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... Turkey and Water lssues in the Middle East, by Özden Bilen, isa more 

specifically focused presentation ofTıırkish attitudes and policies regarding that 

nation 's position in the regional milieu. Although the aııthor is careful to state 

that all the opinions in the book are his own and do not represent official policy, 

his position as fonner head of the Turkish State Hydraulic Works (DSI) and as 

an intemationa/ly recognized and respected authority on Middle East water 

issues letıris significance to this book . 

. . . Bilen, in tum, presenis a detailed d iscussion of the modem hydraulic 

history of the Middle East as well as a ''Hydro Political and Technical 

Assessment of the Water.s of the Middle East, 11 with specifıc r·eferences to the 

Orontes River; the fordan River; groundwatet· resources in Israel, fordan and 

Palestine; and possible technical adaptations suggested for the area. Un/ike 

Shapland's discur.sive approach, Bilen mar.shals his data to counter Syn·an and 

Iraqi claims. He also pııts forward counter-arguments showing inconsistencies 

in Syrian attitudes regarding their use of the O ro n tes River on the one hand and 

tbeir complaints regarding Turkish use of the Euphrates on the other. 

The purpose of this reviewers comments is not to side with one group or the 

other, but to indicare that Bilen 's book gives a straightforward and articulate 

presenıation of the Turkish argument. As menlioned earlier, it woııld be usefıtl 

if asimi/ar work were available expressing, in as cogent and careful a manner, 

Arab perspecıives. 

Prof. ]obn KOLARS 

Center for Jıtiddle Eastern and African Studies, 

Univer.sity of Michigan, Ann Arbon 

Int.]. Middle East Stud. 31 (1999) 
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FOREWORD TO TIIE SECOND EDmON 

As mankind steps into a new century, the demand for water, as well 

as problems arising from the mismanagement and wasteful use of water, 

continue to increase. The additicnal problem of population growth 

ereares a scenario where serious water shortages await us all in the near 

future. 

The wise use and management of natural resources -especially water­

is of utmost importance for countries individually as well as mankind as 

a whole, for sustained development in a world of rapid globalization. 

Water is one of our most precious assets, but because of its economic 

value it is easily politicized. The proper development and management 

of water resources must be considered as an integral part of a larger 

domain with a wide variety of sectors and stakeholders, in order to 

establish the proper basis for analyzing the challenges ahead for water 

resource professionals and decision makers. 

This appreciation of the problems and potential surraunding water 

resources development is the spirit behind the Southeastern Anatolia 

Project (known by its Turkish acronym as "GAP"), which is one of the 

most ambitious integrared regional development programs in the world 

based on the development of water resources. 

The well rescarebed and illuminating work of Mr. Bilen makes a 

thorough technical analysis of a multitude of issues related to 

transboundary rivers in several countries and sheds light on the 

contradictions made in some analyses of transboundary river issues in 

Turkey. 

İ.H. Olcay ÜNVER, Ph. D. 
President 

GAP Regional 
Development Adnıinistration 
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PREFACE TO THE FIRST EDITION 

Water, distinct from other natural resources, constitutes the essence of 

life; it embodies a social quality in addition to its econoınic value, and 

thus forms a sening which is prone to political manipulation divorced 

from relevant technical data. When an analysis is made within this overall 

framework, some of the water-related problems in the Middle East, a 

region which already presents a rather complex economic and social 

geography, appear as having been artificially created for political 

porposes. Hence, it is necessary, in order to distinguish real problems 

from artificial ones, to reveal the basic hydropolitics and technical 

differences existing among the waters of the region. 

The water resources of the River ]ordan, where Arab-Israeli hostility is 

expressed intensively, are far from meeting the needs of ]ordan, 

Palesrine and Israel even taking account of their ground water reserves. 

In the Nile basin there are problems created by the 1959 Nile Treaty 

which was shaped, starting from the early 20th century, by the influences 

and inltiatives of the colonial administrations in a manner to safeguard 

the interesrs of Egypt only. In centrast when technical data and potentials 

are considered, it becomes clear that the Euphrates and Tigris together 

have the capacity to meet the needs of Turkey, Syria and Iraq. However, 

without paying due consideration to the basic differences, some 

publications engage in erroneous comments on the utilization of these 

two rivers by establishing artificial similarities and comparisons with the 

specifıc problems canceming the jordan and N ile rivers. In this context, 

unrelated events are used arbitrarily to form a picture of a ruthless 

econoınic and power struggle. But behind this exciting facade, the cool 

and rational world of facts and figures tellan entirely different story. 

lt must be emphasized here that realistic and rationalistic assesments 

rather than sentiments and animosity should dominate international 

relations, so that unpleasant, imaginary consequences will not be 

inferred from decisions taken for purely technical reasons. 
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For instance, the insinuation that Turkey may cut off waters any time 

is based on misinformation, if not bad intention. Turkey needed to 

reduce the flow of the Euphrates only once for a period of four weeks to 

impound the Atatürk Dam, since technically it is iınpossible to do 

otherwise. However, Turkey would hardly want to deprive itself of mu ch 

needed hydropower in order to make life difficult for its neighbours. 

Neither has it ever been greedy with its water as sometiınes claimed. 

Furthermore, Turkey has abided fully by the commitment it made in 

1987 to release a yearly average of 500 cubic meters a second. In practice 

the flow often considerably exceeds this. In 1995, for example, the 

annual average flow was around 830 cubic meters a second. In the first 

half of 1996, Turkey was releasing water to Syria at between 1147 cubic 

meters and 1684 cubic meters a second, far above the natural flow of the 

Euphrates and the amount specified in the 1987 Protocol. However, 

claims are stili made that "the Turks have just usurped the water of the 

Arab". 

A question raised by many is: "Then why all the allegations 

completely severed from technical facts?" 

The author ın his book endeavors to analyze thls question and expose 

speculative interpretations and contradictions in assessments. 

The book was not envisaged asa text apealing only to experts on the 

issue. Rather, it had the aim of reaching wider sections of the 

international community. For this reason, I have tried not to bore the 

reader with too many fıgures. However, in the Middle East, it is a rather 

frequently used method for political purposes to distort facts by playing 

with fıgures related to water resources. Therefore, it was in soıne cases 

essential to support the text with nurnerical explanations. I have tried to 

overcome this difficulty with accompanying rextual interpretations. 

In order to assess the actual dimensions of the water problem in the 

Middle East, it is essential to undenake a histerical review, starting from 

the First World W ar, to examine and explain how the n-ıap of the region 

was drawn by economic and military power centres. Consequently, Part 

I of the book deals with the shaping of our present day Middle East by 

emphasizing developments related to water issues. Part II deals, together 

with technical analyses of the rivers Euphrates, Tigris, Orontes, jordan, 
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Litani and the Nile, with political approaches (hydropolitics) conceming 
these waters. Part III addresses global water issues and dwells on the 
prospective problems that await the world in the twenty-first century. 

In the process of preparing this book, many publications have been 
studied with a stress on the biased and contradictory aspects of some of 
them. Necessary explanations and replies to false accusations follow in 
su it. 

International relations are shaped not by etemal friendships or 
hostilities, but by common interests. Thus, views quoted in the book that 
reflect the anti-Turkey attitudes and policies of some countries should be 
evaluated by the reader in this overall frame of reference. I believe that 
conditions will change in the course of time and an environment for 
consensus will fınally emerge. 

I will be very happy if I could, through my observations and 
comments sh ed so me light u pon these long disputed and still disputable 
issues. 

Özden BİLEN 
November, 1996 
Ankara 
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PREFACE TO THE SECOND EDIDON 

Transboundaıy waters are among the top items of our present world 

in terms of issues related to water resources development and 

environmental relations. Every year there are numerous international 

meetings, recommendations, articles and books dealing with these 

issues. 

The new concept of 'virtual water' is being discussed widely; new 

projeers are being launched to establish a global water partnership, for 

regional planning and management of water resources and for regional 

data banks. It is essential that such developments are closely followed by 

Turkey and other countries in order to develop pertinent policies and 

strategies 

'Turkey and Water Issues in the Midelle East' is the product of a long 

study devoted to the analysis of various dimensions of water issues. The 

book was first published in 1996 by TESA V (Foundation for Economic, 

Social and Political Research) and aroused interest from a wide range of 

readers. The GAP (Southeastern Anatolia Project) Administration 

published the English translation of the book in 1997. 

In this second edition of the book, Parts I and II which are devoted ro 

the technical and hydropolitical assessment of waters in the region and 

developments which led to the shaping of the Middle Eastern map, 

largely appear as they were in the fırst edition. Part II develops a more 

elaborate technical analysis of the 'Convention on the Law of the Non­

Navigational Uses of International Watercourses', adopted by the UN in 

1997. 

Treaties enacted between various States are added to this edition as 

Part III under the heading 'Analysis of selected Treaties Relating to 

Transboundary Waters'. This part of the second edition gives a detailed 

analysis of treaties conceming the use of the Danube Colorado Indus , , 
and ]ordan rivers. Comparison is then ma de between these treaties and . 
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conclitions existing in the Euphrates-Tigris basin to prove how sound, 
fair and responsive the proposed Turkish plan and approach for the 
utilization of the basin waters is. 

Part IV, 'Water and the Environmental Agenda of the 21st Century' 
dwells on the process of change in the management of water resources 
and decisions taken at international meetings that influence this process 
of change. Here, the critica! approach of the author focuses on the 
assertian that some decisions and recommendations reflected in the final 
documents of meetings organized under the initiative or leadership of 
those countries of the North, mostly located on temperate zones, are 
inconsistent with the facts and circumstances of the developing countries 
of the South, predominantly sited in arid and semi-arid zones. Part IV 
also discusses the position of radical environmentalists in the North, 
mostly from those countries that have already developed their water and 
other natural resources, who overlook the critica! importance of projects 
for water resources development in the South. Finally, Part IV gives an 
overview of policies and strategies, together with physical 
infrastructures, to ensure efficient and economical use of water 
resources. These issues make up the water agenda of the 21st century 
and deserve close scrutiny. 

It is with great pleasure that the author, for his part, offers this 
enlarged edition for the judgment of his readers. 

ÖzdenBilen 
December 31, 1999 
Ankara 
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PARTI 
IDSTORICAL BACKGROUND TO THE SHAPING OF 

THE MIDDLE EASTERN MAP 

In the Middle East Events Rarely Are 
What They Seem to Be 

According to a worldwide survey conducted by the United Nations, 
there are 214 rivers of medium or large scale that either form national 
boundaries or transcend such boundaries (Biswas, 1994). Many 
problems have so far emerged between nations, especially in relation to 
transboundary waters. Among such problems, a few were settled 
permanendy or temporarily, but only after negotiations which in some 
cases lasted for almost half a century. Presently, there are several rivers 
which are subject to on-going negotiations between states or whose 
navigational uses have not yet been resolved. One of the mostrecent 
examples of this is the conflict between Hungary and Slovakia over the 
use of the waters of the Ri ver Dan u be which has been for centuries 
subject to very detailed legal and technical regulations. Hungary 
appealed to the International Couıt of justice in 1993 conceming the 
alleged catastrophic environmental impacts of the Nagymaros­
Gabcikova project. Hungary tried to prevent the commissioning of the 
hydroeletric system on the Danube, built according to the an interstate 
Treaty, signed in 1977. 

Further, many countries today are facing various forms of water 
problerns brought about by rapid population growth, urbanisation and 
industrialisation. Water conflicts are now routine matters of life. They 
happen between regions in one country or among countries utilizing 
transboundary water courses, and could concern the quantity or quality 
of water. The Euphrates and the Tigris Rivers are similar to the many 
other transboundary rivers which have been potential sources of conflict. 
Such conflicts have surfaced from time to time and taken different forrns, 
and have been dealt with as they have arisen. 

In spite of the global featu res pointed out above, it is the Middle East 
with its complex political, economic and social geography where water 
problems are continuously being moved to the farefront and about 
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which war seenarlos are being written. To cite an example, the book 

entitled Water Wars' written by john Bullock and Ad el Daıwish is full of 

such speculations. 

Turkey's efforts towards econornic and social development of 

Southeastern Anatolia are being distorted by Syria and some Westem 

sources, and then misrepresented to other countries of the region and to 

world opinion as the desire of Turkey for hegemony over the region. 

Reducing the Euphrates flow for a short period during the initial 

impounding of the Atatürk Dam was a technical necessity, not a political 

matter, but it was presented in the book Water Wars as follows: 

a .••••••.. To show its ability to injluence its neighbours, Turkey 

went out of its way to demonstrate the power conferred by 

ownership of water resources. Tbe Turks did this peacefully and 

quite subtly, and have of course firmly denied that their action 

had any political overtones. Everyone else accepts that when the 

Turks stopped the jlow of the Euphrates river for more than three 

weeks in]anuary 1990, they were making a point". (Bu/lock and 

Darwish, 1993: p.30). 

These statements appear to be politically motivated and aimed at 

deepening conflicts in the region and creating rivalries among the 

countries. Thus, a purely technical process of initially fılling the reservoir 

was used as an exeuse for conflict, although Turkey had taken full 

precautions not to cause any harm to Syria and Iraq. 

One can come across frequent examples which prove that events 

taking place in the Middle East are different in their essence to what they 

appear to be. While Egypt denies water amounting to only one percent 

of the yearly flow of the Nile to the Palestinians of the Gaza Strip who 

face serious shortages of water, Syria places jordan in a diffıcult position 

by consuming the water of the Yarmuk, and Saudi Arabia is exhausting 

the drinking water supply of Arnman by irrigating its wheat fields with 

the ground water sources located just on the ]ordanian border. Despite 

such a state of affairs, an unjust campaign led by some Arabia n countries, 

Syria be ing in the first place, continue to targer Turkey even if the larter 

allocates Syria and Iraq half of the water of the E u phrates w hile 900A> of 

its waters originate in Turkey. 
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Meanwhile, misleading statistics on water resources are presented 
and such distorted statistics are frequently used as a means for political 

ends. Let's take a look at some examples. Turkey's usable water 
resources are on average, about 91 billion cubic meters per annum after 
deducting the annual 16 billion cubic meters given to Syria and Iraq from 
the Euphrates (See, page 58). Yet, there are some publications which 
give this figure as high as 250 billion cubic meters (Shuval, 1994, p. 295). 
While the Lebanese water expeıt Behzad Hakim guantifies the average 

annual water potential of his country as 3.2 billion m', Professor Shuval 
again brings this figure up to 9 billion m3. The idea behind this is to place 

Turkey and Lebanon in the category of so called 'water rich' countries 
(Shuval 1994, p. 295). 

If we want to disclose what is behind these controdictory figures and 
see why there is the staging of a 'water game', particularly in this region, 
even though the problem exists in many other regions of the world, we 
must take a brief look at ho w the ma p of the Middle East was formed 
before going into technical analyses. 

Therefore, in what follows, I will give an account of what bappened 

in the period starting from the first Zionist Congress convened in Basle, 
Switzerland in 1897 up to the present time. Here, a special emphasis will 
be placed on the Arab-Israeli conflict regarding the use of the Jordan 
river, and on how the ınap of the Middle East was formed. Additionally, 
this account will also summarize the activities of the 'Working Group On 
Water Resources' which was established in 1991 within the framework of 
multi-lateral talks on the Middle East Peace Process. 

The Shaping of the Middle Eastem Map 

Political relations between Britain and the Ottoman Empire had 
always been affected by the fact that the land lying between Egypt and 
India was partly under the control of the Ottoman Eınpire and this could 
pose a threat to British interesrs in India. Moreover, the Suez Canal, 
opened in 1869 after the en d of the Ottoman rule in Egypt, had a strategic 
prominence in controlling the sea route to India. Thus, the protection of 
the Canal against Gennany and the Ottoman Empire had a specific 
importance for the British. In fa ct, the Canal becaıne more important with 
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the discovery of the rich oil potential of the region and it thus sustained 

its strategic linportance even after Britain lost i ts control over India. Upon 

the nationalization of the Ca nal in 1955 by the Nasser regime, B rita in and 

France, together with Israel, di d not hesitate to impose ınilitary sanctions 

upon Egypt. 

The Hejaz Railway, constructed with the financial and technical 

support of Germany, also added to the worries of Britain even before the 

start of the First World War. This was considered as an important step 

towards the establishment of German hegemony over the whole region. 

The British Empire then tried to maintain i ts stake by means of war. In 

this war, in addition to military operations, the idea of drawing new 

political boundaries in this paıticular region was also cherished by the 

British. 

The plans of the British Govemment regarding the post-war Middle 

East had foreseen the formatian of blllffer states. In a letter written to the 

Ministry of War by Storrs, an expert on Eastern Affairs, the idea of a 

Moslem Kingdom of Palesrine anda ]ewish State were both considered 

The concept of creating buffer states was elaborated as follows 

(Fromkin, 1989, p. 143): 

((With regard to Palastine, I suppose that while we naturally do not 

want to burden ourselves with fresh responsibilities as would be imposed 

upon us by annexation, we are, I take it, averse to the prospect of a 

Russian advance Southwards into Syria, or of a too great extension of 

the inevitable French Protectorate over the Lebanon, ete. France would 

be a better neighbour than Russia, but we can not count on the 

permanence of any Entente, however Cordiale, when the generatian that 

is full of war memories passes away. A buffer State is most desirable, but 

can we gel one up? 1bere is no visible indigenous elements out of which 

aMos/em Kingdam of Palestine can be constructed. 1be ]eıvish State is 

in theory an attractive idea; but the jews, thougb they constitute a 

majority in ]erusalem itseif are very mucb a minority in Palestine 

generally, and form indeed a bare sixth oj the whole population. n 

Within the overall framework of the strategy of establishing buffer 

states, Sir Mark Sykes, the Advisor of Lord Kitchener the W ar Minister of , 
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the time, presented his report entitled "Middle East After the W ar" to the 
Cabinet in June 1915. Then there w ere talks between Sykes and Georges 
Picot, from France, which ended with a seeret consensus, la ter known as 
the "Sykes-PicotAgreement". According tO this agreement, pre-eminence 
over Syria and Lebanon, among the new states to be formed, would be 
given to France whilejordan and Iraq would be u nder British control. As 

for jerusalem and Palestine, it was decided to accord them an 
international status whose details were yer to be clarified. 

This plan of establishing several states out of Ottoman territory mainly 
aimed to forestall any prospective German and Russian activities 
detrimental to Britain's easy route to India. The actual size of the rich oil 
reserves in Iraq, the Gulf and the Arabian Peninsula had not yet been 
realized. In fa ct, 800/o of the oil used by the British prior to the First World . 
War and during it came from the United States. Iran's oil extraction was 
not considerable at that time. For example, the oil production of the US 
in 1913 was 140 times as much as that of Iran. 

Emergence of the Palestine Problem 

The core of the agreement between Britain and France in giving 
Jerusalem and Palestine an international status was the idea of forming a 
Jewish settlement area in this region. Political Zionism, or the idea of 
establishing a National Jewish State in Palestine, was addressed by 
Theodor Herzl in his book (A jewish State: An Attempt at a Modem 
Solution of the jewish Question' first published in 1896. The first Zionist 
Congress convened in 1897, in Basle, Switzerland. Attempts at opening 
up Cyprus or the Sinai Peninsula for Jewish settlement did not receive the 
consent of the British Administration in Egypt. The counter proposal of 
the British of allocating a place for Jewish settlers in Uganda, one of its 
African colonies, was rejected by the 6m Zionist Congress held in 1904, 
although the very same idea had previously been accepted by Herzl. 

Following these initiatives, the fırst important development can be 
seen in a letter dated 2 November 1917 written by Arthur Balfour, the 
B'ritish Foreign Secretary to Lord Rothschild, a jewish member of the 
British Parliament. In his letter, the Foreign Secretary stated that 
(Mansfield, 1991, p. 159): 
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"His Majesty's Govenıment uiew with favour the establishment in 

Palestine of a National Home for the jewish people, and ll'ill use their 

best endeavours to facilitate the achieve1nent of this object, it being 

c/early understood that nothing shall be done wbich may prejudice the 

civil and religious rights of existtng non-jewish communities in Palestine 

or the rights and political status enjoyed by ]ews in any other country. " 

This official statement known as the 'Balfour Declaration' constituted 

one of the most im portant steps in the foundation of a ]ewish State. 

Especially with irrunigration from the Eastem Europe starting from the 

second half of the 19th century, the ]ewish population in Palestine 

reached about 80,000 in 1914 while estimated Arab population in the 

same year was 650,000. Before the first Zionist Congress, during his visit 

to Palesrine to check the potential and limitations of the land, Theodor 

Herzl met Kaiser Wilhelm, the German Emperor, in ]erusalem. In this 

encounter, Kaiser Wilhelm said, making reference to the extremely hor 

weather of the region: 

(( ... But it needs water, plenty of water ... " 

Thesewords could be considered as the first utterance referring to the 

water problem of Palestine (Wolf, 1994, p. 10). 

Ambiguity over the borders of Palesrine created by the Sykes-Picot 

Agreement and Balfour Declaration caused the emergence of many 

problems afterwards. B rita in argued that since Palesrine was divided into 

two parts by the Jordan River. The land between the river and the 

Mediterranean should be identifıed as the ]ewish settlement area. The 

other part, to the east of the River, which was later to be known as the 

'Hasherrtite Kingdam of ]ordan', was to be ruled. under British pre­

eminence, by Prince Abdullah , the elder son of Hüseyin, the Emir of 

Hejaz. 

When the war was over in 1919 and talks over border requirements 

began, the Zionist delegation headed by Weizınann in the Paris peace 

conference had a different proposal. This plan called for historic, 

strategic and economic considerations in delineating the boundaries for 

Jewish settlement. The land identified in the Bible as exrending from ((the 

Dan stream to the north and dowrı to the Beersheba in the south"was 
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proposed as the homeland of jews. This territory had to be 

supplemented for military security purposes with desert areas to the east 

and south as well as the Beka'a Valley, a gateway between the Lebanon 

Range and Mount Hermon. 

Economic security could be possible only by having adequate water 

resources. Especially those Jewish immigrants expected from Eastern 

Europe would be tied to the land by means of irrigated farming. All such 

plans were moulded so as to exercise hegemony over the sources of the 

jordan River, its important tributaries including the Yarmuk, and the 

River Litani which presendy flows within the boundaries of Lebanon. 

It may be interesting to focus on the ideas put forward in 1919 by 

Aaron Aaronshon, an agricultural engineer who participated in the Paris 

peace talks asa water expert (Wolf, 1994, p. 15): 

(1n Palestine, /ike in any other country of arid and semi-arid 

character, anima/s and plant life and, therefore, the who/e economic life 

directty depends on the available water suppty. It is, therefore. of vital 

importance not only to secure all water resources already feeding the 

country, but also to insure the possession of whatever can conserve and 

increase these water - and eventuaily po.wer - resources. Ibe main water 

resources of Palestine comes from the North, from the two mighty 

mountain masses - the Lebanon range, and the Hermon. .. 

((The boundary of Palestine in the No1th and in the North East is thus 

dictated by the extension of the Herman Range and its water basins. Ibe 

only scientific and economic correct lines of delineation are the water­

sheds. " 

Though the above stated views of Aaronshon were endorsed by the 

Zionist delega tion, they did not find any reflection in the final documents 

of the Paris talks. Indeed, Haim Weizmann expressed his discontent ina 

letter written to Churchill in 1921 and stressed the following (Fromkin 

1989,p. 513): 

"The agreement with France cut Palestine of! from the Litani, 

deprived her of possession of the Upper fordan and the Yarmuk and took 

froln her the fertile plaitıs east of Lake Tiberias whicb had heretafare 
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been regarded as one of the most promising outletsfor jewish settlement 

ona large scale." 

In spite of this initial distaste for the agreement, since 1949, its offıcial 
date of foundation, the State of Israel has launched many initiatives, 
induding military operations, and been successfu 1 to a great extent in 

getting control of the water sources mentioned above. 

Regarding the use of the ]ordan River, various plans had been 

developed starting from 1913 when Palesrine was under Ottoman 
control. For example, a plan prepared in 1913 by George Franghia, a 
Christian Arab in charge of public works in Palestine, included the 
diversion of the Yarmuk River to Lake Tiberias, irrigation of the jordan 
Valley by water channelled from this lake, and the construction of two 
hydroelectric power plants. However, with the defeat of the Onoman 
Empire in the First World War this plan became void (Naff and Matson, 
1984, p. 30). Following the war, activities for meeting the water needs of 
the local people shortly turned in to a political debate conceming jewish 
immigration. 

This debate concentrated on the capacity of the land and the water 
resources of Palestine in terms of possible new settlers it could receive. 
After the official recognition of Palestine by the British as a land for 
jewish settlement, it was proposed to the British Govemment to develop 
various facilities to u tilize the jordan River. Among these proposals, the 
request of prerogative by Pinhas Rütenberg, a Russian engineer to 
produce energy in the jordan Vali ey was endorsed. The idea behind this 
was to prove, by developing water resources, that more immigrants 
could settle in Palestine. In 1922, in an address to the House of 
Commons, Churchill praised this initiative and stated the following 
(Fromkin, 1989, p. 523): 

"I am told that the Arabs would have done it for themselves. Who is 

going to believe that? Left to themselves, the Arabs of Palestirıe would not 

in a thousand years have takerı eflective steps toward the irrigation and 

electrification of Palestine. Tbey would have been quite content to dwell 

- a handful of philosophic people- in the wasted sun-scarebed plains, 
letting the waters oj the ]ardan continue to jlow unbridled and 
unharrassed into the Dead Sea. n 
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During the post-war division of Ottoman territories, close cooperation 
was observed between Arab and jewish leaders. For example, the 
younger son of Hüseyin, the Emir of Hejaz and the head of the 
delegation to the Paris Peace Conference said (Wolf, 1994, P. 16): 

"1be two main branches of the Semitic family, Arabs and ]ews, 
understand one another, and I hope that as result of interchange of 
ideas at the peace conference, which will be guided by ideals of self 
detennination and nationality, each rıation will make definite progress 
towards the realisation of its aspirations ( cited from Es co Foundation, 
1947, p. 139): 

On 3 January 1919, Faisal and Weizman issued the following joint 
declaration which stressed their national ambitions and mutual 
friendship (Wolf, 1994, p. 17): 

~~u necessary measures shall be taken to encourage and stimulate 
immigration of ]ews into Palestine on a large scale, as quickly as possible 
to setıle ]ewish immigrants upon the !and through closer s ettiement and 
intensive cultivatiorı of the soil. In taking such measures the Arab 
peasant and tenant farmers sh all be protected in their rights, and sh all 
be assisted in forwarding their economic development (Original 
reproducedin Wetzmanrı letters). n 

In their cooperation with the European powers both during the war 
and its aftermath, the Ara b leaders and jews displayed a 'green light' for 
Jewish imrnigration to Palestine. 

The Zionists maintained that the territory of Palestine could carry ten 
times as many people as then existed, and that it was possible to settle 
masses of people in this region without the displacement of the existing 
600,000 Arabs. 

Nahum Sokolow said the following as he was opening the 12th 
Zionist Congress in 1921: 

'Jews were not going to the Holy Land in a spirit of mastery. By 
indusıry and peace and modesty they would open up new sources of 
production which would be blessing to themselves and to the whole east. " 
(Fromkin, 1989, p . 516). 
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ın the 1920s primitive methods of agriculture were being practised on 
fertile soils in Palestine. According to the Zionist Plan declared by 
Weizınann, fertile lands belonging to the Arabs would not be enclosed 
but unused arid land would be ınade productive by the appHcation of 

scientific techniques. 

However, the real course of events turned out to be quite different. 
Jews created a lucrative market by pushing up the price of land. Then, 
especially richer Arabs put their fertile land up for sa le. It has been stated 
by various sources that between 1920 and 1928, at least a quarter of the 
elected leaders of the Arab communities sold land to ]ews at exorbitant 
prices though they talked against such practices (Fromkin, 1989, p. 523). 

Between 1923 and 1929, following the establishment of a British 
mandare in Palestine, the region was relatively peaceful. These was also 
a fall in ]ewish immigration in this period. However, paraHel to the 
intensification of the anti-Seınitic movement in Germany during the 
1930s, there was again a noticeable increase in Jewish immigrants to 
Palesrine were 4,000 in 1930, 30,000 in 1933, and 62,000 in 1935. 

In 1935, the Arab authorities appealed to the British Mandare for the 
prevention of immigration and land sales. Following this, there were 
several uprisings from 1936 to 1938 against the British Adrninistration. 
The reason behind this unrest was the worry that ever-increasing 
immigration would bring about Zionist demination in the region. A 
commission headed by Lord Peel, was sent to the region to examine the 
situation. It came up with a proposal for the abolition of the Mandare 
with the exclusion of ]erusalem and Haifa, division of Palesrine into two 
states for Arabs and jews, and the restriction of iiillTÜgration to 12,000 
people a year for a period of five years. 

jewish leaders did not view this proposal syrnpathetically since it 
limited irnmigration and resrricted the boundaries of the Israeli State. 
Following this, the British Government proposed, ina 'white paper', the 
establishment of a two-nation stateı formed of Arabs and ]ews, and 
freezing the number of immigrants ata total of 75,000 for a period of five 
years. Though this proposal dropped off the agenda witlı the outbreak of 
the Second World W ar, the genocidal practices of the Nazi regime during 
the war fundamentally changed the conditions prevailing in the 
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aftern1ath of the war. US President Tnıman requested Britain that 100,000 
Jews should be permitred to settle in Palesrine immediately and all 
limitations to İ1nmigration should be abolished. A eon11nission formed by 
US and British officials decided in April1946 on the eontinuation of the 
mandate, admission of 100,000 imrnigrants and the disarmament of the 
Israeli Seeret Army which was then believed to number 65,000. 
However, this initiative too was unsuecessful and the issue was taken by 
the British to the United Nations in 1947. The UN decided in November 
1947 on the division of Palestine into two states, one Ara b and the other 
Jewish, and an international status for Jerusalem. (Figure 1 shows the UN 
plan) 

In 1947, there were about 1,269,000 Arabs and 678,000 ]ews living in 
Palestine (Mansfıeld , 1991, p. 235). The decision of the UN was not 
accepted by the Ara bs but reeeived well by the ]ews. Despite the fact that 
55% of the land given to jews eonsisted of the Negev Desen, this 
decision opened the doors for the establishment of an Israeli state. These 
developments led to skirmishes between the Arab and Jewish 
communities. Following the departttre of the British High Commissioner 
and the official end of the Manda te in 14 May 1948, the foundation of the 
State of Israel was officially declared. The first war between the State of 
Israel on one si de and Jordan, Syria , Iraq and Egypt on the other broke 
out in May 1948 and ended in ]anuary 1949. 

At the end of this war, all the Negev except the Gaza strip, Lake 
Tiberias and the westem seetion of Jenısalem were oecupied by the 
Israelis, About 750,000 Palestinians living in these areas had to move out 
to the west bank of the Jordan River and areas along the Gaza Strip, 
laying the basis of the prolonged 'Palestinian problem. ' Figure 2 shows 
the boundaries formedasa result of the first Arab-Israeli war. 
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Foundation of Iraq 

Under the Sykes-Picot Agreement of 1916 berween the British and 

French, Iraq was identified asa British sp here of influence and the British 

Government assigned a comınission, headed by Lord Curzon, to decide 

on the models of administration of the newly occupied territories. In 

relation to the formation of the boundaries and political structure of Iraq, 

senior level officials of the British High Com.mjssion in Egypt, Churchill 

and his team got together on 12 March 1921 for a ten-day ıneeting. This 

meeting was specially ün portant as far as the status of Nonhem Iraq was 

concerned. This meeting ended with two iınportant decisions in relation 

to Iraq (Fromkin, 1989, p. 503): 

'tpeisal was offered the throne of Mesopotamia, but every elfort would 

be made to make it appear that the offer came from the irıdigenous 

population rather than from Britain. l l 

(IAlthough British experts disagreed iutensely among themselves as to 

wbether the Kurdish areas in the northwest should be absorbed into the 

new state of Iraq, or instead should become an independent Kurdistan, 

it was agreed that for the time being they should continue to form a 

separate entity within the jurisdiction of the British High Commissioner 

in Mesopotanıia . " 

The idea of forming an independent state of Kurdistan in northern 

Iraq, which had been considered 75 years ago but not found in 

conformity with the British interesrs of the time, was later revived after 

the Gulf W ar. In this context, the unstable sinıation created in Northern 

Iraq and the water issue are both occasionally brought onto the agenda. 

