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Abstract:

Previously home to fertile lands and sufficient water, Iraq is now facing a water crisis. Water
supplies are shrinking and contamination is increasing. While environmental factors affect these
trends, geopolitical relations and current conflict within the Middle East also provide
explanations for the decrease of water supply and quality. By using Iraq as a case study, |
examine these political forces in relation to the water crisis. Using qualitative sources and
analysis, | find that the international relations between Iraq and Turkey, Saddam Hussein’s
political regime within Iraq, and the history of conflict in Iraqg all help explain this water crisis.
The findings show that in order to reverse these trends, serious attention must be placed on the
water politics within the region and conflict surrounding water sources must be avoided.



Introduction

In August 2014, the Islamic State of Iraq and al-Sham (ISIS) gained control of the Mosul
dam in Northern Irag, which is the largest dam in Iraq and the fourth largest in the Middle East.
While Iraqi forces quickly recaptured the dam ten days later, sufficient damage had been
sustained to make the Mosul dam the world’s most dangerous dam (Collard 2016; Damon 2016).
The danger lies in the possibility of breaching due to insufficient maintenance. Specifically, the
failure of both ISIS and the Iragi government to grout the dam daily resulted in a weakened
foundation and increased the leakage of the dam. Some of these leaks require 50 tons of cement
daily to keep from breaching (Collard 2016). If not fixed, these leaks could significantly weaken
the dam to the point of breaching, which would send water rushing throughout the entire Tigris
river and inundate the city of Mosul with an estimated 70 feet of water (Embassy of the United
States Baghdad Iraq 2016). This flooding would result in at least 500,000 fatalities and leave
lasting, negative repercussions on food production, infrastructure, and water quality (J.S. 2014;
Vidal 2014; Borger 2016).

In addition to threats of extreme flooding, Iraq also faces the immense challenge of water
shortages. Since 1975, Iraq has seen a significant drop in water supply from the Tigris and
Euphrates rivers. Previously, Irag enjoyed nearly 40 billion cubic feet of water annually; now,
however, Iraq only receives approximately 11 billion cubic feet annually (Jongerden 2010). As a
result, renewable water sources per capita shrunk from 12,000 cubic meters in 1975 to 3,000
cubic meters in 2014 (Shamout and Lahn 2015). Furthermore, many sources estimate the Tigris

and Euphrates will not reach the gulf by 2040 (Al-Ansari and Knuston 2011). This decrease of



water supply, of course, significantly impacts the country.

First, water usage is directly linked to agriculture and food supply. Irrigation for
agricultural purposes constitutes approximately 66% of Iraq’s water, and as a result, a change in
water supply dramatically affects agricultural yields and food supply. Second, the decrease in
water most notably affects Iraqgi citizens: potable water has steadily decreased from the already-
low amount of potable water within the country. Third, water supply affects the overall
environment of the region. Decreased water availability typically results in highly saline soils,
which negatively affects food crops and plant growth. Smaller agricultural yields and decreased
vegetation coverage results in less fertile soils, increased dust pollution, and lack of biodiversity.

Given the severity of the problem, many theories exist in order to explain the
phenomenon of water shortages. Most sources point to environmental factors, and, indeed, the
environment does play a role in determining water quantity and quality of a given region. Due to
Iraq’s arid climate, scholars suggest decreased rainfall and climate change precipitated the
current shortage of Iraq’s water (Moridnejad et al 2015; Voroujan et al 2013; Taylor et al 2013).
However, the rate of water shortages does not mirror the rate of decreased rainfall in the region
(al-Ansari 2011), which implies other factors must explain the present water crisis in lIrag.

Other theories attribute the water crisis to the creation of dams. It is well documented that
dams typically bring about many undesirable effects. As seen throughout the world, creation of
large dams contributes to loss of biodiversity (Kingsford 2000; Vorosmarty et al 2010), water
quality (Zhang et al 2010; Wei et al 2009), and, of course, water supply (Kingsford 2000; Batalla
et al 2004). However, these theories mainly explain the relationships between dams and water

supply but fail to explain the political background associated with the creation of dams.



Clearly, both the decreased water supply and the imminent threats of breached dams
highlight the complex water issues facing Iraq, yet the explanations for this phenomenon are not
obvious. Environmental factors, such as climate change or fluctuations in annual rainfall rates,
do not sufficiently explain the water issues, and intrastate political elements also do not provide a
full explanation. However, international politics do play an influential role in the water crisis.
Indeed, this paper demonstrates that the interaction between regional politics and the continued
state of instability in Iraq since the 1970s have directly impacted the water situation in modern
day Irag.

Essentially, this thesis is two-fold. First, I posit Irag-Turkey politics and the Iraqgi internal
political climate impeded the Iraqi government from implementing sound water policies; these
decisions or lack thereof resulted in construction of unsafe and unnecessary dams. Second, |
posit the continuous conflict within the region, especially the spread of ISIS, directly contributed
to poor management strategies by the Iragi government. Indeed, the continued conflict required
the Iragi government to disregard water management as a top priority in domestic or foreign
policy. However, this failure to prioritize water management has resulted in dangerous water

situations which have serious repercussions for both individuals and the environment in Irag.

Literature Review

Fortunately, a large body of literature exists which examines the political aspect of dam
building and water shortages in Irag. Many scholars identify the unilateral decisions of Turkey as
the cause of most water shortage problems. These researchers state that Turkey did not
adequately negotiate with Iraq regarding the management of the Tigris and Euphrates rivers

(Shamout and Lahn 2015; Sabah et al 2015; Kut 1993; Williams 2012; Nature Iraq 2016).



Additionally, sources look at the relationship between conflict and water sources. As stated
previously, many of the studies focusing on the relationship between conflict and water typically
identify water as the cause of conflict. Especially in arid regions such as the Middle East, access
to water is essential to the continuation of a civilization in order to trade, transport items and
ideas, and irrigate for agriculture. Thus, maintaining control over water plays a significant role in
relationships with other groups, especially those groups which depend upon the same source of
water. Therefore, many theories posit that water shortage contributes to or escalates the conflict
within countries (Barnett 2003; Solomon 2010; Star 1991; Wolf 1999; Wolf 2007).

