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Abstract

Though water covers 71% of the Earth’s surface, only 0.3% of that is available for human use
and consumption. As a result, the growing challenges related to water quality and availability on
a global scale have become a critical concern. This project discusses water quality and quantity
problems affecting Syria, Haiti, and the United Kingdom, focusing on the unique problems and
solutions each country faces as a function of geopolitical, socio-economic, and environmental
contexts. In Syria, the humanitarian crisis is intricate, worsened by a prolonged drought, ongoing
conflict, infrastructure damage, and recent cholera outbreaks. All of this is taking place against a
backdrop of political instability, emphasizing the vital connection between water insecurity and
health crises. Similarly, Haiti faces water quality challenges as a result of cholera outbreaks in
water systems and political instability. But the ways the problem manifests and the solutions
necessary for addressing it are different. These challenges are similar to, but notably distinct
from, the cholera outbreak that impacted the United Kingdom water systems in the mid 1800s.
In the United States, water quality problems have arisen due to aging infrastructure, industrial
pollution, and agricultural runoff, displaying the need for comprehensive policy interventions.
This paper demonstrates how the factors inherent in water quality challenges are unique to each
country. Environmental policies, therefore, must also be distinct and consider the multiple
factors uniquely contextualizing and contributing to the challenges in each country.

Keywords: Water Quality, Water Quantity, Syria, Haiti, United Kingdom, United States,
Environmental Policies, Health Crises, Water Insecurity

1. Introduction

Water is a vital source for all forms of life, but it is unevenly distributed across the globe. Even
though water covers 71% of the Earth's surface, only approximately 2.5% of the Earth's water is
freshwater. While 68.7% of the freshwater is found in glaciers and ice caps, 30.1% is found in
underground water systems, and we can only use 1.2% of all freshwater (UN-Water, 2021).
Unequal water distribution across the globe combined with limited accessible freshwater leads
to regions of abundance and severe scarcity.

Water scarcity threatens global sustainability and is intensified by uneven water distribution and
a rapidly growing demand due to population growth, urbanization, industrialization, and climate
change (Bhaduri et al., 2021). Additionally, the distribution of water use is highly
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disproportionate across regions, exacerbating the severity of water scarcity in already
vulnerable areas.

For example, in Egypt, a staggering 98% of the country’s freshwater is used for irrigation,
leaving just about 27 liters per capita per day for domestic use. This is drastically lower than the
World Health Organization's (WHO) recommendation of at least 50 liters per person per day to
meet basic drinking, sanitation, and hygiene needs (National Center for Biotechnology
Information, 2013). Comparatively, in the United States, irrigation accounts for only 40% of
water use, while domestic water consumption exceeds 410 liters per person daily, highlighting
the vast disparity in water availability and usage across different regions (U.S. Agency for
International Development, n.d.). This contrast illustrates how regions with abundant water
resources can afford more extensive domestic and industrial water usage, while those in
water-scarce regions face intense pressures to prioritize agricultural needs over basic human
requirements.

Globally, the problem of water scarcity is expected to worsen. By 2025, an estimated 1.8 billion
people will be living in regions of absolute water scarcity, and nearly two-thirds of the world’s
population could be experiencing water stress (World Health Organization, 2019). Sub-Saharan
Africa and parts of South Asia are particularly vulnerable, with refugee camps in these regions
often providing as little as 15 liters per person per day for both consumption and hygiene
(UNICEF & WHO, 2023). This is a stark contrast to the WHO's defined minimum for "reasonable
access," which suggests that individuals should have access to at least 20 liters per day within 1
kilometer of their dwelling (World Health Organization, 2019).

Further aggravating the situation is the unequal distribution of water resources globally. While
Asia houses 60% of the world’s population, it only holds about 36% of the world's freshwater.
This imbalance is amplified by water stressors such as pollution, unsustainable agricultural
practices, and climate-induced changes in precipitation patterns. For instance, countries in
Northern Africa and the Middle East have some of the highest water withdrawal rates, driven by
inefficient irrigation techniques and a lack of modern infrastructure .

In addition, climate change is expected to exacerbate water scarcity in many regions by altering
precipitation patterns and increasing the frequency of droughts. The Intergovernmental Panel on
Climate Change (IPCC) predicts that by the mid-21st century, up to 75% of the Earth’s land area
will experience more frequent and intense water runoff, leading to greater variability in water
availability.Coastal regions, with population densities twice the global average, are especially
vulnerable to climate change and urbanization. These factors contribute to the loss of riparian
forests, increased river sedimentation, and the destruction of wetlands, all of which degrade
water quality and reduce freshwater availability.
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A notable example of the growing pressure on water resources is the difference in national
water footprints, which measure the total volume of freshwater used to produce the goods and
services consumed by a population. Wealthier countries like the United States and parts of
Europe often have large external water footprints, meaning a significant portion of their water
consumption is linked to the import of agricultural and industrial goods from other regions. In
contrast, many countries in Africa have almost no external water footprint and rely almost
entirely on local water resources, making them more vulnerable to local shortages and climate
variability.

The compounding effects of water scarcity, pollution, and inequitable access lead to disruptions
in agriculture, industry, public health, and environmental sustainability. Addressing these
challenges requires coordinated efforts that integrate technological advancements, improved
governance strategies, and policies aimed at reducing water consumption, increasing efficiency,
and promoting water reuse. Investments in technologies such as desalination, water recycling,
and smart irrigation systems are crucial to alleviating pressure on freshwater resources. Equally
important are governance strategies that ensure equitable water distribution and prioritize
vulnerable populations. This is particularly the case in developing regions where the capacity to
adapt to water scarcity is limited .

This paper will investigate the water quality and quantity problems in the context of Syria, Haiti,
and the United Kingdom. Each of these countries has faced a cholera outbreak that threatened
water infrastructure, and each had a unique response to the crisis. The study will analyze the
impact of drought, conflict, infrastructure damage, and recent cholera outbreaks on water quality
and quantity problem intensified by political instability in Syria; the challenges occurred due to
the cholera outbreaks and political instability on water systems in Haiti; and historical cholera
outbreaks and current water challenges in the United Kingdom. The research provides a
comprehensive understanding of the unique challenges faced by each country and investigates
the applied environmental policies and practices.

It is clear that access to safe water is not just a technological challenge, but a social, economic,
and political one as well. Understanding the interconnected contexts, geopolitical factors,
socio-economic conditions, environmental factors, and public response is important for
addressing the water challenges in a sustainable way. Therefore, sustainable water
management strategies must integrate political cooperation, economic development, and
environmental conservation together to provide equitable water resources for all communities.

2. Syria

Syria is experiencing a multifaceted crisis of ongoing conflict, widespread displacement, severe
economic deterioration, and extensive humanitarian needs, especially the water crisis (UNICEF,
2023). The circumstances are aggravated by the recent cholera outbreak and devastating
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earthquakes that have further strained an already fragile infrastructure (WHO & UNICEF, 2023).
Now in its 14th year, the Syrian civil war has led to over 500,000 deaths and migration of
approximately 13 million people, over half of the pre-war population. Over 6.7 million people are
internally displaced. A further 6.3 million people have sought refuge in neighboring countries
such as Turkey, Lebanon, Jordan, Iraq, and Egypt due to the Syrian regime's crackdown on
peaceful protests. This has escalated into a civil war involving various factions and foreign
interventions from countries including Russia, Iran, Turkey, and the United States (ALNAP,
2015; People in Need, 2023).

