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WATER MANAGEMENT AND CONFLICT:
THE CASE OF THE MIDDLE EAST

Kendra Patterson

Middle Eastern societies have learned over millennia how to manage their
scarce water resources and balance the competing demands of agriculture,

animal, and domestic use. In the last 50 years industrialization, urbanization, and
growing populations have caused the landscape of those demands to change. New
competing demands, such as urban versus rural and human versus industrial, are
complicating the scene.

Both rural areas and cities in the Middle East have seen significant population in-
creases in the last 50 years, but urban growth has far outpaced rural growth. Ac-
cording to UN statistics, Saudi Arabian urban populations saw a more than 28-fold
increase from 1950 to 2005, while rural populations didn’t quite double. In Egypt
during the same period rural populations grew by 185 percent, while cities saw a
354 percent increase; in Syria the growth figures are 287 percent and 800 percent,
respectively. Urban populations in the region will continue to grow: Saudi Arabia’s
current urban population is likely to almost double by 2030.

Irrigation still accounts for the largest demand sector—over 90 percent—but grow-
ing cities are upsetting the traditional balance between agricultural and domestic
uses.1 In addition, attitudes toward water change with the coming of prosperity.
Many people in developed societies would consider a daily shower and water to
keep their lawns green basic needs. The thriving Gulf states have some of the high-
est per capita water consumption rates in the world: between 300 and 750 liters per
person per day.2 (The World Water Council reports that the average per capita daily
use in the United States is 350 liters, in Europe 200 liters, and in sub-Saharan
Africa 10–20 liters.) It is estimated that by 2050 all countries in the region except
for Iraq will have water scarcity problems. The intersection of growing popula-
tions, changing and growing demand for water, and the looming threat of water
scarcity in the Middle East has the potential to create conflict within the region.

Countries and territories in the Middle East can be divided into two groups: those
that have low levels of renewable water resources, such as flowing rivers, and must
rely on groundwater and desalination for most of their supply, and those that get
much of their water from river systems they share with other countries. The for-
mer group includes Gaza, Kuwait, Oman, Saudi Arabia, Qatar, the United Arab
Emirates (UAE), and Yemen. The latter group consists of Egypt, Iraq, Jordan,
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Lebanon, the West Bank, and Syria. In order to meet the needs of growing popu-
lations and cities in the last 50 years, countries in both groups planned and devel-
oped large-scale infrastructure projects to source, control, and deliver water. These
projects, such as dams, desalination plants, and river diversions, focused almost
entirely on the supply side of water management; that is, they harnessed or created
more water rather than conserved already existing supplies. While these large sup-
ply projects were meant to alleviate conflicting demands domestically, they often
created conflict between states that share water resources, such as rivers.

In recent years a model of water management that considers conservation on the
demand side, called integrated water resource management (IWRM), has been in-
corporated to different extents into national water policies in the Middle East. This
paper will look at some past conflicts over water in the Middle East and examine
how IWRM, which stresses cooperation between states in order to develop sustain-
able water use policies, is changing the ways in which states interact over water.

PAST CONFLICTS OVER SHARED WATER RESOURCES

Water resources come in two forms, renewable and non-renewable. Renewable re-
sources consist of river systems and shallow aquifers that are replenished with rain-
water, while non-renewable resources include the majority of deep aquifers (filled
with fossil water), desalination, and wastewater reuse. More than three-quarters of
underground aquifers are considered non-renewable because they would take many
centuries or millennia to replenish naturally. The Middle East is one of the most
arid regions in the world, with an average rainfall of 56 millimeters/year (to put this
in perspective, the average rainfall in central Australia, another arid region, is 127
millimeters/year). Transnational rivers supply over 50 percent of renewable water
resources in the Middle East, while underground aquifers and desalination plants
make up the bulk of the non-renewable sources.

In the past 50 years much of the water-related conflict in the region has been over
shared rivers. Upstream states often base their claim to a shared river on the concept
of “absolute territorial sovereignty,” which lets them do what they want to the river
regardless of the downstream effects. Downstream nations prefer an interpretation
based on “absolute integrity of the river,” which denies upstream nations the right
to do anything that disrupts its flow and water quality in the downstream portion.
While it has long been considered customary law that “an upstream state is acting
unlawfully if it changes the waters of a river in their natural condition to the serious
injury of a downstream state,”3 this is not accepted by many upstream states.