This water caused conflict can be seen throughout history (Mithen 2012), yet in the case
of Iraq a reverse causal relationship is present. However, there is a growing body of literature
that focuses on a different relationship between conflict and water shortages. Indeed, some
studies posit water shortages provide an excellent opportunity for conflicting sides to negotiate
peace (Dolatyar and Grey 2016; Dinar 2009; Fischhendler, Dinar, and Katz 2011). Others posit
water shortages can only be seen in light of the political economy: the shortages are neither the
absolute cause or product of conflict (Selby 2005). Thus, water acts a medium for political
arenas (Mirumachi 2015, 5). | posit that rather than water issues instigating conflict in the region,
the conflict in Irag has created, and will continue to create, the water issues in present-day Irag.
This paper shows that the conflict and instability in Iraq since the 1970s negatively affected the
government’s ability to successfully negotiate water treaties with surrounding nations,

specifically Turkey.

Methodology and Definitions

In order to study the impact of conflict on Iraq’s water crisis, I conducted a qualitative



study of the problem. Using Iraq as a case study, | analyzed the political and military history of
the region, focusing specifically on Irag from 1970 to present. My methodology focused purely
on qualitative data. | searched for documents and historical events that highlighted key political
and military conflicts within the region. I then found documents that highlighted the current
negative trend of water supply and increased fear of flooding from dams. Then, using my theory
| explained the causal links between political and military conflict and the water crises within
Iraq.

In order to understand this paper, the dependent and independent variables must be
identified. It must be noted that all the data for the paper is constrained to a forty-six-year time
period between 1970 and 2016, and the dependent and independent variables are consequently
limited to that time as well. In this paper, my main outcome of interest is the water crisis facing
Irag. The term water crisis is certainly a broad term, implying a variety of different factors.
However, for the sake of this study, water crisis refers to the water shortage and breaching of
Iragi dams. This definition, of course, also implicitly includes the negative side effects of water
shortage (e.g. lack of potable water, decreased irrigation for agriculture, poor sanitation) and the
breaching of dams (e.g. 500,000 - 1,000,000 fatalities, destroyed infrastructure, flooded cities,
decimated crops, loss of power). Thus, water crisis specifically refers to water shortage and
breaching of dams, but also implies the aforementioned consequences.

Given the complexity of this problem, I have chosen to focus on two key independent
variables. The first is political conflict and refers to the struggles found within the Iraq political
system. This includes tension among political groups within Iraq, such as the Ba’ath party or

PUK, as well as tension among international figures, mainly Turkey and Syrian officials.



The second independent variable is military conflict in Irag. Military conflict consists of
any type of conflict that used official military force or was seen as a sign of aggression.
Therefore, this definition includes any military efforts executed by Saddam Hussein or the ruling
government entity as well as any military force used by insurgent or terrorist groups. The actions
of the United States military, specifically post-2003, is also included in this definition. Finally,
the conflict created by the emergence of ISIS is also included in the definition of military

conflict. An in-depth analysis of all these factors is presented later in the paper.

Historical Background

Irag is home to the most famous rivers in the world: the Tigris and the Euphrates. Despite
the current arid climate, Iraq was previously referred to as the Fertile Crescent and some of the
earliest civilizations began there. It was in this fertile area that humans began to irrigate and
domestic crops. This domestication of crops led to miraculous innovations and these early
civilizations set the foundation for many modern societies. These societies flourished, in part,
because of the bounteous water supply provided by the Tigris and Euphrates rivers. However,
over centuries of misuse and poor agricultural practices, the soil began to be overused and
yielded continually smaller amounts of crops. Consequently, Iraq and the surrounding regions
became an arid area, meaning the soil dramatically decreased in fertility (Strong and Davis
2016), but the Tigris and the Euphrates rivers fortunately still flowed strongly. However, at the
end of the first World War, the Ally powers dissolved the Ottoman Empire and created the
current boundaries of Iraq, Syria, and Turkey. The creation of these artificial boundaries
complicated a variety of factors, including the politics of water (Gee 2016). Thereupon, instead

of one autonomous ruler controlling the powerful rivers, the rivers were divided up into parcels
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between the new nations. This division would forever alter the fate of the Tigris and the
Euphrates rivers.

At first, Iraqg and Turkey successfully negotiated water rights between their respective
countries. In 1946, shortly following the dissolution of the Ottoman Empire, Turkey and Iraq
signed a treaty drafted by the League of Nations which outlined the different articles and
protocols necessary for “friendly and neighborly relations” (United States 1946). The first article
and protocol relate to the management of the Tigris and Euphrates rivers, and states Turkey
cannot make any drastic changes to the water flow without negotiation from Iraq. However,
since the signing of that treaty 80 years ago, Turkey and Iraq have yet to officially enter into any
other type of treaty regarding water management of the Tigris and Euphrates rivers. This
relatively relaxed approach to water management did not pose any initial problems and despite
the construction of dams in both countries, no legitimate concern for water arose. However,
beginning with Saddam Hussein’s rise to power, water crises emerged, and the lack of legal

restrictions resulted in escalation of conflict ensued by Saddam’s regime.

Theory and Argument

The shift from relative peace to political and military conflict resulted in a dramatic affect
on the water crisis within Irag. Indeed, the progression of the water crisis within Iraq paralleled
the escalation of political and military conflict, culminating in the removal of Saddam’s regime
and the outbreak of civil war in 2006. This section examines the relationship between political
and military conflict on the water crisis, specifically water shortages and dam threats.
Political Conflict and Water Shortage

Prior to 1975, Iraq and Turkey did not face any significant problems relating to the water
9



supply of the Tigris or Euphrates river. Rather, the river flows were high in both countries, and
the water was sufficient for both country’s needs. Yet as the Iraqi political climate shifted to a
more authoritarian rule during the 1970s and became progressively convoluted throughout the
years, conflicts emerged which directly influenced water supply.

Before 1972, water flows of the Tigris and Euphrates were relatively undisturbed, and
except for an occasional meeting (in which no water matters were decided due to poor
diplomatic relations and inadequate preparation of attendees), Turkey and Iraq never truly
negotiated water rights (Shamout and Lahn 2015). However, conflict-prone tensions
materialized during the Turkish development of the Southeastern Anatolia development project,
also referred to as GAP. This project proposal cited improvement of the status of women and
minorities living in the Southern Anatolia region, but these reasons do not account for the
construction of 22 dams along the Tigris and Euphrates (Williams 2012; Shamout and Lahn
2015). It is clear that the Turkish government’s desire to construct dams did not rest upon fears
of water shortage. There is no significant data to show water shortages as an instigator for GAP
as Turkey enjoyed high levels of water flow during this time (Harris 2002). Indeed, Turkey, Iraq,
and Syria all enjoyed high levels of water during between 1938 and 1972. Yet, the construction
of these dams significantly restricted the Tigris and Euphrates and thus directly contributed to the
water crisis in Irag.