Due to conflict, over 90% of the population is living below the poverty line with fuel shortages
and rising food prices further exacerbating the situation (UNICEF, 2023). More than 12 million
people struggle to afford sufficient quality food, and 600,000 children are chronically
malnourished. Also, two-thirds of hospitals and half of primary care facilities are non-operational
(ALNAP, 2015; People in Need, 2023).

While the conflict has created a humanitarian crisis, Syria's water crisis is a critical issue,
particularly in the northeast. The Euphrates River, a vital water source for Syria, has seen
abnormally low water levels due to climate change, wartime destruction, and the weaponization
of water. Currently, more than half of Syrians rely on unsafe water sources, leading to
widespread waterborne diseases, including a severe cholera outbreak that began in late 2022.
By mid-2023, over 60,000 suspected cholera cases had been recorded in Syria, with the
disease spreading into Lebanon (WHO & UNICEF, 2023; Turkish Ministry of Foreign Affairs,
n.d.).

The earthquakes in February 2023 further exacerbated Syria's humanitarian crisis. The
earthquakes resulted in 5,900 deaths and extensively damaged infrastructure already weakened
by years of conflict (UNICEF, 2023). The immediate humanitarian response consisted of
providing protection interventions to over 311,000 people and distributing essential relief items
to more than 342,000 individuals (UNICEF, 2023).

Despite the dire conditions, funding for the Syrian crisis has significantly declined, meeting only
31% of the overall Regional Refugee and Resilience Plan (3RP) needs by the end of 2023. This
funding shortfall has hindered efforts to provide essential services and aid to displaced
populations. The Syrian government’s discriminatory diversion of aid and complex international
sanctions further complicate the equitable delivery of humanitarian assistance (UNICEF, 2023;
OHCHR, 2011). Clearly, the water crisis in Syria is a result of numerous factors, including the
geopolitical context, the socioeconomic factors, and the environmental factors, all of which will
be examined to better understand the problem and ideate on solutions.

2.1. Geopolitical Context
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The Syrian government's inability to address the water crisis played a significant role in
fomenting political and social unrest, as corruption within institutions responsible for water
management contributed to public discontent. The failure to regulate groundwater extraction and
the perception of government neglect were among the factors that sparked the 2011 protests
(Gleick, 2014). Although attributing the Syrian conflict solely to water scarcity would be an
oversimplification, there is evidence that environmental stressors like drought and water
mismanagement acted as catalysts in a broader context of socio-political instability (Femia &
Werrell, 2012). The competition for scarce resources, coupled with economic hardships and
corruption, created a situation that contributed to violent conflict (de Châtel, 2014).

The Syrian civil war, which began in 2011, has become one of the most devastating
humanitarian crises in recent history, resulting in over half a million deaths and the displacement
of more than 12 million people, both internally and externally (UNHCR, 2023). The country has
fragmented into regions controlled by various factions, including the Syrian government,
opposition groups, Kurdish forces, and ISIS remnants, complicating humanitarian aid efforts due
to the volatile security situation (UNICEF, 2023). In areas such as Idlib and Afrin in the north,
ongoing clashes between armed groups and government forces have led to continuous
displacement and civilian casualties. The use of heavy artillery, airstrikes, and chemical
weapons has worsened the situation, causing widespread destruction (Amnesty International,
2023).

Years of bombing and shelling, especially in cities like Aleppo, Homs, and Raqqa, have severely
damaged critical infrastructure, including water systems, healthcare facilities, and roads.
According to the United Nations, over 50% of Syria's water treatment plants and pipelines have
been destroyed or damaged, reducing access to clean water and worsening health crises
(United Nations, 2023). For example, the targeting of the Al-Khafsa water treatment plant in
Aleppo disrupted water supply for over 1.5 million people (Human Rights Watch, 2023). The
destruction of healthcare infrastructure has also been significant, with more than half of the
country’s hospitals and health centers damaged or destroyed, leading to a rise in preventable
diseases and fatalities (WHO, 2023). The lack of safe roads has further hampered humanitarian
aid delivery (OCHA, 2023).

Additionally, Syria’s water crisis extends beyond its borders, as it shares crucial water resources
like the Euphrates and Tigris rivers with Turkey and Iraq. Turkey’s Southeastern Anatolia Project
(GAP), involving 22 dams and 19 hydroelectric plants, has significantly reduced the flow of the
Euphrates River into Syria (Hamid, 2020) .

2.2. Socio-Economic Factors

5



As a result of ongoing conflict, poor infrastructure, and environmental challenges, Syria has
experienced numerous cholera outbreaks, which continue to be a significant public health crisis.
Syria saw an increase in cases of severe acute watery diarrhea, especially along the Euphrates
River, since late August 2022. These cases were later confirmed to be cholera, a disease
caused by the bacterium Vibrio cholerae (WHO & UNICEF, 2023). In September 2022, the
Syrian Ministry of Health reported 338 confirmed cholera cases and 29 deaths, with the majority
of cases concentrated in the northern Aleppo governorate (WHO & UNICEF, 2023). Since the
last major outbreak in Syria was in 2009, which led to numerous deaths and widespread illness,
this resurgence has been critical (NCBI, 2023).

Cholera, an ancient disease, continues to pose a global health challenge, especially in
underdeveloped and low-income countries, as it is transmitted through contaminated food and
water. The Vibrio cholerae bacterium thrives in conditions of poor sanitation and overcrowding.
Around 70% of sewage in Syria is untreated, and nearly a quarter of the population relies on
unsafe water sources, such as water trucks, increasing the risk of cholera outbreaks (UNICEF,
2023). Ingestion of the bacterium can result in severe diarrhea, causing dehydration and
potentially death if left untreated. In Syria, the situation is dire due to the war, which has
disrupted water sources, healthcare systems, and other essential facilities necessary for
maintaining public health (WHO, 2019).

The conflict in Syria has intensely disrupted the health system, with a significant reduction in
healthcare infrastructure and personnel, leaving the population vulnerable to infectious diseases
(People in Need, 2023). Aleppo and Deir ez-Zor have experienced high rates of cholera
because of the population's reliance on contaminated water sources. The reliance on these
unsafe water sources in Syria is primarily due to war-related infrastructure damage, which has
severely disrupted water treatment facilities and sewage systems. Financial constraints and
fragmented governance further hinder efforts to repair and maintain water systems, leaving
many communities dependent on unsafe sources (WHO & UNICEF, 2023). Additionally, the lack
of public health awareness, especially among displaced populations, exacerbates the risk of
cholera outbreaks. The ongoing conflict has also led to mass displacement, with approximately
6.5 million Syrians internally displaced. These displaced populations often live in overcrowded
and unsanitary conditions, which are ideal for the spread of cholera (UNICEF, 2023).