The Jordan River

In the early years of Israel a significant part of the new country’s national goal was
attracting immigrants and supplying them with a good standard of living, which
included adequate water. The new state devised a National Water Carrier (NWC)
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plan, meant to divert water from the Jordan River, which Israel shares with down-
stream riparians Lebanon, Syria, and Jordan, and the Sea of Galilee to the Negev
Desert in the south. Israel considered harnessing the waters of the Jordan to be a
key part of its national development plan.

From the Arab point of view, the NWC was part of Israel’s plan to establish itself
permanently in the region by achieving economic independence. Diverting the Jor-
dan was seen as a plot meant to provide employment (farming) to 5 million new
immigrants in the Negev region, whose presence was perceived as a security threat
by neighboring states.4 Arab states, led by Syria and Egypt, devised their own di-
version plan for the Jordan. Fully expecting the diversion operations to cause Is-
rael to attack, they also began planning a Joint Arab Command with an Egyptian
commander. In the years leading up to the Six-Day War in 1967, water became a
defining characteristic of the Arab-Israeli struggle.

While the river was a rallying point of pan-Arab nationalism, it also became a
bone of contention between Arab states when their respective internal conditions
caused them to reevaluate their stances towards Israel. Egypt favored delaying
confrontation but going ahead with diversion plans. Lebanon feared the issue
could exacerbate domestic tensions between its Christian and Muslim inhabitants,
creating instability, and began work on diversion plans only half-heartedly. Syria
was the only country that favored immediate confrontation with Israel. Eager to
bolster the legitimacy of the Ba’th Party, the president of Syria began full-scale di-
version operations. From 1963 until the Six-Day War in 1967, these were the focus
of repeated military incidents between Israel and Syria.

The Tigris and the Euphrates

Turkey controls the headwaters of both the Tigris and the Euphrates, which flow
through Syria (or in the case of the Tigris, along the border) and into Iraq. Turk-
ish leaders began discussing harnessing the waters of both rivers for the purpose
of national development as early as the 1950s. The project, called GAP from its
name in Turkish (Güneydoǧu Anadolu Projesi; in English, the Southeastern Ana-
tolia Project), began in the 1980s with plans for 22 dams and 19 hydroelectric
power plants. The project will eventually divert enough water to irrigate 1.7 mil-
lion hectares of land and provide 27 billion kilowatt-hours (kWh) of electricity an-
nually. This will not only mean less water for Syria and Iraq, but will also give
Turkey the power to cut off water to downstream riparians completely if a serious
conflict were ever to occur. In 1990 Turkey did cut off the entire flow of the Eu-
phrates for three weeks. Blackouts occurred in the Syrian towns that depend on the
hydroelectric power generated by the river’s flow.

The GAP project will predominantly benefit southeastern Turkey, which has high
levels of unemployment and political instability, as well as being the center of the
separatist Kurdish movement. In the 1980s Syria surreptitiously supported the Kur-
distan Workers Party in its campaign against the Turkish government as a way of
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sabotaging the GAP project. Turkey and Syria eventually reached an agreement in
1987, in which Turkey agreed to maintain a minimum flow of 500 cubic meters per
second from its dams on the Euphrates in exchange for Syrian cooperation regard-
ing the Kurdish rebels, but Turkish attitudes are far from compromising. At the
opening of the Ataturk Dam in July 1992, future President Suleyman Demirel said,
“Neither Syria nor Iraq can lay claim to Turkey’s rivers any more than Ankara
could claim their oil. This is a matter of sovereignty. We have a right to do anything
we like. The water resources are Turkey’s, the oil resources are theirs. We don’t say
we share their oil resources and they cannot say they share our water resources.”