In ·water and Instability in A1iddle East ' by Natasha Sesehomer it is 

stated that: 

"Water issues occupy a relatively mirıor position in the regional 

security agenda compared to the questiou of Kurdish autonomy and the 

activities of the nationalist movements /ike the PKK. Turkey's principal 

corıcenı is the security oj its southenz and eastenz borders and it has 

guararıteed minimum Euphrates jlows into Syria. 
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Tbe Kurdish position on the ı·egion 's water resou1·ces has not yet 
extended beyond general claims to sovereignty. Tbe PKK has made 
actual tb re ats against Turkey 's bydraulic installations, especially the 
Atatürk dam. At the same time it has not proposed an alternative 
economic programme for the region, mttch less a water management 
strategy. " 

In addition to water resources, Iraq also has oil as another very 
importa.nt natural resource. Though it is frequently said that water has 
now gained more importance than oil, the larter is still a focus of 
attention as a strategic resource for internationally competing economic 
powers. Thus, it is necessary to take a look at the histerical process 
through which this important resource has been shared by various 
powers. 

Shortly before the First World W ar, the Ottoman Government granted 
prerogative to the Turkish Petroleuro Company, half of whose shares 
were owned jointly by the Anglo-Persian Oil Company, Royal Dutch 
Shell and the German Deutsche Bank. These foreign companies 
committed themselves not to search for and extract oil in Onoman 
territory without the participation of Turkish companies. Stili, some areas 
delineated on the map with red lines were excluded from the scope of this 
commitment, and it was found out later that these areas were especially 
rich in terms oftheiroil reserves. Following the First World War, and with 
the occupation of Mosul by the British, German shares were transferred 
to England. 

Since the Sykes-Picot Agreement defined Northem Iraqasa French 
sphere of influence, the British guaranteed that the French too would 
have prerogative in the extraction and processing of oil in Mosul. In 
retum for this guarantee, the French acceded to the occupation of Mosul 
by the British. As for the United States of America, though it did not stand 
against the fonnation of spheres of influence in the Midelle East by the 
British and French, it reacted to interventions in commercial activities, 
especially in the field of oil. Standard Oil of New York (Socony), an 
American firm, sent one of its engineers to Iraq in 1919 to search for oil. 
One of these engineers stated in his letter that (Fromkin, 1989, p. 534): 
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"the pie is so very big that whatever has to be done should be done to 
gain us the rights whicb properly belong to Arnerican Cıtizens." 

Following the interception of this letter by the British while holding 

!stanbul u nder occu pa tion, London instructed Am old Wilson, the High 
Commissioner for Iraq to ban the activities of these engineers. The US 

Department of States protested to England about this action upon the 

request of Socony. SimHar dashes of interest went on for a while, and 

then a multinational Iraq Petroleuın Company was established, 

consisting of the Anglo-Persian Oil Company (to be renamed later as 

BP), Royal Dutch Shell, on American group formed by Standard Oil of 
New jersey and Socony-Vacuum (Mobil) and Compaigne Française des 

Petroles, whereby each had a share of 23.75%. The remaining S% of 

shares were given to Gülbenkian, a businessman of Armenian origin. 

The British mandare ruled Iraq from 1922 to 1932. An agreement 

concluded in 1930 laid down that both countries would cooperate in 
foreign policy for a period of 25 years. Britain would have the use of 
certain air-bases in Iraq and in retum would provide military aid. 
Following this agreement in 1932, the British ınandare formally ended. 

Iraq became independent and joined the League of Nations u nder British 

sponsorship. 

However, public opinion in Iraq was that full independence could 
never be realized since the oil was under the control of multinational 
monopolies. Nuri-al Said who had elimbed to power with the support of 

the army enjoyed vast executive powers from 1932 to 1958 until his 
assasination, together with the King, asa result of a bloody coup. 

Following a period of instability after the overthrow of the royal 
regime in 1958 by General Kasim, the Ba'ath Party assumed power in 

1968. A. Hasan Al-Bekir, the strong man of the regime, nationalized the 
Iraq Oil Company in 1972 after reaching an accord with the partners of 
the company. 

Consequently, Iraq's oil revenues displayed a very sharp increase, 

from US $ 584 million in 1972 to US $ 7.5 billion in 1974. However, first 
the Iran-Iraq and then the Iraq-Kuwait wars channelled this vast revenue 
to armaments and led to the present instability prevailing in the region. 
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Foundation of Syria 

France had quite intimate trade relatlons with Christian communities 
living on the slopes of the Lebanon Range. This country's ambition to 
play an active role in the affairs of both Syria and Lebanon was 
guaranteed with the Sykes-Picot Agreement. The model of government 
envisaged for Syria was to enthrone Feisal, the son of the Emir of Hejaz, 
under the French Mandate. However, upon the declaration of 
independence in 1920 for a 'Greater Syria' covering Lebanon , jordan and 
Palestine by the General Congress of Syria, France took over the Arab 
government in Damascus. France then divided Syria into three 
autonomous regions and also established autonomous local 
governments. Following these events, Feisal had to leave Syria, destined 
to rule in Iraq. 

In 1930, the High Commlssioner of the French Manda te declared Syria 
a Republic completely u nder the control of France in foreign affairs and 
security matters. A parliament was formed. Though the agreement 
ensuring the full independence of Syria was endorsed in 1936 by the 
Syrian Parliament, it was not carried out in practice because of the 
disapproval of the French parliament. The most important reason why 
the French behaved hesitantly in this matter during the Second World 
War was tpe attractiveness of the oil reserves located in northeastern 
Syria and its strategic location on air routes connecting this region to the 
Far East. 

Hatay (Alexandretta) province, located along the Eastern 
Mediterranean Sea coast, ceded to Syria by the French, was subsequently 
retumed to Turkey after a referendum in June 1939. The Orontes river 
enters the Mediterranean Sea passing through the Hatay province in 
Turkey and, thus Turkey is a downstream riparian. Turkey has proposed 
including the Orontes in its discussions with Syria on the use of other 
transboundary watercourses. Yet, the Syrians, because of their 
longstanding grievance over the 1939 referendum, refuse to recognize 
Turkey's legitimate and intemationally recognized right of sovereignty in 
Hatay province. This means they also refuse to negotiate an agreement 
concerning the use of the River Orontes' waters. 
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Following the course of events briefly deseribed above, Syria and 
Lebanon gained the status of independent states in 1946, just after the 

end of the Second World W ar. 

Developmentsin the Arab-Israeli Conflict Since 1949 

Israel started to build up its military and economic strength straight 
after its independence. Laws were passed to encourage immigration. In 
the initial stage, 700,000 irrıntigrants came to Israel, mainly from Central 

and Eastem Europe, and then from such countries as Yemen, Iraq and 
Nothern Africa. Although Arab countries enforced an economic eınbargo 
against Israel, the larter was successful in overcoming its difficulties due 
to the aid coming from the US in grants, and the war reparations paid by 

Gerınany. 

Following the formation of an independent State of Israel, we see 
three closely interlinked issues appearing on the agenda of the Middle 
East: securing a permanent peace between Israel and Arabs; Palestinian 
refugees; and the utiJization and management of the waters ofthejordan 
River. After coıning to power in 1949 asa result of a US-supported coup 
in Syria, colonel Hosni Zaim promised to bring about a solution to the 
Arab-Israeli conflict. He sent a lerter to Israeli Prime Minister David Ben­
Gurion offering a peace agreement. This proposal envisaged some 
modifications along the cease-fire line the settleınent of 300,000 refugees 
in Syria, in returnfor half of Lake Tiberias. (Wolf, 1994). However, Israel 
clid not accept this proposal and Hosni Zaim lost his position within less 
than a yearina counter rnilitary coup. 

As to the utilization of the jordan River, Arab countries and Israel 
started to declare their respective projeers from 1951. Arab countries 
launched joint development work on the Banias and Hasbani tributaries 
of the ]o rdan River, and on the Yarmuk River while, Israel declared that 
its National Canal Project would draw water froın Lake Tiberias and use 
it for the irrigation of coastal plains and Negev desert 

In 1953, an agreeınent was reached between jordan and the UN 
Ageney for Ai d to Refugees for the construction of the Maqarin (Unity) 

Daınon the Yarmuk anda canal to irrigate the eastern bank ofthejordan 
River. The idea was to settle 100,000 Arab refugees on the land to be 
gained for agrkulture. 
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Following the Israeli launch of its national canal in 1953, a dispute 
en1erged as to the selection of the point where the Canal would draw its 
water. This dispute found its way up to the UN, and there were even 
anned dashes on the cease-fire line. Syria objected the Israeli initiative to 
draw water from a point called Gesher B'not Ya'akov which was located 
to the north of Lake Tiberias in the demilitarized zone according to the 
cease fire agreement. However, Syria's. objection was not accepted by 
the UN. Stili, after the Soviet veto of this UN resolution in 1954, Israel had 
to switch from its original choice to the northwestern shore of the lake. 

In the face of such conflicts, US President Eisenhower sent a special 
representative to the region in 1953. johnston, the US PresidentJs 
representative, came up w ith a proposal called the 'johnston plan' which 
merged various suggestions relating to the utilization of the jordan River 
in to a single scheme. In this scheme, state boundaries were assumed, for 
the moment, as non-existent and the basin was considered as a whole. 
The scheme then went on to identify the most suitable and rational 
solutions for water utulization and also quantified the allocations of 
water for each state. 

The Johnston Plan was successful in ınediating, to a certain extent, 
between the respective claims of the parties involved. For example, 
Israel abandoned its argument that the Litani River in Lebanon had to be 
considered together with the jordan River while the Ara bs gave up their 
objection to the Israeli initiative of transferring water from Lake Tiberias 
to the coastal plains and the Negev desert After being endorsed by the 
technical committees of the states involved, the plan was endorsed by 
the Goverrunent of Israel in July 1955. . 

The Arabs, following a different track politically demanded that the 
problem of refugees should be addressed separately from issues related 
to water. The johnston Plan'sidea of transferring water from the N ile to 
the Westem Sinai and settling 2 million refugees in this area was not 
accepted by the Nasser regime in Egypt. The Council of the Ara b League 
finally rejected the plan in October 1955. 

If one compares these events taking place 40 years ago with currerıt 
discussiorıs and conjlicts ove-r the Euphrates and Tigris. very interesting 
points will catch one 's attention. These can be summarized as follows: 
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• Egypt, which occasionally claims leadershi p over the Ara b states, 

does not accept the proposal of giving water to the Palestinian Arabs 
from the N ile. Yet, Israel and same wertern circles propose water transfer 
from the Atatürk Dam Lake to the]ordan River for the settlement of Arab-

Israeli conflict. 

• Syria, while asking for the separate hand.ling of the problem of 
refugees and occupied territories from water-related discussions, also 

tries to solve problems related to water by playing the trump card of 

terrorism. 

As events followed the course deseribed above, 1956 witnessed an 
event which drew attention to another point. With the nationalization of 
the Suez Cana! by the Nasser regime in Egypt, a great bJow was struck 
against the interesrs of the· British and French. As a reaction to this 
nationalization, Israel occupied the Sinai peninsula and Gaza in line with 
a seeret agreement established between Israel, France and Britain. 
However, with the intervention of the Soviet Union and the US, Israel 
withdrew from the Sinai and Gaza after the UN declaration of a cease 

fire. 

The project of bringing the water of Lake Tiberias to the 
Mediterranean coastal plains and Negev was largely completed in 1964. 
Worries shared by the Arab countries conceming the progress of this 
project led Nasser to call foranArab Summit in January 1964. The basic 
agenda of the summit meeting consisted of discussions over developing 
a comman strategy over water issues. Various altematives canceming 
possible measures were discussed and finally it was decided to divert the 
tributaries ofHasbani and Banias in to the River Yarmuk, in Syria, instead 
of letting them flow into and replenish Lake Tiberias, which is the main 
water reservoir of Israel (Naff and Matson 1964). The idea was clear: to 
prevent Israel from making use of these waters. The sumınit alsa agreed 
that Syria and jordan should be given financial and technical assistance 
towards the construction of adam on the Yarmuk. 

In order to stop construction started in line with the summit decisions, 
Israel organized several military operationsin 1966 and 1967, and border 
violations increased further. Following these tensions, war broke out on 
S June 1967 between the Ara bs (Jordan, Syria and Egypt) and Israel. This 
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'six-day war' ended on )u ne lOth with the Israeli occupation of the Sinai 

Peninsula, Eastem jerusalem, the West Bank of the jordan River and the 
Golan Heights (See figure 3). 

At the end of this six-days war, Israel gained the following important 
strategic advantages: 

• The Syrian project of diverting the waters of Banias and Hasbani 

into the Yarmuk River was blocked. 

• W ith the occu pa tion of the western bank of the J o rdan River 

(named as judeau and Samaria by the jews), Israel became a riparian 

state on the main course of the jordan ruver. 

• Israel established control over the ground water resources of the 

West Bank. 

After the war, about 200,000 Palestinians moved to the eastem bank 

of the jordan river and thus further aggravated the refugee problem. The 

UN Security Council asked Israel to withdraw from the occupied areas in 

resolution 242. Israel paid no heed to the UN decision and on the 

contraıy, continued to settle its new immigrants coming from Europe in 

these newly occupied areas. Connection of ground waters to the national 

water network of Israel brought lirnitations in the water available to the 

Palestinians. 

The failure of the armies of the Arab states in the six-day war led to 

the increased influence of the Palestine Liberation Organization (PLO) as 

an independent force. The PLO started to harrass Israel more intensively 

after this war. 

The last war between the Arabs and Israel broke out on 6 November 

1973 when Egypt and Syria attacked Israel. Egypt was initially successful 

in its Sinai campaign. However, Israel managed to pull itself together 

with US support and made advances in both the Sinai and Syria, coming 

as close as 40 kilometers to Damascus. Then, with Soviet intervention 

and US efforts to stop the Soviet Union coming any further into the 

conflict, the UN Security Council called on 22 November 1973 for a cease 

fire with the condition that the 1967 decision of the Council should be 
implemented and peace talks start immediately. 
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In me aftermath of the 1973 Arab-Israeli war, the PLO gained quasi­

official status in various international organizations. Indeed, the UN 

General Assembly for the first time agreed to include the Palesrine 

question asa separate item on its agenda in Septeınber 1974. 

In 1978, the Presidents of Egypt and Israel came together at Camp 

David and this summit was followed by the \Vashington Agreement in 

1979. In line with this agreement, Israel withdrew from the Sinai 

Peninsula and tensions were sornewhat reduced along other borders. 

The next series of events were regionwide in nature. The GuJf\Var in 

1990 made possible peace talks between the Arabs and Israelis. At the 

opening of the Madrid Peace Conference on 30 September 1991, 

President Bush proposed "multilateral talks covering a vanety of issues 

such as arms control on a regional sc ale, water, econom i c development 

and Palestinian refugees. " The Madrid Conference agreed on the 
regional character of the above-mentioned outstanding issues and called 

for the establishment of working grou ps to address these issues, one of 

which would deal with water resources in the region. 

The Working Group on Water Resources has n1et five times with 

representatives from more than twenty countries participating. 
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Figure 3: Territories Occupied by Is ra el After the 1967 W ar. 
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The Middle East Peace Process and 
The Working Group on Water 

Upon the initiatives of the US, ]apan, Canada and various other 
countries in Europe, technical meetings were arranged before and after 
the Madrid Conference in order to identify the approaches of the Mideile 
East countries to the problem of water. The rivers Euphrates and Tigris 
were frequently brought to the agenda at these metings. As a 'water rich' 
country, Turkey' s key role in the solution of water-related problems and 
the need for holistic approach in addressing the water issues of the 
region were the main themes put forward. In this framework, several 
projects were proposed, one of w hi ch called for the di version of 1.1 BCM 
of water a year from the Atatürk Dam to be equally distributed between 
Syria, Jordan, Israel and the West Bank (Wachtel, 1994). 

Even if the idea of such a cana! has disappeared, it was also proposed 
that Turkey could increase the SOO cubic meters per second of water 
given to Syria according to the 1987 protocol by an amount equivalent to 
the water used by Syria from the waters of the Yarmuk. Then, the waters 
of the Yarmuk would be shared only by ]ordan and Israel. Meanwhile, 
war seenarlos kept appearing in various articles and books like 'Water 
Wars '. 

Following the preliminary organizational talks held in Moscow, the 
Working Group on Water Issues had its first meeting in Vienna in May 
1992. This fırst meeting was followed by 5 more: Washington (September 
1992), Geneva (April 1993), Beijing (October 1993), Oman (April 1994) 
and Athens (December 1994). Turkey took part in these meetings as an 
observer. 

In general, the agenda of these meetings included the following 
subjects: 

• Short and long-term technical measures to make up the water 
su pply deficit in the Mideile East, 

• Establishment of a new institutional structure to collect/share data 
and information relating to the water resources in the region, 

• Mechanisms for the settlement of disputes, 
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• Investigation of the possibilities of cooperation in the management 
of water resources. 

The activities of the Working Group on Water Issues concentrated, in 

line with the multilateral talks of the peace process, more on the above 
stated technical subjects. However, political intentions and approaches 
occasionally also made themselves apparent in this process. 

Fevzi el-Jbrasi, head of Egypt's delegation stressed at the first session 

of the meeting heldin Vienna that the Nile should be considered out of 
the scope of the Working Group. Representing Egypt, as anArab country 
in the Middle East, Ibrais pointed out (Proceedings of the Vienna 
Meeting): 

(tNonetheless, I would like underscore that Egypt's participation since 
the beginning of the peace process is based on the fact that the Nile river 
is outside the scope and competence of this working group and 
multilateral peace negotiations. It is worth mentioning that such a 
position is also seconded by the general understanding of all parties 
which emanated si nce the start of the peace process. " 

While Egypt as an Arab and Middle Eastem country wanted the Nile 
out of the scope of the Working Group, the Foreign Minister of Greece, 
a country which arguably has no geograph!cal relationship with the 
region, ma de the following proposal at the meeting hel d in Athens on 7-
9 December 1994, two years later, (Proceedings of the Athens Meeting): 

"Pressing problems need urgent solutions. I propose that a 
Commission of experts consisting oj representatives not only of the core 
parties but also of any interested party, be formed. Tbe Commission 's 
mission would be: 

a) the identification of areas and countries which have an 

abundance of water for export, 

b) the study and planning of ways of transport of available wate-r, 

c) the study of the economic and ftnancial parameters for water 

transport, 
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1bis study should make proposals for the prompt aud profitable ways 

to transport water resources. 

Greece is willing to undertake the initiative of OY8arıizing and 

bosting this Group, 1;Vhose work should begin as soon as possible. 11 

Hence, Greece is willing to play a role in the power garne to shape 

the water policies of the Middle East. 

In the peace process, Syria had several bilateral talks with Israel, but 

boycotted all multilateral talks on any other issue including water. Syria 

declared that it would abstain from taking part in these meetings unless 

a solution was found to the problem of Arab territories under 

occupation. 

Israel, on the other hand, sought a guarantee that it could continue 

utilizing the water resources of the area even after its withdrawal from 

the occupied territories. Consequently, Israel insisted an assurance that 

the River Banias would not be diverted to Syria were the Golan Hights to 

be given back to the Syrians. 

Following the Madrid Conference, an im portant step was taken on 13 

September 1993 when the Palestinians and Israeli signed an agreement 

in Washington D. C. as a result of bilateral pea ce talks. Yet, the re are 

important problems awaiting solution. The "declaration ofprinciples"on 

an Autonomous Administration sets forth that Palestinians should form 
. 

an Administration for Land and Water Management whose authorities 

and responsibilities are to be la id down by a joint committee. It was also 

decided that this committee should perform a su pervising function over 

the utilization of ground water resources in the west bank of the Jordan 

River and in Gaza. However, Israel claimed, asa part of its supervising 

duty, the right to veto any initiative that could harm the water use of 

Israeli settlements. 

Turkey took part in these multilateral talks not as a country from the 

region but as an observer. At these meetings Turkey stated that it would 

be problematic to consider the rivers E u ph ra tes and Tigris as a resource 

make up for the water shortages of the countries of the region other than 

their natural riparians, and that it would complicate the picture further if 

the water resources of the region were taken asa hydrological whole. 
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PART D 
HYDROPOUTICAL AND 

TECHNICAL ASSESSMENT 
OF 1HE WATERS OF TIIE MIDDLE EAST 

Waters in the Middle East and Hydropolitical Differences 

The six rivers in the Middle East u nder examination here, namely the 
Euphrates, Tigris, ]ordan, Nile, Litani and Orontes, have unique 
charecteristics in tenns of hydrological properties, geepolitics and 
hydropolitics. There are some fundamental diferences in the problems 
associated with these rivers which are very country-specifıc. • 

Among these rivers, the Eu phrates and the Tigris together have an 
average annual water potential of about 87.7 billion cubic meters (BCM) 
which is approximately equal to that of the Nile. The jordan River has an 
average annual flow of 1.4 BCM which equals only 1.5% of the total 
annual discharge of the Euphrates-Tigris or Nile. The basin of this small 
river is shared by four states, Israel, ]ordan, Syria and Lebanon, who all 
gained their independence in the 1940s. Now there isa fifth one coming 
with the establishment of an Autonomous Palestinian Administration in 
the West Bank and Gaza. In the ]ordan Basin, bitter territorial and 
ideologkal disputes have continued for more than half an century; water 
conflicts have surfaced and developed many times in history and taken 
different forrns. 

The Nile Basin extends over an area of 2.9 million sq.km and 
transcends 9 ri parian states. The 1959 Nil e agreement between Egypt and 
Sudan did not reserve any water for upstreaın riparians and brought a 
number of reactions from the other riparian states. Ethiopia stressed its 
legitimate right to the waters of rivers originating from its plateau. 

In centrast to the Nile and ]ordan Rivers, the Euphrates and Tigris 
have vast potential to meet the needs of the three riparian countries of 
Turkey, Syria and Iraq, assuming the transfer of excess water in the Tigris 
to the E u phrates. 

Yet, the issue is always dragged into the complex international 
political arena without much attention to the technical aspects of the 
matter. For instance, conditions relating to the Euphrates and the Tigris 
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tend to be equated with those of the j o rdan River, whose utilization by 
rsrael, jordan, Palesrine and Syria has always been pro blematic. Then, an 
easy analogy runs that just like there have been wars over the jordan 
River, the same is possible in the case of these rwo. 

The Orontes eriginates in the Bekaa Valley of Lebanon. Irs waters are 
mostly consumed as it flows through Syria, and the river fınally reaches 
the Mediterranean in Turkey. With an average annual water flow of 2.5 
BCM, the Orantes corresponds to SO/o of the water potential of the 
Euphrates. While using the waters of the Orontes, Syria does not 
consider the needs of Turkey and consequently the re is a serious water­
shortage in the Amik Plain of Turkey. 

The Litani River eriginates in Lebanon and also reaches the sea in this 
country. Its annua1 water flow is 700 million cubic meters (MCM). Israel 
has occasionally co me up with the proposal of diverting this ri ver into 
thejordan River to supplement the latter. Hence, the Litani, which carries 
water equivalent to 0.2% of the Euphrates and 500A> ofthejordan river has 
frequently become a factor in the Arab-IsraeH conflict. 

The water problem in The Middle East has ben conceptualized as 
constituting a unified whole. However, such an approach would only 
complicate technical matters further. For example there is the idea that 
Turkey could give Syria S m' ınore water per second, which is 1% of the 
500 m3 per second presently allocated. Then Syria would not need to use 
the Yarmuk, a tributary of the Jordan River, and it would then be possibJe 
to allocate thejordan river for the use of jordan and Tsrael only. Yet such 
a plan is not possible at all in tenns of both technical considerations and 
international law. 

Any additicnal water correspond.ing to ı% of the currently su pplied 
SOO m3 per second would disappear in a short distance both through 
leakage and evapo ration, leaving aside the error margin in measuring the 
volume of water at the border observation station. Such a proposal, 
which has no chance of realization, will only make problems more 
difficult to solve. 

To conclude, it is not possible to consider the region as a whole in 
terms of its hydrological and hydropolitical features. Tbus it is necessary 
to take each of the rivers) Euphrates-Tign's, Orontes, jordan, Litani and 
the Ni/e, separately and produce solutions as such. 
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33 



The Euphrates-Tigris Basin 

Hydrological Features of the Basin 

The Euphrates River has its sources in eastern Turkey amongst 

mountains rising to ınore than 3,000 m. It flows for 2,330 kilometers from 

the confluence of the tributaries Murat and Karasu , to i ts confluence with 

the Tigris in Iraq. The Euphrates is fed mostJy by snowfall in Eastem 

Anatolia, and receives two iınportant tributaries, Tohma and Göksu to 

the south of the Keban Dam. At the Birecik gauging station on the 

Euphrates near the Syrian border, long term average annual flow is 31.6 

billion cubic meters (BCM). After receiving the K.habur and Sacir streams 

in Syria, the Euphrates has an average annual flow of 35 BCM at the Iraqi 

border. Syria's contribution to the river is only 3.4 BCm. There is no 

contribution at all in Iraq. 

The Tigris iliver rises in eastem Turkey near Lake Hazar in Elazıg 

Province and flows 1,840 kilometers until it joins the Euphrates. The 

Tigris is fed by several tributaries in Turkey. Such as Batman, Ilısu, Botan 

and Garzan. According to the figures of the Cizre Observation Station at 

the border, the Tigris has an average annual flow of 16.2 BCM. The river 

forms the boundary between Turkey and Syria for 30 kilometers and 

then enters Iraq. On its joumey through Iraq numerous tributaries enter 

the left bank of the Tigris from the Zagros Mountains to the east. Among 

these tributaries are the Greater Zab, the Lesser Zab, the Adheim, and the 

Diyala. The contribution of these tributaries is areund 31.4 BCM. The 

Greater Zab has its sources in Turkey and joins the Tigris in Iraq. Hence 

the total contribution of Turkey to the Tigris reaches 21.3 BCM. With 21.3 

BCM coming froın Turkey, the Tigris reaches a water potential of 52.7 

BCM near Quarna in Southern Iraq, the Tigris and Euphrates join and 

continue as the Shatt al-Arab for the remaining 179 km to the Gulf. 

The average annual flows of the two rivers before they join and the 

respective contributions of the ri parian states are summarised in Table ı 
(See also figure 4). 
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TABLE ı : Average Annual Flows And Contributions of the Riparian States 

River 

Euphrates 

Tigris 

Total 

A-verage Annual 
(BCM)Flow 

35 

52.71 

(49.2): 

87.7 

Contribution of Countrles 
to the Flow (BCM) ,. - ' 

Syr(a · Iraq 

31.6 (9()0/o)J o 

21.3 (40%)' o 

3.4 (4%) 

(1) Beaumonr, P., Transboundaıy Water Problems ın the Middle East, Bilkent University, 2-3 
September 1991 , p.12. 

(2) Kolars, j., Water Resources in the Midelle East, C:ınadianjoumal of Development Srudies, Special 
lssue, 1992, p. 108. 

(3) State Hydraulic Works (DSl). 

When this table is examined, it can be seen that Turkey contributes to 
the Euphrates by 900A>, Syria by 10% and Iraq by O. As to the Tigris, 
contributions are, respectively, 40%, O, and 600A>. Even if the Euphrates 
and the Tigris are taken together, Syria's total contribution is only 4%. 

Syria objected in principle to the quota allocations of the ] o rdan River 
proposed in the ]ohnston Main Plan in 1954. Since 77 percent of the 
water of the fordan water systenı ariginates in Ara b countries (Naff and 
Matson 1984, p . 40). Syria 's objection to the quota allocation of the River 
fordan contrasts dramatically ıvitb what it claims from the Euphrates. 

What has been stated so far clearly reveals the mistake in the 
expressian "Arab waters, frequently used both by the Arab Union and 
the Arab Press. When there were temparary reductions in the flow rate 
for one n1onth during the filling of the Atatürk Dam Reservoir, a Turkish 
Envoy was sent to the various Arab countries to explain the technical 
reasons for this operation. In an official visit to Libya for this purpose, 
statements made by Kaddafi in a meeting attended also by the author of 
this book included interesting points revealing the general approach of 
the some Arab countries. Kaddafi gathers rivers which he deseribes as 
"Ara b waters" into three grou ps: 
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• Waters that originate from the Arab countries, but are later 
sornewhat usurped (i. e. the Jordan River). 

• Arab waters that originate from countries displaying hostile acts 
towards the Arabs. Kaddafi gave, as an example, the approach of 
Ethiopia where the Blue Nile ariginates and on this occasion also made 
reference to dams which he claimd to have been constructed in Ethiopia 

with Israeli support, 

• Arab waters that orginate from countries having friendly relations 

with Arabs, 

Constructive discussions araund technical issues can only be held if a 
basic question with respect to the water problem has been truthfully 
addressed. This question is: ı'Whose water are we talking about?". A reply 
to this question which is consistent with international legitimacy makes 
it possible to discuss technical matters meaningfully and fruitfully. 

If we consider water entering rivers as simi/ar to processed products, 
tben precipitation, i. e. snow and rain, forms the raw materiat of this 
product. The waters of the Euphrates and the Tigris are formed mostly of 
melting snow. Turkey, in the basin of these two rlvers, is engaged, in 
winter montbs, in an intense struggle against snow cover in order to 
ensure transportation between rural settlements and rural settlements 
and urban centres. The annual cost of maintaning communication and 
energy transmission lines and measures for jlood prevention amounts to 
several billion dollars. 

As will be later touched upon in elaborations relating to international 
law, the Assodation of International Law cites the respective 
contributions of ri parian countries to the waters as one of the im portant 
factors in deterınining equitable and reasonable share in use of water 
resources. If the issue is addressed from this point of view it will 
immediately be clear how weak and unrelated to a technical rationale 
the Arab approach is. 

The seasonal and ann u al flows of the Euphrates and the Tigris Rivers 
have extremely high variance. Two distinct dry cycles were recorded in 
the Euphrates River over the 1937-93 period. The first was in 1958-62, 
1961 being the year with the most severe shortfall when the annual flow 
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was as low as 14.9 BMC which equates to just 47 percent of the long-term 
average. The second dry cycle started in 1970 and ended in 1975. The 
lowest flow was in 1973 with a annual flow of 18.8 BMC representing 59 
percent of the average. S ince the Keban Dam was then not operating, the 
effect of these two dry periods were felt in Syria and Iraq. However, after 

the Keban Dam was put into operation in 1974, water shortages were 
largely ınitigated in the three ri parian countries. For example 1989 was 
also a very dry year. Were it not for the positive effect of the 
Keban Dam, there would have been only 20.8 BCM of natural 
flow into Syrla instead of 25.5 BCM of regulated water. On the 
other hand, recorded peaks of annual flow were 56.4 BCM and 57.7 BCM 

in 1969 and 1988, respectively. These represent 178 per cent and 183 
percent of the long-term average. The flow ra te of the E u phrates also has 
significant seasonal variations. In an average year, the highest flow is 

generally observed in April or May and the lowest in September. The fa ct 

that the monthly flow of the Euphrates flucnıates between 530 per cent 
and 16 percent of the monthly long-term average is suffıcient evidence 
of the seasonal flucruations. 

Similar rugh seasonal and annual fluctuations are also observed in the 

Tigris River. According to the discharge records at Cizre gauging station 
on the Tigris river near Turkey's border with Syria, the annual average 
flow was 16.2 BCM over 1946-94 period. The Tigris annual flow 
variations are siınilar to those of the Euphrates. The 1970-75 period 
experienced a drastic decline in the flow rate, the lowest being in 1973 
at 9.6 BCM, corresponding to 59 per cent of the average. On the other 
hand, 1969 was a peak year with 34.3 BCM measured at Cizre station 
(212 per cent of the ann u al average). 

Variation in yearly annual flow and in mean menthy flow of the 
Euphrates and the Tigris are illustrated in Figure 5 and Figure 6. 

Because of the extremely high seasonal and ann u al flow flucruations 
in the Euphrates and Tigris Rivers, storage facilities are a key concern in 
the problem of water resources management for the ri parian countries in 

the Euphrates-Tigris Basin. The implications of dams in Turkey will be 

discussed in detail in the following paragra phs. 
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Figure 5: Variarion in Yearly Flows of the Euphrmes and Tigris ar Birecik and Cizre respecth·ely. 
Source: Genemi Direcror:ue of State Hydrnulic Works (DSl). 
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Impacts of Dams Buill in Turkey 

The large annual and seasonal variations observed in the run-off of 
the large basins make it necessary for water resources rnanagement to 
store water in the upper cachments in order to allow regulated flows 
throughout the year and over the years. The impacts of dams on the 
Euphrates and Tigris rivers must be viewed within the context of the 
management of the whole Euphrates-Tigris basin. The extreme 
variability of the Euphrates and Tigris Rivers flow has been a central 
water management problem for millenia. 

