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PREFACE

The objective of this report is to provide a comprehensive, long-term and regional framework for thinking about
water in the Middle East, which can be implemented with specific policy decisions, beginning in the immediate
future, by individual countries or small groups of countries without waiting for all the countries in the region to
move forward.

Such a framework recognises the potential of water to deliver a new form of peace — the blue peace — while
presenting long term scenarios of risks of wars and humanitarian crisis.

The report takes a comprehensive view of rivers, tributaries, lakes and underground water bodies. It is based on
the recognition of linkages between watercourses. It is not only impossible for any one country to manage a water
body in isolation from other riparian countries but it is also impossible to manage a water body without examining
its linkages with other watercourses in the region.

The report takes a long-term view. The countries that are friendly today may be antagonistic tomorrow and the
ones which are enemies today may be friends tomorrow. The history of merely last ten years in the Middle East
demonstrates how quickly the geopolitical scene changes. The political equations of today cannot be assumed
to remain constant during the next decade and beyond. Our vision, therefore, should not be imprisoned by the
current context. We have to anticipate alternative political trajectories for the next couple of decades in order to
find solutions that are sustainable in the long run.

The report provides a regional perspective. Since watercourses, both surface and underground, do not understand
political boundaries, it would be natural to have a regional approach to water management. The nation centric
approach is unnatural and therefore unsustainable.

The use of water for farming, settlements and socio-economic development began in the Middle East some
10-12000 years ago. This region today is at the epicentre of a mega arch of hydro insecurity that spreads from
Vietnam in the East to Turkey in the West and Kenya in the South. The same region can be a harbinger of a new
form of peace — the blue peace — a concept that has to be distinguished from conventional peace, which is
normally a state of harmony between wars, and green peace that relates to ecological imperative for constructive
relationship between societies. The blue peace concept assures that no two countries that have access to
adequate, clean and affordable water would ever go to a war in the twenty-first century.

This report is being presented at a promising time despite appearance of stagnation or even failure in reconciliation
initiatives in the region. The relationship between Turkey, Syria, Iraq and Lebanon has dramatically improved in 2-3
years prior to the publication of this report. New interface in trade, transit and telecommunications has benefited
poor people in these countries. It can be extended to watercourses. Israel, Jordan and the Palestinian Authority
are negotiating with international partners ideas for cooperation including in the water sector. The choice is to
build on these positive developments or to focus on unresolved conflicts.



Another choice is to leave water to be managed by the relevant ministries or to recognise its central role in the
future of human security and welfare. If the latter choice is made, it would be essential to shift water from the
files of ministers of water, irrigation and environment to the agenda of Heads of Governments and States, just as
it has happened in the case of terrorism, climate change and international finance. This is essential at the global
level, and not merely in the context of the Middle East.

This report is therefore as much about paradigm shifts in global thinking as about the specific details of seasonal
variations in the discharge of rivers and demand management with new methods of irrigation and conveyance. It
is as much about big ideas as about small actions.

Strategic Foresight Group is immensely grateful to the Governments of Sweden and Switzerland for their
sponsorship of this initiative, national institutions in Turkey and Jordan for their additional support, Bibliotheca
Alexandrina for translating a shorter version in Arabic and over 100 leaders and experts from across the region for
making this report possible. We have acknowledged specific government departments, institutions and individuals
in annexes. While expressing our gratitude to all, we take the sole responsibility for its contents, including
unintended errors and omissions that cannot be ruled out in a complex document of this nature.

The very fact that so many catalysts and scholars from across the Middle East contributed to this report, and the
strong international support that was offered for the process, proves that there is a massive reservoir of goodwill.
People of the Middle East do want pragmatic and peaceful solutions to manage one of the most significant
humanitarian issues of our time. The challenge before all of us is to tap this latent goodwill and transform it into
active and viable canals of constructive policies.

January 2011 Sundeep Waslekar
President, Strategic Foresight Group




FOREWORD

“The Blue Peace — Rethinking Middle East Water” examines present and future water security in the Middle East
— Israel, the Palestinian Territories, Jordan, Lebanon, Syria, Iraq and Turkey. This report is a part of a long term
initiative steered by the Strategic Foresight Group (SFG) since 2008 in the Middle East in the water sector.

The “Blue Peace” puts forward an innovative approach to engage political leaders, the public and the media in
harnessing and managing collaborative solutions for sustainable regional water management, make a path for the
evolution of a regional political and diplomatic community in water and create new opportunities for resolving
protracted water related conflicts.

It is a result of an extensive consultation process in the seven countries which lasted 18 months. “The Blue
Peace” focuses on innovative short, medium and long term recommendations to catalyze improvements in water
management.

It is a known fact that water is vital for life and for development. All sectors of the economy use water, directly or
indirectly, as an input, a sink for wastewater, and also as part of the social and cultural fabric of communities and
nations. The water resource management sector has to face the new global changes that are taking place around
the world, and in particular in the Middle East, at a faster rate than ever experienced before: population growth,
migration, urbanization, climate change, land-use changes and economic alterations. These factors impact directly

on water resources, water services and ecosystems services.

The growing scarcity of water, implications for food security and indeed human security explain why, increasingly,
water protection and its optimal use are critically shaping the foreign policy of the Middle Eastern countries and
international affairs. In the future, the key geopolitical resource in the Middle East will be water, much more so
than oil.

The issue of access to water resources, particularly in lean seasons, will impact the way political relations and
alliances are framed in the future, even more significantly than it already does. The costs of failing to manage
water are counted in terms of poverty, conflict, impaired growth and lost biodiversity. New political behavioral
norms and processes are emerging. What was common sense and vision in the past is no longer the case. What
can be agreed upon today and tomorrow is not the same as before. The conditions have changed in a way that the
solutions of the past are not effective anymore. The rules of the game are evolving at an unprecedented speed.
The response is not easy. It is all about fostering a new diplomacy, the “blue diplomacy” with the objective of
fostering the blue peace.

Water-diplomacy is organized according to new political norms and processes, common and consensual policy,
laws and institutions for managing the water resources. The centre piece of water diplomacy is to agree on the
socio-economic, environmental and political benefits derived from the use of water. The “Blue Peace” report
could be a milestone in that endeavor.



In many places, water could be a source of conflict but, at the same time, we believe that water will become a
new common challenge, which will bring people and governments together to find innovative solutions to this
life-threatening situation.

Fortunately in the Middle-East, good relations and mutual recognition exist among top level water and political
actors across boundaries. We are convinced that they will find in the “Blue Peace” a concrete, realistic and
consensual road map for a cooperative and productive management of water, including the shared resources.

We hope that it will serve another objective: to foster trust between stakeholders which can go beyond water
issues and be the sound basis of a good relationship, preventing future or potential conflicts related to water
management. Indeed the concept of “Blue Peace” can help us craft a new future in the Middle East and “blue
diplomacy” is the way to go about it.

Mr. Martin Dahinden
Director General of the Swiss Agency for Development and Cooperation (SDC)
of the Federal Department of Foreign Affairs, Switzerland
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Summary of Recommendations

Rethinking Middle East Water

It is known that the Middle East is a water scarce
region. It is easy to build scenarios of acute water
stress in the future due to population pressures,
economic growth, pollution, drought and climate
change. It is also possible to anticipate conflict
between countries due to disagreements over shared
water resources. Indeed, conventional thinking about
water in the Middle East tends to be pessimistic and
alarmist. The challenge is to rethink water in the
Middle East to treat it as an opportunity for peace and
development.

The objective of this study is to redefine the water
paradigm in the Middle East, so that water can be
harnessed in a way that satisfies the social and
economic needs of people. In doing so, water can
also transform into an instrument of peace and
cooperation. There is a cause and effect relationship
between water and peace. While peace is needed for
cooperation in water, a collaborative and sustainable
approach to water management can build peace.

Any effort to rethink water in any region must begin
with an understanding of the current realities.
Watercourses, surface as well as underground, do
not recognise borders. There are many rivers and
aquifers in the Middle East which are spread across
two or more countries. However, the management of
water resources is essentially a national task. There is
no integrated basin or aquifer management system
overriding national sovereignty, irrespective of the
trans-boundary nature of some of the watercourses.
A national approach to the management of water
resources often proves inefficient and inadequate
when a basin is shared by two or more countries.
Also, decision-making at the national level leads to

conditions in one basin having an impact on another
basin or aquifer. Therefore, an ideal approach would
be a regional one, but the political realities at the end
of the first decade of the 21st century pose difficult
guestions about the definition of ‘the region” and
existence or lack of trust between its constituent
states.

The most pragmatic approach would therefore
need to be based on something between a nation
and a region as a unit of cooperation. It can best be
defined by groupings or circles of countries, which
have either demonstrated some appreciation of their
common future or, whether they like it or not, are so
intrinsically linked by the flow of watercourses that
they have to take into consideration factors beyond
their borders. An approach focussed on circles of
countries should be clearly distinguished from an
approach based on basin or aquifer management,
though circles of cooperation can facilitate integrated
basin management for basins within the given circle.

The study limits its scope to cover lIsrael, the
Palestine Territories, Jordan, Lebanon, Syria, Iraq
and Turkey. Critics may argue that this is an arbitrary
choice of countries, as some other countries in the
neighbourhood are closely linked to some of the
selected countries. This is a valid argument. However,
our objective is to present a set of proposals, which
might not meet all criteria for perfection, but which
would enable political decision makers to break the
current deadlock and enable them to harness water
resources for peace and socio-economic development
in the region. Therefore, our choice of countries is
governed by the potential of opportunities to rethink
water. The study reflects our intention to achieve a
blend between perfection and pragmatism at the
highest possible common denominator. In order to lift



the highest possible common denominator even to a
higher level, we propose to treat countries covered by
the study in distinct Circles of Cooperation.

The concept of Circles of Cooperation has been
crafted in the Middle East. HRH Prince Hassan bin
Talal of Jordan proposed it at a high level plenary
involving senior decision makers and opinion makers
from several countries in the region in May 2010.
The first such circle would include the northern
countries - Turkey, Syria, Irag, Lebanon and Jordan.
The second circle would include Israel and the
Palestinian Territories, eventually expanding to
Jordan. Cooperation can be introduced in each circle
separately. The two circles may choose to intersect, if
and when they find the political context appropriate
and feasible to do so. At a later stage, the two circles
may be together or separately widened to include
other countries in the Middle East. In this process, a
beginning to construct building blocks of peace and
hope can be made without delay.

This approach is based on the hypothesis that water
and environment are critical to stability, resilience
and progress of societies in the Middle East. It is
aimed at developing a common political framework
for the future, for sustainable management of water
resources across several basins and not a negotiating
platform for dividing water resources in any individual
river basin or aquifer. This approach treats water as an
instrument. It considers peace, human security and
socio-economic development as the objectives.

Rethinking water as an opportunity, rather than a
problem, is not only necessary but also possible.
Instead of waiting for the most perfect political
paradigm to appear on one morning, instead of
feeling threatened by the enormity of scientific and
natural challenges, if decision makers in the Middle
East create stepping stones of hope, they will be
able to move towards a sustainable future for their
people. The report enables such rethinking with

its recommendations for short, medium and long
term. In this context, it sees short term as a period
of five years, medium term as a period of 5-10
years, and long term as ten years and beyond. These
recommendations have resulted from wide ranging
consultations in the region. They are, therefore,
essentially ideas of people in the Middle East.
The report merely transforms regional ideas into
recommendations for the convenience of decision
makers in the Middle East so that they may translate
recommendations into actions. Their actions will
improve the standard of living of common people,
protect the environment, and introduce a new type of
peace in the world — the Blue Peace.

1. Cooperation Council for Water Resources in the Middle
East for the Northern Circle (Short Term):

The idea of Circles of Cooperation would become
operational if each circle has a political mechanism
to define a common vision, identify priorities to
translate the vision into a reality and an institutional
architecture to follow up on and implement decisions
taken at the political level.

One such Circle of Cooperation could comprise
of Turkey, Syria, Iraqg, Jordan and Lebanon. Such a
grouping would focus on water as a resource in a
holistic perspective, rather than treating it as an issue
of trans-boundary concern to any particular basin.
In the future, if and when peace prevails on terms
acceptable to all parties, it may expand horizontally
in phases to cover other countries in the region. The
European institutions, ASEAN, SAARC were all born
with limited number of member countries and later
on expanded in a gradual fashion.

