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Abstract

Fresh water, the key element for life, is a critical resource in the Middle East. There is a conflict among the region’s countries because of scarcity and misuse of fresh-water. Scarcity is one element of the crisis, inefficiency is another factor. In fact, water used in the agricultural sector exceeds by ten times water used in the industrial and municipal sectors combined. There has been a rapid population growth in the Middle East in recent decades. This population boom has put an extreme pressure on the existing limited and vulnerable water resources.

An integrated management of water resources including technical, social and economic aspects is needed, since, unlike oil, water cannot be easily exported from a water-surplus country to a water-deficit country due to economic, political, environmental, psychological, ideological and emotional reasons.

One of the most important aspects of land and water resource development programs is to determine the inventory of the resources. The resources and opportunities should be known accurately, and current supplies and future supplies which will be available as a result of supply management policies in terms of foreseeable water demands should be considered. However, in the Middle East there is no scientific co-operation on the crucial importance of demand management aiming at water use efficiency, equity, and long-term water security. If nations of the region would share both water technology and boundary resources, fresh-water could not drive them to war, and it will not be a hindrance for peace.

In 1988, Turkey proposed a “peace pipeline“ of water from two Turkish rivers- the Ceyhan and Seyhan- that flow south into the Mediterranean sea. The dual pipelines would deliver potable water to millions in Syria, Jordan, Saudi Arabia and other Arab gulf states.

Introduction

Arid and semiarid regions, inhabited by some 900 million people, comprise almost 40 percent of the world’s land surface. Most of the inhabitants are farmers living in developing countries. In about 1970, the Middle East and other dry regions entered a period of progressively worsening water deficit as the result of their rising population (Aydin, 1995; Allan, 1998).


In the past three decades, this population increase has put a strain on the region's fresh-water resources. In spite of the scarcity of this resource in most countries of the Middle East Region, water supplies are still managed in a rather irrational way.


The water problem cannot be addressed by the present fragmented approach. This paper presents an alternative approach on water management that could be a bridge for peace among the Middle East States.

Population and fresh water use

A great pressure on the fresh water has been caused by the very rapid population growth in the twentieth century (Fig.1). Some Middle East countries have experienced a two-fold increase in population between 1972 and 1992. For a number of countries, available data show a three-fold increase in population in a period of only 20 years.
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Fig.1. Population growth in the Middle East (Source: Akmandor et al., 1994)


Three countries of the region, Turkey-Iraq-Syria, will contain nearly two thirds of the total Middle East population in 2020, i.e. twice their current number (Fig.2).
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Fig.2. Population, 1992 and 2020, in the Middle East Countries 


          (Source: Akmandor et al., 1994)


The water requirement of the people living in arid zones has been widely discussed. If calculated on a per capita basis, it is expected that by the year 2020, the available water/capita will be reduced by nearly 47% of the present availability (Table 1).


According to the water stress index, a level of 1200 cubic meter/person/year (CM/P/Yr) is considered adequate; when the value falls below 1000 CM/P/Yr, countries experience chronic water stress; and when countries fall below 500 CM/P/Yr, they experience absolute water stress.


The 1000 cubic meter bench-mark level reported by some authors from the countries with a more temperate climate assumes that major amounts of water will be used for agriculture (Hamdy, 1995).


Some countries in the region are already experiencing chronic and absolute water scarcity.


Table 1. Annual renewable fresh water available per person in 



   1992 and 2020 in the Middle East Countries.

Countries
1992
CM/P/Yr
2020
CM/P/Yr

Bahrain
-
-

Cyprus
1200
1000

Iraq
3500
1250

Israel
460
320

Jordan
320
230

Kuwait
-
-

Lebanon
1800
1100

Oman
-
-

Qatar
-
-

Saudi Arabia
-
-

Syria
2100
800

Turkey
3600
2200

U.A.E
-
-

Yemen
-
-

Selected Countries

Egypt
1100
640

United States
9900
7500

Selected Region

Samaria West
160
60


Another important point is to determine the inventory of the land resources. The total area of the Region’s Countries is shown in Table 2. Even more important, considering the limitation imposed with respect to water resources, irrigatable land potential of each country should be determined.


In irrigation sector, the proper management of the catchment, command and areas below the command are essential if sustainable development is to be achieved. The focus is thus on the entire watershed which can be defined as the catchment, reservoir, command and drainage areas (Mohtadullah, 1994). Long-term and careful planning of the water supply in order to cope with the growing shortage would bring solutions in other fields.


Table 2. Land resources in the Middle East Countries 



  (Source: Akmandor et al., 1994)

Countries
Total Area (1000 ha)

Countries
Total Area (1000 ha)

Bahrain
66

Oman
21246

Cyprus
925

Qatar
1087

Iraq
17592

Saudi Arabia
217559

Israel
2032

Syria
18518

Jordan
9774

Turkey
78058

Kuwait
1808

U.A.E
8192

Lebanon
1040

Yemen
49268


Scarcity is only one element of the crisis. Inefficiency is another, as is the reluctance of some water-poor countries to change priorities from agriculture to less water-intensive enterprises (Vesilind, 1993). In fact, water used in the agricultural sector exceeds by ten times the water used in the industrial and municipal sectors combined. The sectorial water demand in the countries of Middle East are presented in Table 3.


