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1 Introduction

The Middle East region is extremely water scarae lzas low levels of renewable water resources. It
has the highest per capita rates of fresh watenetidn (804 riyear) and exploits over 75% its
renewable water resources. The water storage ¢gimaonore developed than any comparable region.
Demand will continue to increase across the regie, to rising populations as well as increasing
economic growth. The agricultural sector is bytfad most demanding in terms of water withdrawal
compared to any other sector. The Gulf States dateihby oil industries still use a considerable
amount of water withdrawal for agricultural purpssgespite only small contributions to GDP (in
many cases less than 2-3% of GDP).

This report is prepared as a background documethietdVater and Energy Linkages Seminar during
the World Water Week 2009. The report is focusedhvaee key sub-regions that have common yet
distinctive characteristics from a water resourard regional perspective. The regions are (1) the
Jordan River Basin (Israel, Jordan, Lebanon, thesRaian territories and Syria); (2) the Euphsate
and Tigris River Basins (Iraqg, Iran, Syria, and Kay); and (3) the Gulf States on the Arabian
Peninsula (Bahrain, Kuwait, Oman, Qatar, Saudi Brabnited Arab Emirates, and Yemen). See
figure 1.

Figure 1. Map showing the Jordan River Basin, the Bphrates & Tigris River Basin and the Arabian
Peninsula.

2 Water in the regional development context

Water in the Middle East has always been a scaseurce. Consequently, the development and
management of water has assumed a strategic aitidgdamportance. Per capita availability is the
lowest, rates of withdrawal already the highest] arore water storage has already been installed tha
in any other region of the world. But there ard stillions for whom pathways out of poverty will
rely on access to, and use of, water. Reducingrpowdll increase water use.




Demand for water is set to rise for other reas®he.region’s population is growing in number, asd i
also becoming increasingly consumptive and urbdni€encerns over the long-term impact of similar
trends can be partly offset elsewhere in the wbylgrojections of increased water availability as a
result of climate change. But not in the Middle tEadthough local areas may benefit from more
water, the Middle East is generally one of the fegions of the world where different climate models
are consistent in their projection of a generalrelege in water availability. The region has already
become dependent on other food-producing areakeoWwbrld, yet agricultural production in those
areas is also jeopardised by climate change, dsas/bly shifts out of food production.

Such is the importance of water to national develept that it is prominent in the national politafs
virtually every Middle East nation. There are sggamterconnections between nation states and natura
resources. Water is necessary to sustain life, imegdth objectives and maintain agriculture and has
therefore a very important place in the minds otiéiie East citizens. It has played an important role
in the development of the early irrigation socigtie simply because in the arid areas control over
water means control over development. As a rethdteconomy-wide value of water to each nation
separately has elevated water to the status of jar megional challenge. It is a challenge with
prospects for conflict and cooperation. The conseages of what will happen over the coming years
and decades will, however, not be confined withmarrow water sector.

Tackling water’s contribution to economic develommwill undoubtedly depend on the success of
better managing the available water resourcesat@ategional and shared, notably, the Euphrates-
Tigris basin, the Jordan basin, and shared groutedveguifers. To achieve water security, regional
political security and stability for its citizenshe Middle East region will have to tackle the
governance aspect of water. Interventions can b& eiftective if they target the regional, national
and local scales in unison. Investments in thegnsector are also flagged as critical in order to
ensure the region’s ability to manage water fordpotive purposes, desalination and water reuse.
Similarly, investments in the region’s ability tdapt to climate change and to maintain environnmenta
services at the basin level are critical to ensamg term supplies.

Considering the strategic role of water in the MiédBast region, regional development interventions
should be designed with a multi-sector perspecByedoing so, the outcomes will resonate through
national economies, benefit progress in reducingefg and carry major security implications —
locally, regionally, and even globally. There aheady unifying dimensions in the form of regional
institutions that tackle several aspects of devekq issues, including the Arab League, the Gulf
Cooperation Council and the Arab Water Council.