The Euphrates, along its entire course in the downstream countries, 
does not provide ideal sites for the creation of large darns and associated 
reservoirs. The largest dam in Syria (Tabqa) has only 9 BCM active 
storage capacity, which accounts for only 28 percent of the narural flow 
of the Euphrates. The main storage facilities on the Euphrares River in 
Turkey are the Keban, Karakaya, Atatürk, Birecik and Karkamış dams, of 
which the largest three, the Keban, Karakaya and Atatürk dams, are 
currently operating. Birecik and Karkamış dams are under construction 
(Figure 7 page 44). Since the active storage capacity of these reservoirs is 
47.6 BCM- 1.5 times the annual mean flow of 31.6 BCM- the natural flow 
of this river is being regulated to a great extent by utiluzing the head of 
503 m from Lake Keban to the border over a distance of 468 km. 
Evapcration ratesat the reservoirs in Turkey are much Jess compared to 
those at Tabqa, Quadisiyah and Habbaniya du e to the elimaric conditions 
and the better volume-to-surface ratios of the reservoirs in the Euphrates 
gorge. 

On the other hand, the absence of large reservoirs in Syria and Iraq 
indicates that little practica1 use has been made of resevoirs in these 
countries for storing water from high-flow years to low-flow years, and 
flood waters will continue to flow to the sea. 

. 
The timing of the floods on the Eu phrates and Tigris has never been 

ideal for crop production. As Garbrecht notes (qouted in Goldsmith and 
Hildyard, 1984, p. 304): 

('First, the jloods of the Tigris and Euphrates were very erratic a1ıd 
occurred at the (wrong time: the period April-]une betng too Iate for the 
summer crops and too early for the winter crops. Secondly, the ıwo rivers 
carried a much greater amount of sediment than the Nile River. And, 
fina/ly, the very smail ineline of the alluvial plain (1:26,000) and the 
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.fine texture of the soil easily gave way to waterlogging and salinization 
(Zack of natural drainage) . " 

The low-lying plains in Syria and Iraq form a natural expansion zone 

for high waters. The combined area of lakes and swamps at the head of 

the Gulf varies from 8,288 sq. km at the end of dıy season to 28,490 sq. 

km during the spring flood, covering the area having irrigation facilities. 

During the 1946 flood, the total inundated area reached 90,650 sq. km 

(Naff and Matson, 1984, p. 85), causing severe property damage and loss 

of life. 

The downstream riparian countries have no over-year water storage 

capacities. Therefore, Syria and Iraq are unable to store water for later 

use, as became clear in the dry-year of 1989. For the downstream riparian 

countries, the potential reductionsin natural flow needed to provide for 

Turkey's full development of the Euphrates-Tigris basin could be greatly 

rnitigated by water savings from evapcration savings and management of 

the waters in the basin. A reduction in system-wide evapcration losses 
would mean that more water would be available for all riparian 

countries. 

The quantity parameters of a river can be transformed by storage 
reservoirs; in other words, the characterics of a stream can be 

dramatically altered with the help of storage facilities. Such a change can 

be depicted in a flow-duration curve. For this purpose, a statatistical 
analysis of the stream flow for the Euphrates at the Turkish-Syrian was 

carried out with and without the Keban Dam. The annual run-off 

duration curves for the years 1937-90 for both cases are given in Figure 
8. According to these curves, the mean annual flow rate of 968 cubic 

maters per second, corresponding to 33 percent of the time span, 

increased to 46 percent after construction of the Keban Dam. 

Kolars (1993, pp.l3-14) asserts the positive effects of upstream 

regulation and points out that: 

Variation in the jlow of both rivers ranges from a condition of severe 
drought to destructivejlooding. lt is on this basis that the Turks make 
one of tbeir strongest justijications for implemetıting the GAP 
witb its giant dams and reservoirs capable of smootbing out 
such varlance and providing a dependable year-round jlow 
downstream. However, this argument has not been enough for the 
Syrians and Iraqis. (emphasis added) 
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One of the most intensively impounded ri ver systems in the world is 
the Colorado River which drains the South-\Vestern United States and 
enters Mexico. A brief examination of discussions which took place 
between the USA and Mexico provide an interesting insight into run-off 
regulation within the co n text of the management of the entire basin. 

At the time of the negotiations on the Colorado river compact 
between the USA and Mexico, in view of certain allegations raised by 
Mexico the USA's Department of State released the following statement 
on 30 june 1941 (Whiteman nd., 947-8). 

'The water it is proposed to deliver to Mexico from the Colorado river 
in perpetuity is obviously worth many times a larger amount of 
uncontrolled normal and natural jlow and bence would seem to be of 
no less value than the 3, 600, 000 acre feet oj normal and natural flow 
of water requested by Mexico in 1930. lt is to be noted that there has 
been great variation in the annual jlow oj the river and that Bou/der 
Dam prevented serious shortages, even greater than those which would 
otberwise have occurred in 1931ı 1939 and 1940. Moreove~ the 
constrnction of the Boulder Dam and the maintenance of expensive 
storage facilities and the water to be deliuered to Mexico have not 
involved any cost to that country under the plan bereil-ı presented; no 
cbarge would be made to Mexico for storage cost at Boulder Dam. " 

In the Departınent of State's memoranduın of ll February 1942, it was 
stated that: 

.... the Department oj 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 mu ch more valuable 
than a much greater quantity of uncorıtrolled water. It was llOted with 
satisfaction that Mexico recognised this to a certain e.xleut by its counter­
proposal that approximately 2, 000,000 acre-feet of water would be 
acceptable." (Whiteman, 948-949). 

These two memeranda cl early u nderline the im portance of u pstream 
regulation for basin-wide water resources management. It is interesting 
to note that, in the case of Colorado, the annual volume of Colorado 
River water guaranteed to Mexico under the treaty of 1944, is 1,500,000 
acre-feet (1,849,568,000 cubic meters), which accounted for little more 
than 40 percent of the 3,600,000 acre-feet of normal and natural flow 
requested by Mexico in 1930. 
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In conclusion, Turkeis dams would provide Syria and Iraq with 
much needed water security. Thus, if there were no daıns in Turkey, 
flood water would reach the Gulf w ithout being stored and causing great 
harm, and there would have been serious water shortages in dry periods 
as used to be the case in the past. 

The management of dams in Turkey has always been in conformity 
with principles that ensure the benefits explained above. During the 
drought of 1989, inflows to Keban Reservoir in the wettest months of 
April, May and June were only 420h, 22% and 28% of the long-tenn 
averages, respectively. While the dam receives on average 9 BCM of 
water in these months, the total inflows fell to only 4 BCM. Hence, were 
it not for the Keban Dam, only 20.8 BCM of water would have passed 
onto Syria. Yet, thanks to the management provided by the Keban Dam, 
the actual amount of water reaching Syria was 25.5 BCM. These figures 
are for annual totals. W e can also take a look at the monthly distribution. 
In 1989 again, the volume of water received by Syria in July and August 
when the need for irrigation is the greatest would have been 160 cubic 
meters per second ( 414 MCM in a ınonth) u nder natural conditions. 
However, the Keban-Karakaya system managed to deliver an extra 180 
cubic meters per second (467 MCM ina month) which raised the total 
volume of water crossing the boundary in these two months to 340 cubic 
meters per second. This, of course, helped downstream countries to 
avoid the effects of an otheıwise inevitable drought. 

In spite of all these technical facts, every event in the Middle East 
tends to be judged on the basis of political arguınents. For example, 
Beschomer (1992), in her book makes the following point: ... ((the fact 
that jlow regulation may be hydrologically beneficial was politically 
irrelevant" ... Contrary to this view, David A. Lilienthal, one of the former 
presidents of the Tennessee Valley Authority in the US puts foıward his 
opinion regarding the dispute between India and Pakistan over the Indus 

River as follows (Biswas, 1992): 

'7be problem of development and use of the Indus basin water 
reserves should be solved on a functional and not a political plarıe, 

without relation to past rıegotiations and pası claims and independently 
of political issues. " 
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Figure 7: Dams on the Euphrates 
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Land Resources and Agricultural Water Use 

Regarding the problem of transboundary rivers among riparian 
countries, the concept of integrared planning is merely presented in the 
context of resource allocation. However, agreement on proper water 
allocation shoud be based on findings derived from a basin-wide 
planning process, and any negotiations should emphazise basin-wide 
planning as a goal. Such a plan depends on the 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 la nd resources in the Euphrates-Tigris 
basin have been noted several times in various reports, and the question 
of data validity is pertinent to the formulation of any fırın conclusions. 

Available sources give different values as to the volume of water 
feeding the Tigris in the territory of Iraq, Consequently, the total annual 
flow of this river is expressedin figures varying from 52.7 to 49.2 billion 
cubic meters. Yet the real big difference and debate occur over the 
amount oj /and that t's irrgable in Iraq and Syria. The current levels of 
extraction for irrigation andplansfor development are not known with 
any precision in these countries. 

As is the case in other countries, irrigation is the largest water 
consuming sector in both Turkey, Syria and Iraq. The amount of 
irrigation water presently used or to be usedin the future depends upon 
the amount of agricultural lan d that is irrigable. At this point the question 
that must be answered is: Wbat is the amount of actually irrigable /and 
in Turkey, Syn·a and Iraq? 

In order to reach to reach an agreement over allocating equitable and 
reasonable amounts of water, the parties must first reach a cansensus on 
the amount of irrigable land. Here, there is a considerable inconsistency 
between the figures declared by Syria and Iraq in official ıneetings and 
data given by foreign experts. 

For example, Professor Kolars stresses the following poinrs (Kolars, 
1994, p. SO): 

~~understanding of the use of the Euphrates River and its tributares in 
Syn·a for irrigation is obscured by lack of data and conjlicting reports ... 
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m uc h of the 640,000 ha originally scheduled for irrigation has had to 
be abandoned because of gypsiferous soils. 

Early schemes to devetop as many as 650, 000 hectares along the 
Euphrates by building the ath-Tbawrah Dam were reduced by 1983 to 
345,000 ha and subsequently to 40,000 ha. Inaccurate soil surveys 
conducted by German firms failed to wanı the Syrians about the effect 
of gypsiferous soils both on canals and on field applications of water. 
'Ibe Rasafah project originally estimated by the Russians to encompass 
150, 000 ha was actually abandoned and no more than 208,000 ha 
(12, 000 ha government projects, 19~ 000 ha private lands) were under 
irrigation in the Euphrates valley in 1985-1986. 

Moreover, large tracts of fertile valley tand have been lost beneath the 
waters of Lake Assad and topoor drainage and salinization. Revisions 
in Syrian agricultura/ plans now place greater emphasis on dry farming 
and ancillary projects on the Khabur. ~~ 

Naff and Matson 0984 p. 97) noted that: ... unexpectedly high 
reelamation c os ts of between US $4, 000 arıd US $1 O, 000 per hectare had 
already led Syrian agricultural officials to admit privately that Tabqa 's 
ultimate goal of 650, 000 ha would probably never be reached.. ' 

According to the USAID report quoted by Kolars (1991, p.8), less than 
half of the original 640,000 ha is reasonably good land for irrigation 
purposes. 

According to Beaumont (1992, p.180), the actual irrigation coverage 
which is planned by Syria remains controversial, and fıgures have ranged 
from as low as 400,000 to values in excess of 1 million hectares. 
Beaumont also adds: " .. recent estimates suggest that the final total will 
be between 400, 000 and 800, 000 hectares. Iraq, too, has ambitious 
plarıs for irrigation exparısion in the Tigris-Euphrates basin. Figures in 
excess of two million hectares are quoted, but details are not available 
and it is not cenain just how much of this proposed irrigation is to be 
located witbin the Euphrates catcbme1ıt ... " 

Based on the above quoted fıgures , Table 2 reveals data discrepandes 
on the existing and proposed irrigation project areas fed by the 
Euphrates River in Syria and Iraq. 
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TABLE 2 : Conflicting Data On The Totalirrigation Project Areas Fed By The 

Euphrates (bectares) 

Country Source 

Offıdal (1) 

Kol:ırs 

,USAID Report 

,Anderson 
• 

e 
·: Beaumonl 

Source : Bilen, ö., 1994, 83 

Syria 

773,000 

375.000 
397,000 

200,000- 500,000 

400,000- 800,000 

(1) Figures given ro ıhe joinı Tedınical Comminee in 1982 and 1983. 

Iraq 

1,294.000 
1,550.000 

Referring ro the table, foreign experts argue that conflicting figures 

concerning availability of irrigable lan d in each ri parian country and lack 
of consensus on irrigable land potential are important issues. Such 

inconsistent figures can mislead analysts. For example, if irrigable landin 

Syria is raken as 400,000 ha and it is assumed that surface irrigation 

methods will consume 12,000 m 3 of water per hectare annually, the total 

water consumption becomes 4.8 BCM. The irrigation water requirement 

of the 773,000 ha which Syria claims to be irrigable, is mu ch higher than 
4.8 BCM at 9.3 BCM. 

In conclusion, it can be seen that the consistency and reliability of 

data on the land to be irrigated is a ınajor concem for all parties and 

much work needs to be done to clarify the existing situation. 

Considereng so il quality, soils are classified in six categories ranging 

from excellent (class 1) through poor (class 4) to uncultivable (class 6). 

Among these categories, class 4 presents particularly severe limitations 

for crop production. H igh-textured soils, together with salinity and 

alkalinity, will cause serious difficulties in the process of reclamation, 

making it uneconomical. It is therefore not worthwhile to drain and 

reclaiın such soils. Even after drainage and reclamation, the productivity 

of these soils will be very low compared to lighter-textured and better 
stnıctured soils. Low productive soils, o n which low yields are likely to 
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be obtained despite enormous water use, must be reınoved from 
irrigation in all riparian countries. If only a sına ll percentage of the land 
which is least suited for irrigation is left unequipped with irrigation 
facilities, the resulring water savings will be considerable. 

Agricultural withdrawals from the Ephrates and Tigris, which 
correspond to 80 percent of total consumption, are differently calculated 
by the parties because of the soil data inconsistency ınentioned above. 
National guidelines being practiced by each country for data collection, 
evaluation and processing are based on different criteria and are not 
readily applicable to transboundary water courses. Data collection and 
surveys of water and lan d resources need to be jointly performed by the 
riparian countries so .as to acquire a basis for water allocation questions. 

From the preceding discussion, a work plan could be designed which 
proceeds in three stages: 

(i) Inventory studies of water resources would be ma de covering data 
compilation, exchange of flow and meteorological data from agreed 
upon gauging stations (See Table 3), correlation of flow data, and 
extension of sh ort term records to generate longer period of records with 
an acceptable level of data reliability. 

T ABLE 3 : Key Gauging Stations 

K:ey Stations 

On the Euphrates Bdkfsköy 

On the Tigris Cizre 

Kadhya · 
Abu-Kama~ 

(ii) Inventory studies of land resources would include: unifying 
classification of land resources and determining irrigation water 
requirement for projeers in operation, under construction and planned 
by applying the rules of Rapid Survey Techniques to the jointly 
selected project areas in the riparian countries. 
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(ili) The two major stages veıy briefly deseribed above, canceming 

water and land resources inventoıy studies, would be integrared in a 

master plan, which combines the riparian countries resource 

management plans and water transfer projects from the Tigris to 

Euphrates. Based on this plan, a simulation study could be carried out to 

develop water budget and allocation models among the riparian 

countries. 

The complexity of the relationship between the principle of the 

equitable utulization of tranboundary waters and the principle of not 

causing harm to the beneficiaries could be addressed by means of well­

mediated technical approaches. Producing a definition of the reasonable 

and appropriate amount of water that each country needs from the Tigris 

and the Euphrates, depends upon the availability of complete and 

accurate information on the !and and water resources of both rivers. 

Transfer of Water From the Tigris to the Euphrates 

The total quantity of water flow in the Euphrates iliver regulated by 

large upstream reservoirs is Iikely to be adequate for domestic water 

supply, industrial growth and agricultural development in the 

foreseeable future; but there might stili be a problem in marching supply 

to demand at certain places and times (e.g. during severe drought 

periods) and the supporting potential of the Euphrates and the Tigris 

should be considered. It is misleading to focus on the iliver Euphrates or 

the River Tigris in isolation from each other. These two rivers form one 

single basin having an annual potintial of 87.2 BCM and should be taken 

as parts of the same system. There is no natural barrier berween these 

two rivers and they c ome veıy cl o se to each other in Iraq i territory. It is 

even very difficult to demareare the watershed boundaries in Iraq near 

the confluence point. For this reason, the relevant literantre gives the 

water-shed of the both rivers jointly as 884,000 km2• The list of river 
basins published by the UN also cites this figure. 

Unlike the Euphrates, The Tigris River has several major tributaries in 

Iraq which join the Tigris at the left bank from the Zagros ınountains to 

the east. An1ong these tributaries are the Greater Zab, the Lesser Zab, the 

Adhaim and the Diyala. The average main stream flow at Mosul is 21.3 

BCM and the tributaries supply 31.4 BCM. The total water resources of 
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the Tigris basin, therefore, amount to 52.7 BCM, 1.5 tiınes as much as the 
annual mean flow of 31.6 BCM in the Euphrates river. 

A comparison can be made also with respect to the land resources of 

these rivers. In Turkey, there is 1,654,000 ha of land that can be irrigated 

by the Euphrates. The exaggerated fıgures declared by Syria and Iraq are 

n3,000 and 1,952,00 ha, respectively. If these official figures are 

accepted, the tatalland that is foreseen to be irrigated by the Euphrates 

tums out as 4,379,000 ha. The land that is to be irrigated by the Tigris is 
602,000 ha in Turkey, 200,000 ha in Syria, and 3,819,000 ha in Iraq, giving 

a total of 4,621,000 ha. While the water potential of the Tigris is 1.5 times 

as much as that of the Euphrates, the areas that are to be irrigated 

respectively by these two rivers are very similar in extent to each other, 

demonstrating that there is surplus water in the Tigris. 

In fact, according to the balance sheet of water resources versus water 

uses from the Tigris River prepared by Kolars 0992, p . 108), the amount 

of surplus water in the Tigris River is 11.9 BCM/year. In his balance sheet, 

Kolars accepts the natural flow as 49.2 BCM/year which is less than the 

figure of 52.7 BCM/year given by Beaumont. Based on Beaumont's 

figure, surplus water amounts to 15.4 BCM/year, of which SO percent 

could be transferred. 

The point presented above forms the most important technicat feature 

of the Euphrates-Tigris system. By utilizing this technical feature, it is 

possible to connect these two rivers at various points and to transfer the 

surplus water of the Tigris to the Euphrates. Thus, while discussing the 

use of these rivers, it is necessary to take into account the aggregate 

water potential of 87.7 BCM and make evaluations in this holistic 
manner. 

Are these points made only by the Turkish experts? To answer this 
question, it will be useful to look at the following quotations from several 

sources on Middle East water issues. 

"Fortunately for Iraq, however, tb ere is Jittle suitable land in these two 

countries which could be irrigated by using the waters of the Tigris. Asa 

result il seems urılikety that serious international problems will be 

generated concenıing the use of its watersJ and Iraq will be able to make 

the fullest use of the m for its own needs. Tb is explains why Iraq is ab/e 
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to diı·ert a significant proportion of the jlow of the Tign·s through the 
Tharthar basin to aug1nent the water resources of the Euphrates , 

(Beaumont, 1978, . 42). 

"Iraq could well make greater use of the discharge of the Tigris. bı 
fact, the Tharthar canal project which at the moment diverts Tigris 
Water into the 1barthar depression, thereb_y controlliug jloods, is 
planned to be extended to be Euphrates, facilıtating therefore the 
transfer of jlow from one river to the other." (Anderson, 1986, p. 19). 

The Iraqis are also planning to transfer water frorn the Tigris to the 
Eupbrates. The 1barthar cana! project presenıly diverts water into the 
Tb artar depression, controlling the jlood jlow of the Tigris. The next st age 
oj the planisa canaljronı the Tharthar into the Euphrates, and outlet 
canals back into the Tigrls and the Euphrates to channel water as 
needed into agricultural projects. (Naff, 1984, p. 92). 

Kolars (1993, p.49) ınakes a different recommendation canceming the 
route of a transfer canal, viz.: 

... a cana! migbt be bui// from the Mosu/ reservoir (or a smaller 
retaining or diuersion facility farther upstream) in order to bring the 
supplemerıtary supply of water to the Euphrates River. Such a canal 
could run almost straight south following the 500 m cantour to the 
Euphrates below the lladitba dam. This, in combination with water 
stored in reseruoirs on the eastern tributaries of the Tign's, mig bt alleviale 
Iraq s predicted water problem s. The expenditure on such uentures 
should be considered as an internatioual, regional item to be shared by 
all the riparians. Such an idea raises the possibilities of potential basin­
ıvide regio1lal cooperation. 

Anorher recoırunendation made by Beamount (1991) is as follows: 

01l the Tigris the picture is c/earer as much less development has 
occured. or indeed liıtle is planned outside Iraq. bı Turkey some water 
use takes place in the Diyarbakır basin, but as yet no major water 
structure will be bu ilt in the uear future. Leaving Turkey, the ri ver jlows 
into Iraq, tbough for a sho1t distance the boundary between Syria and 
Turkey is marked by the Tigris River itseif. bı this area the head waters 
of the Khabour, tbe major Tributary of the Euphrates, are close by, and 
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it would not be too diffucu!t fronı an engineering point of view to divert 

same of the waters of the Tigris into the Khabour at this poirıt. 

Among the above-cited project proposals, the one which links the 
Tigris to the Euphrates through Tharthar lake has already been realized 
and in operation since 1988 (Dhanoun, 1988, See figure 9). 

From time to tüne, it is argued that salinity in the Thartar depression 
precludes the transfer of water except in extreme cases (Kolars, 1993, p. 
13). However, a by-pass canal built north of the Thartar depression could 
transfer the fresh Tigris water directly into the Euphrates, by making use 
of the existing canal between the Thartar depression and the Euphrates, 
avoiding the rather saline soil formation in the Lake Thartar bed. (Figure 
9) 

While discussing the possibility of linkage berween the Tigris and 
Eu phrates Rivers, it is in te resting to note that the original idea dates back 
to pre-christian times. It was then thought to link the two rivers by the 
Shatt el Hai canal (McDonald and Kay 1988, p. 1-2) 

This issue can be better put as follows: 

Su ppose two transboundary rivers enter in to a lower riparian S ta te. 
One of these rivers receives a large portion of its water from tributaries 
which run exclusively within national boundaries while the other river is 

highly susceptible to the demands of upper riparian countries like 
Turkey and Syria. How ethical would it be for the lower riparian state to 
insist on maintaming all its existing and potential water rights on the 
latter river (which is very much needed and susceptible to depletions by 
other states) w hile reserving the surplus water of the fonner river only for 
itself? 

In the fa ce of all this technical data, why do Syria and Iraq insist that 

these 1 wo rluers should be takerı separately and water allocations made 

respectively? 

The irrigation water requirement from the River Tigris is rather 

limited in Turkey and Syria. Tbat is why Iraq is ab/e to make thefullest 

use of the Tigris and tries to get as much as possible from the waters of 

the Euphrates. Syria, since it will have surplus water flow through its 

hydropower plants, supports the positi01-ı of Iraq and considers that the 
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interests of Iraq over the Euphrates are compaitible with its own interests 

over the same river. 

The same concept of water transfer aınong rivers was also adopted in 

the solution of the dispute between India and Pakistan over the Indus 

River in 1960. 

The Indus River eriginates from the plateau of Tibet and is one of the 

largest rivers of the world with an average annual water capacity of 208 

BCM. This is 2.2 times greater than the combined water capacity of the 

Euphrates and the Tigris. Formed by five tributaries Ohelum, Chenab, 

Ravi, Beas an Sutlej) each of which has the features of a big river, the 

Indus provides irrigation water for the Punjab (meaning 5 waters) Plain 

and lands in the Indus valley. 

Following the independence of India and Pakistan in 1947, new 

national boundaries created serious probleıns by partitioning irrigation 

canals and waters in the Punjab Plain and making India an upstream 

riparian state. At the outset, Pakistan insisted that existing irrigation 
schemes should have the same water sources as they had before. 

After examination of the dispute, upon the appeal of India and 
Pakistan, experts from the World Bank concluded as follows (FAO, 1970, 
p. 13): 

~~n essential part of the Pakistani concept is that e:xisling uses of 
water must be continued/rom existing sources. Moreover, lexisting uses ı 

in the Pakistan plan, ine/u de not only the amount of water that have 
actually been put to use in the past, but also allocations of water which 
have been sanctioned prior to partition even though the necessary 
supplies have not been availablefor use ... Tbe corresponduıg co1ıcept of 
the Indian plan, on the other hand, is that altbough existing uses (bere 
defined to include only the actual histon·c u.Jithdrawals) must be 
continuedJ they need not necessarily be continued from existing 
sources ... 7be Bank proposal embodies the principle that the historic 
withdrawals oj water must be continued, but not necessarily from 
existing sources ... A requirement that existing uses tnust be supplied 
from existing sources would unduly limit the flexibility of operation 
needed for the efficient use oj waters. In fact, no fair and adequate 
comprehensive plan co u/d, bı the opinion of the Bank Representative, be 
devised u nder such a requirement n 
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In 1954, the Word Bank put forward a proposal for the equitable 
distribution of water resources available to India and Pakistan. The 
proposal had three important features: 

(i) The waters of the westem rivers were to be allocated to Pakistan 
and the waters of the eastern rivers to India. Irrigation schemes in 

Pakistan which were fed by the eastern rivers, would in future be fed by 
waters to be transferred from the western rivers by means of a system of 
link canals. lt was estimated that 17.3 BCM/year of water would be 

required, ultiınately to replace the water designed for use by India. 

(ii) Inclia would make a contribution to the cost of replacement 
works, 

(iii) During the construction phase, India would lirnit her withdrawals 
from the eastern rivers to proportions which would march Pakistan's 
capacity to replace them. 

The Bank's proposal differed from Pakistan's (which provided for 
existing uses to be supplied from exisring sources), but it did recognize 
Pakistan's right to water in providing that India should pay the cost of 
building the replacement link canals. The gain to India would be that the 
waters of the eastern rivers would then be available for the expansion of 
irrigation in undeveloped Indian land. 

In fact, the Bank's proposal protected existing irrigation uses from 
disturbance, and allocated surplus supplies to areas already developed 
or to be developed through water transfers among rivers. This was a 
technical solution which involved no judgement upon the legal 
contentions put forward by the concemed parties. 

This experience illustrates that existing and future agricultural 
water requirements in Iraq need not all continue to be met from 
the Euphrates. Some areas fed by the Euphrates could be more 
efficiendy commanded by waters to be transferred from the 
Tigris River. A system of link canals can easily serve to augment 
the Euphrates-fed irrigation. This possibillty constitutes the most 
promising technical solution to help match supply with demand 
in the Euphrates-Tigris Basin. 
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Figure 9: Thanhar Project : Diversion of Water from the Tigris to me Euphrares 
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Per Capita Water Availability i n Turkey, Syrla and Iraq 

Water use and water availability can be expressedin cubic meters per 

capita per year per person. Total annual average run-off in a country is 

divided by population and the result is called per capita water 

availability. A comparison of countries with water availability per capita 

has led countries to be categorized, for policy making purposes, into five 
groups, as follows: (Wolf, 1995) · 

• Above 10,000 m3 per person 

• 10,000-1,600 m3 per person 

• 1600-1000 m3 per person 
• 1000-500 m3 per person 
• Less than 500 m3 per person 

: have limited managernem 
problems; 

:have general management 
problems; 

: have water stress; 
: have chronic scarcity; 
: beyond the 'water barrier' of 

managable capability; 

However, the above defined index representing a whole country is a 

rather approximate figure open to interpretation, and misleads analysts 

in some cases. Ina country like Turkey, which covers a large area and 

much of whose water supply is widely scattered, not easily stored or 
diverted, high per capita water availability based on total water potential 

or total runoff does not necessarily reflect the real situation in the country 

and masks extreme local variability. Extremely irregular precipitation 

and flow conditions are the factors which limit the utilization of water 

resources economically. These conditions require dams of large volume. 
This particular factor which further exacerbates econornic and geological 

problems may also altogether block the realization of a project in some 

cases and thus largely limit the utilization of the resource in question. In 

countries where rivers jlow under irregular conditions, the gap between 
the total and usab/e water potential is very large. Hence, there may be a 

great difference between per capita total water potential and usable 

water potential. For example, The European part of Turkey, Central 

Anatolia and some regions in Westem Anatolla face serious water 

shortages with regard to irrigaton and doınestic water supply. Water 

availability per capita in those areas is very low. Cakulation of per capita 

water avaiJability based on total water supplies, instead of exploitable 

resources, without taking into account 1ocal variability does not make 

much sense. 
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However, the difference berween per capita water availability based 
on total and exploitable potential is marginal for the countries of smaJl 
s ize where diversity in cliınate across the country is less significant. 

Water Resources of Turkey 

Numerous reviews and studies have appeared over the past decade 
addressing the water resources issues in the Middle East region. In most 
of these documents, Turkey is cited as a water-rich country. However 
contrary to what has been thought, Turkey is not a water-rich country, 
and furthermore the temporal and geographic distribution of water 
resources potential of the contry does not provide appropriate 
conditions to easily meet present and anticipated needs. Average annual 
rainfall is 643 mm but it is not evenly distributed over time and space. 
Precipitation varies from 250 mm in Central Anatolia to 2,500 rrun on the 
Eastem Black Sea. Though the average surface flow in the 26 river 
basins, is 186 billion m3, utilizable surface flows are much less, due to the 
fact that much of the water flows during flood and there are limitations 
on creating storage to accoınmodate all this quantity. Hence, utilizable 
surface flows are calculated as 95 billion m 3. Furthermore, exploitable 
ground water is about 12 billion mJ. Thus, the total exploitable water 
resources of the country reaches 107 billion m 3• On the other hand, 
Turkey releases annually 16 billion ın3 of regulated water from billion m' 
its storage facilities to the Euphrates and after deduction of this 16 billion 
m 3, available water for consumption is 91 billion m 3• The above 
mentioned points can be summarized as follows: 

Average Annual Precipitation .......................... 643 ının 
Total Precipitation over Turkey ....... ......... ........ 501 km3 

Total Run -off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186 km3 

Safe-Yield of Groundwater (plus) ....................... +12 km3 

Water Allocated to Syria and Iraq (ıninus) ................. -16 kıJı3 
TOTAL WATER POTENTIAL (1) ........................ 182 km3 

Usa b le Surface Run-off . .... .............. ..... ........ 95 km3 

Safe-Yield of Groundwater (plus) ........ ............... +12 km3 

Water Allocated to Syria and Iraq (ıninus) ........ .... ..... -16 km3 

TOTAL USABLE (exploitable) POTENTIAL (2) .............. 91 km3 
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The contribution of the Euphrates-Tigris Basin to the water resources 
of Turkey is veıy significant. The Euphrates-Tigris Basin potential 
accounts for 28% (53 BCM) of the total run-off in Turkey (186 BCM) and 
1/ 5 of total irrigable land out of 8.5 million hectares is situated in this 
basin. 

Water Resources of Syria 

Under a protocol signed with Syria in 1987, Turkey allocated 500 
m3/ second of water to Syria and Iraq (this makes 15.768 BCM or, 16 BCM, 
if we round the figure up, of water in a year). Thereafter, Syria and Iraq 
agreed in a protocol to share this water where Syria gets 42% and Iraq 
gets 5SOA>. Hence the amount of water received by Syria and Iraq is 6.72 
and 9.28 BCM, respectively. 

Syria's water resources, including national and transboundary waters 
are shown in Table 4 below: 

TABLE 4 : W ater Resources of Syria {M CM/Year) 

Baslıı Surface Flows Ground Water Total 
aodSurface 

Khabur 1695 500 2195 
Orontes 2509 356 2865 
Coastal areas 238~ 236 2622 ... 