It is envisaged that the Cooperation Council may
undertake the following and similar functions:

= To evolve a consensus on principles of
cooperation.




= To create regional protocols, guidelines and
practical measures for standardising measure-
ments of quality and quantity of water resources
by upgrading gauging stations, developing common
approaches to interpret the data collected from
equipment pertaining to water flows, climate and
relevant environmental indicators.

To set goals for restoration and long term
sustenance of water bodies from an ecological
perspective, similar to EU Framework Directives.

To develop specific means of combating climate
change and drought in a collaborative manner.

To promote research, development and
dissemination of environmentally sensitive and
energy efficient water related technologies.

To facilitate negotiation and creation of joint
projects at basin or regional level including
common early warning and disaster management
systems.

To prepare the ground for integrated water
resource management at the basin level.

In order to implement some of the above mentioned
functions, it would be necessary to understand
the legal frameworks in all participating countries,
attempt to streamline legal architecture within
countries, and introduce commonalities between
countries. This is not to propose a new international
law but rather an agreement on certain principles,
which can be used as standard parameters by all
countries to render their own laws effective. It
may be also necessary to undertake either joint or
independent assessment of availability of resources,
long term supply and demand projections, and needs
of consumers in the region. The Cooperation Council
may decide on the importance of such tasks and
authorise appropriate bodies to implement them.
The Cooperation Council may also decide if such tasks

are viable in short term or if they would be better
addressed in the distant future once the member
countries gain experience in working together in easily
agreeable issues.

The Cooperation Council as envisaged here should be
supported with funds from the member countries,
as well as international partners. The quantum and
proportion of the contribution by the countries
in the region may be determined through mutual
agreement. International donors may contribute
agreed proportions in the early phase to enable
neutrality and independence of the endeavour but
there should be an in-built mechanism to reduce their
contribution in a gradual manner.

2. Integrated Water Resource Management (IWRM) for
Small Cross Border Rivers in the Northern Circle (Medium
Term):

Once a Cooperation Council for sustainable water
management is established and it succeeds in creating
common measurement standards and common goals
for ecological sustenance of all rivers, the countries
sharing specific cross-border rivers can consider
advancing their cooperation to the basin level. Several
smaller rivers are shared by two or more countries,
and are used extensively by all riparians for irrigation
purposes and domestic water supply. This results in a
strain on water sources due to increased development
activity and discharge of untreated wastewater into
the river by upstream countries, making downstream
use problematic. There is a need for basin wide joint
watershed development programmes. Areas for
coordination and cooperation, where information
is currently lacking are - ground water mapping,
wastewater treatment facilities, implementation of
modern irrigation methods, joint projects for rain
water harvesting and early warning systems.

The inception stage (2-3 years) can create integrated




data management systems for the basin, from
all the countries involved. This should include
a comprehensive and coordinated database
considering all socio-economic aspects of water
use. Mathematical modelling could be used to
evaluate the surface and groundwater resources. An
assessment of the situation prevailing in the basin
from all sides regarding water use, water quality, and
water legislation would need to be carried out.

The development phase (3-5 years) would involve
projects on the ground such as introduction of
modern irrigation practices and efficient management
of water flows and quality.

The institutional phase (beyond 5 years) would involve
establishing a joint river basin commission, with
representatives of governments and local authorities
creating an institutional architecture in the form of
an umbrella organisation supported by various joint
technical committees for the participating countries
to manage the basin jointly.

Some of the rivers for early action in this context
could be the El Kebir River between Lebanon and
Syria, the Yarmouk River between Syria and Jordan,
or the Orontes (Assi) between Lebanon, Syria and
Turkey.

Any proposal for integrated basin management
should essentially originate jointly from the riparian
countries, and not from external actors. The riparian
countries may decide to approach international
organisations for technical or financial input once
they have assessed the available resources with them
and identified the gaps in management and technical
know-how. For instance, Lebanon and Syria, as well as
Jordan and Syria have several bilateral mechanisms
for discussing trans-boundary rivers. They can decide
at any stage, and particularly once common goals
and standards are introduced through a regional
institution or entity, to explore the joint management

of a shared river basin. Once they have bilaterally
conducted preliminary talks and need assessments,
they can approach external supporters.

3. Cooperation in the Euphrates Tigris Basin (Medium
Term):

Once common goals, measurement standards, and
gauging equipment are agreed to by all countries in
the northern circle, it will be easy for Turkey, Syria and
Iraq to introduce measures for basin level cooperation
for long term sustenance of the Euphrates Tigris
Basin (ET Basin) in a way that protects the interests
of the three countries, their future generations
and their environment. Once measures have been
decided upon, any treaty will have to be ratified by
parliaments and formalized by governments in each
country. There are several mechanisms for bilateral
and trilateral interaction between the three countries.
The governments have used these mechanisms for
exploring collaborative ideas in principle, reaching
agreements of an ad hoc nature, and to build
confidence. In the past many of these agreements
and decisions have remained only on paper. However,
there are three reasons for hope in the future.

First, political relations between the three countries
have been improving since 2008 with several
cooperation agreements on trade, transit and
telecommunications.

Second, there is a growing awareness in the
governments and civil societies of all the three
countries that the threat of climate change and
drought is serious, and combating climate change
needs a collaborative approach.

Third, if a Cooperation Council is established for
collaborative and sustainable water management,
it will provide a politically convenient framework for
basin level cooperation.




4. De-centralized Water Management in the Palestine
Territories (Short Term):

Technology is evolving at an extremely fast pace.
Small scale water treatment and desalination plants,
including some run by solar power or other alternative
fuels, are being developed and introduced in many
parts of the world. Some of them can be introduced
for the Palestinian Territories, considering the
financial and political constraints on operating large
plants in these territories. The West Bank currently
has one functional wastewater treatment plant (out
of 5 plants in total) but this plant, located in Al-Bireh,
produces poor quality effluent which cannot be re-
used in agriculture.

Decentralized wastewater treatment plants provide
small-scale solutions to wastewater management
and simultaneously prove to be a source of income
for the poorest of the poor. They reduce freshwater
consumption, as well as the costs associated with
cesspit discharge. Other advantages include savings
in freshwater purchase, insecticides and fertilizers.
The main cause for concern is that any decentralized
system will require a proper regulatory framework
and regular maintenance and monitoring to minimise
risks. It will be necessary to establish a mechanism
to monitor and manage the discharge of sewage,
something relatively easier to do for a large plant
at one location, rather than several small plants at
multiple locations.

5. Confidence Building Initiative between Israel and the
Palestinian Authority (PA) (Short Term):

There is a fundamental misunderstanding between
water experts in Israel and the Palestinian Territories
on the data pertaining to the availability of water,
withdrawal of water from aquifers by both the
parties, functioning of the Joint Water Committee
(JWC), water infrastructure and pollution control.

The experts from both sides have been presenting
conflicting perspectives and information with regards
to these issues.

However, some experts from Israel and the Palestinian
Territories agree to certain principles in the form of
the Geneva Initiative Annexure 2. The Annexure calls
for fair management of water resources by equitable
participation of both parties in the management
process. It is now recommended to build on the
Geneva Initiative Annexure, and to move from a
non-governmental framework to a formal interaction
between heads of the Water Authority of Israel and
the PA, along with senior political representatives on
both sides. Such an interaction should be authorised
by both the Prime Ministers for it to be meaningful.
The objective of the interaction should be to have
a frank and transparent discussion on differing
perspectives, assessment of the real situation on the
ground and clarity on the functioning of the JWC. Such
an interaction for achieving clarity on major policy
issues is to be distinguished from interactions on
operational issues that in any case take place under
the auspices of the JWC or under a trilateral technical
level forum between Israel, PA and the United States
which was strengthened to a quarterly meeting in late
2010. The proposed interaction should be observed by
the Quartet and other members of the international
community and treated as a Confidence Building
Initiative.

If the two parties are in agreement on the facts,
they may then decide to move to a discussion on
the solutions, if and when the official peace process
allows them to do so. If the peace process establishes
another type of mechanism for addressing the water
issue, or upgrades the Israel-PA-US technical forum
to a political level, the confidence-building measure
proposed here, along with the Geneva Initiative
Annexure 2, will provide a sound foundation for the
mainstream talks.




6. Red-Dead Sea Canal (Long Term):

The Red-Dead Sea Canal (RDC) is a joint Israeli-
Palestinian-Jordanian venture that aims to build a
112 mile pipeline from the Red Sea to the Dead Sea.
The pipeline will transfer an estimated 1.8-2 BCM
of seawater annually. Half of this water is intended
to replenish the fast depleting Dead Sea, where the
water level is dropping by one metre every year.
The other half will be used in a desalination plant
constructed at the Dead Sea and will serve as an
additional supply of water for all three of the partner
countries mentioned above. The desalination plant
will use hydro-power generated by the 400 metre
drop from the Red Sea to the lowest point on earth.
Much information on this project is available in the
public domain. While there is an immediate interest in
the project by some of the key stakeholders, financial
and environmental implications render it to be a
medium to long term measure.

Several feasibility studies to assess economic and
environmental aspects of the RDC project are
underway and should be completed by end of 2011.
The World Bank is the co-sponsor and coordinator of
the feasibility studies. Other donors include France,
Sweden, Japan, Italy, Netherlands, USA, Greece and
South Korea.

In September 2009, Jordan announced that it would
embark on a unilateral large-scale desalination project
without Israel and the Palestinian Territories, as its
water problems were worsening. Jordan’s National
Red Sea Project (JRSP) would bring 70 MCM of water
annually to Jordan. The cost for the first stage of the
project alone is estimated at $2 billion and Jordan
is still in the process of acquiring funding for the
first phase. Sometimes analysts fail to distinguish
between the RDC Canal and JRSP. These are two
separate projects. While the former is proposed to be
a trilateral venture, the latter is a Jordanian national

endeavour. However, the comparison between the

two projects is relevant to the extent that financing
difficulties for JRSP indicate potential financial
problems for the much more ambitious RDC Canal.

7. Joint Desalination Plants (Long Term - All Circles):

Most of the countries covered in this study are
exploring the option of desalinated water that
will supplement their freshwater supply, but their
plans are mostly confined to national plants. Joint
desalination projects, owned by two or more
countries, will allow for an exchange of information
and cooperation; facilitate the process of funding
and provide a strong disincentive to the destruction
of water infrastructure in times of conflict. Joint
ownership of desalination plants makes sense from
a financial and technical perspective, but it will
encounter political obstacles.

Desalination technology is fast evolving. The present
technology is highly energy intensive. There are
indications that in a few years new technology driven
by solar power or conversion of garbage into energy
might be available. Developments in nano-technology
may reduce the cost of desalination plants by more
than 50 per cent. It would be profitable to investigate
development and application of new technologies
jointly rather than individually at least within each
circle.

National governments alone may not agree to joint
plants. Donor agencies should urge the World Bank
to convene a meeting of all financing institutions to
discuss the manner in which international funding
can be made conditional to joint ownership and
management of desalination plants in the region to
the maximum possible extent, without compromising
the technical merit of projects. Since the new energy
efficient, low cost desalination plants will depend
on external technology and financial assistance,
donors can play a constructive role in fostering a




collaborative agenda.

8. Export of Water of Turkish National Rivers to the Jordan
Valley (Long Term - Intersection of Circles):

Turkey and Israel have examined the export of water
from the Manavgat River in Turkey to Israel. Separate
pipelines and receiving stations have already been
built from the river to the coast where the water can
then be loaded onto tankers, ready for export. An
alternative option to the tankers could also be to build
a low lying underwater pipeline, since the average
depth of the Mediterranean Sea is only 1500 metres.

In January 2004, an agreement in principle was signed
for Israel to purchase 50 MCM of water annually for
20 years from the Manavgat River; however the deal
fell through due to disagreements on the cost of
water and transportation.

Until the Gaza crisis of December 2008, Turkey and
Israel enjoyed cordial relations when an agreement
of this nature was possible. However, since then
relations between the two countries have been
strained and much worsened following a conflict
over a Turkish humanitarian aid shipment to Gaza in
June 2010. It is possible to envisage an improvement
in the relationship which would make discussion on
the export of Turkish national water to Israel possible
sometime in the future. However, any substantial
amount of export would attract media attention.
The Turkish public opinion, despite improvements in
the relationship in future, may not allow the export,
unless Israel agrees to enter into a fair water sharing
agreement with the Palestinian Authority and Jordan.