3 Sub-regional descriptions

3.1 The Euphrates and Tigris River Basins

Syria, Turkey and Iraq share the Euphrates basiichwhas a surface area of 450,000 kithe
Euphrates River is 2,735 km long. The river rigeJurkey and flows through Syria before entering
Iraq on its way to the sea, where after it joins Thgris, forms the Shatt al-Arab. The Tigris baisin
shared by the same three riparians and with Iraanaadditional basin country. The basin covers
about 110,000 kfmand the river is roughly 1,900 km long. Before ttonfluence of the Euphrates
and Tigris, the Euphrates and Tigris flow withimdr territory for about 1,000 km and 1,300 km
respectively.

Poor irrigation practices have led to major saiiien and degradation of land in the basin, with
UNEP estimating that over 30% of land in the bdsis been damaged by salinisation resulting from
irrigation. The Mesopotamian Marshlands in Iragédéecome a symbol of the deterioration of the




basin. Deliberate political decision by the regiofeformer President Saddam Hussein to drain the
Marshlands in combination with overuse of waterthie both the Tigris and Euphrates rivers has
significantly reduced flow to the Marshlands. Rdosark to re-flood the area is beginning to restore
the livelihoods and ecosystems in the area.

3.2 The Jordan River Basin System

The Jordan River System (JRS) is composed of defwgdaological units. The Jordan River Basin is
of great importance to Jordan, the Palestinian ifbees and Israel. Syria and Lebanon also
contributes water resources to the basin, butmelgh less heavily upon it from a water abstraction
point of view. The Jordan River suffers from botlrerextraction and severe pollution and salinity
problems. This is especially significant in yeafslimught.

Significant dam construction and diversions fori@gture have in effect stopped natural flow in the
Jordan River. Only between 5-20% of the naturalfie reaching the Dead Sea. This has several
severe environmental and social problems includiimk holes and retreating sea levels as a
consequence. The historical flow of 1,3 billiofi annually has decreased to 100 milliohannually
today.

3.3 Arabian Peninsula

Water resources are dominated by groundwater wikigenerally over-used with five of the seven
countries extracting water at rates greater thamralarecharge. This has led to salt water intmusio
the aquifers and subsequent lowering of water $ablegricultural productivity is reduced
substantially.

Table 1. Precipitation and water use in a selectemumber of countries in the Middle East (TARWR: Tota
Actual Renewable Water Resources)

Country Precip. mm/yr Total use % Population TARWR
TARWR (1 000 000s) Per Capita (2005)
ma3/yr
Iran 200 53 69,788 1970
Iraq 200 57 25,856 2 920
Israel 400 122 6,560 250
Jordan 100 115 5,614 160
Kuwait 100 2227 2,595 8
Oman 100 137 2,935 340
Saudi Arabia 100 722 24,919 96
Syria 300 76 18,223 1440
Turkey 600 18 72,320 2 950
UAE 100 1538 3,015 49

The oil rich countries on the Peninsula have latgsalinisation schemes to help alleviate the water
stress. In Saudi Arabia about 70 % of the drinkirader is provided through desalination plants. As
can be seen above all the countries on the peaimepresented in table 1 are using more than 100%
of their renewable water resources, in Kuwait thahber is above 2000%. With anticipated increased
demand and effects of climate change there is d teebegin to manage water demand. New water
governance policies including e.g. better watdfftaystems and raising awareness is needed.

4 Regional Water Institutions

Water institutions at regional level are predomtharsectoral institutions. Technical approaches
dominate and holistic approaches have failed te tald. There are several institutions working on




water in the region, notably the Arab Water Couramild the Inter Islamic Network on Water
Resources Development and Management (INWRDAM).

5 Agriculture & Food

Cropping and irrigated agriculture has been pradtia the Middle East since at least tffeCentury
BC. Regionally, more than 85% of extracted freshew# consumed in agriculture. This varies from
country to country, but the largest users (inclgdiran, Iraq and Saudi Arabia) all exceed 90%, with
only Israel (63%) and Turkey below this level (75f41) large producers in the region.