The consequent water shortages stemmed not only from Turkey holding water in their
new reservoirs but also from poor irrigation practices, which were only worsened by the changes
of water flow. According to some sources, Irag, Syria, and Turkey enjoyed a constant average

output of water for any given month. From 1938 to 1972, the average amount of monthly
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discharge for the three countries ranged from 500 to 1000 cubic meters per second during winter
months and reached up to 2,800 cubic meters per second in the summer months (Shamout and
Lahn 2015). This variation in seasonal discharge is typical of snow-melt flow, and this pattern
has been consistent throughout history. Ancient and modern civilizations depended upon the
predictability of snow-melt trends, especially in relation to agriculture. However, intentional or
not, GAP significantly altered the snow-melt cycle of the bordering countries, Irag and Syria.

Rather than simulate a low-high season comparable to the natural flow, Turkey used the
dams to control water flow to neighboring countries. As a result, Turkey capped the average
monthly discharge to approximately 1000 cubic meters per second (Shamout and Lahn 2015),
and sources state GAP depleted Iraq’s water flow by 80% over the years. Additionally, Turkey
continual efforts to fill their reservoirs could effectually halt all water flow to Irag and Syria
(Harris 2002). Unfortunately, while this control of the water undeniably changed the nature of
the river flow, the local farmers did not subsequently change the nature of their irrigation.
Dependent on flood cycles for millennia, the farmers essentially only knew irrigation methods
utilizing flooding patterns (al-Ansari 2013).

As a result, current-day Iragi farmers continue to use flood irrigation techniques, but the
rivers simply cannot support such practices. Furthermore, the water stress provoked by Turkey
directly impacts the salinity of soils by decreasing Iraq’s desalinization capacity (Shamout and
Lahn 2015). Clearly, Iraq and Turkey must negotiate and implement sensible water management
strategies in order to continue support of each country’s citizens. However, the constant political
turmoil in Iraq negatively affects Iraqi official’s ability to negotiate water agreements.

How, then, did Iraq allow Turkey to continue with this development project? Especially
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in light of the 1946 treaty between the two states, it seems implausible Irag would allow Turkey
to build these dams that negatively affect their water supply. The answer, of course, rests upon
the political conflict within the region, specifically within the country of Irag. During this time,
the Iragi government was in an incredibly unstable and transitory phase. This was also the time
of the appearance of the Baathist party and the emergence of Saddam Hussein as ultimate
president of Irag. As such, quite simply, Iraq lacked any type of formidable power in which to
dissuade Turkey or Syria from ceasing construction of dams or controlling water flow of the
rivers. In addition to the perceived lack of power, Iraq also suffers from being the downstream
recipient of the rivers. This factor makes Iraq an even less imposing figure in discussions
resulting in Turkey and Syria easily disregarding Iraq’s water wishes. For example, 1975 was a
low flow year, but Turkey still withheld the same amount of water. Frustrated by Turkey’s
refusal to share the water, Iraq threatened violent military action and mobilize troops against
Turkey. Despite this aggressive behavior from Iraqg, Turkey did not respond until Saudi Arabia
stepped in to mediate the crisis. Clearly, Iraq lacked the political power to negotiate with its
neighbors (Glieck 1994; Wolf 1999).

In addition to political conflict within the international arena, the political climate within
Irag was also unstable and resulted in many water management strategies which continue to add
to the water crisis currently facing Irag. The best example of this conflict is the enormous
conflict between the Sunni and Shia groups. In some cases, Saddam’s regime disproportionately
disenfranchised some groups of Sunni Muslims, and Saddam purposefully acted aggressively
against Shia Muslims in order to exert dominance and weaken his political enemies.

Saddam’s draining of the marshes in Southern Iraq provides a perfect example of
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political conflict resulting in damages to water supply. While the draining of the marshes
represents a complex study with many different explanatory factors, the general principles of the
draining exhibit the affect of political conflict on water supply. As the first gulf war came to an
end, a group of Shia Muslims in the marshes district revolted against Saddam’s regime. In order
to stifle this rebellion, Saddam decided to use water as a weapon against this political entity
(Richardson and Hussain 2006). In a brutal effort, Saddam essentially destroyed the livelihood of
many Shia Muslims by draining the marshes. Many of these Shia Muslims were involved in
farming practices in the southern marshes. Not only did these marshes provide a livelihood for
many Shia communities in that region, but the marshes represented historical landmarks and
were considered some of the most diverse, fertile marshes in the world (Vidal 2013). Saddam
cared for neither the historical or economical factors, and instead ordered the draining of the
marshes. While this draining was an incredible engineering feat, it has had serious repercussions
on both the Shia groups, the land, and the water supply (Lawler 2005).

In considering this case, a few things must be noted. First, the motivation for the drainage
of the marshes was political and escalated political tensions; it will be a long time before the Shia
groups forget Saddam (and therefore the Sunni) draining of the beloved marshes. Thus, it only
escalated the conflict between the two groups (Simons 2016). Second, draining the marshes
made the land essentially infertile: hardly anything grows in the region anymore and anything
that does grow does not yield sufficient agricultural gains to be sustainable (Jeffrey and Achurch
2016). Third, while probably not an intended result of the draining of the marshes, the soil and
the water have become incredibly saline. Salinization of soil and water sources pose significant

threats to agricultural and potable water sources for the country. Thus, the draining of the
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marshes effectually ruined the area for dozens of years and only contributes to current water
crisis within Irag (Richardson 2006). While attempts have been made to refill the marshes,
extensive amounts of water are necessary to counteract the water salinity. Decreasing the salinity
of the soil is even more difficult and requires even more water (Vidal 2013). However, due to
GAP and the constructed dams along the river, the water supply has shrunk and, consequently,
Iraq’s water situation seems dire.

Yet it is important to note that these water shortages and crises result from conflict, but
they are not the main sources for the conflict. In summary, one can easily see the political
conflict in relation to Turkey’s construction of many dams; these dams negatively impact the
water supply in Irag and exacerbate the water crises. Additionally, the political conflict within
the country, as shown by Saddam draining huge swaths of marshes in Shia communities, led to
salinization of water and soil and also contributed to the water crises.