Also, a scientific feasibility study needs to be
undertaken that will examine the approximate
availability of water for export from the Seyhan-
Ceyhan, Manavgat and other national rivers beyond
2020. This study would have to take into account

growing demand, climate change, snow melt, and
cost of the water if water stations are to be built. The
study should particularly examine water budget of
national rivers in the lean season. The water discharge
in the nine lean months from June to February almost
equals the water discharge in three wet months from
March to May. Therefore, it would be necessary to
determine if the water discharge in the winter months
(especially around December-February) would be
sufficient to enable Turkey to export water, whereas
there may not be much problem in the wet months.
The study will need to examine the best method
and route for transport of water from Turkey to the
Jordan Valley countries. The feasibility study could
be conducted by the State Hydraulic Works (DSI) in
Turkey with technical support from external experts.

9. Lake Kinneret (Tiberias) as Regional Commons (Long
Term - Intersection of Circles):

Israel occupied the Golan Heights in Syria in the 1967
war. In the last several years, there have been many
secret talks between Israel and Syria to normalise
relations. There have been near agreements but they
have always floundered on the issue of control of Lake
Kinneret (Tiberias). In order to break the deadlock, it
would be essential to declare Lake Kinneret (Tiberias)
and connected water bodies as Regional Commons,
to be governed jointly by Israel and Syria with the
objective of long term preservation of water resources
and environment. It would be unrealistic to expect
that Israel will voluntarily withdraw from Syria. It
would be equally unrealistic to expect that Syria would
normalise relations with Israel unless and until Israel
frees the shoreline of the Lake Kinneret (Tiberias)
on the Syrian side. The status quo is bound to lead
to gradual depletion of water resources and with it,
prospects for peace and stability. Alternatively, joint
management of water resources and environment
should be introduced so that neither side has to give
up its core interests and both sides compromise in




the interest of their future generations and environ-
ment. The international community can support such
an agreement with diplomatic support and financial
and technical input.

Declaration of the water bodies as Regional Commons
would involve introducing goals for restoration and
sustenance of water bodies within a certain time
frame, with agreed responsibilities for all parties. This
is an ambitious political task for both sides. However,
both Israel and Syria have attempted exploring a
compromise on many occasions.

There is a latent political will on both sides, though
the current political climate is not ready to accept
such a concept. This study proposes that instead of
waiting for the correct political moment, it would be
ideal to create a network of experts and prepare a set
of policy recommendations which can be presented
at the political level at an opportune moment. The
network of experts at a high level with informal
endorsement by the policy makers, can also prepare
alternative master plans and a menu of solutions.

There will be legal and political difficulties for Syrian
and Israeli nationals to engage in dialogue even of
an academic nature. However, if the authorities see
a merit in expert-level exploration, Syrians resident
overseas can engage with Israeli experts. This method
has been used in the past. Therefore, empirical
evidence suggests that methodology is not a problem,
if there is sufficient political will.

Creating such a network may not serve any immediate
purpose. However, it will help save time when a
political opportunity arises. When the parties are
ready to make peace, intellectual infrastructure
in the form of plans and trajectories will be ready
and available to policy makers. It is a question of
harnessing political will at the opportune time to
transform it into an opportunity for the people and
ecology of the region.

10. Demand Management (Short Term - Al Circles):

Most countries in the Middle East have some of
the highest population growth rates in the world.
Growing population combined with an increased
standard of living will lead to a growing demand for
water. Hence there is a need to put in place measures
that will mitigate or control some of this growing

water demand.

Some of the measures included in this paper are:

Modernization of irrigation methods including drip
irrigation, changing cropping patterns and the use
of treated wastewater.

Better and more efficient water infrastructure to
reduce water losses through pipe leakages.

Measures to reduce water pollution by the
industrial and urban sectors.

Implementation of a tariff structure in the
domestic sector.

Comprehensive and total retro-fitting of water
infrastructure.

This is not an exhaustive list and further measures
are included in the paper. Demand management
measures can reduce total demand substantially and
can make a huge difference to future water deficit,
water pollution and water conservation efforts.

Conclusion:

The recommendations made above are presented
in sequential order in each Circle of Cooperation.
Recommendations 1 to 3 are for the Northern
Circle, respectively short and medium term.
Recommendations 4 and 5 are for the Israel-Palestine-
Jordan Circle, for the short term. Recommendations




6 to 9 are for within circles or for the intersection
of circles and viable only in the long term, though
feasibility studies and track two dialogues can be
initiated in the short term. Recommendation 10 is for
all circles and can be implemented in the short term.

A gradual implementation of most or all
recommendations will help create a virtuous
cycle of peace and cooperation. Several of the
recommendations depend on the political will of the
parties in the region.

This study looks at the future assuming the numerous
ways in which political equations prevailing in 2011
can change, and therefore proposes solutions on a
number of different hypotheses. While short term
solutions will depend on the current political and
environmental dynamics, medium term and long term
solutions are crafted taking into account possibilities
that may seem impossible today. Only 15 years
ago, in the aftermath of the Oslo Accords and half a
decade before the emergence of Al Qaeda, the kind
of relations that existed in the Middle East, as well

Recommendations

Short Term Medium Term

as between some of the states in the region with
important external players were significantly different
from the nature of these relations at present.
Indeed relations between some of the countries in
the broader region have undergone fundamental
changes in a matter of last two years. It would be
naive to assume that the political dynamics of 2011
will remain static until 2016 or 2021. Climatic factors
are also prone to changes, sometimes much faster
than expected. Therefore, consideration of solutions
to water security, which depends on ever changing
politics and climate, should consider the realities
of 2011 as those that may or may not prevail in the
next decade. It would be therefore useful to consider
strategies that are not trapped in the existing political
and environmental prism. The leaders who have the
vision to design options that are not confined to the
present realities often tend to influence the future of
their societies. Such leaders are known as statesmen.
If the Middle East addresses its statesmanship deficit,
it will automatically solve the problem of water and
peace deficit.

Long Term Long Term

Cooperation Council in Integrated River Basin Joint Desalination Plants ~ Turkish National Water for
the Northern Circle Management in the Jordan Valley

Northern Circle Red-Dead Sea Canal
Decentralised Water Lake Kinneret (Tiberias) as
Management in the Cooperation in Regional Commons
Palestine Territories Euphrates-Tigris Basin

Confidence Building
Initiatives between
Israel and the PA

Demand Management
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OVERVIEW

Introduction

This study examines future water security in the
Middle East — Israel, the Palestinian Territories (PT),
Jordan, Lebanon, Syria, Irag and Turkey. The Middle
East is the most water scarce region in the world. With
rivers, lakes and groundwater shared across borders,
countries in the Middle East are bound by a common

problem that in turn will require a common solution.

The underlying philosophy of this study is that water
should be treated as an instrument of socio-economic
development, cooperation and peace. It recognises
the importance of water in both national and trans-
boundary contexts. It emphasises that the problem
of water security requires a combination of solutions
including some of a technical nature and some
of political nature. Part | proposes principles and
methods of achieving water security. Part Il provides
long term scenarios for each country. The choice of
a country, rather than a river basin or aquifer as the
unit of analysis was made for practical reasons of
availability of data and also because of the political
reality in 2011, that the State is the main organ of
society and any decisions pertaining to a shared
river basin or aquifer would have to be taken by the
representatives of the concerned states.

While the region faces many similar problems, there
are several differences that have been highlighted
during the course of the study. The main supply
of freshwater in the northern countries of Turkey,
Lebanon, Syria and Iraq are surface water bodies,
while the main supply in the southern countries
of Jordan, the Palestinian Territories and Israel are
groundwater resources. The supply of water also
varies on a seasonal basis with some countries
experiencing high rainfall in the winter months, and

others in summer months. Thus, any supply-demand
situation needs to be considered on a seasonal
basis and not on an annual basis. Most technical
studies have made their calculations on an annual
basis and have proposed solutions based on these
statistics. This is very misguiding for policy makers.
The solutions proposed in this study take into account
the underlying importance of seasonal variations of
supply and internal requirements of the countries.

Transboundary waters connect two or more countries
together. The Jordan River is shared by five riparians —
Lebanon, Syria, Israel, Jordan and the PT. Parts of the
Jordan River also weave an intricate web of conflict
and cooperation amongst the various parties in the
region. Lake Kinneret or Tiberias for instance offers
several connections to both the Upper and Lower
Jordan River states. Syria and Israel are involved in a
dispute over the Golan Heights and this area can have
an effect on both the flow and the security of Lake
Kinneret (Tiberias). In the Upper Jordan River, Israel
and Lebanon have had a long standing dispute over
the Hasbani River. The Jordanians, Israelis and the
Palestinians on the other hand are concerned about
the amount of water released from Lake Kinneret
(Tiberias) and the effect that this can have on the
flow of the Lower Jordan River. Water agreements
between Syria and Israel will have an impact on the
overall supply to the lake, and in turn the fate of the
lake will determine the water situation in the lower
riparian territories of Jordan and the West Bank.

The flow of the Yarmouk River, the largest tributary of
the Jordan River, illustrates the complex relationship
between Israel and its Arab neighbours. Efforts by
Syria to increase the current flow of the Yarmouk can
result in better relations with Jordan, but this could
also mean more water for Israel once the Yarmouk



joins the Lower Jordan River. As a consequence, the
fate of the Yarmouk River is determined not only by
agreements between Syria and Jordan, but also by
Syria’s relations with Israel and its willingness to share
water with Israel.

Moreover, transboundary water issues exist not
only between Israel and its Arab neighbours but also
between Arab countries. The Yarmouk River which
is shared by Syria and Jordan has been an issue of
contention, over the amount of water allocated to
them and the amount that is actually being extracted
for use. Over extraction on either side not only
affects the availability of water and violates previous
agreements, but it also affects the flow of water down
the Jordan River and the quality of the Dead Sea.

The Disi Aquifer located across the border of Jordan
and Saudi Arabia is another water source whose fate
determines relations between at least two countries,
maybe more. The fossil aquifer has a fixed yield and
cannot be replenished. With Jordan’s growing water
crisis and its insatiable need for potable water, Saudi
Arabia has expressed its concern for the safety of this
joint water resource. If Jordan is unable to secure its
supply of water from proposed projects, one of which
is the Red-Dead Sea canal, the chances of overuse in
the Disi Aquifer increases.

Water bodies flow between Arab countries and other
states as well. Water sharing agreements over the
Euphrates River have long been an issue of contention
between Turkey, Syria and Irag. Turkey does not
recognise the Euphrates as an international river
until it reaches the Irag-lran border as this is the only
time that the river actually forms a border between
two adjoining nations. However, Turkey recognises
Euphrates and Tigris as trans-boundary rivers. This
viewpoint is not shared by the two lower riparians of
the Euphrates, Syria and Irag, and has been the cause
of decades of disagreement. While several bilateral
and fewer trilateral meetings have been conducted,

no formal agreements have been reached. Turkey’s
critics argue that its South-Eastern Anatolia Project
(GAP) would decrease the flow of water running from
Turkey to Syria, and this in turn would have a direct
impact on water agreements between Syria and Iraq
over the Euphrates.

There is also tension between Iraq and Iran over the
Tigris River and its tributaries. Most of the larger
tributaries that feed the Tigris in Iraq originate in
Iran. Iranian development projects in the future could
further reduce the flow of these tributaries and in
turn change the course of Iraq’s future water plans
- both internal as well as international. In addition,
salt-water intrusion in the Shatt Al-Arab could prove
crippling for both Irag and Iran in the future. On the
other hand, Iran could take a decision to supply extra
water to Iraq and even Jordan purely for political
consideration. Iran is already in discussion with some
of the smaller Gulf States for the export of Iranian
water to them.

Transboundary water issues will take a serious
turn when water supplies dwindle and populations
multiply. Water has the potential to become both
the cause of conflict - such as the disagreement over
the Jordan headwaters before the 1967 war - as well
as the effect of conflict - such as the destruction of
water infrastructure during the 2006 Israel-Hezbollah
war. On the other hand, water is also closely linked
with the peace process and can be an instrument of
cooperation - for instance the Johnston Plan of 1955
- and a consequence of cooperation between nations
- such as the Wadi Araba accord between Israel and
Jordan in 1994.

