologies,
climate-resilient infrastructure, wastewater reuse, financial
commitment, and community engagement require
sustained political will, regional collaboration, and
international support to achieve lasting water security in the
MENA region.

References

1. Al-Farraj, H. (2019). Desalination in Saudi
Arabia: Achievements and Challenges. Water
Resources Management.

2. Alloush, M. (2018). The Syrian Civil War and the
weaponization of water. Middle East Policy,
25(1), 126-140.

3. Bou-Zeid, E., & El-Fadel, M. (2020). Climate
change and water resources in the Middle East.
Journal of Water Resources Planning and
Management, 146(12), 04020089.

4. Carius, A., & Kunkel, K. (2021). Water in the
Middle East: Challenges and Solutions.
Routledge.

5. Cascao, A. E. (2016). Transboundary Water
Cooperation in the Nile Basin: From the Nile
Basin Initiative to the GERD Crisis. Water
International.

UKR Journal of Economics, Business and Management (UKRJEBM). Published by UKR Publisher




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Echolm, E., & Brown, L. R. (1977). "The
Spreading Desert.” War on Hunger, 12, I-II.
USAID

Food and Agriculture Organization of the United
Nations (FAO). (2022). The State of Food Security
and Nutrition in the World. FAO.

Glantz, M.H. (ed.). (1976). The Politics of Natural
Disasters: The Case of the Sahel Drought.
Praeger.

Intergovernmental Panel on Climate Change
(IPCC). (2023). Climate Change 2023: Synthesis
Report. IPCC.

International Committee of the Red Cross (ICRC).
(2019). "Water and Sanitation in Armed Conflict.”
ICRC.

International Committee of the Red Cross (ICRC).
(2023). Water under fire: Attacks on water
infrastructure in armed conflict. ICRC.

International Committee of the Red Cross. (2018).
Irag: Water Scarcity and Infrastructure Damage.
Retrieved from https://www.icrc.org.

IPCC (2021). Climate Change 2021: The Physical
Science Basis. Intergovernmental Panel on
Climate Change.

Kelley, C. P., et al. (2015). Climate Change in the
Fertile Crescent and Implications of the Syrian
Civil War. Proceedings of the National Academy
of Sciences.

Kelley, C.P., Mohtadi, S., Cane, M.A., Seager, R.,
& Kushnir, Y. (2015). "Climate change in the
Fertile Crescent and implications of the recent
Syrian drought." Proceedings of the National
Academy of Sciences (PNAS), 112(11).

Kibaroglu, A., & Dinar, A. (2021). A framework
for transboundary water cooperation in the Middle
East. Water International, 46(8), 1166-1182.

OCHA. (2023). Humanitarian Needs Overview:
Middle East and North Africa. United Nations
Office for the Coordination of Humanitarian
Affairs.

Sowers, J., & Weinthal, E. (2019). The water-
energy-food nexus in a warming world: The case
of the MENA region. Global Environmental
Change, 58, 101956.

The National Drought Mitigation Center
(NDMC). (2024). Drought in the Middle East and
North Africa: A Regional Analysis. University of
Nebraska-Lincoln.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Tull, D. (2020). The Grand Ethiopian Renaissance
Dam: A Source of Tension in the Nile Basin.
Middle East Policy.

UNHCR. (2019).
Infrastructure.
https://www.unhcr.org.

UNICEF (2020). Yemen Humanitarian Crisis:
Water and Sanitation. United Nations Children’s
Fund.

UNICEF. (2019). Syria: Humanitarian Response.
Retrieved from https://www.unicef.org.

United Nations (2018). The United Nations World
Water Development Report 2018: Nature-based
Solutions for Water.

United Nations Children’s Fund (UNICEF).
(2023). Yemen Humanitarian Crisis: A Children's
Perspective. UNICEF.

United Nations Convention to
Desertification (UNCCD). (2023).
Drought Snapshot 2023. UNCCD.

United Nations Office for the Coordination of
Humanitarian Affairs (OCHA). (2022). "Ukraine:
Humanitarian Response Plan.” United Nations.

Libya: Water Crisis and
Retrieved from

Combat
Global

United Nations Relief and Works Agency
(UNRWA). (2020). "Gaza Water Crisis."
UNRWA.

Unitd Nations, UN Convention to Combat
Desertification (UNCCD), official reports and
documents on the Sahelian drought. 2023

World Bank. (2018). "South Sudan: Water,
Sanitation, and Health." World Bank.

World Bank. (2021). The Future of Water in the
Middle East and North Africa: A Roadmap for
Resilience. The World Bank.

World Food Programme (WFP) Situation Reports.
WFP's reports, such as "WFP East & Central
Africa Horn of Africa Drought Crisis Situation
Report #3, 15 March 2017,"

World Food Programme (WFP). (2024). Food
Security and Water Scarcity in MENA. WFP.

World Health Organization (WHO). (2019).
"Water Sanitation and Hygiene in Humanitarian
Emergencies: A Field Manual." WHO.

World Health Organization (WHO). (2023).
Cholera in Yemen: A Public Health Crisis. WHO.

World Health Organization. (2019). Yemen
Crisis: Water, Sanitation and Hygiene. Retrieved
from https://www.who.int.

UKR Journal of Economics, Business and Management (UKRJEBM). Published by UKR Publisher




37. World Meteorological Organization (WMO).
(2022). State of the Climate in the MENA Region.
WMO.

38. World Meteorological Organization (WMO). The
WMO's annual State of the Global Climate Report
2022

39. World Resources Institute (WRI). (2024). Water
Stress in the Middle East and North Africa. WRI.

40. Yahia, M. (2021). Desalination and Wastewater
Treatment in MENA: Technologies and Policies.
Springer.

41. Yemen Ministry of Water and Environment.
(2020). National Water Strategy and Investment
Program. Government of Yemen.

42. Zawahri, N. A., & Al-Amoudi, S. (2020). Water
Governance in the Arab World: Pathways for
Reform. Oxford University Press.

UKR Journal of Economics, Business and Management (UKRJEBM). Published by UKR Publisher