Political Conflict and Dams

The political conflict within the region and within Iraq not only affected the water supply
in the country, but it also affected the construction of dams within Irag. Even though these dams
were expensive and difficult to maintain, the political climate of Iraq (starting from the 1970s)
encouraged the construction of dams regardless of the environmental or social impacts. In order
to understand Iraq’s dependence on the Tigris and Euphrates, one must understand the geography
of the region. This map highlights the region’s water supplies and indicates various large dams
along the rivers. Note, all the main cities are located upon the shores of the Tigris and the
Euphrates. Additionally, this maps shows Iraq’s reliance on Syrian and Turkish cooperation for

water supply. Specifically, is especially sensitive to the construction of dams, given that the
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water flow from Euphrates travels from both Turkey and Syria before reaching Irag. Most
importantly, the map shows the different completed and planned dams for the region. As one
can see, the southeastern part of Turkey is spotted with dams, and Iraq, feeling threatened,
followed suit to construct dams (Damon 2061).

Although Iraq did
construct and use dams for
hydroelectric power, Saddam’s
regime also appears to have
been motivated by
international pressure from

Turkey. In relation to political

conflict within the Turkey-

Syria-Iraq region, Saddam

Source: UN-ESCWA and BGR (2013), Inw

commissioned the construction
of multiple dams — perhaps as a way to show dominance and strength. While The conflict
created a water crisis and the dams were, in part, a reaction to that water crisis (Al-Ansari et al
2015). Unfortunately, the poor management and construction of the dams only exacerbated the
water crises as the Iragi dams stifle water flow and threaten to breach at any moment.

The construction of the Mosul dam in 1984 highlights the role of political conflict in the

construction of dams. While the large scale of the dam itself was not necessary, the subordinates
to Saddam wanted to impress him and gain his favor. Indeed, the political situation effectually

coerced anyone into doing things in the hopes of pleasing Saddam — or at least not angering him.
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The tensions created by Saddam’s regime were clearly a motivating factor behind the
construction of the Mosul dam. Wanting to impress Saddam, members of his party suggested
building one of the largest dams in the Middle East region and the largest in Irag. They surveyed
a variety of places for the dam and decided to construct the dam thirty miles north of the city of
Mosul, near the village of Wana. After choosing this spot, Saddam insisted the dam be built
there. Unfortunately, one key factor significantly impeded the continued success of the dam: the
gypsum foundation.

Gypsum is a highly water soluble soil, and is thus not ideal for a dam location. The
minerals from the water break down the gypsum, which means that the water held within the
dam is continuously eroding the foundation and will result in eventual attrition of the dam.
However, this would not deter the proponents of the dam because of the intense political conflict
within the region. In order to make Saddam happy, the dam had to be completed in that spot.
Some suggest Saddam required the dam built there in order to appease his support-base as most
of the Wana constituents represented Sunni Arabs, a relatively loyal support based for Saddam
(Collard 2016). Unfortunately, within one year of Mosul’s opening, the dam’s engineers found
leaks along the foundation. As a result, essentially every day since the start of operations in
1985, Iraqi engineers work around the clock to inject over two tons of cement into the 1.2 mile
long foundation of the Mosul dam. This intensive upkeep significantly increases the risk of the
dam breaching, especially in times of military conflict as will be discussed later in the paper.

However, completion of dams was not the only result of political conflict within the
region. In fact, many dams were left uncompleted due to the political conflict. Most notably, the

UN sanctions devastated the economy and production within Iraq, leaving many projects left
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unfinished. One such dam was the Badush dam directly downstream of the Mosul dam. It was
created as a back up to the Mosul dam: in the case of Mosul breaching, the Iragi government
wanted the Badush dam to catch the excess water. Regrettably, the sanctions stripped Iraq of any
economic possibility to finish the dams; thus, it was left unfinished as a relic of a more powerful
past. It now stands empty and acts as an almost ominous premonition of the predicated emptying
or breaching of the Mosul dam.

It is evident these dams were not created out of a need to conserve water or due to water
tensions. Instead, the dams were chiefly created in order to generate electricity for the Iraqgi
people. For this purpose, they were moderately successful in that the dams generated nearly 50%
of electrical power for Irag. However, following the bombing attacks in 1991, the efficiency of
the dams decreased dramatically, and the dams never returned to their prior level of efficiency
(International Study Team 1991). Hence, the Iragi government created and abandoned the dams
due to the political conflict within the region, both internationally and domestically.
Unfortunately, that political conflict made the dams unstable and dangerous for all of Iraq and
significantly contributed to the current water crisis in Irag.

Military Conflict and Water Shortage

The military conflict in Iraq also played a significant role in the current Iraqi water crisis.
On the most basic level, military conflict merely distracted politicians from focusing on passing
water rights laws or regulations regarding water usage (Salih 2016). As a result, poor forms of
irrigation were used, and the general Iragi population used a rather large share of water (Shamout
and Lahn 2015). Government officials could regulate water use, but the political elites were

consistently too preoccupied with the military conflicts within the region to be concerned about
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water management. Unfortunately, disregarding such vital resource such as water leaves a lasting
impact upon the environment and the water supply, which are often not felt until years later.
Such was the case in Iraq.

The leaders of Iraq focused on the Kuwait War, the Iran War, the Gulf War, the U.S
invasion in 2003, the Iraqi civil war, and the current conflict with ISIS rather than focus on water
management. However, this continuous distraction does not mean the government completely
neglected water management. In fact, the Iragqi government did pass a number of regulatory
water laws (Salih and Razhan 2016), yet these laws were insufficient to quell the growing
problem of water shortages. As such, the water supply in Irag remains depleted and
contaminated.

In addition to the indirect effects of neglect, military conflict directly impacted water
quality and quantity. The continual fighting within Iraq undoubtedly affected the infrastructure
of cities and isolated rural communities. In 1981, Iran allegedly bombed a few key water
facilities in Kurdistan, and during the entire Iran-Iraq war, Iran consistently flooded Iraqi
defenses in the southeastern corner of Iraq (Glieck 1993; Plant 1995). Both of these acts of
aggression significantly affected the water in each area: the Kurdish villages lost power and the
area surrounding the Iragi defenses become inundated. Following the Iran-Iraq war, Turkey and
the UN considered closing the Ataturk dam in southeastern Turkey in order to further punish
Saddam for the continued conflict (Gleick 1993). Of course, this political move would have been
highly aggressive and would have substantially stressed the water situation. While the UN
eventually rejected this act, the UN sanctions proved detrimental enough to water in Irag as

discussed in later sections.
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Using water in military conflicts extended also to the United States. During the first gulf
war, the United States forces intentionally and unintentionally targeted water treatment facilities
(Glieck 1993). The forces damaged dozens of treatment plants and sewage consequently flowed
directly into the Tigris river (Arbuthnot 2000). Not only did the contamination pose huge
environmental concerns, the public health concerns reached dangerous levels: infant mortality
skyrocketed to 92.7 per 1000 live births, and children deaths related to contamination reached
nearly 50,000 (Barrett 2003). The 2003-US led invasion also affected water treatment facilities.
In fact, access to potable water significantly decreased. Approximately 51-70% of Iraqis lack
access to potable water; hence, many people continue to drink contaminated water, which further
exacerbates high level of disease and waterborne illness (Glieck 1998; Rawaf et al 2014).
Additionally, farming also suffered losses. Due to military conflicts occurring on farmlands and
the surrounding water sources, farming became futile: farmers were unable to use the lands and
the land and water had become contaminated (Rawaf et al 2014).