Having underscored the regional nature of water
problems in the Middle East, it is also important to
acknowledge that all of the countries covered by this
study potentially face the problem of social unrest
as a consequence of water shortage. In order for
a regional outlook towards water to succeed, it is




important to address water problems at the national
level as well.

Internal migration of people from water deficit areas
to relatively water stable areas can cause social
friction and administrative challenges. In Iraq, the
debilitating drought has further damaged the Iraqi
marshlands and left close to a million Iragis without
adequate subsistence, thereby forcing them to leave
in search of employment, worsening the internal
refugee situation in Irag. The Iraqi refugee situation
has also put a strain on the internal water resource
management in Syria, Jordan and to some extent
Lebanon with roughly one million, 500,000 and
40,000 refugees respectively.

Deteriorating health conditions due to poor water
quality can cause water-borne diseases and increase
human fatality. Sanitation conditions in the Palestinian
Territories are very poor with only around 45 per
cent of the population connected to the sewerage
network. Gaza water is contaminated with pollutants
where only 5-10 per cent of the water is considered
suitable for drinking.!

Fluctuations or inflation in the price of water
due to scarcity can put severe pressure on low-
income groups, especially in poorer societies, and
encourage illegal activities and mismanagement of
water supplies. Unmonitored pumping has reduced
groundwater levels and the quality of freshwater in
Lebanon, Syria and the PT. lllegal pumping also makes
accurate assessments and adequate water-planning
for the future extremely difficult.

Tackling the problem of water shortage at the
national level, involves internal as well as bilateral or
multilateral measures that can improve both demand
and management. Water autarky or unilateral
utilization of water sources does not offer a long-term
sustainable solution.

Apart from regional and national concerns it is also
important to consider the future of the environment
and the ecological systems around these resources.
Climactic changes and prolonged periods of drought
affect the entire region. Many countries in this study
are extracting more freshwater than is sustainable,
which is leading to the desiccation of rivers, lakes,
groundwater and other natural water features. Almost
90 per cent of the lower Jordan River is diverted by
Israeli, Syrian and Jordanian dams and development
projects. The historical Dead Sea is shrinking by more
than one metre every year due to a lack of water
supply and could be reduced to a lake 20 years from
now. The Iragi marshlands, home to a unique variety
of animal and plant species, have been severely
affected by development projects instituted by the
late Saddam Hussein and have shrunk considerably
since the 1980s. Wastage, inefficient use and pollution
of water resources is leading to severe environmental
degradation in the Middle East and if measures are
not taken immediately, this will change the very
constitution and ecological landscape of the region in
the future.

While examining the issue of water and areas for
potential cooperation it is imperative to emphasize
the importance of time. The prospects for solutions
get weaker every year due to rapidly dwindling water
resources. These resources are extremely susceptible
to demand increases that come naturally with a
rapidly increasing population, damage from over-
pumping, pollution and the effects of climate change.
A golden opportunity was missed 20 years ago, when
a plan proposed by the late Turkish President Ozal
offering Turkish national water to the rest of the
region was rejected. In the late 1980s, a surplus of
16 BCM was available in the Turkish Seyhan-Ceyhan
basin; today that same amount is no longer available.
The water in this region has dwindled as Turkey has
several development projects and national concerns
which have arisen over the years and it is currently
being wooed by requests for freshwater from other




Mediterranean and North African countries as well.
This aborted plan stands as an example of missed
opportunities. Every year we lose precious resources
and golden opportunities, and with a diminishing
availability of freshwater and growing conflicting
interests, water cooperation is up against a battle with
time.

Present and Future Water
Balance

The country analysis in Part Il provides an overview
of likely water balance over the coming decades,
based on alternative scenarios. While some drivers
of change, such as an increase in demand driven
by population increase and economic growth are
common, some drivers are unique to each country.
These include both positive and negative factors
including extraordinary technological breakthroughs,
success in mitigating wastage of water, military
occupation, war and drought. Over extraction of
groundwater resources, drought and pollution can
create a chronic deficit. The future balances are
calculated based on a country’s ability to effectively
harness and manage their existing water availability,

Fig A: Current Water Balance by Country 2010 (MCM/year)

the production of marginal water, and assumptions
based on future changes in geo-politics in the region.

The key issues for the future vary from one country
to another. If Israel receives adequate rain, is able
to manage demand and achieves all goals set for
marginal water in the next 10 years, it will not face a
deficit in 2020 in spite of a growing population and
scarce freshwater resources, and could potentially
have a small surplus. If however, Israel suffers another
severe drought period or cedes freshwater resources
to an independent Palestinian state, it may face a
marginal or severe deficit. Israel’s strategy of ensuring
water security for its 8.3 million people in 2020 is
dependant on efficient demand management and
creation of wastewater and desalinated water on a
large scale. This assumes massive energy consumption
and financial investments. It also ignores the risk of
drought and climate change. Since in reality Israel
has been facing recurring drought, the most realistic
scenario is that it will experience a marginal surplus or
a marginal deficit, with low per capita consumption.

In the case of the Palestinian Territories, efficient
demand management, capacity creation in marginal
water and independence from lIsrael will alleviate
the degree of deficit but at a low level of per capita

Total Renewable Fresh Water Used Marginal Water Total Supply Demand Range of Deficit/

Fresh Water Surplus
Israel 1,300 1,300 835 2135 2100 +35
PT 249.5 249.5 28.2 277.7 488 -210
Jordan 550 550 249 799 1496 -697
Lebanon 2,550 1,300 - 1,300 1343 -43
Syria 17,000 17,000 550 17,550 19,000 -1,450
Iraq 57,000 57,000 - 57,000 55,000 +2,000
Turkey 112,000 44,800 2,200 47,000 46,000 +1,000

Source: Country Reports in Part Il
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consumption below 100 cubic metres.

Jordan, like Israel, plans to meet its water security
challenge through efficient demand management and
strategic projects in desalination. As its freshwater
sources are declining, it will experience a deficit of
over 500 MCM in 2020, which will reduce by 2030
once the Red-Dead Sea Canal is operational. However,
climate change and drought can upset the present
estimates.

Though Lebanon has abundant rainfall and sufficient
freshwater at present. It can reduce the risk of deficit
with capacity creation and efficiency in storage,
conveyance system and demand management.

Syria is facing a serious problem of reduction in its
available water resources due to climate change,
variations in precipitation levels, pollution and related
factors. Syria plans to develop additional water
capabilities, utilise available storage facilities as well
as introduce demand management policies and curb
excessive utilization. The implementation of this
strategy is difficult to assess due to secrecy regarding
data on water resources.

Years of war have destroyed lIraq’s water
infrastructure, transportation systems and storage
facilities. The country, with the aid of international
agencies has begun improving these facilities, as
well as investing in marginal water projects and
demand management, and slowly increasing the
amount of water provided to all sectors. Iraq is facing
a problem of decrease in availability in the future,
much like Jordan and Syria, due to climate change,
environmental degradation, pollution and inefficiency.
However it must be considered that if all plans for
modernization succeed and demand management
policies are put into place, Iraq could have a surplus
of water. It is difficult to estimate by when this might
occur, and by how much.

Turkey has extremely ambitious plans to ensure that
adequate water is supplied to all sectors by 2023. The
positive balance for 2020 is currently calculated on a
utilization rate of 50 per cent, which is more than the
projected demand. If the government plans of tapping
into and harnessing all available freshwater, improving
and increasing storage facilities, introducing proper
methods of demand management and increasing
agricultural efficiency to utilize less water succeed,
there will be a greater positive balance in the future.
The availability could be lower in the future due to
an increase in population, as well as a possibility of
more water being released down the Euphrates/Tigris
Rivers to Irag and Syria, either on an ad-hoc basis or
on a permanent basis in the event of an agreement.
After tending to its national requirements, Turkey
will have some surplus to explore the possibilities of
exporting water.

Thus, all countries covered by this study can shift
from the present situation of declining water
resources to a scenario of adequate resources with
efficient demand and supply management, storage,
creation of wastewater treatment and desalination
capacity and goal-oriented sustainable management
of watercourses, including restoration of depleting
courses where possible. Such a prospect depends
on the hope that climate change and drought would
not deliver huge shocks on countries cooperating
with each other to develop common approaches and
cooperation for optimum utilisation of water. This in
turn requires a new mindset that treats water as an
opportunity for socio-economic development and
international cooperation rather than as a threat.
Rethinking water in the Middle East is a challenge, but
one with prospects of highly beneficial rewards.

Seasonal Variations

Conventional estimates of water flows are made on
the basis of an annual average in an average year. In




Fig B: Seasonal Variations - Lean Months and Wet Months
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reality, there are wet and dry years. There are also
seasonal variations within a year. Most rivers in Turkey
experience 50 per cent of their discharge in three
or four wet months and the remaining 50 per cent
in eight or nine lean months. Thus, average monthly
flow of a river in some of the leanest months can be
3-5 per cent of the annual flow. In Syria, Lebanon and
Irag, the ratio is often 30:70 for lean and wet months.
In other words, six or seven lean months have only 30
per cent of the annual flow and the leanest months
can have only 3-5 per cent per month of the annual
flow. The situation in Jordan, also affecting Israel
and the Palestinian Territories, is the worst. The lean
period flow of Lower Jordan River is less than 10 per
cent of the annual flow or monthly 1-3 per cent of
the annual average in some of the leanest months.
The river almost does not exist for almost six out of
12 months of a year. The average flow in the leanest
month can be only 1 MCM per month.

In Israel and the Palestine Territories, wet and
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dry months vary between the north and south
considerably. The north has four wet months during
the winter season with up to 950 mm of rainfall
annually, while the Negev Desert in the south
receives hardly any water in the winter with 25 mm
of measured rainfall throughout the year. The winter
rainfall months start mid-December and end around
mid-March, giving three months of rainfall.

On an average Jordan experiences five wet months
and seven lean months in a year. However, certain
rivers like the Yarmouk (when measured at the lower
point - Adasiya) and the Zarga experience nine lean
months.

Figure B only includes major rivers like the Litani
and the Orontes in Lebanon, and does not take into
account discharge of smaller rivers.

In case of Syria, information mainly derived from the
Euphrates flow measured at Tabga station. In case of
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Iraqg, information is derived from the Euphrates flow
measured at Mosul Station. Both Syria and Iraq are
large countries and the situation may vary from one
part of the country to another.

On an average, Turkey experiences four wet months
and eight lean months. Rivers like the Euphrates
in Turkey represent this in their flow. However, the
Ceyhan River experiences three wet months only and
only two wet months at the Misis Kopru Station.

For Israel and Palestine, lean and wet months
are measured by rainfall since most of the water
resources are groundwater reserves. For the rest
of the countries, lean and wet months are indicated
after observing the seasonal flows of major rivers. The
average flow of most rivers declines by 30-50 per cent
in an average drought year as compared to an average
wet year. With drought or at least dry years being a
frequent phenomenon, the crisis facing the region
by 2020 will be much more serious than reflected in
much of the published analysis. The actual flow in the
lean period in dry year can be about 25 per cent or
less of the annual flow in a wet year.

Any strategy for water security must take into account
lean season flows in lean years. Using average or wet
year annual statistics can be a successful propaganda
strategy, good for short term politics, but not very
helpful for effective water management policies in
the long term. There is no doubt that rethinking water
holds promise, but it must take into account the harsh
realities of challenging periods in the most difficult
years.
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Objectives - Why Water, Why Now?

Declining water availability in almost all countries in the seven countries
covered by the scope of this study underlines the urgency of rethinking
Middle East water. While it is generally agreed that water security needs to be
improved across the region, it is necessary to define specific objectives so that
goals can be set and strategies can be formulated.

The objectives in this report indicate priorities, and not the totality of the
water scenario in the Middle East. It can be rationally argued that many more
objectives could be pursued. However, political energy and financial resources
available to pursue any set of goals are limited anywhere in the world. It is
therefore essential to focus on certain priorities, while recognising that others

may perceive some other objectives to be of greater importance.




1. Sustenance and
Replenishment of Rivers

Several of the main rivers that run their course
through various countries under study are
experiencing a drop in flow levels, as well as an
increased risk of pollution. An important goal of any
rethinking process has to be to replenish and sustain
watercourses.

