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Introduction
Over the last decade, numerous reviews and studies have appeared in books and journals addressing the Middle East water issues. These have generally been diluted with multiple political arguments. A very sensitive and misused commodity by nature, water has often been manipulated by human beings driven by different aspirations and political ambitions. Several divergent views and political arguments have emerged concerning the use of transboundary rivers. It is not, however, the intention of this paper to go into the merits and demerits of these distinct approaches, rather it attempts to indicate some technical solutions which could help determine the supply and demand balance of water required by the riparian countries in the Middle East.  
I would also like to clarify that whatever comments or views expressed here are in my personal capacity and do not necessarily reflect official views of any government organizations.    
The Nile Basin
The Nile River is unique in several respects. It is the longest river system in world and drains 10 percent of the Africa continent. It has very complex hydrological regime and two major tributaries, Blue and White Nile join with each other at Khartoum at the capital of Sudan. 

As mentioned in Prof. Beaumont’s paper, the annual inflow to Aswan Dam in Egypt is 84 billion m3, out of which, 72 billion m3 comes from Blue Nile in Ethiopia; remaining 12 billion m3 originates in six other riparian countries. Although contribution of Egypt and Sudan is zero, these two downstream countries divided 84 billion m3 among themselves. According to the 1959 Agreement, Egypt was allocated 55, 5 billion m3, Sudan received 18,5 billion m3 and evaporation losses were estimated at 10 billion m3.

When we refer to the 1959 Nile Agreement, one striking aspect is that existing legal regime did not reserve any water for seven riparian countries and represent disproportionate quota rations favoring Sudan and Egypt. However, this Agreement established procedures that Egypt and Sudan were to follow in settling the claims of upstream riparians for a share of Nile waters. If other riparians demand shares in the Nile waters, Egypt and Sudan agree to take a unified view and the quantity calculated at the Aswan is to be deducted equally from the shares of the States. This procedure has never been applied up to now. Egypt present position is that it is ready to discuss future water resources development projects with all upstream riparians, but its water allocation of 55, 5 billion m3 is not negotiable and asks Ethiopia to acknowledge the legitimacy of the 1959 Nile Waters Agreement before starting any negotiations. This Agreement itself is source of conflict.

Equitable and optimal utilization of transboundary watercourses concept, which is widely supported by international community, permits use of river waters to the extent of creating no appreciable harm to other riparian countries. It should be noted that “appreciable harm” could be caused not only by upstream states with respect to the downstream countries, but also by downstream states to an upstream country, for example by heavy downstream utilization which would pre-empt increased use by an upstream country except for the price of serious political tensions between the countries concerned.   In this respect, the 1959 Agreement on Nile Waters does not address the legitimate interests of all riparian countries in the basin.

To increase yield of Nile through storage facilities and other technical measures is of vital importance. I will briefly refer one of the interesting challenges. White Nile loses huge amount of its water in marshland called as Sudd before joining with main stem of Nile due to the large scale evaporation and transpiration by aquatic vegetation in marshland. In order to reduce these losses, a by-pass canal around the Sudd swamp was proposed. The estimated increase in yield to be made available through this project is about 18 billion cum. Project is planned to be completed in 3 phases. However, serious ecological consequences of draining the largest wetland in the World would probably prevent realization of this project besides financial and political problems. 
Jordan River 

With regard to Jordan River basin I would like to refer to the Johnston or Unified Water Resources Plan for whole basin in 1955. This Plan was agreed upon by all parties at technical level. But it could not be put into effect due to the various political reasons and up to now, this plan remained the only integrated approach to the development water resources in the Jordan Basin. It seems technically sound and some problems met now arise from the breakdown of envisaged measures in the plan.
If we compare current water use levels of each riparian and what unified plan stipulated in 1955, a striking difference will be seen. According to the Unified Plan, Jordan’s use from Yarmouk was to be 275 million m3 and its use from the Jordan River was fixed at 100 million m3 to be stored in the Lake Tiberia. This gives a total of 375 million m3. However, Jordan could only use 120 million m3 of this total, since Syria extracts 80 million m3 more water than specified by the Plan and has continuously increased its use of Yarmouk flow and Jordan does not receive any of 100 million m3 potentially stored for it in the Lake Tiberia. Moreover, Israel changed by military force its riparian position to control headwaters of the Jordan which can not be accepted by international community.