The Tigris and Euphrates river systems have also caused conflicts between Iraq
and Syria. In the early 1970s, the filling of Lake Assad behind the Tabqa Dam in
Syria (currently a major source of hydroelectric power) significantly reduced the
flow of the Euphrates into Iraq. Iraq complained to the Arab League that Syria was
withholding water. Syria soon withdrew from the negotiations, and in May 1975
closed its airspace to Iraq. Both countries began massing troops at their borders in
preparation for a conflict, which was only averted when Saudi Arabia brokered a
deal between the two countries in which Syria agreed to let 60 percent of the wa-
ters flow into Iraq.

The Nile

The situation of the Nile is somewhat different from that of the Tigris and Eu-
phrates and the Jordan; in the case of the Nile it is the downstream riparians (Egypt
and Sudan) that feel they have the dominant claim on the river. Although 85 per-
cent of the Nile’s water originates in Ethiopia and the river passes through ten
countries, it is Sudan and Egypt that have determined who “owns” the waters of
the river, and how much. Both of these countries get less rainfall than other ripar-
ians further south and rely heavily on the Nile for irrigation. Together they use 94
percent of the Nile’s water.

Egypt and Sudan have almost come to blows over allocation of the Nile’s water be-
tween the two. When Sudan achieved independence in 1956, the first prime minis-
ter immediately requested that all previous agreements between the two countries
be revised and lodged an objection to Egypt’s plan to build the Aswan High Dam.
Egypt responded by withdrawing its support for Sudan’s reservoir project at Ro-
seires on the Blue Nile. When Sudan stated it would not adhere to any past agree-
ments at all, Egypt massed troops on the border in preparation for conflict.

The two countries eventually signed the Agreement for the Full Utilization of the
Nile Waters (Nile Waters Treaty) in 1959, after a military takeover in Sudan re-
sulted in a more Egypt-friendly government. Egypt, however, continued to expe-
rience conflict with its neighbors over water rights. In 1970 it threatened Ethiopia
with war over the proposed construction of a dam on Lake Tana on the Blue Nile,
and in 1979 President Anwar Sadat famously said, “The only matter that could
take Egypt to war again is water.” The sentiment was echoed by Egyptian Foreign
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Minister Boutros Boutros-Ghali in 1988 when he said that the next war in the Mid-
dle East would be over the waters of the Nile. In October 1991, Egyptian Defense
Minister Lt. Gen. Mohammed Hussein stated that Egypt would not hesitate to go
to war to defend its claim to the Nile River.

A potential future source of conflict is Ethiopia, whose population of 77 million is
expected to reach 126 million by 2030, according to UN statistics. Poor access to
clean water poses one of Ethiopia’s greatest challenges: currently, only 22 percent
of its population has access to safe drinking water, compared to 98 percent of the
population in neighboring Egypt.5 While in the past Ethiopia has not contested
Sudan and Egypt’s claims to the Nile waters, if it is pressured by internal conflicts
and instability due to the growing population and continued poverty, it could claim
that the Nile belongs to Ethiopia, considering the majority of the headwaters orig-
inate there.

In 1997 the UN adopted the Convention on the Law of the Non-Navigational Uses
of International Watercourses, which stipulates, in part, that rivers should be used
in an equitable manner, and that upstream use cannot cause significant harm to
other riparians. This does no more than codify what was already customary inter-
national law. In the past, when many Middle Eastern countries were experiencing
the pressures of growing populations, internal instabilities, and the need for rapid
development, customary water law did not prevent conflict—often armed—from
occurring. It is unlikely a UN convention will help mitigate conflict in times of
stress in the future.

What is needed is a fundamental change in how states manage and interact over
water. In the past decade many Middle Eastern states have adopted a new approach
to water management that focuses more on the human, ecological, and economic
aspects of water. This approach, IWRM, fills in the legal framework with a con-
crete set of concepts on how to manage water resources and provides an opportu-
nity to cooperate with neighbors over shared resources.

INTEGRATED WATER RESOURCE MANAGEMENT (IWRM)
As was examined in the previous section, international conflicts over water have
often resulted from governments’ attempts to mitigate political and ethnic tensions
at a local or national level, and a supply-side focus on managing water exacerbated
those conflicts. In recent years IWRM, which considers the relationship between
supply and demand, has gained increasing attention as a better way to not only
manage water, but also create cooperation between riparian states.