The Jordan River is expected to be affected to a
great extent and may shrink by almost 80 per cent
by the end of the century, as per a climate change
study by the International Institute for Sustainable
Development (11ISD)%. Since nobody can predict the
future, whether the river loses 80 per cent of its flow
by 2100 or somewhat less or more or somewhat
earlier or later is a matter of detail. Technical experts
can debate it as long as they wish but it does not
change the basic reality that the river is facing grave
threat today, as well as tomorrow. The Jordan River
feeds Jordan, Israel, the West Bank and Syria to some
extent. Precipitation in the Jordan River Valley ranges
from less than 50 mm/year in the south near the Red
Sea, to almost 600 mm/year in the northern highlands
of the West Bank. The IISD report quotes climate
change as one of the main factors for the dramatic
decrease in the content of the Jordan River. However,
excessive use of this river is another cause for the
extreme dip in its annual flow.

Several of the important tributaries that supply the
Jordan River are located in Syria, Israel, Jordan and
Lebanon. Excessive dam building and commercial
activity on the Jordan River, Yarmouk River and Zarga
River have severely depleted the amount of water
flowing in both tributaries feeding the Jordan River,
as well as the main river itself. In addition, due to
the increased height of the gate at the south of Lake
Kinneret (Tiberias), most of the water flow from the
Upper Jordan River to the Lower Jordan River has
been blocked. In the 1960s, the flow of the Jordan

River at the Dead Sea was measured at 1,300 MCM/
year; today the flow at the Dead Sea measures about
100-200 MCM in a wet year and much less in dry
years. In the lean period, it is barely 10-20 MCM over
half the year. This means that there is virtually no
inflow into the Dead Sea for a large part of the year.
Any decrease in flow due to excessive use or pollution
adversely affects the livelihood of millions of people
who depend on the river for sustenance. The over
extraction has also resulted in increased salinity, and
most of the water in the lower reaches of the Lower
Jordan River is extremely brackish and cannot be
used, even for irrigation.

The decrease in outflow is not only affecting
communities that live along the lower banks of the
river, but it is also proving environmentally disastrous
for the Dead Sea and its surrounding ecology. An 80
or even 40 per cent further reduction in this supply
will prove unsustainable for its future, and will turn
the Jordan River into a completely dry belt for almost
half of year. Since the flow in the dry season is barely
10-20 per cent of the annual flow, there will no water
at all for most of the year and this will happen much
before the end of the century.

The Zarqga River is extensively used to meet the
demand in one of the most densely populated areas
in Jordan. The river is controlled by the King Talal Dam
and feeds the KAC (King Abdullah Canal) along with
the Yarmouk. Withdrawals from the Zarga-Amman
groundwater basin have reduced base flows in this
river to such an extent that most of its summer flow
comprises of mainly treated wastewater, as opposed
to freshwater. The Zarga Governorate houses 52 per
cent of Jordan’s industrial plants and is an area of
environmental concern for the country.

The Yarmouk River, which originates at the border
of Jordan and Syria, has a number of dams and
development projects along its banks, and its mean
annual flow into the Jordan River is considerably less
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than the stipulated amount. Experts in Jordan argue
that Syria has constructed anywhere between 27-42
medium size dams along the upper Yarmouk, which
have a combined capacity of 250 MCM of water, but
it is unclear whether Syria is extracting enough water
to fill all the dams to their full capacity. Moreover,
the Jordanian and Syrian sources present conflicting
estimates of the number of dams on the Syrian side.
However, there is no disagreement over the fact that
the river discharge is on decline. Figure 1-a indicates
the steep decline in annual flow of the Yarmouk River
since 2002.

Fig 1-a: Flow of the Yarmouk River
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In Iraq, the Tigris River is fed by several tributaries,
which contribute a little over 32 BCM to the total
availability of the river. Of these tributaries, the
Lesser Zab and the Diyala are two major rivers which
originate in Iran and supply Irag with over 10 BCM
annually of fresh water. The Diyala River and the
surrounding valley located between Baghdad and
Mosul is an extremely fertile region. With recent
dam and industrial development in Iran, the Diyala
is a potential source of tension between these two
countries.

The main problem faced by the Tigris River in Iraq
is one of acute pollution, especially when it flows
through Baghdad. The quality of the Tigris River
water is very good at the Turkish/Iraqi border line
with salinity levels less than 350 ppm, and starts
to deteriorate gradually southward where the
salinity rises to exceed the level of 2500 ppm. The
main deterioration starts from the junction point of
where the Diyala meets the Tigris, and is due to the
input of untreated highly chemical water flowing
in from the main sewage treatment plants which
serve Baghdad. Pollution in the river is caused by all
sectors — agricultural, industrial and municipal. There
are a number of large pumping stations along the
Tigris near Baghdad that discharge drainage water
from agricultural areas directly into the river. There
are also a number of sewage pipes connected to the
storm drainage network discharging directly into the
main river. The condition of the Euphrates appears to
be fairly good, though the southern part of this river
in lraq is unfit for consumption, with salinity of over
3000 ppm.

There are also some old drains crossing heavily
polluted areas, carrying all kinds of effluents directly
into the rivers and private waste disposal agencies
that unload sewage from houses into the main river,
the Tigris. Baghdad has a rapidly developing industrial
sector which adds to the level of pollution in the
river. Certain measures have been taken to study the
problem in depth and limit the effects, but pollution
in the Tigris River still remains a major impediment to
freshwater availability in Irag. The long term flows of
Tigris and Euphrates is declining on account of natural
as well as man-made factors. According to 1ISD, the
Euphrates River may shrink by 30 per cent by 2100 on
account of climate change only.

Both the Tigris and Euphrates Rivers join together 57
km above Basra city, to form the 180 km long Shatt
Al-Arab water way which has a catchment area of
about 35200 km?. Its most important tributary is the



Karon River from Iran. The total volume which used
to flow into the Shatt was about 35 BCM, including 14
BCM from the Karon River. Today the volume of water
flowing into this delta is much less due to a decrease
in volume of the Tigris, Euphrates and Karon River. The
Shatt Al-Arab is the only major navigable waterway
in Irag and as it is shared with Iran, has substantial
bilateral implications.

There are indications that the decrease in flow has led
to the salt water from the Persian Gulf to seep into
the Delta, mixing with freshwater. The water in the
Shatt Al-Arab area is extremely saline with chlorine
levels of over 600 ppm, when levels over 250 ppm are
considered unsuitable for drinking, but may be used
for other purposes. While there is no major cause for
concern at present, in the future with a 30 per cent
reduction in freshwater flowing down the rivers to the
Shatt Al-Arab, the salinity levels will rise rendering the
water completely unfit for consumption, and changing
the nature of the delta.

Analysis of the conditions of the water resources
in the Barada Basin indicates severe shortage
facing the city of Damascus in the future. Frequent
droughts during the past twenty years, over-pumping
from the wells and the wide spread pollution have
caused a sharp drop in the quality and quantity of
groundwater. Since 2000, available water resources
were insufficient to meet the domestic water demand
for the Damascus area and much less for irrigation.
The Barada River almost dried up during this period
which led to further over-pumping from underground
water resources at a depth of 100 metres. The
remaining water needs were met by the Fijeh spring,
but this source also began drying up due to excessive
use. After successive wet seasons in the early 2000s,
the Barada River began flowing at full capacity,
till the 2007-08 drought which once again had an
adverse impact on the flow of water. Monitoring
the quality and quantity of groundwater resources in
the Barada and Awaj basin has indicated increasing

deterioration. It has been observed that that there
is a contamination of nitrates, nitrites and sulphates,
in addition to a high concentration of dissolved
salts. This may be attributed to the excessive use
of fertilizers, irrigation with sewage water, septic
tanks which are inadequately sealed, and the lack of
observing a reservation distance around the wells.

A drastic drop in water levels in Lake Kinneret
(Tiberias), especially during drought years has been a
major concern for Israel. After the 1998-2001 drought,
the water level in the lake dropped to 214 metres
below sea level - two metres below the demarcated
‘Lower’ Red Line. Such a line indicates a level below
which the environmental equilibrium of a water
body is disrupted. (At this level the concentration
of pollutants rises to undesirable levels). During
the 2005-2008 drought, the water level once again
dropped a further 0.05 metres to -214.05 metres. In
recent years Israel has demarcated a Black Line. If the
water level reaches this line during future years of
drought, the lake is not only exposed to the harmful
effects of pollution but the pumps will no longer be
able to transmit water to the National Water Carrier.
Salinity of Lake Kinneret (Tiberias) is also a major
concern for Israel. The levels of salinity in the lake
fluctuate dramatically.® The water from the lake is
transported to the centre and the south of Israel
for irrigation. A high level of salts deposited on the
ground could reduce the productivity of the soil and
increase the salinity of the local groundwater aquifers
in these areas. The lake constitutes roughly 40 per
cent of Israel’s total freshwater supply. It is therefore
imperative to keep the salinity of the lake as low as
possible. This includes maintaining a limit on over-
pumping water from the lake.

The depletion of major water sources in almost
every country is already taking place. It is expected
to get worse in the next few decades. It is therefore
important to introduce measures that will monitor
and control excessive use of these freshwater
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resources, introduce regulation to restrain dumping
of domestic, industrial and agricultural waste and
prepare for potential climatic risks in the future.
While it is important to increase freshwater supply,
it is equally important to put in place measures that
sustain the existing rivers and basins. Saving rivers
and lakes must be a top priority at the national and
regional level.

2. Saving Groundwater
Aquifers

It is not only surface water sources which face the
risk of depletion. Groundwater is also threatened
significantly. Groundwater aquifers constitute 33 per
cent of total freshwater resources in Jordan, 60 per
cent of freshwater resources in Israel and 100 per cent
of freshwater resources in the Palestinian Territories.
Although the overall contribution of groundwater
to total freshwater resources in Syria and Lebanon is
relatively much smaller, these sources are significant
and will be more so in the future.

The Coastal Aquifer shared by Israel and the Gaza was
once the main source of drinking water in the country
but industrial activities, urban development and the
use of chemical fertilizers along the aquifer’s surface
have resulted in contamination of the groundwater.
Situated on the western coast of the country,
overlooking the Mediterranean, the Coastal Aquifer
was one of the first areas in Israel to experience
rapid development. As a majority of Israel’s main
cities, ports and population centres are located on
the surface of this aquifer, it has already experienced
the effects of over-pumping, salt-water intrusion and
pollution.

The total median recharge from rainfall for the
last 15 years has been 221 MCM per year for the
Coastal Aquifer. However, in reality, in many years
the recharge is much less because of poor rains and

over-pumping. Excessive pumping of the Coastal
Aquifer has increased the potency of pollutants, and
if not controlled immediately, over-pumping will lead
to salt water intrusion from the Mediterranean coast.
Excessive level of salts in the water can render all of
Gaza’s Coastal Aquifer water ‘unsuitable for drinking’
in the near future.

The Palestinian and Israeli experts accuse the other
side of excessive pumping from the Mountain Aquifer.
The karstic* nature of the Mountain Aquifer combined
with over-pumping will increase its susceptibility to
pollutants in the future. There are indications that
over-pumping has led to an irreversible drop in aquifer
levels in the West Bank, as reflected in the drying of
several wells though reliable numbers of such wells
for 2010 could not be obtained.

Fig 1-b: Chloride Concentration in the Gaza Coastal Aquifer
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Inadequate waste management will also increase
the chances of contamination in the Mountain
Aquifer. There are a high number of open waste areas
currently in the West Bank and efforts in wastewater
treatment are extremely underdeveloped. According
to Friends of the Earth Middle East (FOEME) a serious
risk is posed to the quality of the aquifer by 40 per
cent of waste produced in the West Bank for which
there is no planned or funded solution. The waste
originating in the governorates of Tulkarem, Nablus,
Qalqiliya, Salfit and Hebron, could seep into the
porous layers of the Mountain Aquifer and prove
extremely harmful to future clean water supplies
for both Israelis and Palestinians. Hence, efforts to
increase wastewater treatment in the West Bank and
adequate waste management are essential to save the
quality of the water in the aquifer and future water
availability.

In Jordan, groundwater resources are distributed
among 12 major basins, ten of which are renewable
groundwater aquifers and two, located in the
southeast, are fossil aquifers which are renewable only
after several hundred years. At present, most of these
groundwater resources are exploited to maximum
capacity. Out of the 12 groundwater basins, six are
being over exploited, four are balanced and only two
are under exploited. Jordan’s Disi fossil aquifer, which
it shares with Saudi Arabia, has raised a fair amount
of concern in recent years. The Disi Aquifer has a fixed
and non-renewable capacity of roughly 124 MCM per
year which will last for the next 100 years; however a
large amount of this water is already being exploited
for irrigation and domestic use. Mismanagement of
the Disi fossil Aquifer can lead to irreparable damage.