Furthermore, Saddam Hussein often intentionally engaged in certain, dangerous military
behaviors that indirectly negatively impacted the quality of water in his own country. He often
used chemical warfare against his enemies, most notably the Kurds in northern Iraq (Kelly
2008). By using chemical warfare, he killed not only the people but severely contaminated the
soil in those regions (O’Leary 2002). Effects from this chemical warfare are still seen in the
Kurdish population, and the chemicals have saturated the soils. Due to runoff and contamination
of groundwater, this military conflict thus indirectly affected the water quality, and it explains, in
part, the high prevalence of non-potable water in the region (Kelly et al 2004). Therefore, the

link between military conflict and direct impacts upon water quality are increasingly obvious.
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Military Conflict and Dam Breaching

As shown from the preceding section, regimes have consistently used water as military
target or tool, which resulted negative situations for water quality. However, regimes targeting
and threatening the breach of dams has been a relatively recent development. In fact, the
emergence of ISIS as a military actor within the Turkey-Syria-Iraq region led to a new type of
warfare regarding water. It is obvious that a civilization or group of people needs water to
survive. Not only does it provide sustenance for life, but it also allows a group to travel easily
and irrigate farms. In arid regions, it becomes crucial to control water sources. Therefore, ISIS

predictably seeks to control
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While the territorial grab of water-rich land is unsurprising, the use of water as a weapon
does raise significant concerns. Prior to 2010, military parties essentially never used dams as a
military tool, and they most certainly did not threaten to breach the dams. However, in 2012,
Syrian rebels gained control of the Tishirin dam in Northern Syria. While the rebels did not use it

as a military weapon, they did use it as a military tool to exert dominance (Mroue 2012), and this
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use of a dam as a military tool seemed to inspire a new generation of warfare in the Middle East.
Following the capture of the Tishirin dam, the regimes began to target water sources, and ISIS
specifically began to vie for control of large dams. Unfortunately, ISIS has been moderately
successful in holding dams. In Syria, ISIS controls the Tabga dam, which provides water and
power to millions of Syrians. The threats by ISIS to lace the dam with dynamite and explode it
frightened many people, especially those living within close distance to the dam (Paletta 2016).
Thus, ISIS effectually created a new tool for terror: water.

Although ISIS currently chooses not to blow up the Tabga dam, ISIS’s intentions remain
unpredictable, and thus the threat remains eminent. Additionally, this new method for warfare
poses significant problems to the breaching of dams within Iraq and the overall water crisis
facing Iraq. Following the Syrian rebel’s capture of the Tishirin dam, ISIS began to target dams
within Irag. In 2014, ISIS made a concentrated effort to the Hadith and Mosul dams — two key
dams in Irag. Regrettably, ISIS briefly gained control of both dams in mid-2014 (Rubin and
Nordland 2014; Maler 2014; Krieter 2014). The controlling forces of these dams effectually have
control of both the Euphrates and Tigris rivers as the dams are located on the northern sections of
each river, respectively. Fortunately, a U.S led coalition successfully counter-attacked, and the
Iraqi forces regained control of both the dams (BBC News 2014; Barnes 2014). However,
significant damage had already been done, and the effects of this military conflict poses
significant concerns regarding the breaching of dams.

First, with ISIS focusing on water sources as targets, the water supply will undoubtedly
be affected. If they gain control of more dams, they will be able to control the amount of water

released and the rate of the release. This would have lasting implications on water availability
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and consequently irrigation and agricultural practices would be adversely affected. Additionally,
controlling forces of dams could also control the power and electricity as many of the dams serve
hydroelectric purposes (JS 2014; Vidal 2014). Second, and most importantly, the control of dams
by ISIS or any military force will increase the probability of a dam breaching mainly due to the
neglect of the military group.

The Mosul dam acts as an excellent case study for this type of threat. As stated
previously, the Mosul dam was built on gypsum soil and, consequently, requires daily
maintenance in order to preserve the integrity of the dam (Collard 2016). However, during the
attacks on Mosul during August 2014, I1SIS gained control of the dam for ten days. During those
ten days, ISIS did not have the sufficient means or will power to maintain the integrity of the
structure. As a result, the leaks and cracks in the foundation of the dam grew without any
supervision (Collard 2016). Additionally, the 300 employees for the dam fled at the presence of
ISIS and did not return to work despite the victory of Iragi troops. Therefore, for the past two
years, the dam has not had the regular maintenance it has enjoyed for the past thirty years. While
the Iraqi government is doing all it can to preserve the dam, the United States and other source
view the breaching of Mosul dam as a larger threat than any other entity (Alwash 2016; Embassy
of the United States 2016). One only has to look at the potential effects of the breaking of the
dam to understand the fear related to the breaching of the dam. Not only would it inundate the
city of Mosul, but it would extend into farmlands and other areas of Iraq (Borger 2016; Alwash
2016). It would also pose significant humanitarian crises, such as ones faced in the United States
during the breach of the Johnston Dam in 1889 (Johnson 1889), and it would be a perfect

culmination of all the water crises currently facing Irag. Thus, it is easy to see the direct military
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impacts upon the breaching of dams and the current water crisis in Iraq.

Alternative Explanations and Conclusion

As shown through careful analysis, both political and military conflicts affect the water
supply and threats of dams breaching. Nevertheless, it would be unwise to disregard other
theories regarding water conflict. Many sources point to environmental factors such as climate
change and soil quality as the key indicators of the water crisis: as global warming increases,
water sources are estimated to decrease. However, other arid regions similar to Iraq do not
currently face the same magnitude of water supply crisis despite warming temperatures.
Additionally, environmental factors cannot fully explain the imminent threat of dams breaching.
Thus, other explanations may be more appropriate.