Dan1ascus 833 193 10~6 
Aleppo 497 303 800 
Upper jordan 530 50 580 
Desen 125 100 225 

Euphrates (1) 6720 300 7020 
Tıgris (2) 2500 2500 

Total 17795 2038 19833 

Source M.Walol. IWRA, Vol, 18, No. ı. 1993 
(1) Though the amount of ~-:ıter drawn by Syria from the Euphrares is given as 13 BCM in the rable 
prepared by Wakil, the aurhor uses the fıgure 6.72 BCM according ro the 1987 prorocol. 
(2) The Tigris is included in the rable by the author. In this esumare. 200.000 hectares of land for 
wlııch Syna considers drawıng water from lhe Tigris and the condiııons of narural flow along ıhe 
Turkish-Syrian boreler have been taken as a base. 
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Considering the natural flow along the Tigris River where the river 

forms the boundary, it is estimated that Syria could use about 2.5 BCM of 

water. What is more, Syria declared plans to irrigate 200,000 hectares of 

land using the waters of the Tigris. For these reasons, fıgures showing the 

water potential of Syria should also include the Tigris ruver. 

Water Resources of Iraq 

As stated before, 31.4 BCM of water joins the Tigris in Iraq i territoıy. 

Together with the main stern of the Tigris after Turkey's and Syria 's uses, 

the annual amount of water that Iraq can use from the Tigris totals 35.1 

BCM. The figure rises to 44.4 BCM with the 9.3 BCM of water allocated 

from the Euphrates. Since there are no figures on the ground water 

resources of Iraq, ground water potential has not been considered in the 

overall totals. 

Population Projections of the Riparlan Countrles 

The next step in estimating per capita water availability over a certain 

period is to project the population for each ri parian country. Water in the 

Sand: A Survey of Middle East Water Issues published by the US Army 

Corps of Engineers has been used for population projections for Syria 

and Iraq. In this source, the average annual ra tes of population increase 

are given as 3.8%, 3.9% and 2.1 %, for Syria, Iraq and Turkey. The global 

average for the world is l.S0/0 and both Syria respectively and Iraq are 

significantly above this average. 

In the 7th Five Year Development Plan (1996-2000), the population of 

Turkey is projected to reach 67,332,000 in the year 2000 and the ann u al 

rate of population growth is expected to drop to 1.5% in the 2000s. 

According to these data, projections for the years 2010 and 2020 have 

been made by the author and results are summarizedin Table 5. 

T ABLE 5 : Population Projections 

1990 2000 2010 2020 

Turkey 56.473,000 67.332.000 78,229,000 

Syria 12,116,000 16,857,000 22.533.000 26,094,000 

' traq 18,880,000 24.02:3,000 30.932,000 41,808,000 
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Based on the foregoing analysis per ca pita water availability for each 
country is given in the Table 6 

TABLE 6: Average Annual Water Per Capita (m3) 

1990 2000 2010 2020 

Turkey 3223 (1611) 2703 (1351) 2326 (1163) 2002 (1000) 

Syria 1636 1177 880 760. 

Iraq 1848 11135 1062 

Figures in parenthesis are calculated according to the 91 BCM of water 
which is the usable water potential in Turkey. If one considers that the 
E u phrates is regulated fully and the Tigris partly, and that the 
topographic conditions of both Iraq and Syria allow the allocation of 

these waters to irrigation, it can be accepted that the usable water 
potential of Syria and Iraq is equal to the total water potential. It is 

generally accepted that countries where per capita water is araund 1000 . 
mj or less face serious water problems. Tbus it can be said that tbese 

three countries will, by 2020, jace more or less the same conditions in 
terms of water supply. 

Environmental Problems 

From time w time, the cause of mass fish deaths in the Gulf is 

attributed to the water recycled in the Euphrates by Turkey after having 
been used for various purposes. However, Turkey' s use from both rivers 
is presently very limited and corresponds to only 1% of the total water 

potenrial of the Euphrates and Tigris of 87.7 BCM. Moreover, there is no 
pellutian in Turkey inthebasin of these two rivers that can be attributed 
to industrial waste. It would be more plausible, when inquiring into the 

causes of such deaths, to consider the dumping of highly toxic trace 
metals and other forms of waste into the coastal and offshore waters from 
oil refıneries, the water recycled after the irrigation of the extremely 
saline soils of Syria and Iraq, or the potlutian from the facilities ruined 
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during the Iraq-Kuwait war. Since the Gulf countries have not yet 

reached an agreement on comprehensive ınarine manageınent, we can 

anticipate even more troublesome environınental consequences in the 

future. With or without irrigation development the Gulf area has been 

under serious attack by industrial and oil pollution, and agricultural 

pollution remains a trivial externaliry. Efforts to seek causes ina 3.000 km 
distant country constitute a clear indicator of how issues are distorted 

and ınispresented. The conclusion is that if one were to cite ~vater 

resources development as the major cause of pollution in the Gulf, one 
would be missing the forest for a single tree. 

It is a well recognized fact that the ınajor parts of the arable lands in 

Sria and Iraq, including most of the area under irrigation, is seriously 

affected by salinization and large areas have fallen out of production 

over the years. The high salt content inherent in the soil itself is recycled 

into the Euphrates and Tigris after irrigation. According to Tariq Harran 

(1973), the Director General of Soils and Reclamation, in 90 percent of 

the ara b le lan d o f central and southern Iraq, levels of salinity are so high 

that the average crop productivity per unit area in this region is below 

that in the majority of Middle Easr countries. Indeed, Erik Eckholm 

deseribed vast areas of the South Iraq as glistening like ftelds of 
freshly fallen snow (quoted by Goldsmith and Hilyard, 1984, p.l40) 

As for Syria, Gabaly (quoted by Goldsmith and Hilyard, 1984, p.l40) 
noted that: 

~.. due to the aridity of clinıate, with evaparation exceeding 
precipitation in many locatiotıs, it is estinıated that 70 percent of 
the soils put under irrlgatiotı are potentiallJ! salitıe' 

\Yle can conclude that all of the above cited problems emerge from the 
nature of the soil and poor drainage conditions in Syria and Iraq. On the 
other hand, the head-waters of the E u phrates and Tigris are of high 
quality and return flow from irrigation will be only moderarely 
mineralized, containing about 700 ppm (ppm indicates the quantiry of 
salt as miligrams per liter) dissolved solids, and of satisfactory quality for 
irrigation supply. In this context, we should note that under the terms of 
a joint treaty signed between the USA and the Mexico, the uSA agreed ro 
reduce the salinity level of water entering Mexico to 800 ppm from an 
average saJinity level of 2,800 ppm at the Yuına desalinization plant 
(Goldsınith, Hildyard, 1984, p. 147). Thus, the agreed upon salinity level 
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of return flow provided to Mexico is almost equal to that provided by 
Turkey to its neighbours. 

Moreover, the retum flows from irrigation schemes araund the 
Atatürk Dam enter directly into the dam reservoir and are diluted with a 
large amount of fresh Euphrates water. Turkey has plans to use a part of 
the recycled water in its own territory, and thus to limit the irrigation 
withdrawals from the Atatürk Dam in order to increase energy 
production. 

Confirming what has been said above, Prof. Kolars makes the 
following point (Kolars, 1993, p. 36): 

({Syria may experience relatively little additional trauble regarding 
salination from TurkeyJ but its awn soils are notoriously gypsiferous and 
saline and tbeir proper washing and cleansing could dump oppressive 
loads of dissolved solids an /raqi fields il 

In both Syria and Iraq, drainage systems are extremely insufficient and 
many problem emerge because of this insuffıciency. 

To conclude, environmental problems induced by use of the 
Euphrates-Tigris Basin water in Turkish territory are manageable and 
within reach of control and mitigation. 

The allegation that water use of Turkey from the Euphrates is the main 
cause of fish deaths in the Gulf was put forward by one of the 
participants of a meeting on (Waters in Middle Bast ı held in Egypt in 
1993, attended by the author. Not having a share of use of even 1% of the 
water flowing into the Gulf, Turkey can not reasonabaly be blamed for 
the deaths. However, the allegation itself is a vivid example of how some 
issues are presented to world public opinion. The author had to take the 
floor to reply and after making some relevant technical explanations 
closed his speech w ith an anecdote from Nasreddin Hodja, a well known 
histarical figure with a bright sense of huınor : 

One dayJ Nasreddin HodjaJs matber-in-law gets carried away by a 
sudden jlaad wbile s be is washing laundry by the river. As soan as be is 
informed about the event1 Hadja bastily runs to the point where sbe was 
last seen. Wb ile be sends all the people around him downstreamJ he 
starts to walk upstream to search Wandering about the reasan for this 
rather strange cboice of direclian, people asked: 
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- Ho w in the ıvorld can one be carried aıvay upstream by a jlood? 

Hodja s reply is i1lterestiug: 

-My mather-in-law was a good lady. But tbroughoıll her life she has 

been so puzzling arıd so different that there is so1ne possibility of her 

being carried away upstream. 

Hodja's keen humor could be a cl u e to see how certain events can be 

distorted or ınisrepresented. 

Intenıational Law and the Euphrates-Tigris Basin 

Legal rules for the non-navigational uses of transboundary waters 

have not yet fully matured. However, it can be observed that the topic 

has been receiving an ever widening in teresr since the beginning of the 

20th century. First by professional jurists and then by individiual 

countries. There are two extreme views which, in the course of time, 

have played a role in the shaping the nıles relating to the use of 

transboundary waters. 

According to the Harmen Doctrine ( which is also known as the 

'absolute territorial sovereignty doctrine'): 

States can make all kinds of uses of transboundary waters while they 

are in tbeir OW1ı ten-ito1y. Tbey may even fully consume these waters 

witbout leaving any for dowustream states. 

In a dispute over the use of the Rio Grande which is a transboundary 

water used by the US and Mexico, judson Harmon, an American jurist 

claimed that states have absolute sovereignty over waters in their 

territory without being subject to any liınitation , and that this sovereignry 

formed the main principle of international law. The Harmon Doctrine 

dominated the treaty signed between the US and Mexico in 1906. Artide 
4 of the treaty states the following: 

''Tb e delivery of water as herein provided is not to be construed as 

recognition by the United States of any c/ai m on the part ofi\lexico to the 
said waters.~~ 
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Aıticle 5 further states: 

(tTbe United States~ in entering into this treaty does not thereby 

concedeJ expressly or by inıplicationJ any legal basis for any claims her 

heretofore asserted or which may be hereafter asserted by reason of any 
losses incurred by the owners of tand in Mexico due or alleged to be due 

to the diversion of waters of the Rio G1'ande within the United States; no1· 
does the United States in any way concede the establish Jnent of any 

general principle or precedent by the concluding of this treaty. " 

Running contrary to the Harman Doctrine, downstreaın riparian states 
maintained the daim that upstream riparian states could not introduce 
any alteration to the narural flow of transboundary waters (the 'absolute 
territorial integrity doctrine'). 

It is apparent that while the first of these clairns blocks the use of 
transboundary waters by downstream riparians, the second, in tum, 
inhibits upstream riparians. S ince water is an important natural resource, 
the will and desire of countries to li ve peacefully with their neighbours 
ma de them realize that both claims were extremely radical and mutually 
exclusive. It was then accepted that all riparian states should have the 
right to make use of transboundary waters. Efforts to find some 
reconciliation between these two approaches intensified in the 1950s 
and the issue was placed on the agenda of many international forums. 
One of these inltiatives was taken by the International Law Assodation 
(IlA), an organization without any official status, and resulred in 
resolutions being adopted in Hetsinki in 1966. However, these decisions 
have no officially binding character. 

Also known as the Helsinki Rules, these decisions introduced the 
concept of "equitable and reasonableıı use of water by riparian states. It 
stressed that both upstreaın and downstreaın states should be able to 
make equitable and reasonable use of transboundary waters. Wbaı is 
important to note here is that the term 'equitable' use does not mean that 

water is to be use d in absolutely equal quantities. 

According to the Helsinki Rules, a reasonable and equitable share is 
to be determined in the light of all the relevant factors in each particular 
case. These factors include, but are not limited to: 
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• the extent of the drainage area in the territoıy of each basin state, 

• the contribution of water by each basin state, 

• the climate affecting the basin, 

• the past and existing utilization of waters, 

• the economic and social needs of each basin state, 

• the availability of other resources, 

• the avoidance of unnecessary waste in the use of water, 

• the population dependent on the waters in the basin, 

• the practicability of compensation as a means of reselving conflicts 
among users, 

• the degree to which the needs of a basin state may be satisfied, 
without causing substantial injury to a co-basin state 

In 1970 the United Nations General Assembly recommended that the 
International Law Commission (ILC) of the UN should: " .... take up the 
study of the law of the non-navigational uses of international 
watercourses with a view to progressive development and 
codification .. . ". Even though the ILC included this subject in its 
programme of work in 1971, it was not until 1997 that a draft convention 
was submitted to the General Assembly. 

The General Assembly adopted a Convention on the Law of the Non­

navigational Uses of International Watercourses on 20th May 1997 by 103 
votes in favor to 3 against (Turkey, China, Burundi) with 27 abstensions. 
Statements made by the representatives of states who abstained or voted 
against the law drew attention to the obvious drawbacks in major dauses 
of the convention as follows 
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(i) The law fails to represent or reflect the general agreement of all 
countries. Quite a nunıber of countries have reservations over its 
major clauses. It is also rare in the practice of international 
legislation that nine statements of understanding are anached to 
the draft convention and the effect of such explanatory 
stateınents in conventions is rather doubtful. 



(ü) The principle of territorial sovercignty is a basic principle of 
international law. A watercourse state has indisputable territorial 
sovereignity over the part of transboundry watercourses that run 
through i ts territory. It is hard to understand and regrettable that 
this principle is not affirıned in the Law. 

(iii) There is obviously an imbalance in the convention regarding the 
rights and obligations of states at the upper and lower reaches of 
transboundry watercourses. This will not facilitate wide 
aceeptance of the convention. It will also make it hard to 
implement the convention. 

(iv) Under article 33 of the UN Charter, countries are entitled to 
choose their own means and procedures for the settlement of 
disputes. The means and procedures of compulsory fact-finding 
as set forth in the convention go against the provisions of the 
Charter. It is not appropriate for a framework convention to 
foresee any compulsory rules regarding the setelement of 
disputes, a matter which should be left to the discretion of the 
states concerned. 

(v) Further, the 37-article Watercourses Convention and its 14-article 
annex deviated from the aim of being a framework agreement. As 
a framework convention, the text should have set forth general 
prindplcs. Instead, the conventlon went beyond the scope of a 
framework and established a n1echanism for planned measures. 
Such a practice has no basis in international law. 

Based on the above-ınentioned considerations, quite a number of 
states made reservations about several provisions of the convention and 
reserved the right to handie the non-navigational u ses of transboundary 
watercourses with their neighbours in a fair and reasonable ınanner in 
accordance with relevant international practice and bilateral watercourse 
agreements. In many regions, such bilateral arrangements have been 
worked out to promote sustainable use and management of watr 
resources. It is imperative that this flexibility is retained. Such countries 
may, on the basis of ınutual consent and cooperation, find comman 
ground to undertake activities in keeping with local needs and 
requ iren1ents. 
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While the convention has been strongly opposed by several 
countries, two basic Iegal principles of 'equirable and reasonable 
utilization' and 'obligation not to cause significanr hanıı ' seem to be 
widely accepted, even though many representatives have voiced the 
need for clarification or adjustments. 

It clearly emerged during the discussions at the United Nations that 
the notion of equitable utilization has to be understood in a flexible 
manner. The core of the notion is a balaneing of interesrs at srake. No 
rigid paraıneters are compatible with this notion. Notions such as 
acquired rights or apportionıı1ent in the fonn of quotas are not the part 
of the concept. It goes without saying that equitable utilization not only 
means taking into account emerging social and economic needs by the 
riparian state concemed, but also the scope of possible repercussions on 
other riparian states. This is what Turkey has done, and is determined to 
respect in the future, by pledging release of water of the Euphrates at the 
rate of 500 m3/ sec asa monthly average at the Syrian border. 

The obligation not to cause any significant harm to any riparian state 
is as valid for Syria and Iraq, as downstream states, as it is for upstream 
states. In this context, reference should be ınade to a statement by 
Stephen C. McCaffrey (McCaffrey, 1991), the Special Rapporteur of the 
ILC on the topic, according to which: 

~~ downstream state that wasfirst to deuelop its water resources could 
not foreclose la ter development by an upstream state by demostrating 
that the later developnıent would cause it harm; under the doctrine of 
equitable utilization, the fact that a dozunstream state was first to 
develop' (and thus had nıade prior uses that wou.ld be adversely a.ffected 
by new upstream us es) ıuould be me rely one of a number of factors to be 
taken into considerato1z in arriving at an equitable allocation of the 
uses and benefits of the watercourse 11 

As stated above, vested rights are made subject to signifıcanr 
limitations by international law. This eleınent of vested or acquired rights 
should be considered rogether with many other factors. In addition to the 
disputability of its validity for transboundary waters, it is anyway quite 
difficu1t or even impossible to define which dare is the critica} one for 
such a daim. The po int is that whatever da te is chosen will detennine the 
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amount of water the claiın will be for. Is it the year 1950 or 1980, or the 
19th century? In relation to dernands stemming from times when 
irrigation was done using veıy priınitive ınethods, it is impossible to 
pinpoint a date for the beginning of 'historical use'. It is also important to 
consider that ancient irrigation practices were extreınely limited in terms 
of population and means available for such practices, rendering them 
irrelevent to any comparison to newly developed irrigation schemes. 

It is accepted by balanced observers that in disputes emerging 
between upstream and downstreaın states the general tendeney is to side 
with the latter, and this is contrary to the principle of equitable and 
reasonable utilization. For example, Professor Beaumont says 
(Beaumont, 1992, p.l82): 

uso fa~ intenıatonal jurists have been quite concenıed about the 
rights of doumstream states in the use of irrigation water while they have 
not been so keen about the rights of upstream states. Tbough 90% of the 
waters of the E up h rat es are formed i rı Turkey, this point is easily 
overlooked." 

In conclusion, Turkey acted within the limits of its sovereign rights by 
giving particular emphasis to the social and econornic needs of the 
development of South-East Anatolia as a region of rapidly increasing 
population with almost no natural resources at its disposaL Turkey also 
took in to consideration the le gitima te interests of the two other ri parian 
countries to be protected against harm by making a unilateral pledge to 
release an average of SOO m3/ s at the Syrian border. 

Syria's legal position on the Euprates-Tigris Basin compared to the 
other basins reveals an interesting point. Syria is an upstream riparian on 
the both the jordan, The Yarmuk and with respect to Turkey on the 
Orontes rivers, but isa lower ri parian on the Euphrates and The Tigris. 

As noted by Dellapena (1994), 'after equivocating for fifteerı years, 
Syria adopted a claim of absolute sovereignty in 1964 to justify the plan 
then proposed to divert the headwaters of the fordan into the Yarnıuk 
and thereby to deprive Israel of its major source of water. Tbis posture 
effectively negated any !ega! basis for claims against Turkey relating to 
the Euphrates and the Tigris. J 

69 



Brief History of the Water Relatiotıs Attıoııg Turkey, 

Syria and Iraq 

For cenruries, the waters of the E u prates and the Tigris flowed 

uninterrupted through the scarcely developed southeastem part of 

Turkey, irrigating only the immediare vicinities of their courses. More 

recently, Turkey started to implement a development project in her 

southeastem region which is based on increased utilization of the two 

water courses. This project is a multi-sectoral, integrared development 

project and comprises not only water resources developmem, but also 

investment in all related sectors such as agriculture, energy, 

transportation, healthcare, education, urban and rural infrastnıcture in an 

integrared manner. The main objective is the econoınic development of 

th most underdeveloped region of the country with five ınillion people. 

Eager to maintain a good neighbourly relationship with the other two 

riparian countries, Turkey has kept Syria and Iraq fully informed of its 

plans to make use of the Euphrates and the Tigris on her own territory. 
However, construction activities undertaken by Turkey within the limits 

of its sovereign rights, aimed at the social and econoınic needs of the 

Southeastern Anatolia have aroused the objection of Syria and Iraq. This 
is despite the fact that these facilities are, like Keban and Karakaya, just 
for energy production and thus no water consu ınption is involved. Infact 

they generate significant increases in the power produced downstream. 

Turkey's efforts for the economic and social development of 
Southeastern Anatolia have been twisted, on the initiative of Syria and 

Iraq, and presented to the countries of the region and of the world as 
Turkey's ambition to establish its hegeınony over the region. Based on 

this, various political scenarios, including 'water wars' have been 

invented and it was even demanded that Turkey should construct no 
facilities at all on the Euphrates and the Tigris. Hence, the development 

of water relations within the last 50 years has been closely shaped by the 
construction of Keban, Karakaya and Atatürk dams. As a result of 

negotiations, which took place both before construction and after these 

facilities were put into operation, several protocols were signed. These 
developments are deseribed and exaınined below. 
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Period Prior to the Cotıstruction of the K eb an Datn 

In 1946, Turkey and Iraq signed a Protocol for the Control of the 

Waters of the Tigris and the Euprates and the Tributaries. This protocol 

was the fırst document which adressed flood control measures to be 

untertaken jointly. According to the protocol, storage facilities for the 

regulation of these rivers might most properly be situated in Turkish 

territory and Turkey would establish several gauging stations on both 

rivers. During flood periods, the results of the measurements would be 

shared with Iraq on a daily basis. 

This protocol focused mainly on the flood control works on the 

Euphrates and Tigris rivers and underlined the positive impacts of 

storage facilities to be sited in Turkishterritoryas follows: 

ticonstruction of jlood prevention and water jlow regulation facilities 

on the Euphrates and Tigris and their tributaries is important for Iraq to 

ensure its regular water use and to avoid any overjlooding. " 

With this stateınent it was stressed that storage facilities to be 

constructed in Turkey would be to the benefit of both countries. The 

protocol also envisaged the exchange of hydrological and 

meteorological information and up to now cooperation on data 

exchange has been realized to a great extent. From 1946 up to the 

decision to start the construction of the Keban Dam, no significant 

development took place in relation to water issues. 

Construction oj the Keban and Karakaya Dams 

Turkey, Syria and Iraq entered a new phase of.ther relationship over 

water following the decision of Turkey to construct the Keban Dam on 

the Euphrates. The Keban Dam was designed for energy generatian and 

it had no feature which would change the water balance of the basin. 

Furthermore, Keban had a very positive impact on the water storage 

facilities of Syria and Iraq by ensuring the regulation of approximately 

70% of the waters of the E u phrates. 

The feasibility studies pertaining to the Keban Dam and Hydroelectric 

Power Plant to be constnıcted on the Euphrates River, an important 
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project in the electrification prograınıne of Turkey, were coınpleted by 
the end of 1963. After that, The Turkish Governınent initiated the 

necessary preliminary works to start construction of the project in 1964 
and informed Syria and Iraq about the project. The feasibility studies of 

the Keban Daın had shown the benefits accnıing to the downstreaın 

p rojects because of large scale iınprovements in the regulation of water, 

as discussed earlier. To provide the Syrian and Iraqi officials with up-to­

dare infannation on the dam, a copy of the feasibility report of the Keban 

project was submitted to Syrian and Iraqi rechnicians by their Turkish 

colleagues. The first meeting was held on 22-27 June 1964 with the 

partidpiration of Turkish and Iraq i experts. 

At this first meeting, the Turkish delegation declared that during the 

filling of the Keban Dam, Turkey would undertake all necessary 

ıneasures to n1aintain a discharge of 350 m·'/ see immediately downstream 

of the dam, provided that the natural flow was adequate to supply the 

above discharge. Turkey also argued that the Euphrates and Tigris Rivers 
should be considered as one transboundry watercourse and studied 

together. The second meeting was hel d with Syria on 5-14 September 
1964 in Ankara. After these bilateral meetings, in accordance with the 

recommendations of the technical delegations of Turkey, the first tri­
partite negotations were heldin Baghdad in 1965. 

During this meeting, a Turkish proposal to establish and define the 
duties of a Joint Technical Committee (JTC) for the Euphrates-Tigris 

Basin was discussed. From the Minutes signed by both parties, it is 

interesting to note that Syria had suggested that the duties of the ]TC 

should include investig~ting the possibility of making up any shortfall in 

water supply to the three countries from the Euphrates by diverting 

excess water from the Tigris, having first inventoried the irrigated and 
irrigable areas in Iraq. The resuJt of such a study would be presented to 

the countries' govemments to act on. 

Iraq strongly opposed this proposal and insisted on 
negotiating only over the Euphrates. Syria changed its position 
after 1980 and returned to advocating bandiing both rivers 
separately, although both rivers form one watercours~ system in 
the territorles of the three ri parlan countries. 
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After this meeting, relations switched back to infarınation and data 

exchange and the water problem again entered a derınant phase. 

The Keban and the Thabka (Syria) Dan1S were coınpleted almost at 

the same time in 1974 and the initial fiJiing of the reservoirs of these two 

damsat the same rime caused the emergence of serious problems. While 

Turkey adepred a constnıctive auitude, Syria adopted a very rigid policy 

line against Iraq. While Turkey fulfilled all its commitınenrs, Syria, 

diverging from its original commitmenrs, released much less water to 

Iraq from the Thabka Dam. Indeed, Iraq protested to Syria in April1975 

with a note delivered to the Arab League (Beschomer, 1993). The mu tual 

hostility of these rwo Baath regimes found its repercussion also in water 

issues and a serious rensian developed between the two countries. It 

went eve n as far as Iraq seeing Syria 's atritude as casılS belli and deciding 

to apply military sanctions. This action by Iraq was stopped at the last 

moment with the mediation of Saudi Arabia and the Soviet Union. 

At the time the World Bank was approached to fund the Karakaya 

project in 1975, Turkey had been acrively studying plans for the 

development of the water resources of the Euphrates River since 1962 

and had formulared projeers for irrigation and power. In 1974, it 

completed the first stage of the 1,260 MW Keban Hydropower Dam. 

Karakaya Dam represents the second stage in the basin development 

program and involves the regulation of the water releas~d from the 

Keban Reservoir for hydro-power generation. The principal objective of 

the project was to provide additicnal generating capacity (1,800 MW and 

7,353 GWh per year for the Turkish Power System) and to enable better 

use of the upstream Keban Hydropower Plant (the output of Keban 

would be increased by 400 GWh in an average hydrological year). This 

would save foreign exchange by substituting hydroelectric energy for 

imported oil. The Karakaya project. like Keban, does not involve 

irrigation, nor abstraction of water from the Euphrates ri ver other than for 

initial filling of the reservoir. 

The project consisted of the construction of the Karakaya Dam and 

Hydropower Plant with a reservoir of 5,600 billion cubic ıneters usable 

storage on the Euphrates River, located about 160 km downstream of the 

Keban dam, comprising a concrete arch-gravity dam 173 m high with an 
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overflow spillway, power intakes, steel pestocks, and a powerhouse at 

the toe of the dam containing six 300 MW rurbine-generator units. 

In order to ensure that reservoir filling would not adversely effect the 
lower riparians, Syria and Iraq, the fılling and operaring rule proposals 
were evaluated by the World Bank on the basis of a model developed by 
the bank in 1974. As a result of this evaluation, it was ascertained that if 
Turkey maintained an average monthly discharge of 500 cubic meter per 
second, as the Euphrates passes from Turkey into Syria and Iraq, this 
would ensure that the e.xisting downstreaın requirements for power 
generation and irrigation and future growth could be ınet. Moreover, it 
was also confirmed through the model that the Karakaya reservoir could 
be filled in a reasonable span of time. This o pe rating rule was named the 
'Rule of 500'. 

After detailed discussions, an informal agreement between Turkey 
and the World Bank on the 'Rule of 500' was concluded. The principles 
were communicated by Turkey to Syria and Iraq and Turkey offered to 
discuss a tripartite arrangement with these countries to monitor the. 
application of the Rule of 500. It was only then that the bank decided to 
appraise the project. However, following objections received from both 
Syria and Iraq, Board consideration of the loan for. the project was 
deferred. In March 1979, an official policy stateınent was endorsed in the 
Turkish Parliaınent that Turkey would observe the Rule of 500 during the 
construction, filling and operation of the Karakaya dam until such time 
as any large consumptive water use project on the Euphrates was 
impleınented in any of the three riparian countries (Turkey, Iraq or 
Syria). The project, therefore, was reapraised in Iate 1979, and presented 
to the World Bank Board in May 1980. 

Prior to approval of the bank's loan of US$ 120 million in May 1980, 

the Turkish Government had obtained bilateral eredir from a group of 
Swiss banksin 1977/ 1978 for an amount equivalent to US$ 295 million 
to finance principally the supply of turbin es and electrlcal equipment for 
Karakaya. Addirional financing was also obtained from the European 
Invsetment Bank (ECU 85 ınillion, equivalent to US $ 110 million) and 
from Italy (US$ 20 rnillion). The total project cost was estimated at that 
time at the equivalent to US$ 1,160 million (excluding interest during 
construction), of which US $ 602 million would be foreign expenditure. 
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The stalemate in negotiations continued unt il the start of the 

construction of the Atatürk Da ın. 

Cotıstruction of the Uifa Tunnels atıd the Atatürk Danı 

ParaHel to Turkey's development efforts on the Euphrates and the 

Tigris Rivers, which constitute about one guarter of Turkey' s total water 

potential and 27% of its energy generatian capacity, the Euphrates and 

the Tigris becan1e a bigger issue in Middle Eastern politics. 

Construction of the Urfa Tunnels, which wou ld irrigate 476,000 

hectares of I and w ith water drawn from The Atatti rk Dam, had been 

srarted in 1977 and Turkey also initiated construction preparations for 

the Atatürk Dam in 1980. These developments n1arked a new phase in 

relations over water issues. 

In accordance with the agreed rninutes of the Turkish-Iraqi Joint 

Economic Committee meeting hel d in December 1980, a ]o int Technical 

Committee OTC) was established to negotiate water issues. 

The mandate given to the JTC was defined as being to decide 

the methods and procedures which would lead to a definition of 
the reasonable and appropriate amount of water that each 
country needs from the both rive.rs. 

The ]TC helds its first and second meetings in 1982, with the 

participation of Turkey and Iraq. Syria did not take part in these meetings 

although invited by Turkey. In 1983, Syria also participated in the JTC 

and tri-partite meetings went on for seven years until the outbreak of war 

between Iraq and Kuwait in 1990. 

The ınajor d iscussion items on the agenda of the JTC were as follows: 

• Exchange of hydrological and meteorological data and information 

in the EuphraLes-Tigris Basin, 

• Exchange of information about the progres achieved in 

construction of daıns and irrigation schemes in the three riparian 

countries (several field trips were also organized), 

75 



• Discussions on the initial filling plans of the Karakaya and Atatürk 

Daıns, 

• Development of a methodology leading to definition of the 
reasonable and appropriate amount of water needed from the Euphrates 

and the Tigris Rivers, 

With regard to data exchange, Turkey, as an upsrream country, 
provided all the information including the operation nıles of reservoirs in 
its territory for better water management in the Euphrates-Tigris Basin. 

While the JTC continued to hold its sessions, a Joint Econornic 
Cornmittee meeting was held in 1987 with the participation of the 
Turkish and Syrian Prime Ministers. At this meeting, the parties agreed 
that uuntil the fina/ allocation of the waters of the Euphrates, Turkey 
would release 500 m3 per second of water, as an anrzual average to the 
Syrian border and compensate for the deficit in the jollowing month if 
any month 's average fal/s below this specified quantity ,. Following this 
agreement, Syria and Iraq Signed a protocol to share the waters of the 
Euphrates 42% to 58%, respectively. 

In the ]TC, Turkey tried her best to fonnulate a mutually acceptable 
plan for the equitable utilization of the Euphrates and the Tigris Rivers. 
Having such an intention, Turkey in the fifth meeting of ]TC on 
November ll , 1984 proposed a so called ttTbree Staged Plan For 
Optimum. Equitable and Reasonable Utilization of Tb e Transboundary 
Water Courses of Tb e Euprates-Tigris B asi n ". 

According to the plan, in the first stage the hydrological and 
meteorological data ar certain gauging stations in the three countries 
would be exchanged, checked and verified. If needed, addirional joint 
measures would be made. Available water quality data would also be 
exchanged and verified. By considering the coınsumptive uses and 
evapcration losses from reservoirs, the natural (virgin) flow of the river 
at various points in the basin would be computed. 