The main reason for the contamination of these
groundwater resources is over-exploitation. Utilization
of more than the stipulated safe yield of water in
these aquifers makes them susceptible to salt-water
intrusion and excessive amounts of nitrates, chlorides
and waste materials from the soil. While other

countries mentioned in this report exploit an average
of 50-60 per cent of their total freshwater resources,
the annual exploitation of groundwater resources in
Israel, the Palestinian Territories, and certain aquifers
in Jordan is over 100 per cent of their annual safe
yield.

Fig 1-c: Route of Water from Disi Aquifer to Amman
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Some countries including the Palestine Territories,
Syria and Lebanon face the problem of illegal and
unmonitored pumping of water from wells. One of
the biggest problems facing Syria is the hundreds
of unlicensed private wells, mainly around the
Greater Damascus region that are pumping water
for domestic use. These wells are privately owned
and it is becoming increasingly difficult to determine
the amount of water being pumped from them and
the extent to which this is affecting the groundwater
quality. The Ministry of Environment has recently
set up systems to conduct research on the number
of wells and implement restoration measures
accordingly. Currently there are over 200,000 wells
around Greater Damascus, of which about 25 per
cent are estimated to be unlicensed. Lebanon faces
a similar problem. Groundwater abstraction through
wells is largely unlicensed. While groundwater
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constitutes less than 7 per cent of total freshwater
resources in Syria, 56 per cent of the agricultural
area is irrigated by this water. Similarly in Lebanon,
it is estimated that about 45 per cent of the water
extracted from largely unlicensed wells is used in
irrigation.

Lastly, climate change poses a very real threat to
groundwater reserves in many of these countries,
particularly groundwater aquifers that are situated
along the coast. The Coastal Aquifer in Israel and
the Gaza Strip is situated along the Mediterranean,
as are some aquifers in Lebanon. Rising sea levels,
a potential consequence of climate change, puts
these aquifers at risk of salt-water intrusion and
subsequently the deterioration of groundwater
resources. Saving the aquifers from pollution, over
exploitation and climate change is an urgent need. It
will require systematic analysis of the problem and
effective response strategies.

3. Managing Demand and
Sectoral Inefficiency

With an increase in population and economic growth,
demand for water is bound to increase. One of the
largest problems in these countries is Unaccounted
for Water (UFW) or water lost through pipe leakages
and illegal extraction.

Jordan, with an unsustainable utilization rate of over
100 per cent, is losing almost 35 per cent of its water
to bad systems and old pipes. The Water Authority has
privatized the networks, introduced better monitoring
in private homes, schools and similar places and
created the Greater Amman project to reduce
unaccounted for water loss. Yet a lot more investment
is required to repair and improve the main pipelines
that carry the water to the cities and towns to ensure
that leakages and loss is kept at a minimum.

The loss of unaccounted for water in Lebanon stands
at about 40 per cent of the total supply to the
population. While the country receives high rainfall
and has an abundant supply of freshwater resources,
currently about 85 per cent of the total population
is connected to water pipelines. Much of the
transportation systems and networks in the southern
part of the country were destroyed in the 2006 War,
and are still not running at full capacity. Syria faces
some of the worst problems in terms of bad water
systems and in certain parts of the country loses
almost 60 per cent of its water.

The experience of Israel proves that demand
management measures could save up to 10-15
per cent of overall water usage. It has rigorously
formulated and implemented measures for optimizing
efficient water usage in each sector.

4. Storage Management

Realizing that the region is water scarce, prone to
severe climactic changes and seasonal variations,
Syria, Turkey, Jordan and Iraq have constructed
large scale dams over the last three decades. These
dams can be filled during years of high rainfall and
precipitation, to counter the dry summer months and
periods of inadequate rainfall or drought. However,
despite huge investments most of these countries
utilize less than 60 per cent of their total dam capacity.
In some cases it is unclear what the dynamic capacity®
is in each dam, and thus difficult to determine what
amount of water can be effectively released and used
from each dam. If these countries were to effectively
utilize their storage facilities it could prove useful in
mitigating future water deficit, and could be combined
with other forms of demand management to ensure
sustained supply for the future.

In Israel or the Palestinian Territories, there is no
potential for building large scale dams, yet with the



growing needs and water deficit that these countries
are facing, they could consider smaller community
based measures such as water harvesting.

While Jordan has ten large dams with a combined
capacity of 337 MCM, the actual quantity of water
stored is a little over 100 MCM. Approximately 92
per cent of the rainfall evaporates, and about 80 per
cent of the country receives less than 100 mm/year.
Rainfall is the highest in the Northern and Southern
Highlands, where most of the country’s rivers and
wadis originate. In seasons of high rainfall, the amount
of water received can be 600 mm/year. Almost 90 per
cent of the population lives in the Northern provinces,
due to the concentration of water resources. Most of
the larger dams are located in this region. In 2009, the
Ministry of Water and Irrigation announced plans to
add five new dams by 2020, with a combined capacity
of 15 MCM.

Lebanon has only one large reservoir with a capacity
of 220 MCM, but the volume stored varies from
season to season. The mountainous terrain in
Lebanon makes it difficult to build large scale dams
and transport water from them, but the government
has recently begun exploring the option of building
28 smaller dams and storage facilities throughout the
country to capture up to 900 MCM of water.

Syria currently has about 160 dams scattered
throughout the country with a combined storage
capacity of approximately 19.6 billion cubic metres of
water, which would easily accommodate the current
demand. Yet most of these dams are not in use, with
the exception of a few of the larger ones such as the
Lake Assad reservoir with the Tabga Dam, and the
Fourat on the Euphrates. Fourat is the largest and
has a total storage capacity of 14 BCM, and is used
for agricultural purposes in the northern belt. There
is very little data available on the extent of use of
the other dams, and thus it is difficult to determine
what more needs to be done in this area of storage

management.

Irag had some of the largest dams in the region, and
a combined capacity of a little over 50 BCM. The two
largest dams, the Mosul on the Tigris and the Haditha
on the Euphrates can hold over 10 BCM and 7 BCM of
water respectively, and have the capacity to irrigate a
combined area of three million hectares of land. Most
of the other dams in the country were destroyed
during both the Gulf Wars and some of them are
currently under reconstruction. Iraq is different from
all the other countries under study as several of the
problems they face are due to the years of war.

Turkey has almost 2000 small dams and water
storage facilities, of which the largest 260 dams have
a combined capacity of 140 BCM of water. Some of
these dams are underutilized. One of Turkey’s major
problems is internal disparities regarding water
availability. Several big cities, including the capital
Ankara, is located far away from a fresh water source,
and these cities face water cuts during the summer
months. One of the government’s initiatives for
the future is to harness and utilize all the available
freshwater, which amounts to 112 BCM annually. This
is mainly to boost industry, especially in the eastern
part and also to ensure that water is supplied to
people. If most dams were to be filled during periods
of high rainfall it would help Turkey’s growing needs.
What is important to keep in mind here is that
Turkey’s water use is centred on achieving energy
security, and a number of these dams in the eastern
part are used to generate hydro-power and the water
is not supplied to the population.

As discussed, several water stressed nations have
embarked upon dam building activity as a potential
solution. These dams are useful for irrigation and
other agricultural purposes, industrial needs,
generation of power, as well as for storage of water
during dry months. Environmentalists oppose large
dams for a number of reasons. Besides building
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new dames, it is important to use the present dams
efficiently. It is also important that all these countries
introduce community based methods of water
collection and storage, especially in highly populated
areas. Water harvesting, as well as community and
home based storage could be employed and used for
non-domestic purposes, which will save the needs for
transportation and supply from far off areas.

5. Optimization and
Coordination of Marginal
Water

In order to supplement renewable fresh water
availability, many countries have embarked upon
projects in marginal water - desalination and
wastewater treatment. The Middle East leads in global
desalination demand. GCC countries (not covered
by this study) had invested $15.5 billion by 2010 in
desalination. Desalination can be used to supplement
freshwater supply in domestic consumption, while
wastewater treatment provides a reasonable
alternative to freshwater for irrigation and industrial
use. Wastewater treatment is also an integral
component in sanitation and it helps prevent pollution
of freshwater resources. Efforts to build on marginal
water sources are necessary for all countries in this
study. However, the construction and maintenance
of desalination and wastewater treatment plants is
extremely expensive and requires long term planning.
In order to ensure optimum use of additional or
marginal water it is important to have a coordinated
effort between countries. Cooperation in the sharing
of technology, expertise and information, as well as
joint funding and easing of certain import restrictions
will aid in optimising marginal water production.

Israel is currently a leading country in the field of
marginal water production. Israel’s desalination plant
at Ashkelon, with a capacity of 100 MCM/year, is
one of the largest in the world using reverse-osmosis

technology. It is also planning a desalination plant
with a capacity of 200 MCM in Shafdan.

The Palestinian Territories are in dire need of
additional water resources. At present the West Bank
does not produce any desalinated water. An Israeli
plan to create a desalination plant in Hadera that
would export 50 MCM/year to the West Bank was
proposed but the plan fell through due to an Israeli-
Palestinian disagreement over the use of sea water
from the commonly shared Mediterranean Coast.
In the future jointly owned desalination plants by
Israeli and Palestinian companies may be established
as and when the political framework permits such
collaboration. People in Gaza have small desalination
plants at the household level.

The quality of wastewater treatment in Gaza is poor.
The Gaza treatment plant has been overloaded
beyond capacity and only 60 per cent of Gazan
households are connected to the sewerage network.
There are three existing wastewater treatment
plants that function intermittently, where little
sewage is treated and most is returned raw to
lagoons, wadis and the sea. In the West Bank, four
towns have wastewater treatment facilities, but
only one is functioning. At present only 31 per cent
of Palestinians in the West Bank are connected to a
sewerage network.

Jordan is embarking on two large scale desalination
projects with similar names and objectives that aim
to desalinate seawater from the Red Sea in order
to provide Amman and other populated areas in
Jordan with drinking water. In October 2009, Jordan
announced its intention to go forward with a National
Red Sea project. It aims to provide Jordan with 70
MCM of desalinated water every year for the next
25-30 years. Jordan has also expressed interest in
a Red-Dead Sea Canal project which has a strong
desalination component. The feasibility study for this
project is underway.



Currently, Jordan treats 93 per cent of its wastewater.
In 2002, Jordan had 19 wastewater treatment plants
and produced 73.5 MCM of effluent or treated
wastewater. In 2010, this amount was 179 MCM and
in 2020 it is projected to be 245 MCM. Wastewater
treatment is essential in Jordan as it could help reduce
the amount of pollution in surface and groundwater
sources.

Efforts to develop marginal water or additional water
resources have probably been the lowest in Lebanon,
but the policy circles are beginning to examine this
option.

In terms of wastewater treatment, Lebanon is
currently generating a little over 300 MCM of
wastewater a year, which if effectively treated could
serve to lessen the future stress situation. In the late
1990s, the Ministry of Environment proposed the
building of 35 wastewater treatment plants to re-use
the water, but till date there is only one large scale
plant which is fully operational at Ghadir, south of
Beirut. Of the rest, seven are still under construction
and the remaining have yet to secure funding. A few
small scale community plants have been operational
since 2001, but do not affect the overall water
balance. Only a small percent of the wastewater is
being reused which amounts to 210 MCM. It is hoped
that if all the plants do become operational by 2020,
then the total amount of treated wastewater will
add an additional 300 MCM of water to the overall
availability. It is also projected that the amount of
wastewater generated will increase and double within
the next twenty years by 2030.

Syria is taking steps to embark upon desalination
projects. According to Syria’s Scientific National
Commission and other experts, desalination through
the reverse osmosis process would be the best and
most cost effective method for Syria to combat future
water problems. Studies have shown preference for
brackish water desalination and the best location for

such plants would be east of Hama for a large scale
plant and several smaller ones in the Al-Badia and
Al-Jezirah region. Syria has an adequate source of
energy for desalination plants but funding is a major
obstacle.

Currently only 40 per cent of Syria’s wastewater is
treated, which produces 825 MCM of water that can
be used. In November 2009, Syria announced plans to
build two treatment plants with help from Qatar. The
first of these plants would be built in Jaramana and
the second in Suwedha, both towns expect to see a
large rise in population in the next few decades.