Since the majority of Syrians rely on the Euphrates River, which has been heavily contaminated
due to untreated sewage, industrial pollutants, agricultural runoff, and reduced water flow from
damming and over-extraction, environmental conditions have intensified the cholera crisis
(NCBI, 2023). According to studies conducted in northern Syria in 2016, 97% of drinking water
samples were biologically contaminated with E. coli and nitrates (UNICEF, 2023). The current
drought conditions, intensified by climate change and conflict, have further reduced water
availability, forcing people to use unsafe water sources (WHO, 2019).
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2.3. Environmental Factors

Syria’s water management problems date back several decades. In the 1960s, diesel motor
pumps allowed widespread groundwater extraction for irrigation. By the 1980s and 1990s, the
government promoted agricultural growth with subsidies for water-intensive crops like wheat and
cotton, resulting in a doubling of irrigated land from 625,000 hectares in 1985 to 1.4 million
hectares by 2005 (People in Need, 2023). However, this growth led to many problems as the
Syrian government didn't regulate groundwater extraction, which caused water tables to drop. In
2005, annual per capita water availability decreased from 1,791 cubic meters in 1995 to just 882
cubic meters (UNICEF, 2023). The Ministry of Irrigation introduced Water Law No. 31 in 2008 to
modernize irrigation and set fees, but its implementation didn’t meet expectations due to
bureaucratic inefficiencies and corruption (People in Need, 2023).

Even though Syria's semi-arid climate is naturally prone to droughts, the severity and frequency
of these droughts have increased due to climate change, best represented by the devastating
2006-2009 drought. This drought caused crop failures and displaced rural populations,
particularly from the northeastern "breadbasket" region to urban areas in the south, adding
stress to already struggling urban infrastructures and economies (UNICEF, 2023). An estimated
600,000 people migrated from rural areas to cities by 2010, further straining urban resources
(WHO & UNICEF, 2023). Additionally, deregulation efforts aimed at integrating Syria into the
global market, along with the removal of subsidies on diesel for water pumps and transportation,
left many farmers without the resources to sustain their livelihoods (People in Need, 2023).

The migration of internally displaced persons into urban centers, including Damascus and
Dara’a, worsened existing socio-economic problems by expanding tent settlements and
intensifying competition for jobs, housing, and basic services. This urban migration was not
solely a result of drought, but also the result of years of poor water management and economic
policies that failed to support sustainable agricultural practices (UNICEF, 2023).

The drought reduced the availability of drinking water, irrigation water, and electricity generation,
affecting millions of citizens’ access to humanitarian needs. The agricultural sector, which once
comprised 26% of Syria's GDP and used 87% of the country's water resources, was hardest hit
by the water crisis (People in Need, 2023). In 2021, the wheat harvest plummeted to 1.05 million
tonnes from 2.8 million tonnes in 2020. This intense decline led to a significant increase in
wheat prices, limiting access to affordable food and intensifying food insecurity (UNICEF, 2023).
Furthermore, since Syria's reliance on wheat imports primarily depends on Russia, the ongoing
conflict in Ukraine has threatened the country’s food security (WHO, 2019).

The prolonged drought caused many rivers and reservoirs to dry up, leading to water shortages
in urban and rural areas like Hasakah and Deir ez-Zor, forcing residents to rely on unsafe water
sources and increasing the risk of waterborne diseases (People in Need, 2023).
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2.4. Solutions and Interventions

The rehabilitation of Syria’s damaged water infrastructure has been a top priority. As of
mid-2024, UNICEF reported that over 1.53 million people benefited from the rehabilitation of
water facilities across the country, including the restoration of wells, pipelines, and water
pumping stations, particularly in rural and conflict-affected areas (UNICEF, 2023). For example,
the rehabilitation of a water well in Kisweh city, Rural Damascus, restored access to clean
drinking water for 50,000 people, 70% of whom are women and children, providing 850 cubic
meters of water daily (UNICEF, 2023). However, frequent power outages and fuel shortages
have hindered water pumping operations, necessitating alternative energy sources. In response,
solar power systems have been installed to maintain water supply services. One such system,
installed by UNICEF in Kisweh city in early 2024, powers the local water pump, allowing it to
operate independently of the national grid (UNICEF, 2023). This intervention alone has ensured
a reliable water supply of 850 cubic meters per day for 50,000 residents.

Solar systems have also been introduced in other critical areas to sustain water facilities and
improve service efficiency (UNICEF, 2023). To safeguard water quality and prevent the spread
of waterborne diseases, UNICEF distributed water disinfectants to local authorities across Syria,
benefiting more than 14.45 million people by mid-2024, ensuring that their water is treated and
safe for consumption (UNICEF, 2023). This effort has been crucial in regions where
infrastructure damage and contamination have elevated the risk of diseases like cholera (WHO
& UNICEF, 2023). In response to severe water shortages in northern and northeastern

Syria, emergency water trucking has been employed as a short-term solution, providing an
average of 3.2 million liters of water daily to over 400,000 people in 2023 (WHO & UNICEF,
2023). This measure has been critical in areas such as Raqqa and Deir-ez-Zor, where damaged
infrastructure or contamination has made other water sources inaccessible. The 2022-2023
Syria Humanitarian Response Plan called for $226.2 million to address the country’s water
needs, aiming to provide safe water to 5 million people, covering both emergency and long-term
interventions (WHO, 2019). In northern Syria, the UN previously requested $200 million in
September 2021 to assist 3.4 million people affected by drought and water shortages between
2021 and 2022 (UNICEF, 2022).

Women and girls, particularly vulnerable during water crises, have been the focus of specific
interventions, with water distribution points designed to be more secure and gender-based
violence prevention training integrated into water access programs, benefiting over 1 million
women and girls (UNICEF, 2022). Additionally, the ongoing water crisis has severely impacted
agriculture, leaving 12 million people facing acute food insecurity. In response, organizations like
the Food and Agriculture Organization (FAO) have promoted efficient water use techniques
such as drip irrigation to sustain food production in water-scarce regions (People in Need,
2023).
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In Haiti, approximately 75% of the population lives in rural areas where access to clean and safe
drinking water is severely limited (World Bank, 2023). The country’s water infrastructure is
underdeveloped, with only about 57% of Haitians having access to improved water sources, and
in rural areas, this drops to 50%. In urban areas, the situation is slightly better, but many still rely
on contaminated water sources. This has contributed to widespread waterborne diseases like
cholera, which has resulted in over 820,000 cases and approximately 10,000 deaths since 2010
(NCBI, 2023). The economic burden of waterborne diseases is significant, with households
spending a substantial portion of their income on healthcare for diseases caused by unsafe
water (UNICEF, 2022). In addition, one in 14 children in Haiti dies before the age of five, many
due to preventable waterborne diseases (WHO, 2019). International efforts to address Haiti’s
water crisis have been substantial. Between 2010 and 2020, Haiti received over $13 billion for
disaster relief and development programs, but corruption and inefficiencies have limited the
impact of these funds (UNDP, 2023). Remittances from the Haitian diaspora, amounting to $4.3
billion in 2023, are often used to cover basic needs, including water, highlighting the population's
dependency on external financial support (UNDP, 2023). Despite these efforts, only 43% of the
rural population had access to basic water services in 2020, down from 50% in 1990, with less
than 51% of improved water sources functioning and only 41% of piped water systems
operational (World Bank, 2023). Haiti's weak governance is also reflected in its ranking of 175th
out of 180 countries in the Corruption Perceptions Index, which has delayed or halted critical
water projects (National Bureau of Economic Research, 2022).

1. Haiti

Haiti, the poorest nation of the Western Hemisphere, contends with its own severe water crisis,
intensified by natural disasters, inadequate infrastructure, and economic challenges. Over half
the rural population lacks access to clean water, with the exacerbated effects of natural
disasters (World Bank, 2023). Haiti, with a population of approximately 11.4 million people, faces
an acute water crisis compounded by poor infrastructure, contamination, economic constraints,
natural disasters, and political instability (UNICEF, 2022). Approximately 75% of the population
lives in rural areas where access to clean and safe drinking water is severely limited (World
Bank, 2023). Even in urban areas, the situation is dire, with many relying on contaminated water
sources (NCBI, 2023).