The region is sensitive to climatic effects on agiture production and already imports some $12
billion worth of food annually. Food imports accodor between 10% and 35% of all imports in the
region. The World Food Program in Yemen estimatet in 2008 between 75-90% of all food
consumed in the country was imported. The majatelafood products are basic grains, although
individual countries are exporters of higher vatweps such as fruit and vegetables, most notably
Israel.

The situation in the region naturally calls for riesased water use efficiency (WUE). Whilst
broadening the skills and knowledge for WUE canriowp the productivity within a group of crops,
the more difficult issue of where to allocate seanater resources needs to be addressed.

6 Water & Sanitation

The access to sanitation is 100% in high incomentis, and ranges from 90% to almost 100% in
middle income countries. Yemen has the lowest divacaess at 86% and is also the poorest country
based on income. Access to safe water supply fellawery similar pattern. The statistics (per
country) differentiate between the diseases relaidt/giene, water supply and sanitation (infection
through viruses, bacteria and worms), and the séseeelated to water management (vector diseases
linked to water). Where the contribution of watelated death and disease is (very) small in thie hig
income and the higher middle income countries, thikly changes in the lower middle income
countries, with highest levels in the poorest coyntemen, followed by Irag.

7 Economy and water

Middle East poverty rates have declined over trst ffaee decades. Exploitation of oil resources has
led to concentrations of wealth and poverty. Ttgia® has comparatively high GDP per capita but
there is great disparity between countries as ageWithin counties. See figure 2.
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Figure 2. GDP Per Capita. Source: Central Intelligace Agency- The World Fact Book

The region is expected to have a high populati@wtr the next 40 years. As a whole the region’s
population is expected to double (Figure 3). Thi# @f course put increased strain on the natural
resources.
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Figure 3. Expected population growth. Source: Cenail Intelligence Agency- The World Fact Book, UN
Data, Population Reference Bureau




GDP Composition By Sector
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Figure 4. Sector contribution to GDP. Source: Cental Intelligence Agency - The World Fact Book

The service sector contributes more to the regi@¥ than any other sector (figure 4), whereas
agriculture contributes least. Despite the smaikigoution to GDP, the agricultural sector is by ttae
most demanding in terms of water withdrawal inddlithe sub-regions and compared to any other
sector. Gulf States dominated by oil industriel ssie a considerable amount of water withdrawal fo
agricultural purposes despite only small contritmito GDP (in many cases less than 2-3% of GDP),
figure 5.
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Figure 5. Percentage of water use per sector. So@rcFAO Aquastat, Israel/Palestine Center for Reseah
and Information




8 Climate Change and its impacts

The Middle East is one of the most vulnerable negiim the world to the impacts of climate change.
The mean temperature is predicted to increase hasvihe variability of rainfall. Climate modelsea
showing divergent results when analyzing changeaniount of rainfall. Most models most predict
minor changes in rainfall according to the IPCC.wdwger, because of the already water stressed
situation in the region and the increase in tenipepathe effects of even small changes in
precipitation will have large consequences. Thaage temperature will, according to most models,
increase between 1.2 and 3°C in the region. Thisimérease the evaporation rate and therefore
decrease the portion of available water from rdlisfiad surface water which also affects the reaharg
of groundwater. An increase of 1°C is likely to rease agricultural water demand by 10%. The
increase in temperature is expected to be largémglwinter than during summer.

To be able to adapt to climate change it will b@amtant for the countries relying on water intemasiv
agriculture in the region to diversify their ecoriesy in order to make them less vulnerable.
According to a study done by the FAO, the averamg  the economy of a baseline climate change
scenario in the Middle East Region is predictetgabout 1.9 % loss of GDP. Under a high climate
change scenario the loss is predicted to be 3.5d%tlyndue to a loss of arable land and threats to
coastal cities. Food import needs will increase.