Irag has 13 major wastewater treatment plants
(WWTP). Two of the largest are located around
Baghdad and could potentially serve a population
of almost three million. These large plants have a
combined capacity of generating close to 700 MCM
of treated wastewater annually. Due to the war and
subsequent problems however, these plants are
running at less than quarter of their capacities. As a
result, several of the sewage plants connected to these
treatment plants are gathering sewage and allowing
it to flow into the Tigris, polluting the river water.
After the 2003 invasion, around 300,000 tonnes of
raw sewage was dumped into the Tigris everyday. If
the existing and future plans are completed by 2020,
this 700 MCM of water could be re-used in irrigation,
which would be extremely beneficial to Iraq’s large
agricultural sector. Iraq has a substantial amount of
freshwater and may not require desalination efforts as
much as it requires better pipes, water connections,
treatment plants and adequate sanitation. In the
case of Iraq, both international as well as regional
cooperation is required in order to restore its
infrastructure to its pre-war capabilities.

There is a need to optimize wastewater treatment
and research the desalination potential in many of
the countries under study. But optimization is not
simply an internal process. It requires sharing and
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coordination of information across borders. Some
of the countries have realized the importance of
investing in desalination as one of the efforts towards
supplementing their water supply, and have begun
exploring joint projects.

6. Containing Environmental
Degradation

Water shortage in the Middle East has led to gradual
environmental degradation on many fronts. Human
activities have resulted in the deterioration of natural
habitats and the destruction of the ecosystems that
depend on them for survival. If measures are not
taken, the process could result in an environmental
disaster and the effects will be irreversible in the
future.

Till the 1960s, the water level in the Dead Sea
remained at 390 metres below sea level. However,
in the last 40 years, between the 1960s and 2007 the
water level dropped down to 420 metres below sea
level. Now, the level continues to decrease by one
metre every year. The sea isn’t just sinking further

Fig 1-d: Reduction in Water Level in Dead Sea

and further below the earth’s surface, it is shrinking as
well. The water surface area is down a third, from 950
square kilometres to 637 square kilometres. At this
rate, within 50 years the Dead Sea will be reduced to a
lake, and will eventually disappear altogether. Known
for its high mineral content that has marked it as a
popular tourist destination, its anomalous reputation
as the lowest spot on dry land and most importantly
its cultural significance to the region, the Dead Sea is
in serious danger of disappearing.

Figure 1-e shows the difference in surface area of
the Dead Sea between the years 1960, 2000 and the
expected surface in 2050 if no action to save the sea
is taken.

Jordan, Israel and Palestine have all expressed their
interest in replenishing water levels in the Dead
Sea through the RDC plan. However scientists have
expressed concerns that the transfer of water from
the Red Sea to the Dead Sea will cause a difference in
composition, exposing the Dead Sea to algal blooms.
Ecologists have also expressed their concerns about
the effect such a project can have on marine life in
the Red Sea. Alternately they have suggested that
another option for saving the Dead Sea would be to
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Fig 1-e: Dead Sea Status with Time, if No Action is Taken
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target the source of its problem — thus save, preserve
and enhance the Jordan River flow.

The Iragi Marshlands once constituted the largest
wetland ecosystem in the Middle East, with
tremendous environmental and socio-cultural
significance. Since the 1970s however, these
marshlands have been damaged significantly due
to dam construction and drainage operations by the
former Iragi regime. In 2001, the United Nations
Environmental Programme (UNEP) alerted the
international community to the destruction of the
marshlands when it released satellite images, (shown
in Figure 1-f) intimating that 90 per cent of the
marshlands had already been lost. As a result, a large
percentage of the indigenous population has been
displaced and the rich biodiversity once unique to
this region is disappearing. The area also faces water
quality degradation, contamination by sewage, high
levels of salinity and pollution from pesticides and
untreated industrial discharge.

Many of these problems are due to the limited flow
of water running through the marshlands. Several
projects instituted in the 1990s affected the regular
flow of the rivers and resulted in extensive desiccation

2050

Fig 1-f: Reduction of Iraqi Marshlands from 1973 - 2000
(s seen from space)

2000

Source: http://haysvillelibrary.files.wordpress.
com/2009/04/iragi-marshes-1976-landsat.jpg
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of the marshlands. Five major projects in particular
led to drainage in this area, namely — the 500 km long
Third River Canal from Mahmudiyya to Qurna which
diverts most of the Euphrates, two other lengthy
canals, the Fourth River Canal and the Qadisiyya
Canal on the Euphrates, a moat that runs parallel
to the Tigris and blocks water to the Qurna marsh
and the Dujaila Canal which was built mainly for
agricultural purposes. As the former regime collapsed,
people began to open floodgates and break down
embankments that had been built to drain the Iraqi
marshlands. In August 2004, UNEP initiated a project
that aimed to respond to the problems in this area in
an environmentally sound manner. Re-flooding has
since occurred in some, but not in all areas.

The impact of environmental degradation on surface
and groundwater is implied in the discussion on
sustenance of these resources. If the countries in the
region declare the Dead Sea and Iraqgi Marshlands
as Regional Commons and cooperate to save them,
they will have to introduce policies that will have a
bearing on environmental factors affecting surface
and groundwater in the region. Efforts must be made
to strike a careful balance between human demands
and environmentally sustainable alternatives.

7. Meeting the Challenges of
Climate Change

The Middle East is one of the driest regions in
the world, and is especially vulnerable to climate
change. With a rise in temperatures and fall in levels
of precipitation, the region will become drier and
more arid. Experts have predicted that changes in
climactic patterns will result in the shrinking of rivers,
desertification, receding groundwater levels, and
shifting rainfall patterns — all of which will result in a
decrease in freshwater availability for the growing
population in the region. Several national climate
change reports and international experts predict that

the summer temperatures will rise by 2.5-3.7° Celsius
and the winter temperatures will rise by 2.0-3.1°
Celsius, over the next 50-70 years, resulting in faster
evaporation of surface water.

The Middle East region has a high dependency on
climate sensitive agriculture and a large share of its
population is located around flood prone zones. The
2007 Intergovernmental Panel on Climate Change
(IPCC)® report states that the region is likely to
become hotter and drier over the next few decades,
with sea levels rising by approximately 0.6 m by 2100.
Precipitation over certain areas, especially in parts
of Israel, Turkey and Iraq is expected to decrease on
average by almost 5 per cent by 2100. Other estimates
state that while there will be a drop in precipitation
in the latter half of the century in some parts of the
region, and there is also a chance that this dry period
will be followed by a period of heavy rainfall.

While experts are predicting that these climatic
changes will affect the region over the next 50-100
years, some countries are already experiencing these
effects — such as drought in Israel, the Palestinian
Territories and Jordan, and desertification and
decreasing groundwater levels in Syria and Iraq.
These climatic changes, resulting in the loss of
freshwater could heighten tensions between nations
such as Israel and the Palestine Territories and could
exacerbate the problems of internal water resource
management in most of these countries.

Israel’s national report on climate change states that
its freshwater availability will fall to 60 per cent of the
2000 level by 2100. There will also be sedimentation
in reservoirs, seawater intrusion in the Coastal Aquifer,
increased seasonal variability in temperatures leading
to desertification in parts, and extreme climactic
conditions. In a country that is already experiencing
deficits of water, a 60 per cent reduction of availability
will prove extremely dangerous and unsustainable.



Saltwater intrusion, due in part to rising sea levels,
in Gaza’s Coastal Aquifer will increase if not dealt
with immediately. Only 10-15 per cent of the water
in the Gazan Coastal Aquifer is considered suitable
for drinking due to years of sea water intrusion and
pollution from lack of proper waste water treatment
facilities. A further rise in sea water levels, which are
estimated to be about 18 cms by 2030 as a result of
climate change, could possibly render all the water in
this aquifer unsuitable for drinking by 2020-2030.

The projected rise in sea level will affect other coastal
cities in the Mediterranean, and is one of the biggest
challenges facing Beirut, the capital of Lebanon along
the coast. A gradual rise in levels, 18 cm by 2030, will
increase the salinity of the groundwater leaving it
unfit to drink.

Desertification is another result of climate change that
is likely to affect Syria, Turkey, Iraq and Jordan. The
UN panel on Climate Change predicts that with the
rise in temperature, lack of rainfall and unpredictable
weather, approximately 60 per cent of the land in Syria
faces the threat of desertification. The biggest impact
of this will be seen in the agricultural sector, where a
fall in productivity will directly impact food security.
For a country that is predominantly dependant on
its agricultural sector, less arable land and water will
prove extremely disastrous for the economy, which
could also have social consequences such as loss of
employment, internal migration and unrest.

Iraq is another country that faces the threat of
desertification at an average rate of 0.5 per cent
annually, due to reduced rainfall and hotter drier
summers. Unpredictable weather patterns, in the
second half of this century, may cause seasons of
heavy rainfall, which could slow down this process.
Dust storms, a normal phenomenon in the region
during the summer months, have worsened over
the last few years due to the drought and decrease
in vegetation. The unpredictable weather and rise

in temperature in the future might increase the
frequency and severity of these storms, adding to the
risk of desertification. The Iraqi government formally
ratified the Kyoto Protocol in January 2008, which is
seen as an important step towards addressing the
future issues of climate change.

While desertification is not a national concern in
Turkey, the research commission set up in 2007 by the
Turkish National Assembly found that the Konya Basin
was facing the threat of desertification. There are
currently 66,000 known illegal wells in the basin which
are over-pumping water and depleting the reserves.
About 80 per cent of the depletion has occurred over
the last decade, and at the current rate, the basin
faces complete desertification by 2030. Currently
plans are being developed to divert water from
the Goksu River in the south to the basin. Lake Tuz,
located a 100 km north of the Konya Basin, produces
70 per cent of the salt consumed in the country. Due
to higher summer temperatures, low rainfall, and an
increase in extraction, the lake faces a similar threat
of desertification.

Changes in climate leading to a drop in water
availability and loss of land to desertification are all
closely linked to food security. In the view of some
experts, there could be a 40-50 per cent drop in
wheat, 25-30 per cent drop in rice and about 15-18
per cent drop in maize in parts of the region. The
actual figures could vary from season to season and
from country to country depending on the intensity of
drought, irrigation and land quality.

In order to address climate risks in the region, the
most urgent need is for new regionally developed
climate change models, that take into account the
requirements, nature and nuances of the countries in
the region, so that these countries are not dependant
on global models. The countries in the region are
interconnected by the water bodies they share and
any climate changes in one will affect the rest. Any
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regional effort to downscale the global model to a
regional and sub-regional scale will serve in getting
more precise results to predict extreme events
quicker. A common regional collaborative climate
change effort will not only benefit all parties, but will
also build trust in other fields.

8. Addressing Internal
Disequilibrium

Most of the countries in the region face unequal
distribution of water across their territories due to
their topography and geography. In Jordan, Turkey and
Syria, densely populated cities are located far from
a fresh water source, and effective transportation
becomes a concern. In Turkey, Lebanon and Syria,
mountain ranges and similar terrain also makes it
difficult and costly to construct large pipelines. In
Irag, consecutive years of drought, war and the
lack of adequate governance has hindered overall
development in the water sector, and the country
is simply unable to provide the required water to its
population.

Jordan is the fourth most water-deprived country in
the world and deserts comprise 80 per cent of the
territory. The Eastern (Badia) and Southern Deserts,
which cover most of Jordan receive an average rainfall
of below 100 mm/yr. Ironically, the region of Amman-
Al Zarga, in north central Jordan with the highest
population density and consequently the highest
demand for water, is located at the edge of the Badia
Desert. Increase in population and demand for water
in the long term, especially in the growing Amman
region, will require long term investments.

Syria is looking to other areas to provide water to
the greater Damascus region. Feasibility studies have
been conducted to examine bringing water down
from the Euphrates River in the east to Damascus
via pipelines, but this is a long term solution that

might prove to be extremely expensive. Syria is also
considering diversion of water to some of the other
cities in the western part of the country to address
internal disparities — e.g. from the Euphrates to the
towns of Homs and Hama.