The country’s water infrastructure is severely underdeveloped. Only about 57% of Haitians have
access to improved water sources, with this figure dropping to 50% in rural areas, while urban
areas see slightly better access at 64% (World Bank, 2023). However, "improved" often does
not mean safe, as many of these sources are still prone to contamination. The situation is worse
for sanitation, with only 24% of the population having access to improved sanitation facilities.
This lack of proper sanitation significantly contributes to water contamination. Pollution from
human waste and other sources contaminates many water bodies in Haiti, posing a major health
hazard and leading to outbreaks of waterborne diseases such as cholera (UNDP, 2023). The
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cholera epidemic, which began in 2010, resulted in over 820,000 cases and approximately
10,000 deaths (NCBI, 2023). Despite efforts to control it, cholera remains a significant threat.
Major sources of water pollution include human waste, agricultural runoff, and industrial waste.
Rivers and streams, often used for drinking, cooking, and washing, are highly contaminated. In
rural areas, latrine coverage is low, leading to widespread open defecation, which further
contaminates water sources (UNICEF, 2022).

The economic situation in Haiti limits the government's ability to invest in improving water
infrastructure and services. Over half the population lives below the poverty line, and many
Haitians cannot afford to purchase clean water or invest in household water treatment options
(UNDP, 2023). Over 60% of Haitians live below the poverty line, with 24% living in extreme
poverty. This economic hardship limits their ability to invest in clean water solutions or even
purchase bottled water (UNICEF, 2022). The economic burden of waterborne diseases is
substantial, as households spend a significant portion of their income on healthcare for diseases
caused by unsafe water, further straining their finances (World Bank, 2023).

Haiti is frequently hit by natural disasters such as earthquakes and hurricanes, which cause
flooding and damage to water systems. The 2010 earthquake caused massive destruction,
damaging much of the existing water infrastructure and displacing about 1.5 million people,
many of whom still lack access to clean water (World Bank, 2023). Hurricane Matthew in 2016
left 1.4 million people in need of humanitarian assistance, with water systems extensively
damaged (UNDP, 2023).

Political instability has hindered the government’s ability to provide basic services, including
water. The assassination of President Jovenel Moïse in 2021 and the ongoing political turmoil
have further destabilized the country (UNDP, 2023). Corruption within government agencies
responsible for water management has led to mismanagement of resources and delayed
implementation of water projects (National Bureau of Economic Research, 2022). The lack of
access to clean water has severe health implications. Waterborne diseases are rampant, and
the health system is ill-equipped to handle the widespread health issues resulting from
contaminated water. Water-related illnesses are a leading cause of child mortality in Haiti.
According to UNICEF, one in 14 children dies before the age of five, many due to preventable
waterborne diseases (UNICEF, 2022).

3.1. Geopolitical Context

The water crisis in Haiti is not just a local issue but also a geopolitical concern with implications
for regional stability and international relations. The water crisis contributes to broader issues of
regional security. The instability in Haiti, fueled by inadequate access to basic necessities like
clean water, leads to migration pressures and humanitarian crises that affect neighboring
countries and the broader Caribbean region (UNDP, 2023). The UN reports significant internal
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displacement due to water scarcity and associated conflicts, with over 578,000 people internally
displaced in 2024 alone. This displacement exacerbates regional instability (USAID, 2023).

Haiti has received substantial international aid for water and sanitation projects. Between 2010
and 2020, the UN allocated over $13 billion for disaster relief and development programs in Haiti
(UNDP, 2023). Despite this, the impact has been limited due to inefficiencies and corruption.
USAID has been actively involved in water and sanitation projects in Haiti, focusing on
improving infrastructure and providing emergency relief. However, sustainability remains a
challenge due to the fragile political situation and ongoing natural disasters (USAID, 2023).
Haiti’s reliance on international aid for water and sanitation highlights its economic
vulnerabilities. International aid constitutes a significant portion of the national budget, and any
reduction in aid impacts the country's ability to manage its water resources. Remittances from
the Haitian diaspora are crucial, amounting to $4.3 billion in 2023. These funds often go towards
basic needs, including water, highlighting the population's dependency on external financial
support (UNDP, 2023).

Climate change exacerbates water scarcity and quality issues. Haiti is highly vulnerable to
climate change impacts such as sea-level rise, increased frequency of hurricanes, and changes
in rainfall patterns (Weathering Risk, 2023). These factors lead to more severe and frequent
water shortages. Efforts to mitigate climate impacts include reforestation and watershed
management. However, these initiatives require significant investment and consistent
implementation, which are challenging in Haiti's context (UNDP, 2023). Access to clean water is
a fundamental human right. The international community has a moral and legal obligation to
support Haiti in ensuring this right is upheld. Advocacy groups continue to push for more
significant international involvement to address the water crisis. The water crisis in Haiti hinders
progress toward achieving Sustainable Development Goal 6, which aims for universal access to
clean water and sanitation by 2030. Addressing this issue is crucial for broader development
and human rights objectives (World Bank, 2023).

Only 26% of the population has access to piped water. In rural areas, less than 15% have such
access. Improved sanitation facilities are accessible to only 34% of the urban population and a
mere 20% of the rural population. Studies show that 42.3% of the population lacks access to
safe drinking water. Testing reveals high levels of pathogens, including E. coli, in many water
sources. From 2010 to 2023, over 820,000 cholera cases were reported, with about 10,000
deaths (NCBI, 2023). Ongoing cholera outbreaks continue to be a significant public health issue.
Diarrheal diseases account for approximately 20% of hospital visits and are a leading cause of
child mortality (UNICEF, 2023).

Over 60% of Haitians live below the poverty line, with an average income of less than $2 per
day (UNDP, 2023). Families spend around 10-20% of their income on healthcare related to
waterborne diseases (UNICEF, 2023). Haiti ranks 175th out of 180 countries in the Corruption
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Perceptions Index, indicating severe governance challenges. Political instability has resulted in
delayed or incomplete implementation of water projects, with less than 50% of planned projects
completed (National Bureau of Economic Research, 2022). Between 2010 and 2020, over $13
billion was allocated for disaster relief and development. However, less than 30% reached
intended water and sanitation projects due to corruption and inefficiencies (UNDP, 2023). USAID
has invested over $500 million in water and sanitation projects since 2010, focusing on
infrastructure development and emergency response (USAID, 2023).

3.2. Socio-Economic Factors

In January 2010, a magnitude 7.0 earthquake struck Haiti, causing widespread devastation,
collapsing buildings, and resulting in the deaths of an estimated 230,000 people, while
displacing over a million (UNDP, 2023). Since Haiti is vulnerable to natural disasters, the
earthquake had disastrous consequences, damaging the country’s already weak infrastructure
and contributing to its water crisis by damaging numerous wells and water systems that are
crucial sources of fresh water for many Haitians (UNEP, n.d.). The 2010 earthquake caused an
estimated $8 billion in damage, with a significant portion affecting water infrastructure (UNDP,
2023). The aftermath of the earthquake made contaminated water sources more prevalent due
to damaged infrastructure.

After the devastating earthquake, Haiti experienced a severe cholera outbreak. This epidemic
began in mid-October 2010, just nine months after the earthquake, and quickly turned into a
public health crisis. By June 2013, there were 658,563 reported cases of cholera and 8,111
deaths, making it one of the most severe cholera outbreaks in recent history (NCBI, 2023).