IWRM is a system for sustainable use of water resources. It is based on the phi-
losophy that all uses of water are interdependent, and that water is a social and
economic good. For example, agricultural runoff can pollute aquifers and rivers,
which can lead to poor-quality drinking water and environmental degradation.
Conversely, limiting agricultural water withdrawals for ecological reasons, such
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as sustaining fisheries, can mean fewer crops or poor crops. These issues have
security ramifications when they create or add to instability within a state or be-
tween states.

The perception of water management as having social, economic, environmental,
and security ramifications began to gain mainstream attention in the 1990s. At the
1992 International Conference on Water and the Environment (ICWE), held in
Dublin, some guiding principles for an integrated, more holistic approach to water
management were proposed. The Dublin Principles, as they are called, can be par-
aphrased as follows:

� Water management requires a holistic approach that links social and eco-
nomic development with the protection of ecosystems. Water management
policies also must consider land use in the vicinity of the water source.

� A participatory approach to water management is needed, which includes
raising awareness among both policy makers and the general public and in-
volving stakeholders at all levels.

� Women, as primary providers and users of water domestically, need to play
a pivotal role in water management.

� Water is an economic good, and as such should be managed efficiently and
equitably, with special attention to conserving and protecting water resources.

These principles were presented at the United Nations Conference on Environ-
ment and Development (UNCED) later in the year, and echoed at the 1st and 2nd
World Water Forums in 1997 and 2000, respectively. At the World Summit on Sus-
tainable Development (WSSD) in Johannesburg in August and September 2002,
which all countries dealt with in this paper attended, a target was set to develop
national integrated water resource management and water efficiency plans by
2005. At the 4th World Water Forum held in Mexico in 2006, it was judged that of
the Middle Eastern countries, Yemen, Palestine, Jordan, and Egypt had been the
most successful in formally incorporating IWRM into their national water poli-
cies. Kuwait, Iraq, and Oman were judged to be the least successful.

The first challenge for most states in the Middle East was accepting water as
something more than just a resource to be exploited for purposes of development
and modernization. Part of this process included moving towards a recognition
that water resources are limited and that water management needs to focus not just
on finding new sources and exploiting current ones, but on educating water users
on conservation techniques—that is, on demand management. In addition, before
being able to effectively institute IWRM policies, many countries in the region had
to deal with a fragmented control of water management characterized by overlap-
ping responsibilities between different institutions and water-using sectors. At the
same time, they suffered from a rigid, overcentralized control carried over from
the previous 50 years of rapid development and large water infrastructure projects.
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It was necessary to both locate water management in one ministry at the national
level and involve stakeholders at municipal and community levels in order to en-
courage better management and conservation.

Egypt has been particularly successful in adopting these changes. In January 2005,
the Egyptian Ministry of Water Resources and Irrigation issued the National Water
Resources Plan, which is based on IWRM concepts. The first part of the plan aims
at conserving current water resources rather than tapping or creating new supplies.
The sustainable use of current resources includes changing the operation of the
Lake Nasser reservoir to reduce evaporation, mining fossil water in the Western
Desert with an eye to conserving the aquifers for future generations, harvesting
rainfall and flashfloods, and utilizing desalination. On the demand side, the plan
includes provisions for improving irrigation techniques to minimize waste. Specif-
ically, in the West Delta area, Egypt has instituted a design, build, lease (DBL) sys-
tem for farmers that involves constructing three major channels to deliver
irrigation water. The idea is that local stakeholders will be more likely to conserve
water if they feel they own the water delivery mechanism.

Jordan also provides a good example of how IWRM is being used in the region to
cope with growing water scarcity. Jordan’s Ministry of Water and Irrigation
(MWI) reports on its information website that the country has 11 renewable
aquifers, all of which are subject to over-pumping. Average annual withdrawals
range from 146 percent of the renewable recharge in minor aquifers to 235 percent
in major ones. In 2002 the MWI created the Water Demand Management Unit
(WDMU), which (emphasis added) “aims at reducing the demand on fresh water
in a serious attempt to match it with the available supplies before embarking on
the development of additional water resources and supplies.” The WDMU’s re-
sponsibilities are divided into three general areas: educating the public and other
entities on the importance of and methods for conserving water, monitoring water
use and recommending enforcement and regulatory measures, and tracking water
conservation.