Last but not least, the only possibility to increase the yield of the Jordan River is the construction of Unity Dam on the Yarmouk. This dam will provide 200 million m3 additional water which is now being wasted. It is in the best interest of all parties to agree on the construction of Unity dam to regulate Yarmouk river flows. Otherwise winter flood waters of Yarmouk will continue to be wasted.
Euphrates-Tigris Basin 
It is a common knowledge that Middle East countries, like many others all over the world, is in need of water supplies for their domestic, industrial and agricultural requirements. However Turkey, Syria and Iraq supplied by the both Euphrates and Tigris which have a water potential of 85 billion m3, are more fortunate than those countries in more arid regions like Jordan, Israel and Palestine. Therefore the major issue in the Euphrates-Tigris Basin is not lack of water resources, but lack of improved water management techniques. 
The role of Euphrates and Tigris rivers in the economy of Turkey
First, I am going to underline the role of the Euphrates and Tigris rivers in the economy of Turkey. Water potential of these two rivers in Turkey’s territory is one third of the total water potential of Turkey. On the other hand, total irrigable land in the Southeastern Anatolia is about one fourth of irrigable land in whole country. Moreover, Turkey is an oil-poor country and 40 percent of energy used in Turkey comes from petroleum import. Before the drop in world oil prices, Turkey paid four billions $ a year for imported petroleum products. Even with subsequent drop in crude prices, over two billions $ are currently spent on imported oil. It is very clear that future substitution of additional hydropower for thermal energy will save an important amount of foreign currency. In consequence, development of hydropower sources of Euphrates-Tigris Basin which accounts for 25 percent of nation’s total hydropower is urgently needed. If we compare Turkey with Iraq in this respect, before the Gulf and Iran-Iraq wars, Iraq was the second largest oil producer in the World after Saudi Arabia. Last but not least, Turkey’s population 57 millions is five times of Syria and 3,5 times of Iraq population.
These facts and figures clearly show that development of the Euphrates and Tigris Rivers are of vital importance to Turkey as well as its neighbors. For centuries, the waters of these two rivers flowed uninterrupted through the scarcely developed Southeastern part of Turkey, irrigating only the immediate vicinity of their courses.

Over the last years, Turkey has implemented a development project which is based on an increased utilization of two-mentioned water courses which in fact form one and the same watercourse system. The development plan is a combination of a number of facilities primarily for irrigation and for hydropower generation. The main objective is the economic development of one of the most underdeveloped regions of the country with approximately 4,8 million people. The region is an out migration area and yet annual population growth over the last two decades has remained at 2.9 percent. 

Water Management in the Basin
Euphrates-Tigris Basin development will not impose any harm on the reasonable demands of downstream users. Decrease in natural flow will be offset by the large dams on Euphrates. The implications of dams in Turkey and irrigation schemes on the Euphrates and the Tigris must, however, be viewed within the context of management of the entire Euphrates-Tigris system.

Extreme variability of Euphrates and Tigris river flow has been central management problem for millennia. Keban, Karakaya, Atatürk dams and other reservoirs would essentially eliminate floods in Syria and Iraq offering several important benefits to both upstream and downstream users. Timing of floods on Tigris and Euphrates has never been ideal for crop production. Winter crops can often be severely damaged by high floods during the period prior to harvesting. Dams constructed in Turkey will eliminate huge flood damages in Syria and Iraq, and also allow timely harvesting of winter crops.

One point should keep in mind that we are dealing with mean values. Long run annual average of Euphrates river flow at the border is 31.6 billion m3. The amount of water at the border varies between 15 billions to 58 billion m3 and maximum value is 4 times of minimum. Syria and Iraq have no over-year water storage capacity. The largest dam in Syria has only 9 billion usable storage capacity which accounts for only 27 percent of annual average flow. In Iraq, active storage capacity is much less than this figure. Dams in Turkey for carry-over water both throughout the year and year to year is an essential element in water management in our region.