The second stage would be devoted to developing consensus on the 
irrigable land potential of the basin countries . As noted earlier, official 
figures given for irrigable Iand potential in Syria and Iraq, conflict with 
other sources and need to be clarified by joint studies. 
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The two stages concerning land and water resources inventoıy 
studies would be iiı.tegrated into a master plan including water transfer 
projects from the Tigris to the Euphrates asa third stage. Based on this 
master plan, a simulation study could be worked out to develop water 
budget and allocation models. 

With regard to the Turkish proposal of studying water transfer 
possibilities between the two rivers, Iraq and Syria argued that the 
Euphrates and Tigris should be evaluated separately, giving priority to 
the Euphrates. This approach rejects the water transfer possibility from 
the Tigris to the Euphrates in spite of very strong arguments in favour of 
such a transfer as discussed earlier. 

Although, the ]TC held several sessions to dedde the procedure 
which would lead to the definition of the reasonable and appropriate 
amount of water that each country needs, a cansensus could not be 
reached. Syria and Iraq also rejected the Three Staged Plan. It seems that 
such joint studies may disclose that certaion agricultural practices in the 
downstream riparians are inefficient and uneconomic and therefore their 
water needs can not be justified. Discontinuation of uneconomic 
practices for the sake of efficiency and rationality might be perceived by 
the concerned countries as a threat to their strategic priorities (e.g. food 
security) andasa violation of their sovereignty. 

Undoubtedly, to develop and negotiate such a comprehensivc plan 
for a water basin under conflict constitute a time-consuming and 
troublesome process. The problem was clearly outlined by Biswas 
(1983) 1 

••• planning and negotiation between the United States and 
Canada over the Colombia River took 20 years, even though both had 
friendly relations and shared simi/ar economic, political, cultural, 
social and religious conditions. All available evidence indicates the long 
gestation period.s in the resolution of international river development 
agreements: such delays are nonns rather than exceptions. JJ Similarly, 
the negotiations between the US and Mexico over the Colorado river 
took almost half a century starting in 1900 and ending with a treaty only 
in 1946. At the beginning, Mexico came to the table with a request for 
3,600,000 acre feet (4,439 billion cubic meters) of water from the river. 
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Against this, the US as the upstreanl country. allocated an aınount of 
water which corresponded only ro 42% of the request made by the 

.Mexico. 

When the construction of the Atatürk Dam was coınpleted and the 
time had come for initial filling of reservoir in 1990. an intensive 
worldwide caınpaign was launched . .1\:ews irems appearing in some 
ınedia were completely baseless and far from the tnıth. Allegations were 
ma de that 'Turkey is Barring the Eupbrates' Flows ' The most dramark 
scenario was sketched in Newsweek (quoted by Tekelei, 1990): 

~~ojficials in Syria ... do not believe the Turks will /et the riuer retunı 
to normal jlow... Sbaker Bazoua, Director -general of Syrian s Al-
7bawrah Dam, believes the Atatürk Dam will cut the Euphratessjlow by 
two-thirds ... : Tbere is HO tonger a river, the Euphrates is dead ... bı 
future the people w il! visit the Euphrates Valley and say. 7bere used to be 
a ·river here. n 

These stateınents appear politically ınotivated and aiıned at 
deepening the conflicts in the region and rivalries among the riparian 
states. Thus, the purely technical process of filling the reservoir was used 
as an exeuse for conflict, although turkey had taken all precautions as 
detailed in the followng paragraphs in order not to cause any harm to 
Syria and Iraq. 

The technical studies to fix the da te of the iınpounding began 4 years 
in advance of the filling opera tion, taking into account of many factors 
such as the constnıction schedu1e, progress of construction activities, 
and long term river flow forecasts. AH this was included on the agenda 
of the ]TC and Syrian and lraqi experts were fully inforıned about 
developınents at every stage. 

There are 3 diversion nınnels paraHel to each other on the left bank 
of the Euphrates at the Atarürk Dam site. Two of them were closed in 
1988 and 1989 respectively and these diversion runnels were converred 
to bortom outlets, that is, the tunnels were equipped with gate facilities 
to release water downstreaın. In order to initiate impounding, closure of 
the last diversion tunnel was envisaged on the 13th of January 1990. 
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Closu re should be perfonned at low-water Jevels for the technical 
reasons (e.g. to overcome uplift forces act on the stoplogs during the 
closure operation). On the other hand, at such Jow water levels the two 
bottoın-outlets would not be operarional to release water downstreaın 
unless the water head over the sill of the intake structure reached a 
certain level. 

Filling the volume between the two water levels; the one at which 
closure was undertaken and the one at which bottonı-outlets became 
operational, needed a period of 4 weeks (closure period). During this 
short closure period, the amount of in-flow from the catchment 
area between the Atatürk Dam and the Syrian border reached 120 
cubic meters per second. 

In order to minimize to the largest extent possible any adverse 
consequences for Syria and Iraq. Turkey decided to release a large 
amount of additicnal water, in advance, from reservoirs on the Euphrates 
from November 23, 1989 to january 13, 1990 (ınake-up period). During 
this make-up program, additicnal water delivered by Turkey was meant 
to be retained in the Tabqa Dam located only 70 kın downstrearn from 
the border, so that this surplus water could be usedin the closure period 
between january 13, and Febnıary 13, 1990. 

The total amount of vvater which passed the Turkish-Syrian border 
was 3,468 BCM for the period of November 23, 1989 to january 13, 1990 
(make-up period). 

If one takes into account the ınake-up and closure period of 81 days 
starting November 23, 1989 till February 13, 1990, the average quantity of 
water passing the Turkish-Syrian border was 532 cubic ıneters per 
second. Th is is an amount higher than the usual ·virgin flow of the 
Euphrates at the border during the saıne period. 

Moreover, the initial filling operation was undertaken during the 
period of rninimuın irrigation requireınent in the riparian countries. 

During the meeting of the ]TC heldin Damascus in November, 1989 
before the iınpounding, the Turkish delegation gave veıy detailed 
infarınation to Syria and Iraq about the impounding to the Atatürk 
Reservoir. 
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The main reason for going into such detail over the fılling of the 
Atatürk Dam is that the issue is stil being abused. For example, in the 
book 'Water Wars' it is claimed that: 

" ......... To show its ability to injluence its neighbours, Turkey 
wenı out of its way to demoustrate the power canfen-ed by 
ownership of water resources. Tbe Turks did this peacefully and 
quite subtly, and have of course finnly denied that their action 
bad any political overtones. Everyolle else accepts that when the 
Tttrks stopped the jlow of the Euphrates river for more than three 
weeks in january 1990, they were making a point". (Bııllock and 
Darwisb, 1993: p.30). 

Authors of this type of books set out to examine water issues bur ger 
lost in political interpretations by skipping concrete technical facts. In 
fact, such publications frequently fall into internal contradictions mainly 
because of their deep involvement in politics and their distance from 
hard facts. Natasha Beschorner who has a relatively sounder approach ro 
the matter, no tes in her book 'Water and Instability in Midd/e East' that 
Syria and Iraq had found the one month closure period too long and 
asked for it to be shortened to 15 days. What has been shown here is that 
the operation was a technical not a political one, and what was disputed 
was only the length of the water with holding period. 

After this brief history of the water relations of Turkey with Syria and 
Iraq, it may now be useful to take a look at Turkey's relations with its 
other neighbours on water issues. 

Turkey,s Water Rekıtions witb Non-Arab Neigbbors 

Professor Oral Sander states that in the mould.ing of a country's 
foreign policy, neighbors, together with the geographical loation of the 
country in question, play a role and there is a kind of correlation 
berween the number of bordering countries and the attitudes and 
approaches towards foreign policy ınatters (Sander, 1993). Further. 
referring to the book 'Tbe Statistics of Big FightsJ by Richardson, Sander 
adds that the same correlation is valid between the number of 
neighboring states and the possibilities of warfare that the country may 
fa ce. 
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Turkey has borders w ith Greece, Bulgaria, the forıner Soviet Union or 
what is now the Con1monwealth of Independent States (Azerbaijan and 
Armenia), Georgia, Iran, Iraq and Syria. As stated by Most and Starr 
(Sander, 1993): 

tta rıation that borders on a large 1uunber of other nations jaces a 
particularly bigb risk that it may be threaterıed or attacked by at least 
some of its neigbbors ... and confronts its neighbors with cuncertainty 
because it must protect and defm·ıd itself against many potential 
opponents ... Countries having many neighbors witb differing 
compositions and orientations generally seek to reduce tbeir insecurities 
by anning or making alliances." 

Considering this, Turkey needs to assume an active role for the 
political and economic stability of the region. Locking beyond this point, 
Turkey has also made considerable efforts to cooperate with its 
neighbors in the field of transboundary and bordering waters. The 
following sections will give some concrete examples of these efforts. 

Turkey's national boundaries with other states are formed, in many 
areas and regions, by rivers. In fact 22% of the total length of the 
boundaries of Turkey which is 2,753 kilometers are drawn by rivers. 
Table 7 shows Turkey's boundaries in terms of land boundaries and 
bordering rivers (or wet boundaries) 

S ince 22% of all boundaries are formed by rivers, Turkey has entered 
into many agreements and its success in negotiating agreeınents 

regarding the use of these rivers is noteworthy. 
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TABLE 7 : Land and Water Boundades of Turkey 

N elliboring 
Countrles 

Syria 

Fom1er USSR ( 1) 

Iraq 

Bulgaria 

Greece 

Total 

Leogth of border 
wJth Turkey 
(kllometers) 

877 

610 

47~ 

331 

269 

212 

2753 

Length of the 
rlver as it fonns 
the boundary 

20 

38 

50 

188 

615 

Ratio ofwet 
boundary to land 

boundary (%) 

9 

m 

11 

19 

89 

22 

Source: Bilen, Uskay; Comprehensive Waıer Resources Managemenı Polıcıes and Analysis and 
Turkish experience, World Bank International Workshop, 1991. 
(1) Commonwealth of Independenı Sıates (OS) 

In 1927, Turkey and the Soviet Union signed a Treaty on the 
Benefical Uses of Boundary Waters. This treaty addressed the use of 

the Arpaçay and Aras rivers, the waters of which they agreed to u tilize on 
a fıfty-fifty basis. A ]oint Water Conunission was established to control 

the use fo waters. In 1973, the two governn1ents signed an additicnal 
Treaty on the Joint Constnıction of the Arpaçay (Ahuryan) Dam. 
After extensive feasibility studies, the dam was built and since 1986 has 
been operared by the joim Water Commission. Arpaçay Dam has an 

active storage capaciry of 510 MCM. Half of the water of the dam is used 

by Armenia, the other half by Turkey for the irrigation of the Igdır Plain. 

The River Aras, after forming the boundary ber~veen Turkey and 
Armenia, flows into Iran and thus also constitutes a transboundary water. 

Hence, Turkey and Iran had talks over the use of the river and reached 
an agreement. 

In a similar vein, Turkey and Greece after the Treary of Lausanne, 

signed several protocols regarding the control and management of the 

Meriç (Maritsa) River which forıns the boundary berween Greek and 

TuJkish Thrace. The River Maritsa eriginates in Bulgaria, enters Turkish 
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territory 20 kilometers to the north of Edirne anel flows into the Aegean 
Sea near Enez after forming the boundary between Turkey and Greece 

for 180 kilometres. An agreement relating to the construction of flood 

control works on the River Maritsa was signed in Istanbul Februaıy 19, 

1955. The Agreenıent provided for the constnıction of flood control 

works inaccordance with a master plan. After this agreement, in order to 

eletermine joint measures to be taken against flooding of the river, 

Turkey and Greece in 1955 awarded a contract to the Harza Engineering 

Coınpany to prepare the Master Plan of the Maritza Basin. According to 

the agreement, each Goverment would undertake constnıction and 

finance the works in its territory. The agreement also provided for a 

Permanent Maritsa River Committee to coordinate the program, seule 

dispotes and ınake recommendations to govemments. Some of the 

facilities envisaged by this Master Plan have been realized. However, 

since Bulgaria, as an upstream countıy had not taken pan in this bilateral 

work, the plan did not ineJude the part of the river in Burgaria. Projects 
undertaken by Bulgaria as an upstream state significantly reduces the 

water of the river, especially in summer. Also, pollution caused by 

nearby mining and industrial premises have had quite darnaging effects 

on the quality of water. 

Turkey now puınps the winter waters of the Maritsa to fill nearby 
daıns (off-streaın daıns) and takes technical measures to provide water 

for sumıner months. Still, even these measures prove ineffective in very 

dry surnıners and Turkey had to buy water from Bulgaria. For example, 

in 1993, Turkey paid US 12 cents per cubic ıneter for 15,886,000 cubic 
meters of irrigation water. 

In short, Turkey has always sought cansensus with her neighbors, 

even with Greece and Annenia, who historically have had difficult 

relations with Turkey. Below, we shall deal with Turkey's efforts to 

cooperate w ith Syria and Iraq. 

Tıırkey 's Initiative s for Cooperation 

Projeers developed through the joint contributions of the countries 

concerned play an important role in the creation of an atmesphere of 

mutual trust and cooperation. Such projeers stand out as concrete 
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indicators of cooperation. Hence, Turkey has so far proposed and 
implemented several projeers with i ts neigh bors in relation to the use of 
transboundaıy waters. The Arpaçay Dam built together with the Soviet 
Union during the reign of the cold war is a good example of such 
cooperation. Based on its experience in this field , Turkey proposed the 
following projeers to Syria and Iraq. 

The height of the Tishrin dam located to the north of the Tabqa Dam 
in Syria, presently u nder construction is limited to 20 meters. If the height 
is higher than 20 meters, the dam lake will extend over and beyond the 
Turkish border. On the Turkish side near the border, there is the 
Karkamış Dam. Construction of this dam had not yet started when a 
proposal to Syria was made. It was suggested to Syria in 1989 that instead 
of having two separate dams, the height of the dam to be built by Syria 
could well be raised to 40 meters, and that it would be more economical 
if the two countries shared the energy generated by this dam. However, 
Syria did not accept this proposal on the grounds that preparation of the 
feasibility studies for such an endeavour would take too much time and 
they would like to start dght away with their own project. The Turkish 
side tr i ed to convince Syria that the J o int Technical Coınmittee could 
fınish such studies and suıveys in a rather sh ort time and that Turkey has 
wide experience in the rapid completion of such projects. The efforts of 
Turkey proved futile and Syria insisted on continuing on its own. 

After this futile attempt, Turkey came up with another proposal to 
build a dam jointly on the Tigris where it formed the boundary between 
Turkey and Syria. This proposal en visaged a project similar to the 
Arpaçay Dam on the Turkish-Armenian border built jointly during the 
cold war years. The water of the prospective dam on the Tigris would 
similarly be used for irrigation in the rwo countries. 

Turkey already had experience and knowledge conceming the 
technical problems to be faced when handling joint projeers on border 
waters. With its proposal to Syria, Turkey showed a wish to avoid such 
problems but without receiving any positive response from the Syrian 
side. 

As has been explained in detail in the preceding sections, the Tigris 
has a considerable amount of surplus water even after the needs of all 

84 



parties are met. It is thus possible to divert the surplus water of the Tigris 
to the Euphrates. Based on this) Turkey's proposal for cooperation 
covered the joint design and construction of connection canals between 
the two rivers. This time, the party rejecting the Turkish proposal was 
Iraq. 

Syria also opposed the Peace Pipeline Project which envisaged the 
transfer of water by pipes from the rivers Seyhan and Ceyhan) both of 
which are internal waters of Turkey, to those areas in the M iddi e East 
which suffered water shortages. Political responses to this project are 
addressed in the relevant sections of the book. 

1bus we can summarize that Turkey's efforts at building canfidence 
and an atmospbere of cooperation in the region have so far met no 
positive respons e. 
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The Orontes River 

The Orantes is transboundary river that rises in the Bekaa Valley in 

Lebanon, under Syrian control, flows north through Syria, becomes the 

Turkish-Syrian fröntier for about 31 km, and then swings west for about 

90 km through Turkey before entering the sea. In Lebanon its length is 

about 40 km. In Syria, it enters Homs Lake about 16 km from the 

Lebanese border. The lake itself is some 16 kın long. The Orantes 

ıraverses the Asharneh Plain for 24 km; then enters Ghap Valley which is 

over 48 km in length. Froın the lower end of the valley to the border is 

about 39 km. The river is a ugınented by a number of sına ll tributaries and 

springs on its course through Syria. Iınınediately after Lake Hoıns is the 

Ashameh Irrigation Scheıne covering 20,000 hectares of lan d (Naff, 1984, 

p.ll8). Anather important irrigation facility on the Orontes is the Ghap 

Irrigation scheme which covers 140,000 hectares. The waters of the 

Orantes are regulated by Lake Homs, Rastan and Mehardeh Dams and 

consumed by irrigation facilities. Presently, there are initiatives to irrigate 

a new a rea of 30,000 hecares of reclaiıned swamplands in the Ghap 

depression and new dams are under construction on the tributaries of 

the Orontes. In conclusion, alınost all the waters of the Orontes, which 

has an annual capacity of 2.5 BCM, are exhausted by the aforementioned 

projects. The amount of water in the river drops as low as 3 m3 per 

second in summer because of its use by Syria, and the river is presently 

facing a very serious pollution problem. 

The water pollution problem in the Orantes River has also been 

acknowledged by Syrian expert Yahia Bakour, as follows: (Bakour, 

1992). 

"1be environmerıtal status of the major basins varies, The Orotıtes 
Basin is experlencing increased poUution bazards caused by 
fertilizer industrles from nearby Honıs Provtnce, the Homs town 

sewerage systenı, a11d agrlcultural drainage. In the Damascus 

Basin, The Barada River is seriously polluted during the summer when 

its flows are lowest. Tbe waters of Yarmuk, Badia, and Tigris and 

Khabour Basi11s aııd coastal area are clean, and pollution is u nder 

control. In the Eıtpbrates Basiıı the ıvater is clea1ı, and 
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agrlcultural draitıage is the o11ly soıırce of pollution. "(empbasis 
added)" 

With an agreement enacted in 1994 bettveen Lebanon and Syria, 80 
MCM of the waters of the Orantes is allorted to Lebanon at the point 
where the river leaves Lebanon with an approximate capacity of 420 
MCM. In other words, ony 19 % of the water coming from the territory of 
the Lebanon is allocated to the u per riparian coumry. In addition to this 
unjust allocation, various articles of the agreement include provisions 
stipulating the control and supervision of Syria. All these clearly reveal 
the political and military influence of Syria over Lebanon. This agreement 
aroused the reaction of the Lebanese public opinion which criticized the 
agreement in legal, technical and political terms, stressing that it was not 
enacted under free and equitable conditions (Samir, 1995, p.29). Anather 
point which is important in terms of politics and the prindples of 
international law is the fact that, in spite of be ing the third ri parian to the 
Orontes, Turkey was never informed or asked for her opinion in regard 
to such an agreement. When Syria forced Lebanon into this agreement, 
it highlighted the urgent water needs of the cities of Hama and Homs 
(Samir, S., 1995). However, Turkey faces an even more serious problem 
in its Amik Plain. 

Now, ifwe compare the position of Syria, totally ignoring the rules of 
international law and thus preventing irrigation in the Amik Plain of 
Turkey, to the attitude of the Turkey in relation to the Euphrates and the 
Tigris, the following points come to the fore: 

• While Turkey leaves about half of the water of the Euphrates to 
downstream states in line with the 1987 protocol, Syria almost totally 
exhausts the waters of the Orantes without paying any heed to the needs 
of Turkeyasa downstream st;ıre. 

• Although Turkey has so far made many proposals to Syria and Iraq 
regarding the equitable and reasonable use of the waters of the 
Euphrates and the Tigris, Syria declines to enter into any negotiation with 
Turkey regarding the Orontes. 

• Syria's ambitions include the creation of a 'Greater Syria' covering 
Lebanon and the Hatay Province of Turkey which is stili sh o~ as a part 
of Syria in maps circulating in that countıy. 
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Taking into consideration above mentioned points and, just for a 

moment, changing the present geography of the Middle East to locate 
Turkeyasa downstream state in regard to the Euphrates and the Tigris, 

one can easily assess what kind of problems Turkey would have to 
confront. 

Syria's stand against Turkey as an upstream riparian in the case of the 

Orontes is similar to its policy towards ]ordan, an Ara b State. In regard to 

the River Yarmuk which is the most linportant tributaıy of the Jordan 

River, Syria is an upstream state relative to ]ordan and Israel as it is to 

Turkey on the Orontes. An exaınination of its approach to the use of the 

waters of the Yarmuk will throw some light upon the contraclictory 

policies of Syria as both a downstream and upstream state. 

The main trunk of the Yarmuk forms a boundary between Syria and 

]ordan for 40 km before it becomes the border between]ordan and Israel 
and it joints with the ]ordan River 10 km below Lake Tiberias. The 

Yarmuk contributes SOO MCM per year to the River Jordan. After pointing 

out that Syria was Jargely consuming the waters of the Yarmuk, Elias 
Salameh from the University of ]ordan, and Abu Taleb clearly outlined 

the attitude of Syria as follows: (Salameh and Taleb, 1991) 

''After consi~ering the hydrology of the river system and the socio­
economic and land use factors in the three riparians of the Yarmuk 
River, it becomes clear that ]o rdan is suf!ertng the most from the current 

impasse concerning further development of the river. !ts food 

production1 labor employment1 and food exports depend crucially upon 
the rlver water, which constitute only 40% of its share, according to the 

]ohnston plan. Initial development plans in the valley dating back to the 

fıfties and sixties were planned and implemented on the basis of 
allocations specified by the ]ohnston Plan . 

. . .At present
1 

Syria extracts mo re than the sh are specified by the 

]onbstorı Plani and uses most of the water for irrigation in the 

bighlands, whtch already receive an average annua/ precipitation 

exceeding 450 mm. 1bis amount of precipitation is enougb to support 

field crops, fnıil trees and even summer crops. Also, the irrigated a·reas 
along teh Yarmuk River are very smail and lie in very awkward terrai1ı, 

thus depriving the necessary jeasibility from teh who/e activity. 
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.i\.1oreovet~ Syria is relatively rich iu water resources and the Yannuk 

does not represent a uital or important sourcefor tbefuture. 

"lsrael's case is simi/ar in many ways. Ibe country extracts some 100 

M CM/year from the Yarmuk a/though its sh are of the occupied Yarmuk 

Triangle is only 25 MCM!year. An Additio1lai 45 MCM of water is 

pumped to Lake Tiben·as in the winter 1nonths to supplement the sources 

used for domestic and irrigation purposes outside the fordan and 

Yarmuk catchments. In all, the Yarmuk contributes approximately 4% 

to Israe/'s requirements. This relative taek of dependence upon the 

Yarmukasa water source is dramatized by the fact that part of Lake 

Tiberias' water is used to irrigate areas in the Negeu Desert in the South, 

through the national water carrier and its regional water supply 

schemes" 

As a countıy which frequently talks about solidarity among the Arabs, 

this policy of Syria as deseribed by Arab experts is important in two 

respects: 

• As it does in the case of the Euphrates , Syria pushes its water 

requirements up by allocating wa:ter to its unirrigable lands. This point 

was touched u po n before when dealing with da ta on the lan d resources 

of the country. 

• As an upstream state, Syria adapts a very deaf attirude rowards the 

justified demands of the downstream countries. 

In sum, the following saying can be used to suınınarize the policy 

adopted by Syria: 

Mine is 11ıine, but you.rs is negotiable. 
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The Jordan River 

Water Resources 

The jordan river is clivided into two main parts. The Upper jordan 

consists of the headwaters of the Dan, Hasbani and Banias Rivers which 

meet at a point six kilometers inside Israel flowing into Lake Tiberias, at 

210 meters below sea level. The Dan, the Iargest spring, eriginates in 

Israel, the Hasbani rises in Lebanon, and the Banias in the Golan Heights 

which is presently under Israel occupation. 

The part of the river extending from Lake Tiberias to the Dead Sea is 

called the Lower ]ardan. The Lower ]ardan receives, as it leaves Lake 

Tiberias, the waters of the Yarmuk which is the most important tributary 

eriginaring from Syria. The Yarmuk forms the boundary between Syria 

andjordan along its upper reaches, and betweenjordan and Israel in its 

lower reaches. 

Starting from the confluence of the ]ardan and Yarmuk, the Lower 

Jordan picks up waters coming from springs and tributaries along its 320 

km meander southward. The jordan River finally ends up in the Dead 

Sea at 395 meters below sea level. The salinity of the water of this lake is 

as high as 250,000-300,000 ppm, which means that it is seven times as 

saline as the waters of the Mediterranean. As can be depicted from irs 

very name, the lake is not fit for any life. However it embodies the 

world's richesr reserves of potassium and borax. Before 1950, 1.3 BCM of 

fresh water on average used to flow annually to the lake, and there used 

to be no change in the level of watersince evaparation was balanced by 

the inflow of fresh water. But taday, because of extensive utilization of 

the waters of the ]ardan River, there is mu ch less water feeding the lake 

and consequently the water level has falten by as mu ch as 10 meters. This 

change has, of course, affeaed the ground water table around the lake. 

The Jordan River has a total drainage area of 18,140 km2• The sharing 

of this area is as follows: 7,216 km2 in]ordan, 6,445 km2 in Syria, 712 k:m1 

in Lebanon, 1,842 km2 in the occupied West Bank, and 1,925 km2 is in 

Israel as it was before 1967. 

The contributions of the streams mentioned above to the ]ordan river 

are given in Table 8. 
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TABI.E 8 : •atural Flow of dı jordan River 

Sırcam contrlbuting to the jordan river Average annual Flow (MCM) 

Dan 

Hashani 138 
BanLıs 121 

Yarmuk 500 

350 

Toral 1354 

Sourct! Tabubted by tb· author u ın infoml3tıOn gt\'en by :ıfT, T. ( 1984) 

Tbe]onb ton Plan anti tıter Uocation Atnong the 

Riparlan teli 

The jord n Basin i hared b}' 1 rael, th Pale tinian Adıninistration 

(West Bank and Gaz.'l), yria and 1 banon. 

The Riv r ]ordan i the only urfacc \Vater r~ource available for 

jordan I r:ael and Pal :ı tin and they are cornplct.,ly depcndem on lhis 

river plu the ground \Vat r r·eserv ·i ting in the west bank and the 

coasral ar'" . Compar d to th ~ ountric , yria H nd l.cbanon have large 

water r "OUI'" 

t3rting from th time wh n }'r:ia, Palc tinc and Lcbanon \VCre in the 

Ottoınan Eınpir , variou pl n \vere d vclopcd for the use of rhcjordan 

River and it tributari . Th t4 bl 9 below H ts ınajor unrey and plan . 
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T ABLE 9 : Plans Developed fo r The Use o f the ) o rdan RJver 

Year 

195-j 
195·1 
1955 
1956 
1964 

Plans Proposed 

lsrJel's Na[iona1 \Vate.r Plan 
-

]ordan Headwarers Diversion 

Source. Nafl'and M.ıtson (1984) 

tates or OrganlzatJol15 

Undenaking the Project 

Ir is not the intention of this seetion to di cu an the e hi tarical 

hydro-development prograınıne.s for the Hiver jordan. For detailed 

infannation about the histarical background \Vith r~.gard to hydro­

developınent, the reader is advised to refer ıo other soufc , (e.g. ~aff, 

1984 and \XTolf, 1995). 

Nevertheless, aınong dıesc histari al developn1ents, an overvie\v of 

the ]ohnston Plan 'vhich 'vas accepted by the technical ooınınin from 

both Ara b and Israel, is of signifıc1nce. Aft r the frontier of the ne"' state 

had been defined in the \Var of ı 948, each country began ı o d v,elop i ts 

own water resources unilateral1y. Froın tht= 1950 , \Vater problemsin the 

region escalared and b<:carne a pr.iority on the agenda of variou ~ 

international organizations. Follo\ving the ~ d velopınent , 11ıe U 

Government then ınoYed tow<ırd deeper involven1eıu. In 19-3, P~ ~ident 

Eisenhower appointcd Eric johnsron as a ~pecial amba!jsador to ınediate 

an integrared water re~ource~ dcvelopıncnt plan for the jordan River 

Basin. Although the prcpared d oc u ıneru could not acquire J)Qlitical 
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·r is inreresring to have look at the bargaining issues during the 
srarus. ı 

. r·ong process that resulred in the plan. 
negoua ı 

The ınajor bargaining issues pertaincd to (Naff, 1984): 

• ~'ater use quotas of the ri parian states, 

• use of rhe Lake Tiberias as a water st o ring facility, 

• Transfer of rhe ~va ters of the jordan ruver out of its basin . 

• use of rhe Litani Ri ver as a part of the sysren1, 

• Poinrs relared ro international supervision and guarantees. 

Ar differenr srages of the negoriations covering che period from 1953 

ro 195), nıany plans rcflecting the approaches of all parties involved 

~vere developed ( ee Table 9). 

In the fir ~t round of the negotiations. the l.JS State Department and 

Special Envoy john ton proposed a main plan covering the dispured 

issue~ outlined above and 'Oiiciting the vie\\rs of the Arabs and Israel 

regarding such a plan. The airn "'as ro crystallize different \·ie~vs fırsr and 

then ro seek a con en us. 

Technical \vork rdating to the ınain plan ~vas carried out by Aınerican 
expertc; u nder the su pervisian of the Tenncssee Vali ey Authority (TV A), 

one of the largesr \Va ter organization of the Unıted States. Asa result. the 

~vater-use quotas of individual countries tvere detennined and various 

hydro-devclopınent faciliries on the jordan River and its tributaries were 

srudied. The U ~tate Departınent and the special envoy to Eisenhower 

occa ·ionally took part in technical \VOrks as obsen·ers in order to 

u nder ·ra nd the political aproaches of the parties involved. Constnıction 

\Vork included in the n1ain plan \vere as follows: 

• everal ınulti-purpose damsfor irrigation and encrgy production on 

the Hasbani, Dan and Banias Riverl and triburarıes of the Upper .Jordan, 

• Drainage of the Huleh !;'\\·aınp area, 

• C:ınstnıction of a 175 lv1C~1 capacity dam on the Yannuk, 
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• Diversion structures on the River Yarmuk for the porpose of water 

diversion to the Lake Tiberias and the Eastern Ghor Canal, 

• Using Lake Tiberias asa storage reservoir by dosing its main outlet, 

• Irrigation schemes on the right and left banks of the jordan River, 

• Irrigation by dams to be built on the lntermittent Tributaries of the 

Lower jordan River. 

On the condition that the above ınentioned constructions 

materialized, the Main Plan allocated, as a first approach, 394 MCM of 

water to Israel, 774 MCM to jordan, and 45 MCM to Syria. The Main Plan 

favored primary in basin use of the ]ordan waters and ruled out 

integration of the Litani. These provisional quotas were objected to by 

both the Arabs and Israel. 

In its objection, !sarel demanded to transfer water in Lake Tiberias to 

the Mediterran ean Coast and the Negev, and to increase its quota to 800 

MCM by considering the Litani and ]o rdan Rivers together. 

The Litani eriginates in Lebanon and flows to the sea also in the same 

country. Thus it isa national, not a transboundary water and it is contrary 

to the principles of international law to connect this stream to the jordan 

River without the consent of Lebanon. In spite of this, the aim was to 

r-aise the water quotas of both parties by taking the combined water 

potential of the two rivers. 

When the Turkish proposal for considering the combined water 

potential of the Euphrates and the Tigris is compared to that related to 

the combination of the Litani andjordan Rivers, the following points can 

be noted: 

• Both the Euphrates and the Tigris are transboundary waters. It is 

possible, in terms of international law, to transfer the surplus waters of 

the Tigris to the Eu phrates. 

• The economic and technical feasibility of joining these two rivers 

had already been addressed. 

The proposal put forward by Israel as an alternative to the Main Plan 

was elaborated in the 'Cotton Plan of 1954'. The Arab response to the 
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Main Plan was declared also in 1954. Intheir plan, the Ara bs in principle 
rejected the system of quota allocation since 77 percent of all waters 
involved in the main plan originated in Arab countries (Naff and Matson, 
1984 p. 40). The Arab altemative further insisted thet the annual 
allocation of 400 MCM to Israel should be reduced to 200 MCM. 

As Syria preseutly insists on the quota allocation of the waters of the 

Euphrates 90% of whicb originate in Turkey, it is striking to obseroe the 

difference betuıeen uıbat Syria standsfor today and what it did 40 years 

ago. 