By its nature IWRM encourages riparian states to cooperate through its focus on
the sustainable and environmentally sound use of water resources, and many coun-
tries have used IWRM policies with the view of promoting regional cooperation.
The star example of this regional cooperation involves the nine Nile Basin states
(Uganda, Tanzania, Sudan, Rwanda, Kenya, Ethiopia, Egypt, the Democratic Re-
public of Congo, and Burundi), which instituted the Nile Basin Initiative (NBI) in
1999. The purpose of the NBI is to “develop the river in a cooperative manner,
share substantial socioeconomic benefits, and promote regional peace and secu-
rity.”6 Projects the NBI is involved in include environmental protection, stake-
holder education, and agricultural water use efficiency. The NBI prioritizes both
the economic and the security ramifications of water management and shows a
real shift in regional thinking about water.
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Several regional institutions are dedicated to encouraging IWRM cooperation in
the region. One is the Arab Integrated Water Resources Management Network
(AWARENET), which seeks to foster regional communication on how to incor-
porate IWRM into national policies. The Arab Water Council, established in
2004, is also concerned with supporting IWRM in the region and focuses par-
ticularly on a multidisciplinary approach to water management and the sharing
of scientific information.

Bilateral agreements in the region are also beginning to reflect IWRM: the 2002
Agreement for Sharing the Water of Al-Kabeer Al-Janoubi River and for Building
a Common Dam between Lebanon and Syria includes the implementation of the
principles of integrated water resource management for the management of the
waters of that river. The Al-Kabeer Al-Janoubi River is significant because it forms
a border between the two countries, rather than beginning in one and ending in the
other. The agreement is based on the United Nations Convention on the Law of the
Non-Navigational Uses of International Watercourses, which both countries rati-
fied. The benefits that can be expected from this and other IWRM-based agree-
ments between states sharing water resources include

� Cooperation. Cooperation between the two countries improves the manage-
ment of the river, increases agricultural production and energy generation,
and facilitates preparedness for disasters, such as floods and droughts.

� Reduced costs. Costs are shared between the two countries, and thus tension
and conflict between them are reduced.

� Security. Cooperation in the management of water resources facilitates the
improvement of political and economic relations between the two countries.7

For countries on the Arabian Peninsula, which get most of their water from
aquifers, reservoirs, treated wastewater, and desalination plants (Saudi Arabia has
the largest desalination capacity in the world), the conservation philosophy of
IWRM is even more important. These countries’ biggest water challenge is that
they are currently using significantly more water than they have. Saudi Arabia suf-
fers the biggest gap between supply and demand: it has only 2.4 cubic kilometers
per year of renewable water resources, but uses 17.33 cubic kilometers per year.
Figure 1 presents resources-to-withdrawals ratios of other countries in the region.

At the 4th World Water Forum held in Mexico in 2006,Yemen was the only Arabian
Peninsula country judged to have successfully incorporated IWRM into its national
water policy. In 2003 the newly created Yemeni Ministry of Water and Environment
issued the IWRM-based National Water Sector Strategy and Investment Program,
2005–2009 (NWSSIP). Plans include involving farmers in water management by
introducing cost-sharing investments in new irrigation techniques that conserve
water, as well as reducing government subsidies for diesel fuel, used in the major-
ity of water pumps, to encourage conservation.8 Sana’a University in Yemen has of-
fered a master’s of science degree in IWRM since 2004, offering courses on the
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environment, gender in water management, and water value and economics. Of all
the IWRM targets, recognizing the primary role of women in the use and allocation
of water at the local level has received the least attention, and it is significant that it
is part of the master’s degree coursework at Sana’a University.

On the other end of the spectrum, at least according to the 4th World Water Forum
documents, is Oman, which, along with Kuwait and Iraq, is judged to have been
the least successful in incorporating IWRM policy into its national water plan. A
careful examination of Omani water policies exposes the limitations of IWRM as
the international standard of water management. It also reveals a virtually ignored
aspect of water policy: the importance of cultural and religious values in water
management.