Turkey is considered water rich, but it has regions
which face water scarcity. The northern region
receives some of the highest rainfall, over 2,500
mm a year, and the most fertile region is around the
Euphrates-Tigris Basin in the east and the Seyhan-
Ceyhan rivers in the south. The central parts of the
country have few rivers and receive less than 250
mm of rainfall annually. Turkey’s capital city, Ankara
is located in the central part of the country and
has no natural water body or groundwater source
located close to it. The city has faced severe water
shortages over the last couple of years due to poor
transportation of water from the northern rivers.
The Ankara Metropolitan Municipality has developed
plans to improve the situation by building pipelines
either from the Black Sea region in the north to the
city, or from the Kizilirmak river basin, but till these
plans are realized, the city will continue to face
shortages during years of low rainfall.

Izmir, located on the west coast and Adana in the
south Mediterranean region are also both densely
populated and face similar problems. Analysis of
consumption patterns of hydrological basins across the
country show that less than 20 per cent of the total
potential of most of these basins is being harnessed.
It is extremely important that the water potential of
basins near major cities is harnessed, and the supply
is increased to ensure that there is no water shortage
in the future. Till Turkey ensures that supply within
the country is adequate and that no major cities are
facing stress, the question of exporting water to other
nations is likely to give rise to internal opposition.

Solving internal disparities on water availability and
supply is extremely important for these countries



to avoid future stress, as well as social unrest and
internal conflict. Turkey, which is already supplying
water to Northern Cyprus, and has plans to expand
this further to Libya and other countries, needs to
ensure that there are measures for sustained supply
within the country to avoid any political problems.

9. Addressing Regional
Disparities

Although the Middle East is considered one of the
most water-scarce regions in the world, there are
regional disparities in freshwater availability that need
to be taken into account. On a comparative scale,
Turkey and Iraq have abundant freshwater resources.
Lebanon will have enough water to secure its own
future if it improves its hydrological management.
Syria is teetering along the water poverty line but
has the potential to manage demand if not hit by
chronic drought. Israel, the Palestinian Territories and
Jordan have already reached a point of severe water-
stress and they lack enough available freshwater
resources to support their respective populations.
Therefore, a closer look at the water situation in the
Middle East reveals a pattern. The northern countries
like Turkey and Iraq are relatively comfortable. The
countries located directly below the northern states
lie in the middle of the scale and can prevent water
crisis but have a challenging endeavour ahead of
them. The countries located further south are water
deficit. This pattern should be taken into careful
consideration while crafting solutions to the region’s
water problems. Also, the wet season varies from the
north to the south. Therefore, there may be scope
to transfer water for whatever consideration from
relatively comfortable countries in the north to the
countries in the south facing crisis. Most countries
prefer domestic solutions to the challenge posed by
water scarcity. However, the variation in geographical
and seasonal distribution of water resources may
provide opportunities to address water scarcity, foster

regional cooperation and pave the way for peace in
future.

10. Using Water as an
Instrument of Peace

Several countries in the region have experienced
severe drought over the last few years in addition to
the growing demand. These circumstances have in
turn placed a lot of stress on their water systems and
resources. The growing deficit between demand and
supply has led to a number of social consequences,
such as internal migration, low agricultural
productivity, food shortage and famine, and
deteriorating health conditions. If people do not have
adequate access to clean water, all of these issues
have the potential to worsen in the future, leading to
social unrest within a country. In Syria, over 100,000
farmers have migrated from the north east regions
to Damascus, as a result of the recent drought. This
influx of people is placing a greater strain on the
already stretched resources in Damascus, and there
have been reports of a number of skirmishes between
people living in the outskirts of the city and the
migrants who have settled there.

Water courses do not respect man made boundaries,
and the two major river basins in the region, the
Euphrates-Tigris Basin and the Jordan River flow
through several countries. Several of these countries
covered by this study also share underground
aquifers. Thus if shared rivers, aquifers and basins,
can be seen as a means of cooperation, it will prove
extremely beneficial in a number of ways to all the
countries in the region.

Over the years, due to a number of initiatives,
countries have resolved contentious water issues
peacefully, albeit with short term solutions. The 1991
Madrid conference saw a shift from hydro-conflict
to hydro-cooperation and led to several efforts
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between countries. In 1993, the Executive Action
Committee was formed by Israel, Palestine and
Jordan to share information and keep dialogue open
regarding their shared water resources. The water
ministries of Turkey, Syria and Iraq have recently
decided to set up joint measurement stations on the
Tigris and Euphrates rivers, through a MoU signed on
3 September 2009, to track the flow and condition
of the river.

As was suggested by Johnston in 1955 and later by
Turkish President Ozal in 1987, water can be used
as an instrument to enable cooperation and peace.
While they used different approaches, the underlying
concept was the same — to explore the potential of
shared water resources to bring about peace. What
is important here, especially in a water scarce region
such as the Middle East, is a long term comprehensive
and regional solution, taking into account the future
needs of each country. It is important to examine
water as an instrument of peace and change its
current perception as a cause of future conflict.



Strategies - A Future of Possibilities

In order to address the ten objectives defined in this report, a complex
approach is required. It would constitute of:

Supply side solutions at the national level, mainly desalination, wastewater

treatment and rainwater harvesting

Supply side solutions at the cross-border level within the same circle of
cooperation

Supply side solutions at the regional level, mainly between basins or
countries in two different circles

Demand side solutions at the national level in all three sectors — agriculture,
industry and domestic use.

These approaches are mutually complementary. If a country depends on
only one approach, it would be useful but not sufficient. The region needs a
judicious combination of all the strategies. The underlying approach should
be national and regional at the same time, covering both demand and supply
sides, effective in the immediate and distant future and essentially multi-

dimensional and sustainable.
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Enhancing Supply

Conventionally, supply side strategies are confined
to a basin. Experts discuss a strategy for the
Euphrates-Tigris basin and a separate strategy for
the Jordan River basin. This report examines options
for augmenting supply through trans-boundary
cooperation both within and between basins.

In order for a particular strategy to be acceptable, it
must provide incentives to the parties concerned.
States act in self-interest. They are not benevolent
by nature. This report therefore analyses how each
strategy can satisfy the dominant self-interest of each
country.

In many cases, the motives may be more political than
material. In the Cold War years when the geopolitical
map of the world was static, countries in the Middle
East might have found it difficult to be motivated
by dominating geopolitical objectives. The second
decade of the 21 century is bound to see the world
in flux with a marginal decline in American power,
rise in China’s power and Europe’s concentration on
self-consolidation. In such a situation, countries such
as Turkey and Iran may find opportunities to expand
their space and countries such as Israel and Syria may
find that it is in their interest to explore options which
were unthinkable until 2010.

The strategies presented here may appear to be
ambitious on the surface. However, in the context
of geopolitical changes and the dire need for water
for survival, compounded by climate crises, they are
merely bold and potentially more acceptable than
what is apparent.

1. Cooperation Council for
Water Resources in the Middle
East (Short Term):

There is no alternative to regional cooperation
for sustainable water management for social and
economic development in the Middle East. However,
current political realities do not allow cooperation
covering all countries in the region. HRH Prince
Hassan bin Talal has therefore proposed the idea of
Circles of Cooperation, where countries that have a
broad understanding can collaborate in a mutually
agreed manner. The idea of Circles of Cooperation
would become operational if each circle has a political
mechanism to define a common vision, identify
priorities to translate the vision into a reality and
an institutional architecture to follow up on and
implement decisions taken at the political level.

One such Circle of Cooperation could comprise
of Turkey, Syria, Iraq, Jordan and Lebanon. Such
a grouping would focus on water as a resource in
a holistic perspective, rather than treating it as a
concern at the level of any particular basin. In future,
if and when peace prevails on terms acceptable to
all parties, it may expand horizontally in phases to
cover other countries in the region. The European
institutions, ASEAN, SAARC were all born with limited
number of member countries and later on expanded
in a gradual fashion.

Concept

The proposed political mechanism to support a
Circle of Cooperation should not be confused with a
technical study centre or with a forum for organising
conferences, training programmes and exchange
of views and know-how. It is not perceived to be a
bargaining or negotiating platform; a task performed
by inter-ministerial meetings, but should be conceived
as an instrument to develop a shared and cooperative
vision and the tools for applying the shared vision.
Such a political mechanism should therefore be in the



nature of a Cooperation Council constituted by Heads
of Governments, or their High Representatives or
Ministers, supported by an institutional machinery to
implement political decisions.

In brief, the idea of the Cooperation Council is
perceived as follows:

A negotiating Instrument for developing

platform shared visions

Study centre Mechanism for policy
coordination and
standardisation

Forum for Vehicle for the development

of integrated basin
management, joint projects,
new technologies

conferences and
training events

Centre to Facilitator to address new
undertake challenges such as climate
conventional change and technological

tasks momentum in water and
environment

An initiative driven by
countries in the region with
external agencies involved in a
supporting role

Externally driven
initiative

In future, if there is political will, the Cooperation
Council may extend its mandate vertically to cover a
broader gamut of activities and spheres connected
with water and environment. The Cooperation Council
can therefore lay the ground for the evolution of a
regional community of water and environment.

Functions
It is envisaged that the Cooperation Council may
undertake the following and similar functions:

To evolve a consensus on principles of

cooperation.

To create regional protocols, guidelines and
practical measures for standardising measurements
of quality and quantity of water resources by
upgrading gauging stations, developing common

approach to interpret the data collected from
equipment pertaining to water flows, climate and
relevant environmental indicators.

To set goals for restoration and long term
sustenance of water bodies from an ecological
perspective, similar to EU Framework Directives.

To develop specific means of combating climate
change and drought in a collaborative manner.

To promote research, development and
dissemination of new technologies for
environmentally sensitive and energy efficient
water related technologies.

To facilitate negotiation and creation of joint
projects at basin or regional level including
common early warning and disaster management
systems.

To prepare ground for integrated water resource
management at the basin level.

In order to implement some of the above mentioned
functions, it would be necessary to understand the
legal frameworks in all participating countries, attempt
to streamline legal architecture within countries, and
introduce commonalities between countries. This is
not to propose a new international law but rather an
agreement on certain principles, which can be used
as standard parameters by all countries to render
their own laws effective. It may be also necessary to
undertake either joint or independent assessment
of availability of resources, long terms supply and
demand projections, and needs of consumers. The
Cooperation Council may decide on the importance
of such tasks and authorise appropriate bodies to
implement them. The Cooperation Council may also
decide if such tasks are viable in short term or it may
establish a different order of priorities.

Strategies - A Future Possibilities
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Structure

The Cooperation Council for water resources is only
possible if its structure reflects regional political
ownership. It would require:

= Steering Committee of Heads of Government
or their High Representatives to take political
decisions.

Technical Group of concerned ministries and water
authorities to act as a bridge between political
representatives and the secretariat to facilitate
implementation.

Independent secretariat to implement decisions
taken at the political level.

A network of parliamentarians, think-tanks and
civil society groups to advance the decisions taken
by the Council at the popular level.

International Support Group of donor countries
and international organisations.

Funding

The Cooperation Council as envisaged here, should
have funds from the member countries as well as
international partners. The quantum and proportion of
the contribution by the countries in the region may be
determined through mutual agreement. International
donors may contribute agreed proportions in the early
phase to enable neutrality and independence of the
endeavour but there should be an in-built mechanism
to reduce their contribution in a gradual manner. A
formula similar to the one proposed below may prove
to be viable:

The host country can provide the secretariat and
administrative staff, perhaps under the auspices of
an existing ministry or institution.

The participating countries from the region can

share on the basis of agreed proportions the cost

of professional staff deputed by them and other
core costs.

External donors can contribute to the cost of

projects, particularly the ones which require
specialized expertise or equipment either from the
region or outside.

Lessons from Regional Study Centres and Organisations
The Cooperation Council in this concept paper is
envisaged to be distinct in its nature from the existing
and proposed regional centres of water studies in the
Middle East.

Presently, there are two main regional centres of
studies, both based in Syria: International Centre for
Agricultural Research in Dry Areas (ICARDA) and Arab
Centre for the Studies of Arid Zones and Dry Lands
(ACSAD). Both undertake research, field visits and
training which result in the production of scientific
papers, training manuals, mathematical models. In
addition ACSAD maps groundwater. They are not
involved in policy coordination or harmonisation of
laws and political dynamics.

There are currently two proposals under discussion
for regional centres.

A proposal by the United States to set up a regional
centre for technical studies and training activities,
with a likely base in Jordan.

A proposal to create a regional centre for the
Union of the Mediterranean (UFM) with a building
in Beirut with a view to undertake technical stu