As negotiations went on, Israel abandoned its demand to join the 
Litani with the jorclan River '\vhile the Ara bs dropped their objection to 
the use of the waters of the ]ardan in areas out of the river basin. 
However. they did not accept the storage of the waters of the Yarmuk in 

Lake Tiberias. Syria and ] o rdan argued that Lake Tiberias should be 
considered asa regional source and tabled a proposal for its comman 
use. This proposal '\vas rejected by Israel. Israel also rejected the Arab 
proposal entailing international supeıvision over water uses. 

After reaching an overall cansensus on technical issues, a very 
difficult process of negotiation started on the aliocation of water. When 
the option of joining the Litani in Lebanon to the ]ordan river was 
dropped, Israel withdrew its daim for a quota increase from 400 to 800 
M Cl\-I. 

A new plan was the n forınulated along the principallines of the Main 
Plan. According to thıs plan, known as the 'Unifıed]ohnston Plan', Israel, 
jordan and Syria were allocated, respectively 400, 720 and 132 MCM of 
water annually. The plan was accepted on technical terıns by experts of 
these three countries. The Israel Govemment endorsed this new plan, 
but it was not accepted by the palilical authorities of the Ara b countries 
and thus cou1d not gain the status of a palirical document. 

AJthough the final plan was agreed to by Arab technical experts, it 
received the most vehen1ent objection from Syria. Three years later, 
Aınbassador johnston suınmarized his frustrating experience in an aniele 
for The New York Times Magazine (Gruen. 1994): 
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" .. Ajter two years of d iscussion, the technical experts of Israel, 

jordan, Lebanon and Syria agreed upon every impOJtant detail of a 

unified]ordan plan. But iu October 1955 ... Syria objected to the projcet 

because it would benefit Israel as well as Arab countries." 

Eventually, the use of the jordan River by its ri parian sates was shaped 

according to the de facto situation created by IsraeJ through its militaıy 

occupation of certain aras. The current uses are quite differem from what 

had been envisaged by the Unified Oohnston) Plan, as given in the 

comparative analysis of Table 10. 

TABLE 10 :Water Allocations to Riparlans o f the Joedan Rlver System 

. 

Water 4ltocatiÖQ According to the Uni.fied 
(Johnston) Plan (MCM) 

-t . ]ordan .Yarmuk 
.. ·2$;~-< w.>:: ·· ·~= 

]ord an .- 343 
Syria 42 

Is ra el 
oor 
375 

Lebanon 35 

Total 
~ .. 795 492 1287 ·~ ... 

CUrrentUse 
Levels in 1990 (MCM) 

]ordan 

243 120 363 

o 170 l iO 

540 100 640 

o o o 
783 390 

Source: Figures of che Unıfied Qohnsıon) Plan are quoıed from (Naff and Maısoo, 1984. p.42). 

Currenr Use Levels in 1990 are quoıecl from S::ılarneh. 1991, p .38. 

According to Table 8, prepared by the author based on figures given 

by Prof. T. Naff, the total narural flow (virgin flow) of the jordan River 

which includes the upper and the lower River jordan is 1,354 MCM. On 

the other han d, the total narural flow of the jordan was assumed as 1,287 

MCM by the johnston Unified Plan. Considering the time lapse in 

between, this difference should be regarded as within reasonable limits. 

As shown in Table 10, Israel extracts some 100 MCM/year from the 

Yarmuk, although irs share of the occupied Yarmuk Triangle is only 25 

MCM/year. According to the plan, ]ordan's share from the Yarmuk was 

to be 377 MCM/ year ofwhich 100 MCM/ yearwas to be stored in the Lake 

Tiberias. However, Jordan only uses 120 MCM/year of this flow due to 

the other riparians using more than the planned allocation, and because 

jordan does not receive any of the 100 M CM/year potentially stored for 
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it in Lake Tiberias (Taleb M.; Deason j., Salaıneh, E., 1991). On the other 

hand, Israel u ses 640 MCl\.1 of water from the jordan and Yannuk which 

is 240 MC~1 higher than envisaged in the Unified Plan. 

Projects on the ]ordan River 

Lake Tiberias is the main surface water source for Israel and the 390 
MCM of water pumped annually from this lake up 360 ıneters is diverted 

to the National \Vater Canal which constirutes the viral 'blood vessel' of 

this country. \Vater needs of the settlement units and arable lands along 

the coast are ınet froın this Canal which has a length of 110 kilometers 

(lsrael \\"ater Seetar Revietv, 1990). 

Starting from the end point of this canal, water is carried to the inner 

parts of the Negev Desert in two pipelines each having a length of about 

95 kilometers In Israel, including the land areund Lake Tiberias, the 

coasr and the ·egev, 215,000 hectars of land is irrigated. The National 

Water Ca nal systeın of Israel is 205 kilometers long in total starting from 

Lake Tiberias. The canal is also fed by ground water in cemtain areas and 

abour one seventh of all electricity generated in Israel is used for the 

pumping facilities operatign along this cana I. A substantial amount of the 

water in the upper reaches of the ]o rdan River is stored in Lake Tiberias 

and the amount of water released from the lake is very limited. 

The Yarmuk has an average annual water potential of 500 MCM. Out 

of this 170 rı.1CM , year is used by Syria, 100 M CM/year is diverted to Lake 

Tiberias by Israel and 120 MCM to the East Gor Cana! by Jordan. In 

addition to water diverted to the Gor Canal, about 250 MCM of water 

flowing directly into the Lo~·er jordan is regulated by several dams and 

used for the irrigation of 31,000 hectares of land in the jordan Valley 

(Salameh. 1991 p. 12). 

The ~tagarin dam. intended to regulate the flow of the Yannuk and 

thus augment the potential of usable water. has been an issue in the 

region since 1950. However, Syria, jordan and Israel have so far failed to 

reach a tripartire agreeınent on the use of tvater to be regulated by this 

dam. Furthem1ore, Syrıa's e:x.1:ensive use of water that would feed the 

prospective dam without observing the rights of Jordan has, to a large 

extent, undennined the economic viability of such a project. \Yle have 

already presenred the coınplaints of jordanian experts on this ınatter. 
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Ground Water Resources and Relate d Problems 

Israel 

One of the most im portant shortcomings of the johston Plan was its 
exclusion of the existing ground water resources of the region. 

Israel's total water resources amount to 1 billion 600 million cubic 
meters (Israel Water Seeter Review, 1990). Of this total, 640 MCM is 
secured from the Jordan River (Table 10) and 960 MCM from ground 
water sources. In other words, ground and surface waters have 
respective shares of 60o/o and 40011> in the total water supply of Israel. All 

these sources have currently been developed. 

In Israel, there are two areas with considerable ground water sources 
. and one of these aquifers extends over a strip which is 120 kilometers 

long and lS kilometers wide along the Med iterranean coast including the 
Gaza Strip. Thi~ aquifer is also known as the 'coastal aquifer'. The other 
one is on the West Bank. The West Bank aquifer is divided into three, 
namely the mountainous aquifer, eastern aquifer and northern aquifer. 
One of the most important reasons behind the occupation of the West 
Bank by Israel is the rich grou.nd water reserves of this area (Figure 10). 
(The term aquifer is used to denete underground layers containing 

water). 

The coastal aquifer is fed by precipitation falling on the westem 
slopes of the mountain range parallel to the coastal zone. The coastal 
groundwater reserves have their source in the west bank and that is why 
Israel has substantially limited the ground water use by Palestanians 
living in this area. 

The distribution of ground water reserves in the region is shown 
below (Israel WaterSector Review, 1990): 

Mediterranean Coast 
Gaza Strip 
Other Areas 

WestBank 
Mountainous Areas 
Eastern Aquifer 
Northern Aquifer 

Total Ground Water Resources in Israel 
and Palestine 

100 

360MCM 
60MCM 

300MCM 
600MCM 
300MCM 
140MCM 
160 MCM 

960MCM 



Palestinians in the Gaza Strip and the West Bank are allawed to use 

about 170 lv1CM of ground water in a year. This aınount corresponds to 

only 18010 of the total capacity which can be used safely. Meanwhile, 

Israel uses 790 MCM/year. 

The Gaza strip is about 360 square kilometers in area and the 

population has been estimated to be 700,000 as of the year 1992. The 

population density of the Gaza area is about 2,000 persons per km1• Thus 

Gaza is among the most densely populared areas of the world and there 

is a veıy serious water shortage. Although , the safe-yield of the 

groundwater in the Gaza strip is 60 MCM annualy, presently 100 MCM of 

water is drawn. This results in large drops in ground water levels, and 

water quality has been degraded because of sea water intrusion. 

Jordan 

jordan has an annually renewable ground water potential of 385 
MCM. jordan also has in its border region with Saudi Arabia non­

renewable fossil water reserves which will be exhausted after a while 

depending upon the volume of use. The Disi ground water is the most 

important fossil water reserve having a usable period of SO years at an 

annual utilization of 125 MCM (Bilbeisi, 1991, p. 13). 

The Disi Aquifer supplies water to the Gulf of Aqaba, and it is planned 

to meet partly the water need of Arnınan also from this aquifer. 

Tbe layer conta11ıiug ground water in Disi extends into Saudi 

territory. At Tabuk wbıch ıs 50 kiloineters from the border with fordanı 

Saudı Arabia has sı11ce 1983 beerı drawing 25 MCM of water annually 

for ırrigatıon putposes. In recent years the amou1ıt oj water draıvn each 

year has been raised to 250 MCM. lVith this excessive rate of withdrawa!, 

the reserı'e is foresen to be exhausted 1lOt iu50 but in 25 years. Tb is is of 

specıalunporta1lce for fordau and it als o constitutes a striking example 

of the coutradictory attiludes of the Arabs in regard to the utilization of 

natural resources. 

Population Growtb in the Region 

Before exam.ining per capita water availability projections for each 

country sharing the jordan Basin, demographic changes in the region 
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over the next 30 years which could dramatically affect issues of water 

distribution and usage, should be evaluated. 

At the outset of the First World War, it is estimated that 80,000 jews 

and 650,000 Arabs lived in ]ordan, Israel, the West Bank and in Gaza. In 

1990, on the other hand, Israel had a population of 4.6 million (Wolf, 

1992) and ]ordan 3.3 million (Taleb, Deason and Salameh, 1991). No 

population census has been conducted in Palesrine during the last 25 

years. Therefore, population and deınographic infannation for the 

regions comprising the State of Palesrine are often based on official 

Israeli statistics. The population of Palestinian Arabs now Jiving in the 

West Bank and the Gaza Strip under the Autonomous Palesrine 

Administration is estimated approximately at 2,265.000 by Abdulhadi 

(1992) as of 1990. 

If one takes 1990 as the base year and tries to forecast population over 

30 years up to 2020, it will be immediately seen that further jewish 

immigration to Israel and the policies adopted by the Israeli governments 

on this issue have great importance for the future of the region. 

Prof. Hillel H. Shuval from the Hebrew University in ]erusalem 

outlines the approach adopted by Israel as its national policy as follows 

(Shuval, 1992, p.9): 

''Palestinian cal/s for the ending of immigration to Israel jro1n Russia 

and other countries for various reasons, such as not to increase the 

burden on the limited water resources of the area. is seen as 

unacceptable inteiference in Israel's national affairs. Israel views 

unrestricted immigration of ]eunsh refugees as the foundation stone and 

raison d'etre of the country and any demand to restrict inunigration is 

seen as inadmissible." 

It is predicted that 2 million ınore will immigrate to Israel up to 2020 

and the population of the country will reach 9.3 ınillion. Israel has a 

relatively low natural population growth rate compared to its Arabian 

neighbours and it tr i es to cover this gap by iınmigration. 

Table ll below is based on population growth rates of 3.4o/o for 

Palesrine (West Bank and Gaza), 3.5% for ]ordan and 1.6% for Israel, 

given by A. Wolf. Population forecasts made by the US Army Corps of 

Engineers is used for Lebanon and Syria. 
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TABLE 13 : Per Capita Water Supply in the Countries of the joedan Basin 

Population 

Palestine 2,265,000 

Syria (1) 12,116,000 

Lebanon (2) 3,000.000 

Water 
Resourccs 

(:M CM) 

Amountof 
water supply 

(m3/personlyear) 

2020 

ın 

744 

(1) Population and water re5ources in Syria are given on pages 95 and 9i 
(2) The warer resources of Lebanon are raken from Hakim, B., (1994). 

Some experts argue that the minimum water requiremem per person 

per year to meet basic huınan need is 125 cubic ıneters. This amounr of 
water has been found to be generally adequate for the maintenance of a 
reasonable hygienic level and high standard of living based on 
employmenr in the urban/industrial sector (Shuval. 1992). • 

However, this figure excludes the water needs of agriculture and 
industry. According to Israeli experts, additicnal water for agriculture 
and/or other industrial or urban non-potable uses can be ınade available 
through the recycling and reuse of some 65° o of the water allocated for 
don1estic, urban and industrial use. In other ~~ords, for the canıing years 
use of new water for agriculrure will be substituted wirh water recycled 
after personal consumption, and high qualiry ~vater currendy used for 
irrigation will be re-allocated to meet drinking ~'ater needs. 

As shownin Table 13, in 2020 per capita water supply \\'ili drop to 1 .... 2 
m3 in Israel, 93 ın~ in jordan, and to 27 n1' in Palestine. Taking into 
account the ıninimum water requireınent to ıneet basic human needs as 
125 m3/ person/ year, the drinking and service water gap can be 
calculated as follows (by assuming that agricultural water needs are ınet 
by recycled water or by water brought in ro the region): 
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Water Gap of jordan in 2020 ................................................ 294 MCM 

Water Gap of Palesrine in 2020 ........................................... 606 MCM 

Thus, the total drinking and service water gap of jordan and the 

palesrine State is expected to reach 900 MCM in 2020. Technical 

measures proposed to cover this gap are analysed below. However, 

before going into such an anlysis, it is useful to touch upon the role of 

agriculture in the economy of Israel. 

Comments on the Role of Agriculture in the Economy of Is rael 

As an industrialized and high-tech producing country with a per 

capita Gross ~arional Product (GNP) reaching US$ 14,333 in 1995, Israel 

eınploys only 4.1% of its population in agriculture (UN, 1997). The share 

of agriculture in GNP is less than )<yo. Although Israel has rather limited 

water resources, practices such as keeping the price of irrigation water 

much lo\ver than its real cost and the application of irrigation to an area 

of 215,000 hecrares "'·hich is much more that it really needs can be 

explained only by historically deep-rooted religious and ideological 

factors instead of ecoınonic ones. Yet it could be a great contribution to 

the solution of water problems that the Autonomous Palesrine 

Administration is presently facing if Israel allocated some of its irrigation 

water to the Palestinians. 

Econon1isrs ınake intcresting assessments with regard to the water 

pricing policy followed by lsrael (\"V'ishart, 1985). For example, Stauffer 

maintains that the annual cost of the 600-700 MCM of water that lsrael 

draws from the upper jordan and the West Bank varies between US $ 1.2 

ro 1.8 billion . ta u ffer also points that "the fact that agriculture makes up 

70aô of the total u'ater use of lsrael is an iHdicator of the ideological 

value assigned to thıs resource."Stauffer further thinks that the economic 

value of agricultural water in Israel should be taken as zero because of 

large subsidıes channelled to this sector. He notes, "as a result of an 

ideological approach aimi?ıg to tiejeu'ısh communities to the !and, there 

ernerges a quıte high opportunit(y cost in u·ater, meaning the cost of 

lunitıng the u e of lcater in other seelot-s than agriculture." Instead of 

dra~ving 600-700 ~rCM of '\Vater from the Cpper jordan each year, 
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Stauffer esrimates that the cost of obtaining the saıne amount of water 

from sea water desalinization would also vary between US$ 1.2 and 1.8 

billion annually. 

The generous support received by agriculture leads to conflicting 

views also in Israel. Water is an input wlıjch appears in different 

econornic sectors and has a varying value in each of these sectors. David 

Wishart claims that a shift of the water resources used in agriculture to 

industry and the services sector would secure a larger GNP for this 

cquntry. 

As can be seen from what has been said so far, conditions prevailing 

in the]ordan Basin are completely different from those in the Euphrates­

Tigris Basin. Examining these differences in terms of political, social and 

techrucal dimensions, the following points can be made: 

• Wirbin the last 40 years, 4 major wars have broken out in the]ordan 

Basin between Israel and the Arabs, and the state borders are stili not 

finalised. Israel has preferred to look for military solutions in ord er to get 

a higher share of the water resources of the region (Hydraulic 

Imperative Hypothesis). In contract, the political boundaries of Turkey, 

Syria and Iraq became fixed first with the Lausanne Treaty in 1923 and 

then with the Hatay Treaty in 1939. 

• To ereare a new state by returning back to the 'proınised 

land'claimed to be the homeland of Israel has been an expectation 

transferred from generatian to generatian of jews. Ideologkal 

approaches to this theme led to the assignment of great importance to 

agriculture (Ideological Imperative Hyporhesis). 

• Asstıming a partial shift of water now used for agriculrure to the 

industry and drinking water sector, an increase is expected in the GNP of 

Israel. However, the ideologkal value of water as explained above 

makes such a shift iı11possible in the near future and this fact further 

aggravates the problems existing in the region. 

In conclusion, the Arab-Israeli confHct embodies many socio­

economic issues other than water which have considerably affected the 

hydropolitics of the ]o rdan Basin. 
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Coverltıg the Water Supply Deflcit 

ParaUel to the growing \vater shonage in the Midelle East, discussions 

on various technical measures have intensified. However, it is obvious 

that physical developments only aiıning to increase available fresh water 

supply will not suffice to solve water problems incluced by population 

gro'\vth, rapid urbanizarion and environmental degradation. Hence, it is 

essential to ha\·e each country in the region design judicial and 

institutional measures and develop strategies to ensure the most efficient 

use of its water resources. 

Since almosr all rene\vable fresh water resources in the Jordan Basin 

including surface and groundwater have been utilized to the linıits of 

sustainable yield, the region has already come to the end of the age of 

dependence upon natural fresh water resorces. Therefore, non­

convenrional water alternatives are becoming imperative. These 

altematives are as follo~·s: 

• Desatination of sea and brackish water, 

• Waste-water reclaınation and reuse, 

• Intembasin water tra nsfers, 

• Large-scale water transport systems utilizing barges and boats. 

Among these, desali na tion and reuse of treated waste water is of great 

importance. Sewage trearn1ent plants should be constructed to protect 

water resources from contamination and to be a main source of water 

recovery for rhe near future. Meanwhile, desalinisation projeers should 

be initiated for the rwenty-fırst century. 

Initial investment and operation costs of the above listed facilities are 

often high. However, it is possible to overcome this difficulty with 

international cooperatıon and through the contribution of industrialized 

countries 

Belo'\v is a discussion of several projeers either iınplemenred or at the 

srage of planning in the region. Instinıtional and legal measures 

go\·erning rhe demand side will be addressed in Part IV. 
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Sea Water Desalitıation 

There is no doubt that the nıain source of water in the future ~·m be 
desalinated sea water, but not before every drop of fresh water has been 
exploited for drinking purposes and every drop of reelaimed sewage has 
been treated to the standard for unrestricred use in agriculture. The 
technologies for the desatination of sea v.rarer have been widely used by 
the o il rich countries of the Middle Easr. According to 1992 data, the total 
capaciry of the world's desatination facilities ıs 15.6 ~1CM aday (5.7 BCM 
onayearly basis). The shares of individual countries in this total capacity 
are as follows: Saudi Arabia (24.4%), the Unired Arab Emirares (10.6%). 
Kuwait (9.1%), the USA (15.20/o), ]apan (4.1%), and several other 
countries (36.1 %) (Worldwide Desalination Research and Technology 
Survey, 1994). 

Desalination technology today falls into two categories which can be 
broadly defined as Thennal processes and Non-Thermal processes (e.g 
Reverse Osmosis-RO). 

Thermal processes involve the use of energy. When water boils only 
the pure water rurns to sream: the salt in the sea water remains behind in 
an increasingly saline brine. 

Non-thermal processes involve pushing saline water at high pressures 
throigh selectively penneable ınembranes which are designed to remove 
salts. Because of the higher energy requirements of thermal processes, 
·RO processes have become the technology of cheice worldwide. 

Because of the high energy consun1ption, desalination facilities 
cannot be afforded in large capacity in countries other than the oil-rich 
opes in the Middle East u nder present conditions. For example, in Israel 
as a wealthy and high-tech country, only 4 MCM of water could be 
treated annually by 33 separate units located in 2 different areas. This 
amount corresponds to 0.2% of the total water consumption of Israel. 

There were initiativesafter the 1967 war to construct nuclear energy­
based water desalination facilities on the Mediterranean in Israel and 
Egypt, and on the Gulf of Aqaba in .Jordan. However, these initiatives 
proved futile. At the beginning, the total annual desalinarion capacity of 
these facilities was foreseen as 1,400 MCM, and the initial p lan was 
suppleınented Jater with a project to build another facilitiy in the Gaza 
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Strip. The goal of this initiative, in which the former US President 
Eisenhower took an active part in the second half of the 1960s, was to 
open up addirional land for agriculture in ordar to have about one 
million Palestinian immigrants senle in the reclaiıned new lands of the 
region. The investment costs of the power plant was estiınated as US $ ı 
billion at 1969 prices. The project would have been supervised by the 
International Corrunission for Nuclear Energy and iınplen1ented by a 
specially formed international partnership. 

The technical committee composed of Arab, Israeli and Arnerican 
experts worked on the p roject from 1968 to 1973. But, as a result of a 
political decision stemrning from both economic reasons and from the 
uneasiness of introducing nuclear energy to the region, the project was 
abandoned. 

The cost of treating sea water and relatively less saline groundwater 
in the Middle East is given in Table 14. 

TABLE 14 : Unit Cost of DesaUnation Alternatives in the Middle East 

Method of DesaUnation 
and the Sourcc of Waterel 

MSF (1) (Sc:a Wat~r) 
::=:::::=::::::::=:======~ 

MSF (hrackish) 

RO (2) (Sea W:ıtt!r) 

RO (br:ıtki~h) 

Cost Range ($/m3) Mean Co st ($/m3) 

1.07- 3.00 1.87 

0.53- 2.13 1.33 

1.60- 2.67 2.13 

0.93 

Source. U S Army Corps of Engineers, "Water in the Sand: A Survey of Middle East Water issues~. 
(1991) 
(1) Multi S~ge Fbsh Sy .. ıem 
(2) Rever..e Osmost'ı 

One of the factors which determine the cost of water desatination is 
the level of salinity. For example, the salinity of the water of the Red Sea 
is much higher than that of the Gulf. This fact alone makes any 
desatination of the Red Sea water considerably n1ore costly. 

Because of its high costs, it seems impossible for the tin1e being to use 
desalinated water extensively for irrigation purposes. Yet, there are 
intensive efforts going on to develop cheaper technologies for 
desalination. 

109 



EGYPT 

TeiAviv e 

! 
) __ ) 
l 

ISRAEL 

.. 

\ 

, 
"' , ..... 
!) 1 o: 

Q:, 

~· 
C) ~· 
~, 

O, jf 

~· ~~ ı ' 1 

, , ~ 

Dea d 
Sea 

S Y R lA 

JORDAN 
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Connection of the De ad Sea to the Mediterranean and 
TbeRedSea 

The high energy requirement of desalination facilities led to a search 
for new projeers to provide energy. We have already stated that 
initiatives to construct nuclear energy plants proved unsuccessful. 

In this context, the plan to link the Dead Sea to the Mediterranean 
and/or Red Sea would exploit the 400 m elevation difference between 
them to generate hydropower. While generating energy, the salty sea 
water would flow by hydrostatic gravity pressure into desalination 
facilities located at the low point by the Dead Sea shore, operating under 
areverse osmosis system. The hydrostatic gravity pressure exploited by 
the reverse osmosis method could sa ve approximately 60% of the energy 
requ ired by other d esaiination methods. Thus, the 400-meter drop into 
the jordan Valley could provide not only hydropower generation, but 
also produce desalinated water. The project would involve water for fish 
ponds and recreation facilities along its route. 

Studies related to the project were intensified in the late 1970's and 
rising oil costs encouraged Israel to investigate altemative energy 
sources. Later on the project became a multipurpose development 
scheme involving hydropower generation, production of desalinated 
water and recreation. 

Options for Cotınection 

Several altemative canal routes between the Mediterranean and Dead 
Sea (MDS) were studied, among these four alternatives were considered 
for further evaluation. (See Figure 12 and Table 15). 
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TABLE 15 : Optlons for Conn dng The l~ ~· 

Medlterraneatl 

nd the Gulf of quaba to the 

1 
Entry·Exlt ! 

ıeoatb Explaaadoa Opdon 
(km) 

J j 

! 
! 

1 ıubıcıaJ pbn by lsad (a) Nonhem conneaıon Jsn~ei·Wesl &nk J J r 

(b) Southem connect (1) GaZJ·Israd 
: 

ıoo 1 lv:ıd :J«dın Pbn 
.. .. (2) Jsrad lsr.ıel 120 j lhıJhlml plan br bad 

ı 

: 

ı Undaıml pbn by bnel (c) Central connccuon lsr:ıei·W~ B:ınk ,i 2 
j -' 

(d) Aqaba connecuon 
] 

jonbn-jord.ln l 1 5 J l1rubımJ pbn by jadan 
ı 

Source : Mur:ık:ııni , 1., Musbke, J\. 0994) 

Among these four option , the o nı.ral and uth m conn aions seem 

to be the most a ppropriate on es in t nns o co ı nd environmental 
iınpact. 

The central connection ha a lcngth of 72 kilonıeıcrs of \vhich 57 
kilometers consist of a nınnci ~h h a dian1 l r of 5 01 ı rs. 30 kilometers 

of this connection reınain \Vi thin braeli t nitory whil the r ınaining 42 
kilometers pas ~ through Israeli o cupi d territOr)' utonomous 

Palestine). There is a need ıo con truct ., n kiloın ter long ıunnel for 
the southem connection (2) \Vhich ~end from the Gaı.a trip lO Ein­
Bokek. Ho~vever. since a part of thi conn cıion renLıins inG za where 
the Palestinians live, 1he 1\1 ditcll"3n an ini '"l o th oonn =- ion was 
shifted north for polilkal r a on , to ı ra li l rritory ( uıhea lem 
connection-1). The juncture point of all conn ction i the D ad ea 
which is shared by lsracl and jordan. 

Project Propo etl by lsrael 

The annual cnergy production ·p cı d fron1 the otuhern 
Connection ( 1) \vhich rcmains coınpletel}' "rithin th lsra li terrirory 
would be around 1. -1.85 billion k\X' h (2 of the , nnu 1 energy 

production of the At:ıtürk Danl). This proj eıl\'i th tı:ansfer of 
1.23-1.67 BCfvl of w:.uer cach year frorn the if direrra n an to the Oead 
Sea. The total cosr of the prOJclt i tirnal d as 1.9 billion in 1990 
prices. 
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Since the water transfered from the sea would ca use a rise in the level 
of the Dead Sea by 17 m, Jordanian and Israeli mineral processing plants 
would have to be moved. It is expected that the project would result in 
a lS% reduction in potassium production. 

Project Proposed by Jordan 

As an altemative to the Israeli project, ]ordan proposed another one 
in which water would be taken from the Gulf of Aqaba, from the Red 
Sea, and carried to the Dead Sea with a 85 kilometer cana!. The canal is 
designed to have several pumping and intermediate storage facilities 
along it, and energy production would be based upon an elevation 
difference of about 395 meters. 

PoUtical and Environmental Problems Related to the Project 

The fact that the Israeli project of carrying water from the 
Mediterranean would raise the surface of the lake and thus threaten 
some archaelogical sites as well as potassium plants aroused the 
objection of other countries, jordan being in fırst place. Further, ]ordan's 
initiative to work ona similar project caused some political tensions and 
eventually led to the abandonment of both projects. 

However, surveys conducted by the United Nations revealed that an 
upsurge of about 10 meters in the Dead Sea (from- 400 to- 390) would 
cause no harm to archaeological sites. These surveys further maintained 
that an enlarged water surface arising from this 10 meters upsurge would 
enhance evapcration and therefore make a positive impact on the 
environmental conditions of this desert area. With these remarks of the 
UN Coırunission, the project again found its way onto the agenda of the 
Middle East. Some experts believe that water can be obtained at a 
relatively low cost from desatination plants using energy produced by 
these facilities. 

The unit water cost of the hydro-powered sea water and reverse 
osmosis desalination for an annual 100 million m3 of water is estimated 
to be US $ 0.68/ m,. Nevertheless, there are stili some doubts over the 
economic feasibility of the project when one considers such factors as 
the possible adverse impact of sea water on turbines and other hydro­
mechanical equipment and the present technologkal inadequacy of the 
fılters used in reverse osmosis system for the desalmation of water which 
is too saline. 
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Peace Pipeline Project 

In 1986, Prime Minister Oater President) of Turgut Özal proposed a 

'Peace Pipeline' project and since then project has drawn considerable 
attention and caused various reactions, both negative and positive. Even 

the most vociferous opponents of the project do not argue about its 
technical feasibility, but they are raising doubts about political feasibility 
and fınancing. 

The project involves diversion of water from the Seyhan and Ceyhan 

Rivers, both national rivers of Turkey, to the Arab countries in the Middle 
East. Water would reach these countries at a ra te of 6 MCM a day, which 

is only a part of the surplus waters of the above mentioned rivers after 
Turkey's use. 

Preliminary snıdies on the project were initiated in 1986. The ultimate 
aim of the project was, going much beyond the partial meeting of the 
water needs of these countries, to ereare a process of canfidence 
building and an atmesphere of cooperation by bringing the countries of 
the region araund a major joint endeavor, and hence contribute to the 
stability and security of the region. The water delivered through the 
Peace Pipeline is not intended to replace, but rather supplement existing 
water su pplies in the countries served. The project has an estimated cost 
of US $ 20 billion. It foresees the use of local ınaterials and labor in each 
country on the route of the water transfer line. 

Designed so as to contribute to the water supply of jordan, Palestine, 
Saudi Arabia and the countries of the Gulf, the project consists of two 

pipelines (Figure 13). 

• The first one called the Western Line has a length of 2,650 
kilometers anda daily water capacity of 3.5 MCM. After leaving Turkish 
territory, this line ends up in Mecca via Hama, Homus, Daınascus, 
Amman, Yanbo and Medine. According to preliminary studies the cost of 

1 cubic ıneter of water thus conveyed is US$ 0.84. 

• The Eastem or Gulf Line extends, after Syria andjordan, to Kuwait, 

Bahrain, Qatar and the United ara b Emirates. It is longer than the fırst one 
with a total length of 3,900 kilometers. Its daily capacity is, again 
according to preliıninary srudies, 2.5 MCM and the cost per m3 is US $ 
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1.07. The total cost is US$ 8 billion for the westem Jine and 12 billion for 

the eastem line. 

Since the whole project has a rather high investment cost, some 

experrs propose that instead of extencling the line to Saudi Arabia and 
the Gulf countries, the tem1inal point could be jordan where the 
problem of water shortage is felt most seriously and thus reduce costs by 
having a shorter line. The yearly water transfer capacity of this sınaller 
pipeline projects is 2.19 BCM, which is 1.6 times greater than the average 
annual water capacity of the ]ordan river. Hence it is cenain that the 
project could play an important role in dosing the water gap of jordan 

and Palesrine in particular. 

The preliminary survey related to the project needs ro be expanded 
by additicnal stuclies to be undertaken by Syria, Jordan, Sa u di Arabia and 
the Gulf countries. However, even in this state of infancy, the Peace 
Water Project has drawn the attention of various academic cirdes in 
terms of its macro-economic impacts at both the construction and 
operation stages. The manufacture of the prestresed concrete cylinder 

pipes and other components would generate a significant amount of 
new industries and jobs in the region. It would also provide a market for 
indigenous resources and goods. So, not only would the quality of life be 
improved by an increased supply of water at reasonable cost, but rhe 
economic prosperity generated would likely !essen the pelirical tension 
which is so pervasive. The situration would be funher enhanced by 
increased trade and capital flows among the countries in the region, thus 
establishing a framework of cooperation for a more peaceful regime of 
interaction due to the provision of economic linkages between these 
countries. In fact, economic studies over the project have been 
undertaken by the universities of Osaka, Torooto and Pennsylvania. 
These studies underlined the positive in1pacts of such a project on the 
countries of the Middle East. 