THE CASE OF OMAN

Oman relies on precipitation to provide most of its renewable water resources.
Rainfall, which replenishes shallow aquifers and reservoirs, provides 65 percent of
Oman’s water needs, and the country depends on desalination to provide the rest.
Most rain in Oman falls during mid- and late winter. Amounts range from 20 to
100 millimeters a year on the coast and interior plains to 700 millimeters a year in
the mountains in the north. Although some of the mountain rainfall seeps into
aquifers that supply irrigation water for the plains, much of it runs down wadis
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(gullies that are usually dry) in seasonal floods. Some of this water is caught in
aboveground reservoirs, but these have a high evaporation rate.

According to the Omani Ministry of Regional Municipalities, Environment and
Water Resources, water demand in Oman exceeds water supply by 25 percent. The
World’s Water 2006–2007 estimates that demand to be 36 percent more than sup-
ply (see Figure 1). Desalination cannot be relied on to fill that gap because of the
expense involved. Energy accounts for as much as one half of the cost of desali-
nation, and Oman, unlike Saudi Arabia, is not a large producer of fossil fuel. Raw
materials for building plants, such as steel, are expensive as well. Desalination
plants also have significant environmental impacts that could contribute to future
costs. These include the discharge brine that contains decaying organisms caught
during in-flow and chemicals and heavy metals introduced during the desalination
process. Cleanup and building more environment-friendly plants are likely to
make desalination even more expensive.

The star of Oman’s water management system has been, and to some extent still
is, its aflaj system. Aflaj are water channels that take advantage of the earth’s grav-
ity and land incline to deliver water from underground sources. They have a his-
tory of thousands of years in the region and currently deliver one-third of the water
from renewable sources for irrigation (wells account for the rest). Shares of aflaj
water can be either owned or rented, and they are traditionally measured by com-
plex calculations based on seasonal variations in the length of the day and night
and the position of the stars. Conserving its aflaj has been a key part of Oman’s
modern water policies. In 1997 the Sultanate established the National Aflaj Inven-
tory Project, which counted 4,112 aflaj in the country, of which about 74 percent
are currently in operation. The Sultanate takes responsibility for the maintenance
of both aflaj and wells (a parallel Well Inventory Project was initiated in 1992) and
continues to fund research on desalination and other water-sourcing technologies,
such as fog collection.

Oman is an absolute monarchy governed by Sultan Qaboos bin Said Al Said, who
deposed his father, whom he accused of mismanaging the country, in 1970. The
Sultan instituted a council of elected advisors in the early 1990s, and granted uni-
versal suffrage to his people in 2003. Even with the elected council, the Sultan still
rules as an absolute monarch and has a great deal of power over policy making in
his Sultanate. The Sultan of Oman has been far-sighted in his management of the
country’s water resources. In 1984 he created the Ministry of Regional Municipal-
ities, Environment and Water Resources, which located water and environment is-
sues at the level of municipal governance (and made Oman the first Arab state to
have a ministry dedicated to environmental issues, according to the ministry web-
site). In 1986 he strengthened these links by combining the council responsible for
environmental resources and the council responsible for water resources to form
the Council for the Conservation of the Environment and Water Resources. These
steps were far ahead of their time in recognizing the relationship between local

222 | WATER MANAGEMENT AND CONFLICT: THE CASE OF THE MIDDLE EAST

LIF001_ch12  6/26/08  1:40 PM  Page 222



governance, environment, and water management. They also reflect an under-
standing of the importance of maintaining a strong national authority that is not
fragmented among various ministries, as well as decentralizing water management
and involving stakeholders at lower levels. These were concepts that would only
enter the international discourse some years later, at the Dublin Conference in
1992 and then in 2002 in Johannesburg.

The objectives of the water resources sector of the Ministry of Regional Munici-
palities, Environment and Water Resources include many of the same targets as
plans formally incorporating IWRM: a focus on sustainable use, demand manage-
ment, protection of the environment, and involvement of the public through edu-
cation. The three objectives are as follows:

� Supplying sources of potable water and creating a balance between water uti-
lization and renewable resources

� Enhancing water resources and protecting them against depletion and pollu-
tion and rationing water consumption

� Establishing water preservation principles and increasing awareness of the
importance of rationing water use

In addition, the Ministry’s website predominantly displays a “kids” section with
activities and information aimed at teaching children about the importance of the
environment and water conservation.