Economic factors potentially explain the water crisis occurring in Irag. The UN sanctions
and other economically crippling events severely limited the government's ability to invest in
infrastructure and consequently, water supplies decreased and contamination increased. The lack
of funds also directly affects the ability to construct and finish high quality dams, which thus
directly increase the risk of dams breaching. However, while economic factors surely explain, in
part, the inability to complete or erect water treatment facilities and dams, they do not adequately
explain the failure of Iraq’s government to invest in those facilities. Money, clearly, is an issue,
but other similarly poor regions such as Latin American and the Caribbean invested 20,996
million USD into sewage treatment facilities during 1990 to 2004. In stark contrast, the Middle
East and North Africa region only invested 237 million USD during the same period (World
Bank 2006). Thus, despite economic restraints, some regions still place a priority on clean water.

Iraq clearly did not. Hence, economic factors cannot fully explain the current water crisis within
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Iraq.

Additionally, others view conflict as merely a distracting factor, with water crisis
occurring as an unwanted side effect. Ultimately, however, these theories all disregard the direct
impacts of military and political conflict on the water. These theories fail to provide a holistic
approach to the problem and miss vital causal links to the main outcome of water crisis in Irag.

In conclusion, Iraq currently faces an enormous water crisis. Water supplies are
shrinking, water is increasingly contaminated, and the population of Iraq continually endures the
imminent threat of dams breaching. This consistent decrease in water supply and impending
threat of breached dams puts an unneeded stress upon the government. Yet, all of these crises
stem directly from the political and military conflict, which occurred between 1970 and the
present; therefore, by understanding the political and military factors associated with the water

crisis, the government can potentially implement certain policies to ameliorate the situation.

24



Works Cited

Al-Ansari, Nadhir, Ammar A. Ali, and Sven Knutsson. 2014. "Present Conditions and Future
Challenges of Water Resources Problems in Irag." Journal of Water Resource and
Protection 6, no. 12 (2014): 1066.

Al-Ansari, Nadhir, Issa E. Issa, Varoujan Sissakian, Nasrat Adamo, and Sven Knutsson. 2015.
"Mystery of Mosul Dam the most Dangerous Dam in the World: The project." Journal of
Earth Sciences and Geotechnical Engineering 5, no. 3 (2015): 15-31.

al-Obaidi, Amir. 2015. “Iraq faces water crisis as water supplies dry up.” The New Arab. April
30. Accessed November 7, 2016.
https://www.alaraby.co.uk/english/features/2015/4/30/iraq-facing-crisis-as-water-
supplies-dry-up

Alwash, Azzam. 2016. “The Mosul Dam: Turning a Potential Disaster into a Win-Win
Situation.” Nature Iraq. April. Accessed November 7, 2016.
http://www.natureirag.org/uploads/5/2/9/9/52997379/the_mosul_dam_turning_a_potentia
|_disaster_into_a_win_solution.pdf

Arbuthnot, F. 2000. “Allies deliberately poisoned Iraq public water supply in Gulf War.” Sunday
Herald, Scotland, September 17.

Bachmann, Anna. 2016. “Hope for the Tigris? Status of the Illisu Dam.” Nature lrag. Accessed
November 7, 2016.
http://www.natureirag.org/uploads/9/2/7/0/9270858/hope for the tigris river by anna

bachmann.pdf

Barnes, Julian E. 2014. “U.S. Steps Up Airstrikes in Iraq’s Anbar Province.” Wall Street
Journal, October 19. http://www.wsj.com/articles/u-s-steps-up-airstrikes-in-irags-anbar-
province-1413732164.

Barnett, Jon. 2003. "Security and climate change.” Global Environmental Change 13, no. 1
(2003): 7-17.

Barrett, G. 2003. “Iraq’s bad water brings disease, alarms relief workers.” The Olympian, June
29.

Batalla, Ramon J., Carlos M. Gomez, and G. Mathias Kondolf. 2004. "Reservoir-induced
25


http://www.natureiraq.org/uploads/5/2/9/9/52997379/the_mosul_dam_turning_a_potential_disaster_into_a_win_solution.pdf
http://www.natureiraq.org/uploads/5/2/9/9/52997379/the_mosul_dam_turning_a_potential_disaster_into_a_win_solution.pdf
http://www.natureiraq.org/uploads/9/2/7/0/9270858/hope_for_the_tigris_river_by_anna_bachmann.pdf
http://www.natureiraq.org/uploads/9/2/7/0/9270858/hope_for_the_tigris_river_by_anna_bachmann.pdf
http://www.wsj.com/articles/u-s-steps-up-airstrikes-in-iraqs-anbar-province-1413732164
http://www.wsj.com/articles/u-s-steps-up-airstrikes-in-iraqs-anbar-province-1413732164

hydrological changes in the Ebro River basin (NE Spain).” Journal of Hydrology 290, no.
1:117-136.

British Broadcasting Corporation (BBC). 2014. “US strikes Islamic State militants at Iraq's
Haditha dam.” BBC News, September 7. http://www.bbc.com/news/world-middle-east-
29098791.

Borger, Julian. 2016. “Mosul dam engineers warn it could fail at any time, killing 1m people.”
The Guardian. March 2. Accessed November 7, 2016.
https://www.theguardian.com/world/2016/mar/02/mosul-dam-engineers-warn-it-could-
fail-at-any-time-killing-1m-people

Collard, Rebecca. 2016. “This Fragile Iraqi Dam Could Pose a Bigger Threat Than ISIS.” Time
Magazine, March 26. Accessed September 30, 2016. http://time.com/4272242/mosul-
dam-irag-isis-collapse/

Damon, Arwa. 2016. “Inside the world’s most dangerous dam” CNN. April 9. Accessed
November 7, 2016. http://www.cnn.com/2016/04/08/middleeast/inside-the-mosul-dam/

Dinar, Shlomi. 2009. "Power asymmetry and negotiations in international river basins."
International Negotiation 14, no. 2: 329-360.

Dolatyar, Mostafa, and Tim Gray. Water Politics in the Middle East: A Context for Conflict Or
Cooperation?. Springer, 2016.

Embassy of the United States - Baghdad, Irag. 2016. Security Message to U.S. Citizens:
Planning for Possible Collapse of the Mosul Dam, February 26. Accessed November 7,
2016. https://irag.usembassy.gov/consular/us/warden/security-message-to-u.s.-Citizens-
february-29-2016

Fischhendler, Itay, Shlomi Dinar, and David Katz. 2011. "The politics of unilateral
environmentalism: Cooperation and conflict over water management along the Israeli-
Palestinian border." Global Environmental Politics 11, no. 1: 36-61.