The cholera strain was traced back to a group of Nepalese United Nations (UN) peacekeepers
stationed at a base near the town of Mirebalais, located by the Artibonite River. Investigations
revealed that the peacekeepers had come from an area in Nepal experiencing a cholera
outbreak shortly before their deployment to Haiti. When genomic sequencing confirmed an
identical match between the Haitian and Nepalese cholera strains, the UN peacekeeping base
was subsequently accepted as the source of cholera in Haiti (Bartels et al., 2022). The
sanitation facilities at their camp were substandard, leading to the contamination of the nearby
Meille River with cholera bacteria, which is a major source of water for drinking, bathing, and
irrigation for many Haitians (Bartels et al., 2022).

Haiti’s weak water and sanitation infrastructure, already threatened by the earthquake, further
allowed cholera bacteria to spread rapidly. The Artibonite River led to the swift transmission of
the disease downstream, affecting communities relying on the river for drinking water. The
collapse of the water and sanitation systems due to the earthquake forced the population to rely
on untreated water sources, which were contaminated with cholera bacteria (NCBI, 2023). The
displacement caused by the earthquake forced millions of people to live in temporary,
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overcrowded shelters and camps with inadequate sanitation facilities, creating ideal conditions
for the spread of cholera by making it difficult to maintain hygienic conditions (UNICEF, 2023).

Even before the earthquake, Haiti had limited access to sanitation facilities. The increased rate
of displaced people further strained these limited resources. In many areas, there were no
proper toilets or waste disposal systems, leading to open defecation, which contributed to the
contamination of water sources. Furthermore, the damage to healthcare facilities caused by the
earthquake left the country without adequate resources to handle the cholera outbreak.
Hospitals and clinics that remained functional were at overcapacity, causing a shortage of
medical supplies, trained healthcare workers, and facilities to provide adequate treatment for
cholera victims (UNICEF, 2023).

The lack of public health awareness about cholera and its transmission further triggered the
spread of the disease, since many people were unaware of the importance of boiling water,
proper handwashing, and using treated water for drinking and cooking. Cultural practices,
including the communal use of water sources, increased the spread of the bacteria (NCBI,
2023).

3.3. Environmental Factors

Haiti, one of the most exposed countries to natural disasters, has suffered significant impacts
from climatic events, with weather-related disasters historically causing annual damage
equivalent to about 2% of its GDP (Winrock International, 2021).

Due to its climate and geographic location, Haiti is frequently hit by hurricanes and tropical
storms. The frequency of these natural disasters further damages water infrastructure and leads
to flooding (UNEP, n.d.). Since flood waters often contaminate clean water sources with sewage
and other pollutants, the risk of waterborne diseases increases. This was the case in 2016 when
Hurricane Matthew struck Haiti, causing widespread flooding that contaminated water sources
with sewage and debris, leading to a surge in cholera cases across the country (ReliefWeb,
2016). The cyclical nature of these natural disasters disrupts the improvement of lasting
solutions to the country's water infrastructure (World Bank, 2023).

Hurricane Matthew, which struck Haiti on October 4, 2016, as a devastating Category 4
hurricane, caused catastrophic damage estimated at $2.8 billion, severely impacting water
systems and infrastructure (UNDP, 2023).

3.4. Solutions and Interventions

Haiti has been addressing its severe water scarcity through a range of targeted interventions,
including a $4.5 million project funded by the Global Environment Facility-Least Developed
Countries Fund (GEF-LDCF) to improve climate resilience in the water sector, benefiting around
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130,000 people in the southeast (UNDP, 2023). The World Bank’s Sustainable Rural and Small
Towns Water and Sanitation Project (EPARD) has provided access to clean drinking water for
over 560,000 rural residents and improved sanitation for 31,000 people (World Bank, 2023).
Despite these efforts, only 43% of the rural population had access to basic water services in
2020, down from 50% in 1990, with only 51% of improved water sources functioning and 41% of
piped water systems operational (UNDP, 2023).

The GEF-LDCF project also focuses on environmental restoration, reforesting 3,840 hectares
and rehabilitating 700 hectares to aid water conservation (UNDP, 2023). Women, who are
disproportionately affected by water shortages, are now being integrated into water
management systems through gender-focused initiatives (UNDP, 2023). Additionally, the
National Directorate of Drinking Water and Sanitation (DINEPA) is implementing the REGLEAU
program, expected to provide 150,000 people with new access to water services and improve
access for 1.5 million others (USAID, 2023). Climate change, exacerbating Haiti's water issues,
has led to the development of a National Adaptation Plan (NAP), integrating climate risks into
water management to prepare for the projected increase in droughts and rainfall variability
(World Bank, 2023).

2. United Kingdom (UK)

Cholera has significantly impacted the public health landscape of the United Kingdom (UK),
particularly during the 19th century. The first confirmed case of cholera in Britain occurred in
September 1831 when William Sproat of Sunderland contracted the disease. Over the next
three decades, Britain experienced four major cholera epidemics: 1831-1832, 1848-1849,
1853-1854, and 1866, each contributing to evolving public health responses and a deeper
understanding of disease transmission mechanisms(Davey Smith, 2002).

The first major cholera epidemic in Britain began in Sunderland in 1831 and quickly spread
across the country, reaching London by 1832. During this period, the disease was often
perceived as a divine punishment for moral failings, especially among the poorer populations.
The epidemic claimed approximately 21,800 lives in England and Wales and 9,600 in Scotland
(Underwood, 1948). Initial reactions were characterized by widespread panic and confusion
among the public and medical professionals, as there was no established cure or understanding
of how the disease spread. The Central Board of Health was formed in response to the
outbreak, emphasizing the need for coordinated public health strategies (Underwood, 1948).

The second epidemic was the most severe in terms of fatalities, with around 53,000 deaths
recorded in England and Wales alone (Davey Smith, 2002). This outbreak began in Scotland in
October 1848 and took hold in London by February 1849. The medical community was deeply
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divided over the causes and transmission routes of cholera. The prevailing miasmatic
theory—suggesting that diseases were spread by "bad air" from decaying organic
matter—dominated early debates. Edwin Chadwick, a prominent figure in public health, argued
that all foul smells were indicative of disease, prompting extensive sanitary reforms aimed at
improving air quality and waste disposal systems (Davey Smith, 2002).

However, the 1848-1849 epidemic also marked the beginning of a shift in understanding toward
waterborne transmission. John Snow, a London-based physician, published his groundbreaking
pamphlet on cholera transmission in 1849, arguing that contaminated water supplies were the
primary vector for the disease. Snow’s theory suggested that cholera was a local infection of the
alimentary canal, introduced through the accidental ingestion of contaminated water or food.
This hypothesis challenged the prevailing miasmatic theory, setting the stage for future
epidemiological investigations (Snow, 1855).

The 1853-1854 epidemic provided critical evidence supporting Snow's waterborne transmission
theory. In London, Snow meticulously mapped cholera cases around the Broad Street pump,
identifying it as the outbreak's source. This investigative work culminated in the removal of the
pump handle, effectively ending the outbreak. Snow's findings were further validated by the
stark contrast in cholera mortality rates between households supplied by different water
companies: those receiving water from the polluted Thames had significantly higher death rates
than those receiving cleaner water from upstream. Snow’s research marked a pivotal moment in
public health, highlighting the importance of clean water supply in preventing cholera outbreaks
(Snow, 1855).