Table 3. Water use in three different sectors in the Middle East Countries (%)



 (Source: Papadopoulos and Stylianou, 1998)

Countries
Domestic
Industry
Agriculture

Bahrain
1
0
99

Cyprus
20
2
78

Iraq
3
5
92

Israel
-
-
-

Jordan
29
6
65

Kuwait
64
32
4

Lebanon
11
14
75

Oman
-
-
-

Qatar
45
8
47

Saudi Arabia
45
8
47

Syria
7
10
83

Turkey
24
19
57

U.A.E
11
9
80

Yemen
4
2
94

Prospect for future

In the Middle East Countries, water demand for domestic purposes by the next decade will exceed 50% of the available water resources. Thus, the following measurements can be taken against the water scarcity which may be faced after about two decades (Tekinel, 1996).


1) Water should be used carefully and with high efficiency in all countries where water resources are very limited.


2) Ecological structures should be maintained

3) Water pollution must be prevented.


4) Excessive use of irrigation water must be avoided.


5) Research should concentrate on reusing the sewage and drainage water after some cleaning processes.


6) Sea water should be desalinated, and if feasible and economic, this salt-free water should be used in irrigation.


7) By improving the irrigation systems and the measurements, a priority should be given to the minimum water requiring systems (drip irrigation).


Even if all the measures mentioned above are taken, there will be no ultimate solution to the water shortage in the Middle East. In some countries the available conventional water resources will be inadequate to even meet the domestic demand. This circumstance resulted in starting the Peace Water Project in 1988 for providing the required drinking water in the Middle East. The aim of this project is to pump about 6 millions cubic meter of water per day out of a 16 millions cubic meter per day total capacity from two Turkish rivers, Seyhan and Ceyhan, to other countries in the Middle East. Two pipelines are to be constructed. The first pipeline will be 3900 km long and it will have a 2.5 millions CM/day capacity, providing drinking water to Syria, Jordan, Saudi Arabia, Kuwait, Bahrain, Qatar, United Arab Emirates and Oman. The second pipeline with 2700 km long and 3.5 millions CM/day capacity will deliver water to Syria, Jordan and Saudi Arabia. The total cost of the two pipelines project will be about US $ 20 billion. The water costs per cubic meter will be US 70-80 cents.

Conclusions

In the Middle East, water scarcity is only one element of the crisis. Inefficiency is another factor. A rational management of water needs a broad approach based on adequate proficiencies and research programs, meeting the requirements of the country and aiming at a better valorization of water.


If nations of the region would share both water technology and resources, water will not be a hindrance for peace. Regional and international co-operation have an important role to play in strengthening national competencies and to promote the exchange of knowledge and experiences.


Unlike oil, water cannot be easily exported from a water-rich country to a water-poor country due to economic, political, environmental and psychological reasons. However, in 1988, Turkey proposed a “peace pipeline” of water from two Turkish rivers. It seems the most realistic project for solving drinking water problems in the Middle East.

References
Akmandor,N., Pazarci, H. and Koni, H., Water Problem in the Middle East Countries (in Turkish). TESAV Publications, No:4, Turkey, 1994.
Allan,T., Moving Water to Satisfy Uneven Global Needs: “Trading” Water as an Alternative to Engineering It. International Symposium and 2nd Chinese National Conference on Rainwater Utilization. Sept. 8-12, 1998, Xuzhou, China. Proceedings: 405-412, 1998.

Aydin,M., Water Key Ingredient in Turkish Farming. Forum for Applied Research and Public Policy, 10(4):68-70. A Publication of the University of Tennessee, USA, 1995.
Hamdy,A., Sectorial Water Use: Problems and Prespectives. Advanced Short Course on “Farm Water Management: Socio-Economic and Environmental Aspects”. June 4-18, 1995, Adana-Turkey, 69-143, 1995.
Mohtadullah, K., Policies and Strategies for Improving the Performance of Irrigated Agriculture. Advanced Course on Farm Water Management Techniques. May 7-22, 1994, Rabat-Morocco, 79-106, 1994.
Papadopoulos, I. and Stylianou, Y., Use of Non Conventional Water for Irrigation to Face Water Stortage in the Mediterranean Basin. Advanced Short Course on Sustainable Use of Non Conventional Water Resources in the Mediterranean Region. April 18-30, 1998, Aleppo-Syria, 509-539, 1998.
Tekinel, O., Suggestions for Water-Deficit Problem in Middle East Countries (in Turkish). 1st Symposium on Vegetable in Southeastern Anatolian Project Area. 1996, Turkey, 1996.
Vesilind, P.J., The Middle East’s Water, Critical Resource. National Geographic, 183(5): 38-71, 1993.
_990710919.xls
Sheet: Tablo1

Sheet: Tablo2

Sheet: Tablo3

Sheet: Tablo4

Sheet: Tablo5

Sheet: Tablo6

Sheet: Tablo7

Sheet: Tablo8

Sheet: Tablo9

Sheet: Tablo10

Sheet: Tablo11

Sheet: Tablo12

Sheet: Tablo13

Sheet: Tablo14

Sheet: Tablo15

Sheet: Tablo16

yýllar

population

Bahrain

Cyprus

Iraq

Israel

Jordan

Kuwait

Lebanon

Qatar

Oman

Saudi Arabia

Syria

Turkey

U.A.E

Yemen


_990710918.xls
Sheet: Tablo1

Sheet: Tablo2

Sheet: Tablo3

Sheet: Tablo4

Sheet: Tablo5

Sheet: Tablo6

Sheet: Tablo7

Sheet: Tablo8

Sheet: Tablo9

Sheet: Tablo10

Sheet: Tablo11

Sheet: Tablo12

Sheet: Tablo13

Sheet: Tablo14

Sheet: Tablo15

Sheet: Tablo16

yýllar

population

Bahrain

Cyprus

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

U.A.E

Yemen

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0