In sum, the technical and economic feasibility of the project is 

accepted by many. In regard to its palirical feasibility, it has been 
generally argued that realization of this project, which needs the 
cooperatlon of Turkey, Syria, jordan, Saudi Arabia, Kuwait, Oman, the 
United Emirates, Katar and Bahrain, is impossible because of the deep­
rooted mistnıst and political friction between many of these countries. 
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Political Approaches to the P eace Pipeline Project 

Since its initial presentation to public opinion and the parties 
concemed, the project has recived many political responses. While 
jordan displayed, in general, a receptive attitude, Syria and Saudi Arabia 
adopted a negative one. 

The jordanian Arnbassader to the UN, Adnan Abu Adeh stressed the 
importance of receiving water from Turkey through such a project and, 
Dr. jawad al Anani, the Head of the Center of Economic and Technical 
Studies in Amman declared his organization's support for the project 
(Gruen, 1993, p.l7). 

While jordan and Palestine, two countries with serious water 
problems and facing the threat of witnessing these problems much 
aggravated in the near future support the project, the issue has been 
diverted from its original course and a campaign against Turkey has been 
launched before Ara b public opinion through the special efforts of Syria. 

To give an idea of the tone of this campaign, the following allegations 
are quoted from Water Wars: 

" .. . Presently Turkey considers itself a regional power and trles to 
e:xtend i ts influence into the Asian Republics of the jormer Soviet Union. 
Turkey alsa has ambitions covering the south .. .Infact, the Arabs believe 
that Turkey wants to revive the Ottoman Emptre." (quoted from the 
Turkish editiorı) 

The mistaken and prejudiced content of this view is already apparent. 
As we can recall, Turkey acceded to the UN resolution and elesed the 
Iraqi oil pipeline during the Gulf War which started with the assault of 
Iraq, an Arabian country, on Kuwait, another Arabian country, and in 
which several Arab countries imposed almost all sanctions on Iraq 
ineluding military ones. Yet, one reads in the same book that this act of 
Turkey "supported the preconceived idea of Arabs that Turkey is not 
reliable in water issues." This is just one example of the chaotic 
environment desired by some in the explanation of events taking place 
in the Middle East. Putring everything else aside, one should note that an 
Iraqi oil line reaching the Mediterranean through Syria has been kept 
elesed by Syria for ınore than 20 years. 
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The water pipeline is envisaged to pass through Ara b territory and the 

decision to give water to Israel fully depends upon the discretion of the 

countries concemed. Inspite of this fa ct, a long article entitled 'The Water 

Crisis: Turkey Sells the Arab's Water to Israel: 260 billion m~ Water 

Shortage in the Arab Region in 2030.' published on 2 May 1993 in Al 

Alam AJ Yom, a Cairo based ınagazine is another exan1ple showing how 

Arab public opinion is misinfonned and what kind of political games are 

being played. W e have already stated that it is completely up to the Arab 

countries whether to accord any water to Israel or not. The water of the 

project will be drawn fully from the rivers Ceyhan and Seyhan, both 

flowing entirely within Turkish territory. Moreover, there is one more 

point to be clarified for readers who are less familiar with the statistics: 

The 260 BCM which is given in the article as the prospective water 

sh ortage is three times greater than the combin ed water capaciry of the 

Euphrates and the Tigris, which supplies water to three countries, and 

that of the Nile which waters 9 countries, eınphasising how figures for 

prospective water shortage can be exaggerated and distorted. 

We have already stated that sea water desalination plants are widely 

utilized by Saudl Arabia and the Gulf countries. These countries are 

dependent u po n foreign technology both in the procurement of 

necessary equipment and in the operation of such plants. The influence 

and commercial interesrs of international companies supplying such 

equipment and know-how ereare a lobby against initiatives which seek 

ways of water supply other than desalination. In comparison to the m3 

cost of US $ 0.84 to 1.07 of bringing water froın Turkey, it is claimed that 

the per unit cost of water to be obtained from desalinarion based upon 

the energy production through the Mediterranean-Dead Sea ~·arer 

connection is US S 0.68 (Marukami and Musiake, 199ı.ı, p. ı 17). As seen 

here, there are strenuous effons to show the cosr of desalinated water 

lower then it would acrually be. In fact , the desalmation cost per cubic 

meter water is around US$ 1.5. 

In conclusion, the peace pipeline projectproposedin good faith to 

ereale an atmosphere oj cooperation, stability and security in the region 

has been diverted from its real course and premises in the complex 

political milieu of the region. Non-implementation of this project means 

no loss on the part of Turkey. Howeue~ it is obı'ious that the M iddi e East. 

divided by many competing interests, wilJ los e mu ch. 
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Technologies for the Reuse o fWaste Water 

Waste water finding i ts wa y directly to any sewage systeın contains 
various saline dissolutions, organic partides and micro-organisms. Since 
they are harmful in term.s of both huınan and environmental health, 
waste water has to be fully or partly treated before it is recycled into the 
natural environment or reused for any purpose. 

Although treated waste water can be used in place of fresh water in 
agriculture and industry, very rigid standards restricts, to a large extent, 
the use of such water for drinking. Israel plans by 2020 to allocated all 
fresh water, in line with population growth, to drinking, and shift the use 
of recycled water completely to agriculture. In using waste water in 

agriculture, a distinction has to be made, according to the crop involved, 
between irrigation which is to be made with water of high quality and 
irrigation which canbemade with water of lower quality. 

In such crops as fresh vegetables which are consumed without any 
processing, it is compulsory to apply high quality purified water. On the 
other hand, in such industrial crops as cotton or sugar beet and in fruits 
that are to be canned after going through several stages of processing it 
is pennissible to irrigate with relatively less treated water. There are quite 
elaborate standards observed in this field. 

The cost of treated waste water varies according to the quality and 
quantity of the waste water, while another very important item which 
ınust be included in the costs is storage facilities. While the utilization of 
drinking water spreads more or less uniforınly over the whole year, 
irrigation needs concentrate ona relatively shorter period of the year, say 
2 to 5 months. It is therefore necessary to store water in periods in which 
there is no deınand for irrigation. 

In Israel out of the total waste water of 300 MCM/year, only about 100 
MCM/year is treated to a high level in the Dan Region Sewage 
Reelamation Project and Quishon scheme. An other 100 M CM/year is 

treated to lower levels and the remaining 100 MCM/ year is untreated. 
According to forecasts, waste water potential for utilization within the 
green line is in the immediare development stage (around 1995) about 
330 MCWyear; in the final stage (around 2005) about 410 MCM/year for 
a population of 7 million. (Harrosh, ].H, 1993). Not in absolute quantity 
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but in percantege terms, Israel leads the world in the utilization of water 

treatment technologies. 

Due to the increase in demand for water for drinking and industrial 

u ses, it is predicted that before 2005 the re wHl be a 500h decrease in water 

allocated to agriculture in Israel. It is planned to bridge the gap emerging 

in irrigation water with reelaimed waste water and to channel investment 

in the water seetar mainly towards wasre water treatment. 

In conclusion, the reuse for treated waste water and drainage water 

can release freshwater for higher value use and reduce fertilizer 

consumption. 

M aritime Canveyance of Water in Large Volumes 

Water canveyance by sea is presented as a relatively smalJ scaJe 

operation.resorted to as an urgent and shoıt tenn intervention in cases of 

drought. For example, when ther,e was drought, water was carried by sea 

from the mouth of the Rhone to eastem Spain ata cost of US$ 4 per 

cubic meter. However, considering the prospects of major watergapsin 

same countries in the 21st century, several measures are presently being 

discussed, including the option of routine seabome water canveyance in 

large volumes. 

According to a project on conveying water to Saudi Arabia from 

Pakistan, Sudan or Egypt, the amount of water considered is equivalent 

to 910,000 m 3 which is the daily capacity of the Jubai desatination plant, 

the largest in Saudi Arabia. Among various options, the sea route 

connecting Karachi in Pakistan to Damman in Sa u di Arabia was accepted 

as the most econoınic. In this option, tankers with a capacity of 300,000 

dwt each will carry water from the mouth of the Indus river to Damman 

which is on the Gulf, a distance of 1,600 kilometers from the point of 

origin (Farouq and Al-Layla, 1987). For the daily provision of 910,000 m1 

of water which is equivalent to the daily water need of a ciry at the size 

of Ankara it is necessary to fomı a fleet consisting of 17 rankers. The unit 

p~ce of water on board at the terminal point was cakulared $ 0.79/ m1. 

This is the CIF cost of untreated water, excluding the cosrs of unloading 

and treatment. Yet, even if these costs are added the unit cost will stili 
' 

be lower than $ 1.67 / m1
, which is the cost of water purified at the Jubai 

plant. 
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There are some suggestions for reducing the costs of transport. For 

example, there is the idea that instead of tankers as conventiona1 

transport vessels plastic containers called 'ınedusa-bag's can be used. 

These bags have a water carriage capacity of 1 MCM when attached to 

haulers. However, this idea is at the stage of further research and as yet 

there has been no experiment even on a smail scale. 

In Turkey, the Manavgat Water Supply Project was launched in order 

to meet the increased water needs of the coastal region especially in 

summer when tourism is at its peak, and also to respond to demand 

which may come from other countries. In this project, tankers will fill 

with 500,000 m3 of water daily (180 MCM yearly) at facilities to be built 

near the mouth of the Manavgat river. Water at a rate of 6 m3/ second 

(500,000 m3 daily) in facilities 1 kilometer downstream from the 

Manavgat Dam will be pumped up 50 meters to the treatment facilities. 

Then, after treating half of the daily water capacity, treated and raw water 

will be conveyed to the filling station ll kilometers away via two 

pipelines. 

It is proposed to have the operation and management of the 

Manavgat facilities transferred to the private sector and have private 

companies engaged in selling and distributing water. As already stated, 

the project is both for domestic needs and exporting water. Thus, it is 

possible for the countries of the Middle East to obtain Manavgat water 

under regular market conditions. 
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Figure 14: The Lllani Rjver Bastn 
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The Litani River 

Water Resources 

The Litani River ariginates in the Bekaa Valley in Lebanon and flows 

into the Mediterranean again in Lebanon ınaking it a national river of 

Lebanon. However, the Arabs and Israel have come up with different 

projects for the di version of this stream to the ]o rdan Ri ver which makes 

the Lira ni a regular item the water de bates of the region. 

Following the First World War, in the Zionist proposal presented to 

the Paris Peace Talks, the Litani Basin was shown as part of the area for 
jewish settlement (Figure 1). 

Ha im Weizmann, the first preside nt of the State of Israel had long ago, 

in 1921, complained in his letter to Churchill that "the Sykes-Picot 

Agreement between France and Britain ruled out any possibility of ]ews 

making use of the Li tanı River." 

In the plan prepared in 1944 by Lowdermilk, the Litani was 

considered asa part of the jordan River system and it was proposed to 

have 400h of the water of the Litani trasferred to the Hasbani, a tributary 
of the jordan River (Figure 14). 

Lebanon gave priority to energy production in the utilization of the 

Litani. Being one of the richesr countries of the Middle East before the 
civil war, Lebanon had placed special emphasis on tourism, trade and 

light industrics and launched investments to supply energy to these 

sectors. 

With, annual water capacity of 700 MCM, the flow of the Litani is 

regulated by the Qirawn Dam located at the southern tip of the Bekaa 
Valley. Energy production takes place fırst at the outlet of the dam and 

turbined flow is then diverted into the Awali Stream via a tunnel into a 

second hydro electric plant. In addition 25,000 hectares of land is under 

irrigation in the Awali Valley. Since 82% of the waters of the Litani (574 

MCM) is diverted into another stream, the remaining flow is only 126 

MCM. 

According to Lebanese experts, the total annual water endowment of 

the country is 3.28 BCM, on average, together with other sueams and 
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ground water reserves (Hakim, 1994, p.57). However, Shuval, an Israeli 

expert from the Hebrew University of jerusalem gives the fıgure 9 BCM 

as the water endowment of Lebanon (Shuval, 1994, p.295). 

Such a wide divergence in figures, where one is three times greater 

than the other, is one of many examples indicating the confusion over 

data concerning water resources of the region. Why are such conflicting 

figures given? Israel neighbors Lebanon and it has a long-terrn strategy 

aiming to make use of the waters of this country by presenting it to 

public opinion as 'water rich'. When Israel occupied southem Lebanon 

in 1982, it prepared plans to develop the water resources of the area as 

well as to eliminare the influence of the Palestine Liberation Organization 

(PLO). Lebanon, on the other hand, tried to defend its water resources 

with the assertian that these resources are only suffıcient to meet its own 

needs. 

Political Problems Related to the Use oftbe Litani 

In the south of Lebanon about 600,000 Shiite Moslems live and the 

region is relatively underdeveloped. The transfer of the waters of the 

Litani to anather stream in the north of Lebanon and development of the 

water resources in this region enhanced the discontent towards the 

central government which is generally under the rule of the Christians. 

This led to various problems among the Shiite, Sunni , Christian, Arab and 

Druze communities. 

Seniement of PLO members, in southem Lebanon after their 

expulsion from jordan and the bombing of this area by Israel created a 

chaotic environment which ended in civil war. Israel entered southem 

Lebanon in 1982 and gained control over the downstream part of the 

Litani River. It has been claimed that after the occupation of the area, 

Israel prepared technical plans and started intensive engineering work 

on water resources. In order to gain full control over the Litani and have 

access to the 700 MCM of water in the River Litani Israel had to extend , 

its occupation up to the Bekaa Valley. After considering the military risks 

involved in such an operation, Israel decided not to go further and 

established a security zone of 40-45 kilometers in the Southem Lebanon. 
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The Nile 

Water Resources 

The Nile Basin (figure 15) has a drainage area of 2.9 milion square 

kilometers which accounts for 10 percent of the whole African continent 

and is shared by nine countries: Burundi, Egypt, Edtiopia, Kenya, 

Rwanda, Tanzania, Sudan, Uganda and Zaire. The River Nile is the 

longest river in the world and runs 6,825 km from the Equatorial Region 

to the Mediterranean Sea. No other river crosses so many differem 

elimaric zones. Although it rises in a rainforest near the equator, for 

almost half of its length it nıns through semi-arid, arid and desert lands 

without receiving any perennial tributaries. That is why it is considered 

exotic in character. 

The Upper N ile has its source in the equatorial lakes, particularly Lake 

Victoria and passes through the largest fresh-water swamp in the world, 
known as Sudd, in the south of Sudan. After leaving the Sudd, (called 

here the White Nile), it flows across progressively more arid terrain to 
Khartoum, where it is joined by the Blue Nile. The Blue Nile rises from 

Lake Tana in Ethopia. Below Khartoun1, the Nile receives the Atbara 
River and there is no further inflow until it reaches to the Mediterranean. 

As regards to the contribution of waters to the Nile by various 
riparians, Sudan and Egypt contribute no water to the Nile. The annual 

water input from Ethiopia is 72 BCM/ year. Although the annual water 
input in the Equatorial Region amounts to 400 BCM/ year what reaches 
the Sudanese border in a normal year is given as between 20 and 22 

BCM/ year by Magead (1994). According to Naff and Matson (1984), the 
combination of eva paration and transpiration by swamp vegetation 
reduces the outflow of the Sudd via the White Nile to 14 BCM/year. In 

order to avoid these losses, the jonglei Canal Project was launched to 
divert the flow of the Nile before entering this region. Ho~vever this 
project could not be carried further because of political turmail reigning 

in Central Africa and southem Sudan. Besi des, the prospective irnpact of 
the project on the largest wetland of the world was enough to agitare 

environmentalist organizations in Europe. With the Ethiopian 
contribution, the annual flow entering Egypt is esrimared at 84 BCM, 

which was also used as the figure for the mean annual discharge in the 
1959 Agreement between Egypt and Sudan. 
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Of the 84 BCWyear natural (virgin) flow at the Sudan- Egypt border 
72 BCM/year or 85 percent comes from the Ethiopian highlands and the 
total supply of other six upstream riparians is 12 BCM/ year. There is no 
water supply to the river in Sudan and Egypt and evapcration losses from 
the reseıvoir of the Aswan Daın reaches 10 BCM. -

The 1959 Nile Treaty and the Water Rigbts of the Upstreaın 
Countries 

Egypt and Sudan made an agreement in 1959 on the sharing of the 
waters of the N ile. In this agreement, Egypt, which contributes no water 
to the N ile and causes a loss of 10 BC!VI of water by evapcration because 
of the Aswan Dam, gets 66% of the waters of the river's natural flow of 
84 BCM. Sudan's share is 22% and the remaining water is lost by 
evaporation. Table 16 coınpares water allocations under the 1959 Nile 
Waters Agreement. 

TABLE 16 : Allocation of the Waters o f the Nlle According to the 1959 
Agreement 

~ 

Country Countrles Contributioo 
to Water Potentlal (BCM) 

) Egypt J o 
Sudan o 

1 

1 Elhiopia 
1 

72 
~-:c~-~ Other Upstream Coum 12 

Evapcration Lo~<;es -
Total : 84 

~' 

Source \\"hırtington. D. and Mc.Clelland. E. (1991) 

: 
' 

J 

Wat 
Acco 

er AUocation 
rdlııg to the 1959 

greement (BCM) A 
~ 

-, . _-
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18.5 
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o 
10 

84 
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The 1959 Nile Waters Agreement did not reserve any water for 
upstream ri parian countries. Because of this unfair allocation , it is likely 
that serious disputes will eınerge in the 21 ~ century between Egypt and 
upstream countries, ınost of which becaıne independent in the second 
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half of rhe 20'h century and are stilila c king palirical srabiliry. ·n1e colonial 

era and British and French inteıvenrions since the bcginning of this 

century Ieft their mark on the legal rcginıc of the Nile. Interventions of 

the colonial adrninistrations on such an iınportam natural resource as 

water constirute the basic reason for the present da}' problcrns "'hich will 

be further aggravared in the 21 century. 

An overview of histarical developınents prior ro the 1959 agreemem 

willınake this point clear (Krishna. 1986, p.l-28). 

• According to a prorocol signed in 1891 bet\veen haly, acring on 

behalf of Ethiopia, and the Brıtısh Colonial Adıninistrmion in Egypr, 

Ethiopia could introduce no developınenr on the Bl uc Nilc \Vhich "-'Ould 

alter the amount of water flowing ro the N1le. 

• Following this protocol, an agreenıenr which delincared the 

boundaries of Ethiopia "-'as ınade on I 5 ı\.otay 1902 ber~veen Ethiopia and 

the British Colonial Adnıinistrarion. Although it \Vas an agrecmenr relared 

to border clarification, the Ethiopian Emperor Melenik the Second 

committed his country ro introducing no development on rhe Blue Nile 

and Lake Tana that would alter the vohııne of tlow passing ro Egypr. 

• Both with the trilateral agrecınenr signcd on 13 May 1906 by 

England, France and Iraly, and the notes e.xchanged in 1925 in Rome 

between Italy and England. Egypr's interesrs on the 1 ile were 

reconfinned without any considerJtion of the riglus of tıpstreanl states. 

• The Agreement on the \v·arcrs of the N ile in ~lay 1929 has a special 

importance in the hydro-political history of the Nilc. The most i ın portant 

artide of this agreemenr is quoted bclo~v: 

"bı Sudau and in otber cozalfrıes u nder the British Adtni1listration. 

110 irrigation or ellergy facility or cn~r det•elopmeut cau be introduced 

on the Nile or on the lakes zl'hıch constilute the source ofthefonner that 

would decrease the uolume ofu·ater receü·ed by Eg}pt or de/ay tbisjlow 

or lower the leuels ofıcater. " 

In 1935, an Aınerican firm recciYed perınıssıon from Ethiopia to 

constnıct a dan1 across the outlet of Lake Tana. Ho\\·ever. this proJeCt 

was stopped by the Brüish u nder the provisions of the 1929 agreement. 
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• Following the agreeınent of 1929 regulating the use of the waters of 
the Nil e, several protocols w ere signed and no tes exchanged to su pport 
this agreeınent. 

FinaJly, the agreement defining the sharing of the waters of the Nile 
between Egypt and Sudan was ınade in 1959. 

With regard to this agreeınent, the fallawing points are of interest: 

• With the exception of annual water allotments to Egypt and Sudan, 
teh provisions of the 1929 agreement were adopted without much 
change, 

• Sudan gave its consent to the construction of the Aswan Dam 
whose reservoir would partly occupy in Sudanese territory. 

• The annual amount of water flowing into the Aswan Dam was fully 
shared by Egypt and Sudan with respective share of 55.5 MCM and 18.5 
MCM. Egypt gave its consent to Sudan for the construction of the 
Roseries Dam and other facilities on condition that it would not exceed 
its quota. 

• All upstream ri parian countries, before starting any development on 
their waters, had to apply to the Joint Technical Committee formed by 
Egypt and Sudan, fumish this committee with relevant technical details 
and receive its approval. 

• Sudan, by esrabUshing an accord with Egypt, could introduce 
measures in its southern marshes and wetlands in order to reduce water 
losses. 

The Nile Basin became the scene of great power rivalries in the cold 
war era after World W ar II. The Bureau of Reelama tion, the biggest water 
organization of the US estimated that 33 separate irrigation and energy 
production facilities could be developed in Ethiopia. It is interesting to 
take note of the timing of the US in developing an interest in the basin. 
The start of the constnıction of the Aswan Dam in 1960 with Soviet aid 
and Nasser's political shift towards the Soviet Union led the US to extend 
technical assistance to Ethiopia for the projeers concerned. The US 
reaction to the pol irical position of the Egypt found its reflection this way 
and the issue took on an international character with the involvement of 
the two su pperpowers In fa ct, US interest in Ethiopian projeers 
diminished after Nasser's demise. 
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Projeers prepared by the US water experts envisaged an irrigation 

scheme of 434,000 hectares in Ethiopia. This was 17% of the 2.6 million 

hectares of land then under irrigation in Egypt. The projeers also 

included an estimated annual electricity generatian of 25 billion kWh. 

(about three times as much as the capacities of the Atatürk and Aswan 

dams) from four dams to be constructed on the outlet of Lake Tana, the 

origin of the Blue Nile. It was calculated that after irrigation and 

evaparation from the dam lakes there would be a reduction of 4 
BCM/year in the amount of water flowing to EgypL In spite of the fact 

that Ethiopia su pplies 72 B CM/year of the total water of the Nil e (84 BCM 

at the Aswan Dam) Egypt still tries toprevent the Ethopia from using 4 
BCM of water. An agreement originally made u nder the pressure of the 

British and Italian colonial administrations that usurped the rights of 

other upstream countries is used as a pretext for denying the legitimate 

rights of Ethiopia. 

Moreover, the respective populations of Egypt, Sudan and Ethiopia 

are, according to the 1987 data, 50, 23 and 44 million. Population 

forecasts for the year 2025 give these figures, again in the same order, as 

99, 56 and 122 million (Whittington and McCleland, 1991). Ethiopia is 

one of the poorest countries in the world with a per capita GNP of US $ 
130 (1989) and it needs to realize the above mentioned projects. The 

recent political turmail and economic problems of Ethiopia do not seem 

surmountable in the near future. It is obvious that barring Ethiopia from 

making use of the waters of the Nile, which has been declared an 'Arab 
Water' by Egypt, will lead to ınuch troublesome regional strife in the 
future. 

Canceming attempts to arrange an agreement on the allocation of the 

Nile Basin waters, between Sudan and Egypt, the goverrunent of 

Ethiopia set forth its position in 1957 as follows: 
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"Tbe Imperial Ethiopian Government has ascertained the fact that 
certain discussions have been taking place canceming the division of 
the waters of the Nile. Ethiopia alone supplies 84% oj those waters, as 
well as the immense aluvium fertitizing the tower reaches oj the Ni/e. In 
view of this fact and the overwhelming importance which such waters 
and soils represent with respect to the total water and other resources of 
Ethiopia, the Imperial Ethiopian Government finds it important once 
again to make clear the position and rights of Etbiopia in this matter 
and would, in this connection, invite attention to the official 
communique published on this subject by the Ministry of Foreign Affairs 
on 6tb Febntary 1956. ]ust as in the case oj all other natural resources 
on its territory, Ethiopia has the right and obligation to exploit the water 
resources of the Etnpire, and indeed has the responsibility to provide the 
fullest and most scientific measures for the development and utilization 
of the same for the benefit of present and future generations oj its 
citizens. " 
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Egypt is moving to~yards expanding the coverage of irrigation 

through the development of i ts desert areas. Within the framework of its 

ınaster plan for land reclamation, Egypt has selected 580,000 hectares of 

land as a priority targer to be supplied with irrigation facilities in the 

medium and long term. It plans to develop 340,000 hectares of this total 

by water coming back from irrigation within its quota of 55.5 BCM. 

However, Egypt needs 10 BCM more water to fulfiJ its original plan and 

the source of this addirional water is as yet uncertain (Whinington and 

McClelland, 1991, p.10). 

An Upper Nile Project has been considered to reduce water losses 

occurring in the Sud n1arshes in the south of Sudan. While about 50 BCM 

of water flows into these marshes, w hat flows out or actual water supply 

to the Nile is only 12 BCM. It is planned to minimize this water loss by 

the ]onglei I and ]onglei II canals to be opened in this region. The 

construction of these two canals, expected to supply an additicnal 3.8 

BCM to Sudan and Egypt, was startedin 1978 but later stopped because 

of the internal strife in southern Sudan. 
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PART m 
ANALYSIS OF SEI.ECTED TREATIES REIATING TO 

TRANSBOUNDARY WATERS 

Water Treaties 

Worldwide, according to various sources there are currently 217 

water-related agreements. These can be considered in three groups as 
follows: 

(i) Treaties related to waters that form national boundaries 
ı 

(ii) Regional cooperation agreements not related to water 
allocation, and 

(ili) Treaties on transboundary waters which involve water 
allocation among the countries of the basin concerned. 

Without knowing the exact distribution of these agreements among 

the three categories we can nevertheless say that many of these treaties 

are related to waters which form international boundaries. 

(i) Since srrean1s constirute natural barriers, many waters are taken as 

a basis in drawing boundaries between countries. Acceptance of the 

established principle of law of allocation of equitable proportions of 

water to the ri parian countries in the utilization of these waters hasmeant 

that negotiations berween countries have not so far led to serious 
problems. Having stable boundaries along these waters has taken 

priority over water allocation issues. 

(ii) Most regional cooperation agreements are not related to water 

allocation issues. They are mostly agreemenrs of general scope which 

deal with such issues as exchange of data among the countries of the 

basin concerned, flood warnings, hydraulic power production and 

ensuring safe navigation on waters. Such agreements are particularly 

related to basins which have quantitatively adequate water flow, are fed 
by abundant water coming froın both upstreaın and downstream 

countries, and face relatively low seasonal and annual changes in water 

quantity. A number of these will be introduced below. 
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The 'Treaty on the Sustainable Utilization and Protection of River 
Danube, enacted in 1994 to cover 12 countries will be discussed in later 
sections of this book. There will also be a detailed treatınent of the as 
yet unresolved dispute over the Nagymaros-Gabcikova (Bös) Project. 
The parties of this 20 year dispute are Hungary and Slovakia (former 

Czechoslovakia) which took the case to the International Court in the 

The Hague. 

The Mekong is one river which is referred ro as an example of 

regional cooperation. The four downstream states (Cambodia , Thailand, 
Laos and Vietnam) signed a Treaty on 'Cooperation for the Sus[ainable 
Development of the Mekong Basin' in 1995. However, the upstream 
countries (China and Myanmar, fonnerly Burma) are not the parties to 
this Treary. 

As far as the Middle East is concemed, the Middle East Water 
Information Network (MEWIN) is a US-based non-governmental 
organization founded in 1994 to deal with regional cooperation issues. At 
present, there are efforts to move this organization to a country in the 
Middle East. The objective of the MEWIN is stated as: 

{( ......... to improve regionalplan n ing and management of water 
resources throughout the Middle East and to promote the peacejul 
and cooperative use of this vital resource ...... " 

Apart from MEWIN, anather US based organization 'Associares for 
Midelle Eastern Research' also has a data bank and it is possible to 
esrabUsh communication between these rwo data bases. 

Considering that the water resources of Saudi Arabia and the 
countries of the Gulf are so limited that these countries already srruggle 
to provide for their needs mostly through the desalinarion of sea water 
and that the] ordan-Yarmuk basin has a water potential of only 2 billion 
cubic meters including groundwater reserves, it becomes dear that the 
objective of regional planning and development of water resources in 
Middle East is concemed particularly with the Euphrates and the Tigris. 

As the upstream riparian, Turkey holds a key position regarding me 
information network that is to be established by collecting data and 
information on the rivers of Euphrates and Tigris. Even if it is possible to 
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assess by sa tellite the snow load and depth in the E u phrates-Tigris Basin, 
or even to fınd out the water equivalent of a given snow cover, there is 
stili a need for a network of ground stations over the whole basin to 
check and correct these findings. Observation stations in Turkey would 
therefore be of cnıcial importance for any such information network. It 
will then be possible, through studies using these coınplementary 
networks, to estimate the flow of the Euphrates and the Tigris and to 

formuiate managenıent policies for water storage facilities on these 
streams. 

It is obvious that such an information exchange is of direct interest to 
Turkey as the upstream country and also to Syria and Iraq as the two 
downstream countries. However it is not always easy to perceive a 
technical explanation for the interest of such countries as the US, 
Canada, Gennany, the United Kingdom, Norway or other Midelle Eastem 
countries outside the basin. It sametimes seems like the technicians of 
these countries might better focus more on the streams in their respective 
countries and present these studies for the benefit of other countries. 

When the issue concerned is the utilization of such a precious natural 
resource as water and the region concerned is the Middle East, any 
initiative for the establishment of an infannation network system for the 
purposes of 'regional cooperation' inevitably runs the risk of being 
misunderstood, as we have exemplified before, and being politicized in 
spite of the good intent of most academic researchers involved. 

(ili) The number of treaties on the allocation of waters to riparian 
countries is relatively fewer than those in the first two groups. The 
ensuing sections of the book will be engaged in detailed analyses and 
hydro-political evaluations of the utilization of the waters of the Indus by 
India and Pakistan and the Calorada by Mexico and the US. These 
analyses and evaluations will also include comparisons with the situation 
in the Euphrates-Tigris Basin. Finally, there will be analyses of various 
articles relating to water use in the Peace Treaty signed by Israel and 

jordan on 26 October 1994. 

137 



River Danube 

Iııtroduction 

The basin of every transboundary river has its unique technical, socio­

economic and political features. Thus, the nature of problems 

concerning the utilization of water by ri parian states varies greatly from 

one basin to another. For example, the Danube flows in a elimaric zone 

that receives adequate precipitation and the use of water for agriculturaJ 

purposes is lower than the water potential of the basin. Consequently, 

quantitative problems regarding the utilization of water are of secondary 

imponance in contrast to rivers flowing in arid or semi-arid zones. What 

comes to the fore in the case of Danube are environınental issues such 

as water pollution, which largely stern froın the advanced industrial 

status of the 12 countries located in the basin. 

This seetion begins with an overview of the Danube basin, followed 

by a detailed analysis of problems related to the implementation of the 

Nagymaros-Gabcikova Project under the 1977 agreement between 

Hungary and Slovakia. 

In a· context where water problems of the Middle East, particularly 

those related to the Euphrates and Tigris, are regularly a focus of some 

western countries, a technical and hydropolitical analysis of problems 

between Hungary and Slovakia concerning utilization of the waters of 

the Danube will enable us to pinpoint how some advanced European 

countries approach the ir own water issues compared to other parts of the 

world. 
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Hydropolitical and Socio-economic Characteristics of the 

B as in 

The river Dan u be ariginates in Bad en-Württenberg to the south of 

Germany and flows for 2,912 kilometers before joining the Black Sea. 

There are 12 states, at different levels of development, along this 

watercourse and its basin: Germany, Austria, the Czech Republic, 

Slovakia, Hungary, Bosnia and Herzegovina, Serbia (Yugoslavia), 

Romania, Bulgaria, Ukraine and Moldova. Some of thesestates emerged 

following the dissolution of the former Soviet Union and Yugoslavia. 

The Danube Basin has a drainage area of 817,000 km1 and supports 

82 million people (Petersberg, 1998). The average annual flow of the 

Danube in Germany is about 300 m3/ second. This fıgure reaches 1,900 

m3/ s in Vienna with the in put of various tributaries and 6,550 m3/ s in the 

broad delta just before the river flows to the Black Sea (Hauck and 

Schmid, 1991). Precipitation in the basin can reach as high as 3,000 mm 

as an annual average, but is as low as 400 mm in the delta area. 