Gee, John. 2014. "The Ottoman Empire and World War I: It Could All Have Been Very
Different..." The Washington Report on Middle East Affairs 33, no. 7: 24.

Gleick, P.H. 1994. “Water, war, and peace in the Middle East.” Environment, Vol. 36, No.
3, pp-6-42. Washington DC: Heldref Publications.

26


http://www.bbc.com/news/world-middle-east-29098791
http://www.bbc.com/news/world-middle-east-29098791
https://www.theguardian.com/world/2016/mar/02/mosul-dam-engineers-warn-it-could-fail-at-any-time-killing-1m-people
https://www.theguardian.com/world/2016/mar/02/mosul-dam-engineers-warn-it-could-fail-at-any-time-killing-1m-people
http://time.com/4272242/mosul-dam-iraq-isis-collapse/
http://time.com/4272242/mosul-dam-iraq-isis-collapse/
http://www.cnn.com/2016/04/08/middleeast/inside-the-mosul-dam/
http://www.cnn.com/2016/04/08/middleeast/inside-the-mosul-dam/
https://iraq.usembassy.gov/consular/us/warden/security-message-to-u.s.-citizens-february-29-2016
https://iraq.usembassy.gov/consular/us/warden/security-message-to-u.s.-citizens-february-29-2016

Harris, Leila M. 2002. "Water and conflict geographies of the Southeastern Anatolia Project."”
Society &Natural Resources 15, no. 8 (2002): 743-759.

International Study Team. 1991. "Health and Welfare in Iraq after the Gulf Crisis’." An in-depth
assessment.

Jeffrey, Michael, and Hayley Achurch. "Save our Soil to Save the Planet.” In Global Soil
Security, pp. 389-395. Springer International Publishing, 2017.

J.S. 2014. “Iraq’s Water: A New Threat.” The Economist. August 11. Accessed November 7,
2016. http://www.economist.com/blogs/pomegranate/2014/08/irags-water

Johnson, Willis Fletcher. 1889. History of the Johnstown Flood: Including All the Fearful
Record, the Breaking of the South Fork Dam, the Sweeping Out of the Conemaugh
Valley, the Overthrow of Johnstown...: with Full Accounts Also of the Destruction on the
Susquehanna and Juniata Rivers, and the Bald Eagle Creek. Edgewood Publishing
Company.

Jongerden, Joost. "Dams and politics in Turkey: utilizing water, developing conflict." Middle
East Policy 17, no. 1 (2010): 137-143.

Katz, David. 2011. "Hydro-political hyperbole: Examining incentives for overemphasizing the
risks of water wars." Global Environmental Politics 11, no. 1: 12-35.

Kelly, Len, Dale Dewar, and Bill Curry. "Experiencing chemical warfare: two physicians tell
their story of Halabja in Northern Irag.” Canadian Journal of Rural Medicine 9, no. 3
(2004): 178-182.

Kelly, Michael J. 2008. Ghosts of Halabja: Saddam Hussein and the Kurdish Genocide: Saddam
Hussein and the Kurdish Genocide. ABC-CLIO,.

Kingsford, Richard Tennant. 2000 "Ecological impacts of dams, water diversions and river
management on floodplain wetlands in Australia.” Austral Ecology25, no. 2: 109-127.

Kreiter, M. 2014. “White House Acknowledges Iraqi Airstrikes To Retake Mosul Dam
Area.” International Business Times/Reuters, August 17. http://www.ibtimes.com/white-
house-acknowledges-iragi-airstrikes-retake-mosul-dam-area-1660806.

Kut, Giin. 1993. "Burning waters: the hydropolitics of the Euphrates and Tigris." New
Perspectives on Turkey 9 (1993): 1-17.

27


http://www.economist.com/blogs/pomegranate/2014/08/iraqs-water
http://www.economist.com/blogs/pomegranate/2014/08/iraqs-water
http://www.ibtimes.com/white-house-acknowledges-iraqi-airstrikes-retake-mosul-dam-area-1660806
http://www.ibtimes.com/white-house-acknowledges-iraqi-airstrikes-retake-mosul-dam-area-1660806

Lawler, Andrew. "Reviving Iraq's wetlands.” Science 307, no. 5713 (2005): 1186-1189.

Maler, S. 2014. “Mosul Dam: U.S. Airstrikes Pound ISIS Militants Holding Key lIraqi
Facility.” International Business Times/Reuters, August
17. http://www.ibtimes.com/mosul-dam-us-airstrikes-pound-isis-militants-holding-key-
iragi-facility-1660630?rel=rel2.

Mirumachi, Naho. 2015. Transboundary water politics in the developing world. Routledge.

Mithen, Steven. 2012. Thirst: For Water and Power in the Ancient World. Harvard University
Press, 2012.

Mroue, B. 2012. “Activists: Syrian rebels seize major dam in north.” The Daily Star, Lebanon,
November 26. http://www.dailystar.com.lb/News/Middle-East/2012/Nov-26/196180-
activists-syrian-rebels-seize-major-dam-in-north.ashx.

Nature Iraq. 2016. “Challenges Facing Iraq’s Environment.” Nature Irag. Accessed November 7,
2016. http://www.natureirag.org/uploads/9/2/7/0/9270858/ni-0509-001.pdf

O’Leary, Carole A. 2002. "The Kurds of Iraq: Recent history, future prospects." Middle East
Review of International Affairs 6, no. 4 (2002): 17-29.

Paletta, Damian. 2016. “Islamic State Uses Syria’s Biggest Dam as Refugee and Potential
Weapon.” The Wall Street Journal. Accessed December 6, 2016.
http://www.wsj.com/articles/islamic-state-uses-syrias-biggest-dam-as-rampart-and-
potential-weapon-1453333531

Rawaf, Salman, S. Hassounah, E. Dubois, B. Abdalrahman, M. Raheem, H. Jamil, and A.
Majeed. "Living conditions in Iraqg: 10 years after the US-led invasion." Journal of the
Royal Society of Medicine 107, no. 5 (2014): 187-193.

Richardson, Curtis. 2006. "An Ecological Assessment of the Restoration Status of the
Mespotaniam Marshes of Irag."

Richardson, Curtis J., and Najah A. Hussain. 2006. "Restoring the Garden of Eden: an ecological
assessment of the marshes of Irag.” BioScience 56, no. 6 (2006): 477-4809.

Rubin, A.J. and R. Nordland. 2014. “Sunni Militants advance toward Large Iraqi Dam.” The
New York Times, June 25. http://www.nytimes.com/2014/06/26/world/middleeast/isis-

irag.html.