In this respect, I will present a case concerning use of transboundary watercourse Colorado River between United States of America and Republic of Mexico. I am going to quote a few lines from a memorandum in reply from the U.S. Department of State to Mexico. 

The Memorandum reads as follow: 

… The Department of State felt that it had more than met the requirements of Mexico based upon that country’s past claims since the quantity suggested of controlled water would be so much valuable than a much greater quantity of uncontrolled water…         
This memorandum clearly underlines the importance of upstream runoff regulation for basin-wide water resources management. 
The agreement on proper water allocation should be based on findings derived from a basin-wide planning process, and any negotiations should emphasize basin-wide planning as a goal. Such a plan depends on collection, interpretation and evaluation of basic data relating to hydrology, climate, soils and other physical and socio-economic factors..

The presence of evident data anomalies in the available records concerning water and irrigable land resources in the Euphrates-Tigris basin have been noted several times in various reports, and the question of data validity is pertinent the formulation of  any firm conclusions. The current levels of extraction for irrigation and plans for development are not known with any precision. For this purpose, Turkey suggests that technical experts proceed to a stock taking of available water, as well as of the declared needs of Riparians established in the lights of irrigable land potential and soil quality.
According to the report of USAID and one of the recent papers of Prof. Kolars, 375 000 hectares could be irrigated in Syria. Euphrates Basin soils in Syria are in large part of gypsiferous, crusty and prone to erosion. Irrigation of 650 000 hectares from Euphrates, given in Prof. Beaumont’s paper, seems rather high and optimistic. 
In Syria and Iraq large areas are suffered from salinity because of over-use of water, outdated irrigation methods, structural deficiencies and institutional problems. To date, waste of water is not perceived as a problem, the life of an irrigation project involve many future years as well as past years. In this context, it does not make much sense how much water was used in the past. Improvements in irrigation technologies over the past years made it possible to increase significantly area under irrigation without increasing water use. It appears a marked increase in yield per unit water application for the principal crops.        
Conclusions

Three major basins namely Nile, Jordan and Euphrates-Tigris in the Middle East have unique characteristics in terms of hydrological properties, geopolitics and hydropolitics. Three basins in the Middle East are completely different from each other in many respects.
In Nile Basin there is an agreement between only two downstream riparian neglecting other upstream riparian countries. The 1959 Nile Waters Agreement did not reserve any water for upstream countries. The treaty between Egypt and Sudan envisage dividing the flow of Nile River among themselves without consulting the upstream riparians or allocating parts of the flow to them. Because of this unfair allocation, it is likely that serious disputes will emerge in the 21st century between Egypt and upstream countries most of which became independent in the second half of the 20th century and are lacking political stability. The colonial era, British and French interventions since the beginning of this century left their mark on the legal regime of the Nile. 
In Jordan Basin where the water allocation is being provided by unjustified military interventions of Israel and water issue is linked to the Palestinian problem. The four Arab-Israeli wars shaped the hydropolitical positions of the riparians. 
In the case of Euphrates-Tigris Basin, at present there is no acute water shortage and even the realization of the projected plans poses no threat to the amount of water available. In addition, there is a high potential for water savings within the agricultural sectors of co-riparian states which can ease the pressure on the resource in the long run. In 1984, Turkey proposed its “Three-stage plan for optimum, equitable, and reasonable utilization of the transboundary watercourses of the Tigris Euphrates Basin”, which comprises inventory studies for water resources (first stage) and land resources (second stage), and the evaluation of both land and water resources (third stage), which includes the discussion of methods and criteria for determining the economic viability of the planned project.
A reasonable and appropriate assessment of the amount of water each country needs from both rivers depends upon the availability of complete and accurate information on the land and water resources of the Euphrates-Tigris basin, to be included in a basin-wide comprehensive master plan.     
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