The last major cholera outbreak in Britain occurred in 1866, primarily affecting London’s East
End. By this time, Snow’s waterborne theory had gained more acceptance, and public health
interventions focused on improving water quality. The epidemic's spread was significantly
curtailed compared to earlier outbreaks, largely due to these improved sanitation measures. The
1866 epidemic caused approximately 14,378 deaths in England and Wales, a marked reduction
compared to previous epidemics (Underwood, 1948).

The repeated cholera epidemics in Britain underscored the critical importance of sanitation and
clean water. John Snow’s work laid the foundation for modern epidemiology and public health
practices, emphasizing data collection, statistical analysis, and a systematic approach to
understanding disease transmission. These outbreaks also spurred significant public health
reforms, including the establishment of better sewage systems, improved waste management
practices, and the implementation of water filtration methods (Snow, 1855).

By the end of the 19th century, public health infrastructure had improved considerably, and
cholera, once a recurring threat, had largely been controlled through these measures. The
understanding that cholera was transmitted primarily through contaminated water and the
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consequent focus on sanitation marked a transformative period in the history of public health,
not just in the UK, but globally (Underwood, 1948).

Cholera’s history in the UK highlights the evolution of public health responses to infectious
diseases and the importance of scientific inquiry and evidence-based policy in disease
prevention. The lessons learned from the cholera epidemics of the 19th century remain relevant
today, particularly in the context of managing waterborne diseases and ensuring safe water
supplies in urban and rural settings alike.

Currently, The United Kingdom faces increasing water scarcity due to climate change-induced
shifts in rainfall patterns, population growth, and aging infrastructure, leading to heightened risks
of droughts and water shortages.

4.1. Geopolitical Context

Water scarcity in the United Kingdom (UK) is a growing concern influenced by various
geopolitical factors. Traditionally perceived as a country with ample rainfall, recent climate data
suggests a significant shift in water availability patterns due to climate change and population
growth. According to the Office of National Statistics (ONS, 2017), the UK’s population is
projected to increase by nearly 10 million people by 2040, placing additional pressure on
already strained water resources. Concurrently, climate models predict that the UK will
experience hotter, drier summers and wetter winters, increasing the frequency and severity of
droughts (Rahiz & New, 2013).

The political response to water scarcity has been marked by both reactive and proactive
measures. The Water Act 2014 introduced significant reforms aimed at improving water
efficiency and promoting sustainable water management practices. These reforms included the
promotion of water-efficient practices among households and businesses and the introduction of
new regulatory frameworks for water trading to encourage the more efficient use of water
resources (Waterwise, 2013).

The UK government has also implemented temporary use bans during periods of drought, such
as those experienced in 2018. These bans, often referred to as "hosepipe bans," restrict
non-essential water use and have been effective in reducing demand during periods of acute
water scarcity (Larbey & Weitkamp, 2020). However, critics argue that such measures are
reactive and do not address the underlying issues contributing to water scarcity, such as aging
infrastructure and inefficient water use practices (Koop et al., 2019).

The geopolitical landscape around water management in the UK is also shaped by broader
considerations, including the impact of Brexit. As a former member of the European Union (EU),
the UK was subject to EU water directives, which provided a framework for water management
and conservation. Brexit has introduced new challenges and opportunities for the UK in terms of
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water policy. The country must now navigate its water management strategies independently,
balancing the need for domestic policy coherence with international water management
standards and agreements.

4.2. Socio-Economic Factors

Urbanization and public health are critical socio-economic factors influencing water scarcity in
the UK. The rapid growth of urban areas has placed increasing pressure on water resources,
exacerbating the challenges of ensuring adequate water supply and sanitation. Urban centers
such as London, Manchester, and Birmingham face unique challenges related to water demand,
driven by population density and industrial activity. According to the Department for
Environment, Food & Rural Affairs (DEFRA), urban areas account for over 80% of the UK’s
water demand, highlighting the significant impact of urbanization on water resources (DEFRA,
2018).

Public health is directly impacted by water scarcity and the quality of water supply and sanitation
services. In the UK, disparities in access to clean water and sanitation services can exacerbate
health inequalities, particularly in vulnerable communities. For example, poor water quality
resulting from contamination of water sources and inadequate treatment poses significant risks
to public health, leading to waterborne diseases and other health issues. The 2018 heatwave in
the UK, which was one of the hottest and driest summers on record, saw a rise in water-related
health issues, particularly among the elderly and those with pre-existing health conditions (Met
Office, 2018).

Economic factors also play a significant role in shaping water use and management practices in
the UK. The cost of water and the economic incentives for conservation can influence consumer
behavior and water use patterns. Water pricing and metering, for instance, are tools used to
encourage efficient water use. Residential water can reduce household water consumption by
10-15%, but its effectiveness depends on public perception and willingness to pay for water
services (Inman & Jeffrey, 2006). Economic disparities can affect access to water and sanitation
services, with low-income households being more vulnerable to water scarcity and less able to
afford water-efficient technologies or alternative water sources (World Bank, 2023).

Moreover, the socio-economic context of water scarcity in the UK is influenced by broader
trends such as globalization and economic integration. The UK's water sector is increasingly
integrated with global markets, with water companies and investors operating across national
borders. This globalization of water resources and services poses both opportunities and
challenges for the UK, requiring a careful balance between economic growth, environmental
sustainability, and social equity in water management (University of Birmingham, n.d.).

4.3. Environmental Factors
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Water supply and sanitation issues are at the forefront of the environmental factors contributing
to water scarcity in the UK. The UK’s water resources are unevenly distributed, with some
regions experiencing abundance while others face significant shortages. For example, the South
East of England, which is home to one-third of the UK’s population, is one of the driest regions
in the country, receiving less rainfall per person than many Mediterranean countries (Grecksch,
2018). Climate change has exacerbated these disparities, leading to more frequent and severe
droughts in some areas. The impact of climate change on water resources is multifaceted,
affecting both the quantity and quality of water available for human consumption, agriculture,
and industry.

A key environmental challenge related to water scarcity in the UK is the management of water
supply systems. The country’s aging infrastructure is not only a significant source of water loss
but also poses challenges for maintaining water quality. The National Infrastructure Commission
(NIC) estimates that up to 20% of water in some regions is lost through leaks (NIC, 2018). Water
companies in the UK are tasked with balancing the need to upgrade infrastructure with the
financial and environmental costs associated with such investments. Additionally, the
fragmented nature of the UK's water sector, with multiple companies operating in different
regions, can complicate efforts to develop cohesive and comprehensive water management
strategies.

Sanitation issues are also a critical environmental factor impacting water scarcity in the UK.
Inadequate sanitation infrastructure can lead to the contamination of water sources, further
exacerbating water scarcity. While the UK has made significant progress in improving sanitation
services, challenges remain, particularly in rural and underserved areas. According to the
Environment Agency, approximately 5% of the UK’s population relies on private water supplies,
which are often more vulnerable to contamination and less rigorously monitored than public
supplies (Environment Agency, 2018). Ensuring that all communities have access to adequate
sanitation is essential for protecting water resources and promoting public health.

Environmental factors also encompass the broader ecological impacts of water scarcity.
Reduced water availability can affect ecosystems and biodiversity, particularly in rivers, lakes,
and wetlands that depend on regular water flows. The ecological consequences of water
scarcity are often interconnected with socio-economic factors, as changes in water availability
can impact agriculture, fisheries, and other industries that rely on water resources. For instance,
the 2018 drought led to reduced agricultural yields and increased water stress on aquatic
ecosystems across the UK (Guillod et al., 2018).