Sabah, Zaid, Selcan Hacaoglu and Jack Fairweather. 2015. “Water Shortages Unite Iraq, Islamic
28


http://www.ibtimes.com/mosul-dam-us-airstrikes-pound-isis-militants-holding-key-iraqi-facility-1660630?rel=rel2
http://www.ibtimes.com/mosul-dam-us-airstrikes-pound-isis-militants-holding-key-iraqi-facility-1660630?rel=rel2
http://www.dailystar.com.lb/News/Middle-East/2012/Nov-26/196180-activists-syrian-rebels-seize-major-dam-in-north.ashx
http://www.dailystar.com.lb/News/Middle-East/2012/Nov-26/196180-activists-syrian-rebels-seize-major-dam-in-north.ashx
http://www.wsj.com/articles/islamic-state-uses-syrias-biggest-dam-as-rampart-and-potential-weapon-1453333531
http://www.wsj.com/articles/islamic-state-uses-syrias-biggest-dam-as-rampart-and-potential-weapon-1453333531
http://www.nytimes.com/2014/06/26/world/middleeast/isis-iraq.html
http://www.nytimes.com/2014/06/26/world/middleeast/isis-iraq.html

State Against Turkey.” Bloomberg. July 2. Accessed November 7, 2016.
http://www.bloomberg.com/news/articles/2015-07-01/water-shortages-unite-irag-islamic-
state-against-turkey

Salih, Shilan Aziz and Razhan Aso Ali. 2016. “Environmental Legislation Guides in Kurdistan
Region - Iraq.” Nature Irag. Accessed November 7, 2016.
http://www.natureiraq.org/waterkeeper-law-and-advocacy-program.html

Schwartzstein, Peter. 2014. “Amid Terror Attacks, Iraq Faces Water Crisis.” National
Geographic News. November 5. Accessed November 7, 2016.
http://news.nationalgeographic.com/news/2014/11/141104-irag-water-crisis-turkey-iran-
isis/

Selby, Jan. 2005. "The geopolitics of water in the Middle East: fantasies and realities.” Third
World Quarterly 26, no. 2 (2005): 329-349.

Shamout, M. Nouar, and Glada Lahn. 2015. "The Euphrates in Crisis Channels of Cooperation
for a Threatened River." Catham House (April). Accessed November 7, 2016.
https://www.chathamhouse.org/sites/files/chathamhouse/field/field_document/20150413
Euphrates_0.pdf

Simons, Geoff. 2016. Iraq: From Sumer to Saddam. Springer.

Solomon, Steven. 2010.Water: The epic struggle for wealth, power, and civilization. Harper
Collins, 2010.

Starr, Joyce R. 1991. "Water wars." Foreign policy 82 (1991): 17-36.

Strong, Brent and Mark Davis. The History of Creativity: - 1500. Dubuque, 1A: Kendall/Hunt
Pub., 2006.

Taylor, Richard G., Bridget Scanlon, Petra D6ll, Matt Rodell, Rens VVan Beek, Yoshihide Wada,
Laurent Longuevergne et al. 2013. "Ground water and climate change." Nature Climate
Change 3, no. 4 (2013): 322-329.

United States. 1946. Treaty of Friendship and Neighborly Relations between Irag and Turkey,
March 29, 1946. League of Nations Treaty Series 580, no. 580.

Vidal, John. 2013. “Azzam Alwash wins Goldmans Prize: Saddam’s Marsh Drainage Project
29


http://www.bloomberg.com/news/articles/2015-07-01/water-shortages-unite-iraq-islamic-state-against-turkey
http://www.bloomberg.com/news/articles/2015-07-01/water-shortages-unite-iraq-islamic-state-against-turkey
http://www.natureiraq.org/waterkeeper-law-and-advocacy-program.html
http://www.natureiraq.org/waterkeeper-law-and-advocacy-program.html
http://news.nationalgeographic.com/news/2014/11/141104-iraq-water-crisis-turkey-iran-isis/
http://news.nationalgeographic.com/news/2014/11/141104-iraq-water-crisis-turkey-iran-isis/
https://www.chathamhouse.org/sites/files/chathamhouse/field/field_document/20150413Euphrates_0.pdf
https://www.chathamhouse.org/sites/files/chathamhouse/field/field_document/20150413Euphrates_0.pdf

was War by Other Means.” The Guardian. April 15. Accessed November 7, 2016.
https://www.thequardian.com/environment/2013/apr/15/azzam-alwash-goldman-prize

Vidal, John. 2014. “Water Supply Key to Outcome of Conflicts in Iraq and Syria, Experts
Warn.” The Guardian. July 2. Accessed November 7, 2016.
https://www.theguardian.com/environment/2014/jul/02/water-key-conflict-irag-syria-isis

Vorosmarty, Charles J., Peter B. Mclintyre, Mark O. Gessner, David Dudgeon, Alexander
Prusevich, Pamela Green, Stanley Glidden et al. 2010. "Global threats to human water
security and river biodiversity." Nature 467, no. 7315: 555-561.

Wei, GuoLiang, ZhiFeng Yang, BaoShan Cui, Bing Li, He Chen, JunHong Bai, and ShiKui
Dong. 2009. "Impact of dam construction on water quality and water self-purification
capacity of the Lancang River, China." Water resources management 23, no. 9: 1763-
1780.

Williams, Paul. 2012. Euphrates and Tigris Waters-Turkish-Syrian and Iragi Relations: Water
Resource Conflicts and International Security: a Global Perspective. Maryland.

Wolf, Aaron T. 1999. "“Water wars” and water reality: conflict and cooperation along
international waterways." Environmental Change, Adaptation, and Seccurity, pp. 251-
265. Springer Netherlands, 1999.

World Bank. 2006. Private Participation in Infrastructure (PPI) database. World Bank,
Washinton, D.C., http://ppi.worldbank.org

Zhang, Yongyong, Jun Xia, Tao Liang, and Quanxi Shao. 2010. "Impact of water projects on
river flow regimes and water quality in Huai River Basin." Water Resources Management
24, no. 5: 889-908.

30


https://www.theguardian.com/environment/2013/apr/15/azzam-alwash-goldman-prize
https://www.theguardian.com/environment/2013/apr/15/azzam-alwash-goldman-prize
https://www.theguardian.com/environment/2014/jul/02/water-key-conflict-iraq-syria-isis
https://www.theguardian.com/environment/2014/jul/02/water-key-conflict-iraq-syria-isis
http://ppi.worldbank.org/