From an outside perspective—such as that of the 4th World Water Forum in
2006—Oman is behind other countries in the region in adopting IWRM. This in-
terpretation of Oman’s water management is based on the fact that Oman, unlike
other countries in the region, has not developed a national plan incorporating
IWRM concepts and terminology, like the one Egypt issued in 2005 that states at
the beginning of its preface that it is based on an IWRM approach. In fact, Oman
has incorporated IWRM-like policies into its water management for decades. This
illustrates that international standards and targets, while useful in encouraging co-
operation, can stand in the way of accurate understanding when only those stan-
dards and targets and their particular language are used as measurements.

The Sultan’s 21st National Day speech in November 1991 perhaps best indicates
his integrated view of water management, including its importance to regional,
and global, security:

Of all the gifts with which God has blessed us, water is the greatest. . . . If extrav-
agance is forbidden by Islam, it is even more applicable to water. Indeed, Islam
emphasizes in its teaching that it is our duty to conserve it. We cannot stress too
strongly the need to observe the conservation measures laid down by Government
in this respect. The use of this vital resource throughout the world can have a
great impact on future development strategies, and indeed could become a deci-
sive factor in political tension and thus, world security. Our Government has
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plans to increase our country’s water resources to meet our national require-
ments without arduously affecting the demands of conservation.

Oman’s emphasis on maintaining a traditional Islamic religious and cultural core
to its modernization efforts sets it apart from other water-scarce states on the Ara-
bian Peninsula in its own eyes.9 As the Sultan’s speech indicates, modern water
management and traditional Islamic values are far from incompatible. Water con-
servation and equitable distribution are core values in Islam. The Quran stresses
the importance of not wasting water, even when supplies are plentiful. It also
teaches that water belongs to everyone and cannot be owned: of the three people
Allah will ignore on the day of resurrection, one is the man who had more water
than he could personally use and refused to share it with travelers. The IWRM
principle of involving all water stakeholders in decision making and development
of water management is echoed in the Islamic principle of shura, which states that
decisions that affect a community should take place within the community through
group consultation and consensus.10

Many Islamic countries in the Middle East have, like Oman, used Islamic princi-
ples to further their water management goals. Perhaps the clearest example of this
is the 1978 fatwa (a ruling on Islamic law issued by an Islamic scholar; contrary
to Western interpretation, a fatwa is not a law, but rather an explanation or guide)
issued by the Council of Leading Islamic Scholars (CLIS) of Saudi Arabia, which
dealt with the issue of reusing wastewater. Water purity is extremely important in
Islam, but in a water-poor country like Saudi Arabia, treated wastewater is an im-
portant water source. The fatwa stated, in part, that “impure waste water can be
considered as pure water and similar to the original pure water, if its treatment
using advanced technical procedures is capable of removing its impurities with re-
gard to taste, colour and smell, as witnessed by honest, specialized and knowl-
edgeable experts. Then it can be used to remove body impurities and for purifying,
even for drinking.” Similarly, Jordan has been using Islamic teachings in its
IWRM-based public awareness campaigns about water conservation for years,11 a
fact that was ignored in the 4th World Water Forum report that acknowledged Jor-
dan’s success at implementing IWRM.

These cases from Saudi Arabia and Jordan are examples of how traditional Islamic
values can work with modern integrated water policy. It is important not to use in-
ternational IWRM standards exclusively when judging a country’s progress in in-
tegrated water management. Oman’s case in particular demonstrates the
importance of examining a nontraditional security concern in the Middle East,
such as water scarcity, from a perspective that takes into account how it is viewed
within the region. Oman’s emphasis on incorporating Islamic values into its water
policy conversation may turn off many Western observers, particularly in the cur-
rent climate, but its success should not be discounted. As water becomes more of
a security concern in the coming decades, it will become even more critical to un-
derstand the mechanisms with which integrated water management can take place
from within an Islamic discourse.
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CONCLUSION