4.4. Solutions and Interventions

The United Kingdom has introduced comprehensive solutions and environmental policies to
tackle its water quality and quantity challenges, focusing on reducing consumption, improving
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infrastructure, and fostering sustainable practices. Central to this effort is the government’s
Future Water strategy, which sets an ambitious target to reduce per capita water consumption
from the current 150 liters per day to 130 liters by 2030, with further potential to decrease this to
120 liters through advancements in water-efficient technologies and behavioral changes (UK
Government, n.d.). To achieve this, the government is promoting the increased installation of
water meters, which are currently in only 30% of households. Studies have shown that
households equipped with water meters reduce their water usage by about 10%, and expanding
metering, especially in water-stressed regions, is a key component of the strategy (Grecksch &
Stefan, 2018). Addressing the issue of water leakage is another priority, as 17% of the public
water supply is lost to leaks. Despite a 33% reduction in leakage since the 1990s, it remains a
critical issue, and the government is leveraging new leak detection technologies to further
reduce losses, which waste both water and the energy used in treatment and distribution (UK
Government, n.d.).

Agriculture, while accounting for only 1% of total water use nationally, plays a significant role in
certain regions, such as East Anglia, where it constitutes 16% of water abstractions (University
of Birmingham, n.d.). Climate change is expected to increase the demand for irrigation by 20%
by 2020 and by 30% by 2050, placing additional pressure on water resources during the driest
periods of the year (UK Parliament, n.d.). In response, the government is supporting research
into water-efficient crop varieties and promoting best irrigation practices to minimize agricultural
water consumption. Additionally, efforts to improve water quality have been ramped up, targeting
ongoing pollution issues such as phosphate pollution from domestic cleaning products and
nutrient runoff from agricultural sources (Pew Research Center, 2021). The government has
proposed phasing out phosphates and is collaborating with farmers to adopt more
environmentally friendly practices that reduce runoff and enhance water quality (UK
Government, n.d.).

As the country faces more frequent extreme weather events, such as heavy rainfall and
flooding, the management of surface water has become increasingly important. Large amounts
of surface runoff, which can carry pollutants like heavy metals and hydrocarbons into
watercourses, pose a dual threat to water quality and flood risk. To address this, the UK is
promoting sustainable drainage systems (SuDS) that prioritize the natural absorption of
rainwater into the ground or its reuse, reducing the burden on public sewers (National Archives,
n.d.). The introduction of Surface Water Management Plans is improving coordination between
local authorities, developers, and drainage stakeholders to better manage flood risks and
maintain water quality (National Archives, n.d.). Overall, the UK's comprehensive strategy, with
a vision extending to 2030, aims to secure a sustainable balance between water demand and
environmental protection (UK Government, n.d.).

United States of America (USA)
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The United States is facing a complex and severe water crisis that affects nearly every region of
the country. Prolonged droughts have become increasingly common, particularly in the western
and southwestern states. For example, California, Nevada, and Arizona have experienced some
of the worst droughts on record in recent years, resulting in drastic reductions in water levels in
major reservoirs such as Lake Mead and Lake Powell (National Geographic, n.d.). The situation
is so dire that the Scripps Institution of Oceanography has predicted that Lake Mead, which
supplies water to millions of people in cities like Las Vegas, Phoenix, and Los Angeles, could
run dry as early as 2021 if current usage patterns continue (Scripps Institution of Oceanography,
2021). This prolonged drought is not an isolated incident but part of a larger pattern exacerbated
by climate change, which has led to hotter, drier conditions and reduced snowpack in the Sierra
Nevada and Rocky Mountains, further limiting water supply (Pacific Institute, 2023).

Compounding the problem of prolonged drought is significant infrastructure damage across the
United States, which has severely impacted water distribution and quality. The American Society
of Civil Engineers (ASCE) has consistently rated the nation's water infrastructure with a grade of
"D," highlighting the urgent need for repairs and upgrades (ASCE, 2022). Aging pipes and
mains frequently burst, losing an estimated six billion gallons of treated water daily. This
infrastructure damage not only wastes a precious resource but also poses serious public health
risks (Pacific Institute, 2023). Recent cholera outbreaks, such as those in Flint, Michigan, and
Jackson, Mississippi, have underscored the vulnerability of the U.S. water infrastructure to
contamination. In Flint, lead contamination resulted from corroded pipes, leading to a public
health emergency that affected nearly 100,000 residents (National Bureau of Economic
Research, 2022). Such incidents reflect broader systemic issues within the U.S. water
management systems, which are ill-prepared to handle the dual pressures of aging
infrastructure and increasing environmental stressors (CDC Foundation, 2022).

5.1. Geopolitical Context

The geopolitical landscape, both between neighboring states and bordering countries, further
complicates the water crisis in the United States. Ongoing conflicts over water rights between
states, such as the disputes involving the Colorado River, create significant tension and pose
challenges to equitable water distribution. The Colorado River, a crucial water source for seven
states and Mexico, has been the subject of intense legal battles over water allocation. As water
levels in the river decrease due to prolonged drought and overuse, states are forced to
negotiate and renegotiate their water shares, often leading to protracted legal disputes
(Hutchinson, 2023). Moreover, political instability and conflicting policies at the state and federal
levels have hampered efforts to implement cohesive and effective water management
strategies. In California, for instance, water policies frequently shift with changing
administrations, creating uncertainty and making long-term planning difficult for both urban and
agricultural users (Weathering Risk, 2023).
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5.2. Socio-Economic Factors

The socio-economic impact of the water crisis is profound, affecting both public health and
livelihoods across the United States. Access to clean and safe drinking water is increasingly
becoming a challenge, especially for low-income and marginalized communities. According to a
2024 report by DigDeep and the U.S. Water Alliance, approximately 2.2 million Americans lack
access to running water and basic indoor plumbing, while over 44 million people rely on water
systems that recently violated the Safe Drinking Water Act (DigDeep & U.S. Water Alliance,
2024). The economic impact is equally alarming. A study by the Pacific Institute estimates that
water scarcity costs the U.S. economy approximately $8.6 billion annually (Pacific Institute,
2023). These costs include not only the direct expenses associated with water procurement and
treatment but also the economic losses from reduced agricultural productivity, increased
healthcare costs due to waterborne diseases, and decreased property values in areas suffering
from water shortages (CDC Foundation, 2022). In regions like California's Central Valley, where
agriculture is a primary economic driver, reduced water availability has led to significant job
losses and economic instability, further exacerbating the humanitarian crisis (Hutchinson, 2023).

5.3. Environmental Factors

The environmental consequences of the U.S. water crisis are equally severe, with climate
change playing a significant role in altering water availability and distribution patterns. Rising
temperatures have increased evaporation rates from lakes, rivers, and reservoirs, significantly
reducing water availability in key areas (National Geographic, 2020). Studies have shown that
for every degree Fahrenheit increase in temperature, the annual water flow of streams in the
western U.S. could decrease by up to 6.5% (Pacific Institute, 2023). This is particularly
concerning for cities that rely on snowmelt for their water supply, as warmer winters lead to less
snowfall and more rain, which quickly runs off and does not replenish groundwater reserves
(National Geographic, 2020). Furthermore, climate change is expected to increase the
frequency and intensity of extreme weather events, such as hurricanes and floods, which can
further disrupt water supply systems and degrade water quality (CDC Foundation, 2022). For
instance, recent hurricanes in the southeastern U.S. have caused extensive flooding,
overwhelming wastewater treatment plants and contaminating freshwater supplies with harmful
bacteria and chemicals.

5.4. Solutions and Interventions

Addressing the water crisis in the United States requires an integrated, data-driven approach
that combines technological innovation, policy reforms, sustainable agricultural practices, and
public participation (CDC Foundation, 2022). One critical effort is the EPA’s WaterSense
program, which encourages the use of water-efficient fixtures that can reduce water use by at
least 20% compared to traditional models. Retrofitting homes with these fixtures can save about
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13,000 gallons per household annually, equating to $130 in water bill savings. If all households
used WaterSense-labeled products, the U.S. could potentially save over 1 trillion gallons of
water each year (U.S. Environmental Protection Agency, n.d.).

In agriculture, which consumes around 80% of freshwater in the western U.S., improving water
efficiency is crucial. The USDA and EPA support precision irrigation technologies that could
decrease water use by 20-25%, while innovations like soil moisture sensors and
drought-resistant crops help optimize water consumption without reducing yields (National
Geographic, n.d.; Bhaduri et al., 2021).

Improving groundwater management is also vital, as nearly 50% of U.S. drinking water comes
from groundwater sources, many of which are rapidly depleting. Green infrastructure, such as
permeable pavements and rain gardens, facilitates groundwater recharge by allowing
stormwater to infiltrate the soil. In Los Angeles, stormwater capture initiatives are expected to
store 100 billion gallons annually, replenishing aquifers.

Policy reforms complement technological solutions. The Safe Drinking Water Act (SDWA) and
Clean Water Act (CWA) regulate water quality, with the Total Maximum Daily Load (TMDL)
program addressing pollution in water bodies. The Bipartisan Infrastructure Law dedicates over
$50 billion to modernize aging water infrastructure, enhance treatment facilities, and reduce
water loss due to leaks. This federal investment is supported by the Clean Water State
Revolving Fund (CWSRF), which finances essential water projects in communities (CDC
Foundation, 2022).

To mitigate the effects of climate change, the EPA’s Climate Ready Water Utilities (CRWU)
initiative equips local utilities with resources to adapt to extreme weather, such as droughts and
floods, while promoting nature-based solutions like wetland restoration to improve water storage
and reduce flood risks (National Geographic, 2020). Community engagement initiatives, such as
the Watershed Academy, empower local communities to manage water resources sustainably,
ensuring solutions are comprehensive and tailored to local needs (U.S. Environmental
Protection Agency, n.d.).

3. Discussion

Water is often framed as a technical or environmental issue, but in reality, it is a reflection of how
we manage, or fail to manage, human potential. Water crises are not just about scarcity or
contamination, they are symptomatic of deeper systemic complexities and failures—failures of
governance, equity, and the way societies protect their most vulnerable populations. By
comparing the situations in Syria, Haiti, the UK, and the U.S., four very different countries with
unique challenges and systems, it becomes clear that water is not only a basic necessity but a
proxy for the broader socio-economic and political dynamics of each country.

22



In Syria, water is more than a resource—it has become a tool in the narrative of survival and
power. Most notable in this country, is not just the destruction of infrastructure, but the deliberate
manipulation of water as a weapon in conflict. The intentional sabotage of water systems is not
merely a side effect of war; it is a strategic effort to destabilize populations and control territories.
In this way, Syria’s water crisis isn’t just an environmental disaster—it’s a calculated move that
disproportionately affects the weakest groups: internally displaced persons, rural communities,
and those already suffering from the socio-economic collapse. What’s overlooked, however, is
that the solution doesn’t lie solely in rebuilding infrastructure. It lies in reshaping governance to
value water as a means of empowerment, rather than control. Syria doesn’t just need pipes and
treatment plants—it needs a system that views water as a path to rebuild trust, restore
livelihoods, and, ultimately, peace.

Haiti, on the other hand, reveals a different dimension of water mismanagement. Here, water is
not weaponized, but it is neglected, and the consequences are equally profound. Haiti’s water
crisis isn’t simply about cholera outbreaks or broken pipes, it’s about a nation’s persistent
inability to capitalize on its own potential. Water scarcity in Haiti is not just a product of natural
disasters or poor infrastructure—it is the byproduct of a governance system that has, over time,
disempowered local communities, rendering them dependent on external aid. There’s a
disconnect here: while international organizations pour in millions for relief, they rarely empower
Haitians to lead the solutions. Imagine if local communities in Haiti were given control over their
water systems, building decentralized, low-cost purification technologies. Not only would this
boost resilience against future crises, but it would also redefine the country’s relationship with
water—from one of dependency to one of self-sufficiency. For Haiti, the path forward isn’t simply
more investment; it’s about flipping the script and letting the solutions emerge from within.

In the UK, the water crisis doesn’t appear in the form of immediate survival threats like in Syria
or Haiti, but it reveals something equally significant: the challenge of maintaining an aging
system in the face of modern environmental stressors. The UK’s water situation evokes a need
to rethink the nature of sustainability. While the UK has historically been a leader in water
management, particularly in the aftermath of its cholera outbreaks, it now faces a quieter, more
insidious problem—water scarcity driven by climate change and infrastructural decay. Here, the
issue isn’t just about fixing leaks or modernizing systems, it’s about rethinking how society
prioritizes and distributes water in a world that is rapidly changing. The UK has an opportunity to
lead by example, but only if it approaches water management not just through technological
upgrades but by embedding resilience into the very fabric of its policies. Water management
needs to be reframed as a societal responsibility, not just a governmental one—one that
involves businesses, communities, and individuals. Otherwise, the most
vulnerable—low-income households, elderly populations—will continue to experience the brunt
of the system’s failures.

23



The U.S. water crisis, while different in scope, elicits questions about access and equity. The
U.S., a global leader in innovation, faces an ironic dilemma: despite its technological prowess,
water crises like those in Flint and California reveal deep flaws in how resources are distributed
and who benefits from them. What stands out to me most is the contradiction: the U.S. has the
resources to solve these problems, but systemic inequalities keep them from being
systematically addressed. Flint wasn’t a failure of infrastructure alone; it was a failure of
governance, of prioritization, and of societal values. The communities hit hardest by water
contamination are often those who have the least political and economic power. For the U.S.,
solving its water crisis isn’t just about innovation—it’s about rethinking its commitment to equity.
The real innovation needed is in governance: how can the U.S. use its technological capabilities
not only to fix systems but to ensure that all communities, particularly marginalized ones, have
equal access to clean, safe water particularly as these challenges become exacerbated by a
changing climate.

What ties all these crises together is the realization that water is not just a resource—it’s a test
of how societies value their people. The solutions lie not just in pipes, technologies, or
international aid but in fundamentally rethinking how we view water in relation to human dignity
and empowerment. In Syria, peace will come when water is seen as a tool for rebuilding
communities, not as a weapon of war. In Haiti, true recovery will happen when local
communities are empowered to manage their own resources. In the UK and U.S., success will
be measured not by the efficiency of systems but by whether the most vulnerable are given
equal access to water.

Ultimately, water is a mirror. It reflects the values of a society—whether we prioritize short-term
solutions or invest in long-term resilience, whether we view water as a resource for all or a
privilege for some. Addressing these crises requires a shift in perspective: from water as a
commodity to water as a collective responsibility. Only when we make that shift will we be able
to build systems that are not only sustainable but just.
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