Conflict involving transnational rivers has plagued the Middle East over the last
50 years, but river systems are not the only water resources shared by states in
the region. Whereas only some of the states share significant rivers, all of them
share underground aquifers with their neighbors. (See Figure 2.) The Mountain
Aquifer shared by Israel and the West Bank, but primarily underlying the lat-
ter, is one example of how an underground water source has contributed to con-
flict within the region. The Mountain Aquifer is the sole source of water for the
Palestinians in the West Bank. After Israel occupied the West Bank at the con-
clusion of the Six-Day War, it established strict control over the Mountain Aquifer
in order to supply its growing immigrant population with water. Israel currently
uses 80 percent of the aquifer water. Both Israel and Palestine feel they have
historical and cultural claims to the territory of the West Bank, and thus to the
water contained under it. The conflict over the aquifer is informed by the mu-
tually perceived religious and ethnic differences between the Israelis and Pales-
tinians and is part of the broader violent political conflict between the two groups.
As this case demonstrates, shared aquifers are as likely as river systems to con-
tribute to conflict in the region.
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Figure 2: Underground Resources in the Middle East

Source: © 2002 National Geographic Society. All rights reserved.
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The past 50 years of supply-side water management have created some severe
problems that could have long-range implications for regional security. The most
obvious of these is water scarcity: water is a finite resource in all of these coun-
tries, and IWRM conservation and demand management policies cannot restore
what has already been depleted. Another problem, and one that will become in-
creasingly significant as water becomes more scarce, is pollution of existing
sources. Pollution of rivers due to industrial and domestic runoff is well docu-
mented. Underground water sources face the same threat and are also vulnerable
to salt pollution resulting from over-pumping. Saltwater intrusion is especially a
problem in coastal aquifers, where even a 5 percent contamination of seawater can
cause the water to become unusable for human, animal, and agricultural consump-
tion.12 Parts of the Mountain Aquifer under Israel and the West Bank passed their
sustainable pumping levels in the 1970s, and some of the water is now so brack-
ish it requires treatment before being used.13 While countries on the Arabian
Peninsula, which depend on aquifers for freshwater, are beginning to conduct ex-
periments with salt-resistant crops, salt pollution is only likely to continue increas-
ing if aquifers continue to be overexploited. Desalination, another important
source of water on the Arabian Peninsula, contributes to air pollution and pollutes
land and coastal areas due to out-pumping of salt and contaminants introduced
during the desalination process. It is not enough for a government to guarantee ad-
equate water to its citizens. It must also guarantee clean water. Violent conflict due
to polluted water sources has already occurred in other parts of the world: in 2005
citizens in China clashed with police after occupying an industrial complex they
blamed for ruining their crops by polluting irrigation water.

As water scarcity grows in the Middle East, aquifers will become more important
as sources of water. States will need to negotiate policies for extracting this water.
Issues they will need to address include sustainable management of underground
water and equitable allocation of water from shared aquifers. The important role
underground water sources, and in particular fossil water reserves, will play in the
security of the region in the next 50 years is largely unrecognized by the rest of
the world. No international law has yet been set for underground water. While the
1997 UN Convention recognized the future importance of underground water
sources and called for more study of the issue, it limited its application to under-
ground water either “tributary to, or sharing a common terminus with, surface wa-
ters covered by the document’s Articles.”14 As mentioned earlier, three-quarters of
underground aquifers are considered non-renewable because they take centuries or
millennia to replenish. Aquifers connected to river systems or other aboveground
water sources, and replenished by them, are in the minority. Most underground
water is fossil water, which could aptly be called the final reserves of freshwater
on the planet. It is possible that these may become the new “rivers” over which
states experience conflict in the next 50 years.

Water in the Middle East is more than just a resource—it is tied to national, cul-
tural, and religious identity. Oman’s case in particular demonstrates how intri-
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cately entwined are water and culture. As conflict over river basins and shared
aquifers such as the Mountain Aquifer underlying Israel and the West Bank illus-
trates, it is simplistic to view water conflict as involving only water. It is often the
case that internal ethnic, cultural, or governance issues serve as a catalyst for con-
flict over water between states. While there is a better chance that countries in the
region will be able to avoid water-related conflict if cooperation is institutional-
ized through the application of IWRM techniques, as long as there are ethnic, na-
tional, and religious tensions, the possibility for conflict over water remains.
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