Table 17 below shows the differences in the level of development of 

the countries located in the basin. The table uses the Human 

Development Index (HDl) as a more recent yardstick in addition to the 

traditiona1 measure of Gross National Product (GNP). The former is a 

composite indicator of factors such as life expectancy, level of education 

(educational status of adult population; nuınber of students enrolled to 

primary, secondary and higher education) and per capita ineome in 

tenns of purchasing power parity. 
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TABLE 17 :Per Capita GNP and Human Development Indices For the 
Countries of the Danube Basin 

Cowıtries in the Basin 

Gennany 
==:::::=:::=::::::::==::=::=::=:::=:.::::~ 

Austria 

Slovakia 

Per capita GNP (1) 
us$, 1995 ;:=::::::::::.. __ 

25,179 
;=::::=:::::::::: 

','i·. ;l;r 

Human İlev~ı?.P~~J~ 
Index HD1 '(2)~ 19§~ ~ 

~w~~~~~ 

'~'~= 

0.924 :*" 

:=::-:::::=::::::::: 
24,823 .0.932 

2,331 0.873 

Czech Republic 

Hungary 

3,498 0 ,882 
==::::::::::::=:=::::=::::::::~ ~:::::::::=:::::= -==~ ~:::.=::::::::.:::::_~ 

::=::===::=:::::::::=:::==:::::::::::====:~ 

Slovenia 
~--~~~~~~· 

Bosnia-Herzegovina 
:::::::::======:::::::=~ 

Yugoslavia 
=====::====:::::.::::==::=::::::::::::::::; 

Romania 
:::::::::::::::::::::::::;:::::::::::::::::::::==::~ 

Bulgaria 

Ukraine 

Maldava 

(1) Urured Nations, World Statısticı:. 
(2) UNDP, 1997. 

4,072 0.857 

7,206 
-=~:::=:::::::::: 

1,307 

1,171 

1,274 

Examining the countries of the basin in tenns of their respective per 
capita gross national products (GNP), shows Germany and Austria far 
ahead of other countries. However, if the comparison is on the basis of 
Human Developınent Index (HDl) then the differences are not so 
striking. Some of these countries are already on their way towards 
integration into the European Union and they are thus expected to 
devetop a much improved socio-economic status in coming years. 

Activities Related to the Develop11ıent of Water Resources 

The varying economic structures of the basin countries and their 
specifıc d imatic and topographic conditions have both affected the ways 
these countries utilize water along the course of the Danube. In the 
upstream coumries, Gerrnany and Austria, water utilization for industry, 
drinking water supply and hydraulic energy production has 
predominated w hile downstream countries are also engaged in using the 
river for irrigation purposes. 
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In addition to these uses, the river has for centuries been utilized for 

navigation. On the completion of the ca nal connecting The Rhine, Main 

and Dan u be at the end of the 20th century, the age-old dream ca me true 

and the North Sea was connected to the Black Sea. 

There is 2,280 kilometres of navigation on the river, extending from 

Ulm in Germany to the Black Sea. However, since natural conclitions 

may block navigation in some parts, water storage fadlities were 

constructed both to ensure adequate water depth and also to produce 

electricity. The most important difficuJty for navigation is posed on that 

part of the river flowing between kilometers 940 to 1,040 (measured from 

the Black Sea mouth) in deep valleys where the river also fonns the 

boundaıy between Yugoslavia and Romania. This rocky part where 

water flow reaches 3-5 meters per second is known as the 'lron Gate'. 

Here, where average annual flow reaches 5,520 m'/s, the largest and 

smallest flows have varied, respectively, between 16,000 m~/s and 1,400 

m3/s over an observation period of 122 years. Twenty-fıve percent of all 

hydraulic potential of the Dan u be is concentrated in this seetion of the 

watercourse. 

In 1971, the 'Iron Gate I Project' began operation in order to solvethis 

navigation problem and produce energy. Adam with a storage capacity 

of 2.4 billion cubic meters and a height of 32 meters created suitable 

conditions for navigation and the tiıne length of navigation which used 

to be 120 hours on this part was reduced to 31 hours, together with an 

enhanced cargo capacity. On the Iron Gate Dam I, there are there are 

two hydraulic power plants with an installed capacity of 2,050 MW 

generating 1 O billion kWh energy a year. As a result of this project, about 

9,000 hectares of cultivable land and 17 settlements were completely 

submerged, while anather 20 settlements were partly affected. New 

levees, 73 km long, were built along the watercourse. At the same time, 

it was necessary to repair over 200 km of existing levees. A network was 

introduced for the drainage of the cultivable land protected by levees. 

This initiative resulred in the resenlement of 24,000 people affected by 

the project and many histerical structures had to be transferred 

elsewhere. In order to elirninare the negative downstream effects of large 

voluınes of water released by the Iron Gate ı and to produce electricity, 

anather dam, the Iron Gate II, and a hydraulic plant with an installed 

capacity of 540 MW were constructed. 
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Apart from the projeers mentioned above, there are also various other 
hydroelectricity facilities designed specifically for this type of river and 

rhese facilities are equipped with passages allowing for navigation. 
There are 8 damson the main course flowing in Austria and an other dam 
near Vienna (Freudenau) is presently under construction. Considering 
the faciHties established on the main course and hydra u li c power plan ts 
on the tributaries of the river, efforts to u tilize the energy potential of the 
river vary greatly from country to country. 

For example, while Austria su pplies rwo thirds of her energy needs 

from hydraulic plants which are dean and environmentally friendly, 
such former sodalist countries as the Czech Republic, Slovakia, Hungary, 
Romania and Bulgaria opted for a policy based on coal, liquid fuels and 
nuclear energy thus keeping the contribution of hydraulic energy low. 
Thermal plants established with standards much lower than in advanced 
plants cause serious water and air pollution , thus contributing to 
environmental problems as acid rain, which affects the whole basin. 

Along the course of Dan u be, apan from efforts to improve navigation 
conditions and produce energy, the re has also been an ongoing struggle 

against floods. After the disastrous floods which struck Austria in 1830 
and 1854, intensive measures were introduced to protect the city of 
Vienna which was eventually deemed safe from floods of up to 14,000 
m3/ s. Hungary is especially prone to the flood damage because of her flat 
topography. Therefore, many check dams were built along the river on 
the Hungarian Plain. Siınilar measures were also introduced in Romania 
and Bulgaria. In short, in the Dan u be Basin, manageınent of the river has 
meant that damage resulring from floods following sudden rainstorms or 
from ice blocks floating down to the river from neighboring 
moumainous regions has been significantly reduced. 

In the paıts of basin oc cu pied by industrially advanced countries as 
Germany and Austria. water po ll u tion is generally u nder control. In so me 
other sections of the river however, this pollution may assume serious 
dimensions. urface waters can be divided into four categories with 
respect to the level of pollution: fırst, high quality water; second, water 
containing some pollution; third, polluted water; fourth, extremely 
polluted water. Although, since the 1990's, the waters of Danube are 
considered to lie in the second class, it has been observed that they are 
now falling into the third class, and water polution increases close to 
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large senlements and industrial enterprises. Therefore, countries like 

Germany and Austria assign great linportance to waste water treatment 

facilities. Fallawing the collapse of the Eastem Bloc, pressures on other 

countries of the basin to introduce siınilar measures have intensifıed. 

International Treaties Governing the Utilization oj Danube 

The first comprehensive administrative and technical arrangement to 

prevent floods and ensure navigation on Dan u be was introduced in 1773 

by Maria Theresa, the Empress of Austria-Hungary. On 30 March 1856. 

an international coınmission was set up u nder the Paris Treaty to tak e 

charge of affairs related to the administration and control of navigation 

on the Danube. Following this Treary, there were various bilateral and 

multilateral agreements among the riparian states. Among these 

agreements, the 1948 Danube Treary is particularly important since it 

included technical standards for navigational routes and measures 

needed to make the river better fit for navigation. For example, the 

Treaty defined such technical characteristics as the minimum water 

depth in the river (2.7 ıneters before Vienna and 3.5 meters after), 

necessary width for navigation, bank slopes and size of passages from 

hydraulic plants (Hauck and Schmid, 1991). An 'International Danube 

Corrunission' was also formed to manage international watercourse 

navigation. 

Following the Second World War, the split into Communist Eastem 

and Demecratic Western Blocs hindered any effective cooperation, 

especially in relation to measures that were needed toprevent pollution 

in the river. There was a saying in the SOs and 60s that "bad jobann 

Strauss liued up to our day~ be ıuou/d have cbanged the title of his 

popuZar waltz frorn 13/ue · to ·Brownisb Da nu be., 

\Vith the breakup of the Soviet Union in 1990, the Cold War ended 

and democratization efforts started in the former Eastern Bloc countries. 

Inclusion of these countries in the expansion of the European Union 

should yield a more homogenous political, economic and social 

structure in Europe. In the positive atmesphere created by these 

expectations, the 'Treaty on the Sustainable Utilization and Protection of 

Danube' was signed on 29 june 1994 to take effect in June 1998. This 

Treaty is ınuch more comprehensive than earlier agreements of siınilar 

nature. Article 2 states that: 
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" ....... .. Ibe Contracting Parties "s hall strive at achieving the 
goals of a sustainable and equitable ıvater management, 
including the conservation, improuenıent aud the rational use of 
surface waters and groundıuater in the catchment area [ .. .}. 
Moreouer the Contracting Parties shall make all efjorts to control 
the bazards originating from accidents involving substances 
bazardous to water, floods and ice-hazards !. . .). Moreover they 
shall endeavour to contribute to reducing the pollution loads of the 
Black Seafrom sources in the catchment area. '1 

The International Commissic n set up u nder the terms of this Treaty 
has its Seeretanat in Vienna and its specialist technical teams have started 
work on the following issues (Petersberg, 1998): 

• The technical team studying partides and substances that pollute 
water has made an inventory of urban and industrial wastes, 
identifıed those which should be given priority attention and 
prepared its first progress report regarding measures to be taken. 

• Anather special team has in 1997 put in to effect its plan of urgent 
intervention against pollutants released following unexpected 
accidents. According to this plan, each countıy in the basin has 
established its own 'primary waming station' ready to activate 
urgent measures against suddenly emerging pollutants carrying the 
risk of seriously harming the river. There are also standard 
measures to minimjze the risk of such unexpected accidents. 

• Workinggroupson supervision, laboratory work and data banks 
have established a su pervisory la boratery network, identified the 
methods by which an exchange of information can take place in 
the whole basin and co me up with a mechanism to supervise all 
action programs and measures developed to prevent pollution in 
the Danube Basin. 

The conunission estab1ished in 1991 to give effect to the Danube River 
Environmental Prorection Program has identified 170 points in the basin 
which are extremely critica! regarding pollution. This prograın has also 
brought together those members of the European Union not Iocated in 
the basin, international finance instin1tions and many non-governmental 
organizations. In 1998, the coınınission delegared its full authority and 
responsibilities to the International Coı11!Itission on the Danube. 
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Problems Related to the Gabcikova (Bös) and 
Nagymaros Project in the Danube Basin 

Objective s of the Project 

The River Danube flows easrward starting from Bratıslava, the capital 

of Slovakia, marks the boundaıy between Hungary and Slovakia, and 

then enters Hungary by ınaking a wide crescenr southward (Figure 18). 

After Bratislava, the river flo~vs ona mu ch n1ore smoother bed coınposed 

of sand and gravel. In this area, many sınall islands and meanders have 

posed serious difficulties for navigation. The International Commission 

on the Danube advised Hungaıy and Czechoslovakia to take measures 

to improve the conditions of navigation, and this advice was acted on in 

1976 by the governments concerned and their joint Boundary 

Coınmission. 

Meanwhile, the oil erisis of 1973 had pushed many countries to adopt 

energy policies based on their own natural resources. Accordingly, both 

Hungary and Czechoslovakia had started work on projeers to utilize the 

hydraulic potential of the Dan u be. 

In addition, Czechoslovakia and Hungary had suffered devastating 

floods in 1954 and 1965, respectively. This ınade it urgent to build flood 

prevention facilities in the area where the river formed the boundary 

between these two countries. Consequently, it was decided to improve 
navigation, produce hydraulic energy and build flood prevention 

facilities along the course extending about 200 km berween Bratislava 
and Budapest. 

Since these two countries were both under cornmunist regimes 

deminared by the Soviet Union, it was not difficult for them to agree on 

such a project. The national assemblies of Hungary and Czechoslovakia 

ratified the Treary on the 'Constntction aJZd Operatıo11 of Facilities 
Under Gabcikova-Nagymaros Project ' on 16 epteınber 1977. 

The preamble of the Treaty defines the objectives of the project as 
follows: "Utilization of the waters of the Danube in its flow from 

Bratislava to Budapest for navigation, energy production and agriculcural 

irrigation purposes so as to contribute to rhe economies of the both 

counrries." The project accordingly envisages hydraulic energy 
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production, improvement of the conditions of navigation and protection 
of both banks of the river from floods. It was also stressed in the articles 

of the Treaty that ensuing practices and the operation of the system 

should protect the natural envirorunent and prevent any pollution in the 
river. 

Important Elenıents of the Project 

The project included the following facilities as shown schematically in 

Figure 19 (page 165). 

• The natural bed of the Danube was to be changed and an artificial 

canal of 25.2 km constructed on Czechoslovakian territoıy. This 

canal would then flow along the natural course of the river. A 

diversion facility (Dunakiliti Dam), to divert the water of the river 

into the canal, was to be built in the territory of Hungary. This 

diversion facility and check dams to be constructed on both sides 
of the ri ver would be ab le to store 243 million rn3 of water. 

• Gabcikova Hydrolectric Power Plant (HEPP) with an installed · 

capacity of 720 MW, and capable of producing 2.7 billion kWh 
energy a year, would be constructed at the 17'h kilometer of the 
canal together with channels to allow navigation. 

• Starting from the point where the artificial canal joins the river, the 
20 km of river bed would be deepened by dredging. 

• Nagymaros Hydrolectric Power Plant (HEPP) with an installed 

capacity of 158 MW, and capable of generating 1 billion kWh 

energy a year, would be built in Hungarian territory to regulate the 

waters released by the Gabcikova Daın and produce energy. 

Navigation channels would be included in this facility. 

As deseribed here, the system as a whole constitutes a single and 
indivisible project whose components are located in the territories of the 

two countries so as to complement each other. This point was clearly 

expressed in the joint agreement annexed to the Treaty of 1977. In this 

system, Hungary would be in charge of operaring the Nagymaros HEPP 

with its diversion facilities whilst Czechoslovakia's responsibility was to 

opera te the artificial ca nal and Gabcikova HEPP. 
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ır was further agreed by the parties that the diversion facility, arrifıcial 
canal and the HEPPs of Gabcikova and 'fagymaro.s would be under the 
joint proprietorship of the rwo countriesı and all coSts and energy to be 
produced would be allocated equally. 

Article 22 of the 1977 Treary stated that borders would not be changed 
and the line connecting the shallowe~t points along the n1ain course of 
the river would form the boundary berween the rwo counrries. 

Actual construction work~ were staııed in 19 8 u nder the ·e 
provisions. According to the anginal schedulc. the fır. r rurbine u nit of the 
Gabcikova HEPP would be in operation in July 1986 and the whole 
system would be in operation at the end of 1990. 

Objections to the Projectfro11ı Hungarlan Public Opinion 

Shortly after the start of rhe project: the Htıngarian public raised 
objections that the project would harn1 the cnvironınent. A number of 
protest rallies followed. Objections further intensifıed with the support of 
the 'international environınent lobby'_ The Hungarian Academy of 
Sciences also gave support to thesc objcctions and protests. The 
academy based its objections on the foiiO\'\'ıng grounds: 
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• The diversion of a substantial part of the tlo\v of rhe Dan u be ınto 
the artificial canal would prevent water withdr~rwal frorn the main 
bed, groundv..-ater level would fall, \Vetlands around the level 
would dry out and natural tlora and fa una would be daınaged asa 
result; 

• An asphalt lined di\-crsion canal ~'ould hann water qualiry: water 
containing cancerous materials \VOtıld pose a rhreat to pubhc 
health; 

• The artificial lake to be creared by the diversion cınal \vould cause 
the pollution of ground water reserves; 

• The dam to be built in Nagyınaros in Hungary would submerge 
some lan d and hann the natur~ıl environn1ent: it would also dısrurb 
the natural landscape to the north of Budapest. 



The Govemment of Hungary responded in an undecided and 
contradictory manner in the face of all these objections. At Hungary's 
request, a protocol was signed with the Czechoslovakian side on 10 
October 1983 to slow down ongoing construction and delay the phasing 
in of hydroelectric power plants. In 1984, Htmgarian and Austrian firms 
signed a contract for the financing and construction of the project. ın 
1988, a report prepared by the Hungarian govemment defending the 
implementation of the project was adopted by the Hungarian Parliament. 
Following this approval, another protocol was signed with 
Czechoslovakia on 6 February 1989 to accelerate the process of 
constnıction. However, on 27 September 1989, the Govemment of 
Hungary once more changed its mind, gave up the whole idea of 
constnıcting Nagymaros Dam, and decided to keep the Dunakiliti Dam 
(diversion facility) as it was without any further progress. 

The Slovak side replied that the project had already included all 
possible measures to miniınize any adverse environmental impact and 
that the Hungarian side was driven not by environmental but political 
concerns. To cite an example, Miroslav B. Lista, a Slovak water resources 
specialist put forward the following opinion after the collapse of the 
communist regime: 

u ......... The back.ground of these events was of a political 
characte" as reports of Hungan·an authors (Kozak, Mosonyi e.a.) 
revealed. Protests against the com1nunist regime in the form of 
political demonstrations would be seuerely suppressed, but 
environmental protests were tolerated. Nagymaros, as one oj the 
largest investmeuts, about wbich the people were insufficiently 
informed, was pinpointed as the cause of all difficulties of the 
coııntry, especially as an environmenta! danger and a burden on 
the state budget. People did not realize that Austrian firms had 
takerı over uot only the constn-1ction of two main structures -the 
Dunakiliti weir and the Nagymaros river- step but also their 
fınancing. with the perspectil/e of repayment through a part 
(about 60%) of the Hungarian share of e/eCtric erıergy produced. 

In addition, Nagymaros was said to ((spoil the view on the 
Danube bend at Visegrad", con~idered to be a "national heritage". 
Au.strians were accused of eco-exploitation of neighboring 



countries and Slouaks of an attempt "to separate Hungaria12s 
liuing along the Danube and to co ne retize the b01·dersl: i.e. to fı:x 
the border deftnitely in the Danube bed, according to the decision 
of the Trianon peace treaty of 1920. Tbis is by many Hungarians 
still considered as forced upon tbeir country, reducing Hungary 
significantly in size and significarıce, after the fall of the Austro­
Hungarian Empire. 

Ibe borderline in a t·egion of mixed population was drawn so 
that about an equal number of 400 tbousand Slovaks remained in 
Hungary and Hu.ngarians in Slovakia. After a half-century. 
during which the Hungaria1ı army occupied the south ofSlovakia 
there times, the number of Slouaks in Hungary jel/ to about ı O 
thousand, while the number of 1-Iungariarıs in Slovakia grew to 
over 560 thousand. HoweveY; illogically, the Slovaks were accused 
of an attempt to assimiiate the Hungarians. As the 1977 Treaty 
contains a voluntarily signed c on firmation of the Trianon border 
line, s ome groups of Hungarians (not large but loud) are striving 
to abrogate it by all possible means, cost what cost. 

In an attempt to preserve good neighbourly relations} CSFR 
used every opportunity to negotiate, ıoith the aim of discovering 
and clearirıg the arguments for the u.nilaLera/ abandonment of 
work. It reviewed all the potential envirorımental impacts of the 
G!N Project. Although no imminent danger of an environmental 
catastrophe was found (w hat was confirmed als o by two 
independent expertises of Becbtel EnviroJımentallnc. and Hydro 
Quebec International), possibilities of mitigation of the environ­
·mental impacts by appropriate measures were studied and 
proposed. The econonıic damage resulting frorn the total 
abandonment oj the GIN Project would reach a s um of over ı 00 
bill. CroıvrzsJ wbich represented about 80% of a yearly budget of 
the Slouak Republic and in purchase value about 1 O bill. US $. 

Such impact on the weakened state economy would be disastrousJ 
with unforseeable consequences., 

As clearly seen in the quotation above, the issue also provoked and 
highlighted the problem of ethnic discrimination 
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The Proposal of the Czechoslovakiaıı Side Against the 
Suspeıısion of the Project 

Towards the end of 1989 at the time Hungary suspended the 

construction of Du nakiliri Dam, the artificial cana! to divert the waters of 

Danube, the Gabcikova Dam on the canal, and navigation channels, 

which were all in Czech territory, were to a large extent completed. All 

that remained to be done to make the systeın operable was to complete 

the Dunakiliti Dam to divert the stream. Faced with the decision of the 
Hungarian side, Czechoslovakia started to seek other ways to make the 

project operaticnal while at the same tiıne launching diplamatic efforts 
to persuade the Hungarians to complete the dam. 

Given the position of the Hungarian Govemment, two alternatives 
were identified. Option A was the original project - which seemed 

unrealistic at that time. Option B, avoided construction of the Nagymaros 

Dam and HEPP in Hungary but sruck to the construction of the Dunakiliti 
diversion scheme. 

However, Option B also contained uncertainties since the Hungarian 

side had stopped the construction of Dunakiliti and no clear idea then 
existed as to the future behavior of the Hungarian Government. Thus the 
Czechoslovakian s ide proposed Option C, or the ,temporary solution 1, to 

reap the benefits of the already completed parts of the project. 

This .last altcrnativc, cnvisaged changing the location of the diversion 
scheme and moving it to Cunova in the Czech territory. The Czech side 

would construct another diversion facility on its own territory. In 

addition, they proposed to reduce the water storage capacity on the 
Danube to prevent any risk of flood in Hungarian territory (Figure 20, 

page 165). Through this change in the project it would be possible to 
divert water into the artificial canal and to the HEPP sited on this canal. 

Because the project to build the Nagymaros dam in Hungary had 

been abandoned, the operation of Gabcikova HEPP was also modifıed. 

Instead of re leasing large volumes of water occasionally via the turbines 
(termed coperation at peak') , it was necessary to keep the plant operaring 

by releasing the same total volume of water but over a langer period of 

time and in more limited flows. 
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Huııgary,s Failed Attempt to Block the Tenıporary Solution' 

The temporaıy solution outlined above was rejected by Hungary. 
Nevertheless, the Czechoslovakian government authorized the 
consrruction of the Cunova diversion scheme on its own territory in 

November 1991. 

Hungary launched intensive diplematic efforts against these 
developments to prevent the diversion· of the Dan·ube into an artificial ' 
cana! in Czechoslovakia. These efforts of Hungary included the 

following: 

• Centacts with the Federal Republic of Czechoslovakian authorities 
under the neutral auspices of the European Union (EU); 

• Calls for a meeting of the senior officials of the European 
Conference for Security and Cooperation (ECSC) using its 
emergency mechanisms; 

• Attempts to take the issue to the International Court of ]ustice in 

The Hague; 

• Application to the International Commission on the Dan u be to halt 
the construction; 

• Declaring that Hungaıy would unilaterally annul then suspended 
Treary of 1977 should Czechoslovakia continue its construction 
activities. 

In these attempts, Hungary maintained that the iınplementation of this 
temporary solution by Czechoslovakia would ca use the al teration of her 
border with that country. For example, a high-level Hungarian offıcial 
stated that despite soıne problems, the Paris Treaty of 19 .. 0 on borders 
had not been violated even under the hegemony of the Soviet Union. 
and that this new situarian was therefore an "extremely bad example". 
During these attempts, Hungary raised no daim over the land remaining 
between the fonner bed of the Dan u be and the ca nal in to which the flow 
was to be diverted. Therefore, this behavior could be construed as 
merely a pelirical taetic to attract the attention of the international 
conın1unity to this specific issue. 
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The Czechoslovakian authorities declared, for their part, that the 

implementation of the project would be no violation of the principle of 
unchanging borders. 

After Vaclav Havel, an internationally renowned writer, became 

president of Czechoslovakia, his declaration that the project had to be 

maintained caused great disappointment on the Hungarian side and 

accelerated its steps to nullify the 1977 Treaty. 

Hungary Nullifles the Treaty 

Having failed to block the 'temporary solution', the Hungarian 

Parliament declared the nullifıcation of the 1977 Treaty which it had 

earlier suspended. This decision also included a provision that there 

would be no further discussions with Czechoslovakia beyond those 

related to nullification. The parliament did not only resolve to caneel the 

Hungarian part of the project, but also stated its opinion that those 

facilities remaining on the Czechoslovakian side should not be put into 

operation. This opinion was officially communicated to Czechoslovakia 
on 19 May 1992. 

This unilateral annulment of the project imposed heavy costs on the 

Hungarian economy. The Antall-led government of Hungary had tried 

unsuccessfully to justify its actions legally on the grounds that the Treaty 

of 1977 was signed under the Coırununlst regime and thus its 

consequences should be binding on that regime only. However, 

Hungary was forced to pay compensation to contracting Austrian firms 

amounting to more than US$ 260 million, quite apart from the burden of 

a US$ 560 million loan extended by Austria for the project. 

In annulling the Treaty of 1977, Hungary acted on the ınistaken 

assumption that the other side would also stop the project. But this 

disregarded the fact that the Czechoslovakian side had already made 

much progress in the project. A high level Hungarian official adınitred 

this error by saying that "nobody in Hungary had ever thought that the 

Czechoslovakians would attempt to divert the Danube onto their 

territory. 11 

Despite Hungary's actions, all political parties in Czechoslovakia 

(excepting those representing the Hungarian minority) agreed that the 
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Gabcikova dam should be completed and thus doomed Hungarys 
protests to failure. On 20 October 1992, Czechoslovakia declared that 
technical preparations to divert the river to its new course were 
completed and navigation on the river would therefore be stopped for 
two weeks. The Danube was diverted into its new course on ı 

November 1992 and Gabcikova HEPP was phased into operation. 

On ı Januaıy 1993, Czechoslovakia split into the Czech and Slovak 
Republics and the direct partner of Hungaıy after this division became 
the Republic of Slovakia. 

Initiatives by the European Uniotı 

Cancurrent with Hungary's nullification of the 1977 Treaty in 1992 
and attempts by Czechoslovakia to develop a temporary solution, the 
European Union was intensifying its efforrs to bring about a solution to 
the problem. In April1992 it proposed to act asa mediator between the 
parti es. 

The EU stressed that it was ready to appoint specialists to, and preside 
over, a erilateral cornmission to assess the legal aspects and 
environmental implications of the project. The Union asked the parties 
to agree to the following: 

• The governments of Hungary and Czechoslovakia would apply 
separately to the European Union; 

• Both governments would agree to abide by the decisions of the 
eripartire commission; 

• Both govemments would abstain froın any step that would block 
the implementarion of measures in line with the report prepared 
by the tripartice commission. 

It was decided, along these lines. to hold the first meeting of the 
commission in Vienna before the diversion of Danube to its new course. 

The Government of Czechoslovakia infonned the Commission that it 
could negotiate the terms of the teınporary solution provided Hungaıy 
continued the construction of the DunakiJiti Dam and guaranteed water 
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flow in to the newly constnıcted ca nal. Hungary, on the other hand, 
insisted that Czechoslovakia should stop all project-related activities 
during the process of negotiation. 

Given the conflicting stances of the parties, the first meeting of the 
commission was unsuccessful. Subsequently, the EU's efforts could not 
prevent Hungary's unilateral annulment of the Treaty of 1977 and the 
diversion of the river to a new course by Czechoslovakia. This meant the 
emergen ce of a de facto situation. 

In 1993, facing some new circumstances, the parties decided to take 
the issue ro the International Court of justice. An Arbitration Contract 
prepared for this purpose was submined to the Court on 3 April1993. 

Decisions of the International Court of ]us tic e * 

The Arbitration Contract asked the International Court of justice to 
resolve the following issues: 

(i) Was Hungary entitled to first suspend the 1977 Treaty and then 
annul it? 

(ii) W as the Federal Repu b li c of Czechoslovakia entitled to 
introduce a 'teınporary solution' in November 1991 and then to 
start operaring facilities unilaterally in Noveınber 1992? 

(iii) What judgment can be made of the legal validity and 
consequences of Hungary's declaration of 19 May 1992 to annul 
the Treaty? 

The Court of justice was a lso asked to assess the economic 
impllcations of the present state of affairs. 

As to point (i) above, The Court voted 14 to 1 that Hungary was not 
legally entitled to annul the Treaty. In discussions over the issue outlined 
in paragra ph (ii) Slovakia argued that the suspension and then 
annulment of the original Treaty by Hungary made it necessary for 
Slovakia to continue relevant activities under a project similar to the 
original one. Slovakia based her daim of the legal validity of the 

(•) Tbis secıton is based 011 the Communtque ıYo 97/10 issued by the Court oj ]usllce on 25 
September 1997. 
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'temporary solution' on the principle of approximare application. The 
Court did not see any point in investigating whether there was any such 
principle in internationallaw and stated that even if such a principle did 
exist its application could be possible only within the framework of 
already existing treaties. In relation to the Gabcikova-Nagymaros Project, 
The Court also resolved, in line with Article 1 of the Treaty of 1977, that: 

• the project cansisred of interlinked con1ponenrs which could not 
be isolared from each other: 

• the project was a single and indivisible one requiring the joint 
proprietorship and investments of both countries as sriputared in 
Articles 8 and 10 of the 1977 Treaty. 

On the grounds outlined above, the Court decided that there was a 
su bstantial difference between the original project as deseribed in the 
Treaty and the 'temporary solution'. 

Maintaining that it had resorted to this solution in order to ınitigate her 
losses arising from the unilateral abandonment of the original project, 
Slovakia insisted that "an established princip!e oj international law 
allows one party to seek ways of reducing its losses where the other party 
fails to /ulfill its obligalions." The Court, however, argued that this 
prindple could be a basis for assessing losses but not an exeuse for any 
other wrongful act. 

The Court had separate discussions and voting on the 'teınporary 
solution' activities started by Czechoslovakia on her own territory in 
1991, and on the unilateral decision to divert the Dan u be to a new course 
in October 1992. 

On the first issue, the Court voted 9 to 6 that Czechoslovakia did not 
commit a wrongful act by introducing a 'teınporary solution' in 1991 on 
the grounds that negotiations between the parti es were continuing at that 
tin1e and there was no definitive indication of the result of these 
negotiations. 

However, despite the Court's support for its 'temporary solution', 
Czechoslovakia's unilateral decision to divert the course of the river in 
October 1992 was considered a wrongful act, again by 9 to 6 votes. 
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The third issue raised in the Arbitration Contract related to the 
assessment of the legal validity of Hungary's declaration to annul the 
Treaty. The Hungarian side put forward five points to defend its position: 

• State of necessity, 
• The impossibility of performance, 
• Fundamental changes of the original circumstances, 
• Material breach of Treaty, 
• Development of new norms of international environment law. 

- State of necessity 

The Court of justice ruled that even if there had been a state of 
necessity this would not be a sound basis for the annulment of an 
agreement and a state of necessity could be a valid defense only in those 
cases where there was fa il u re in the implementation of an agreement. 

- The impossibility of performance 

The International Court observed that Articles 15, 19, and 20 of the 
1977 Treaty allowed for the reconsideratlon of emerging economic and 
ecological circumstances by the parties involved and therefore the 
introduction of new arrangements. 

- Fundamental changes of the orlginal circumstances 

The Court ruled that it was possible to faresee the developments in 
international norms on the environment, and additionally, that Articles 
15, 19, and 20 were framed in such a way as to be adapted to new norms. 
On these ground.s, the Court decided that the points ralsed by Hungary 
could not remove the obligations of the agreement. 

- Material breach of Treaıy 

The most important argument of Hungary that the agreement had 
been materially breached was the actual construction of facilities under 
the 'temporary solution'. The Court accepted that the diversion of the 
Danube to a bypass canal by Czechoslovakia in October 1992 was a 
wrongful act. However, the Court maintained nevertheless that the 
declaration of Hungary on 19 May 1992 to annul the agreement could not 
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be valid since the act of diversion had not taken pJace by that dare. 
Consequently, since there had been no act of diversion by 19 May 1992 
and no possibility of negotiating disputed issues, the Coun rejected the 
Hungarian daim that the Treaty was breached in May 1992. 

- Development of new norms of intenıational environment law 

The International Coun of ]ustice stated that newly emerging 
environmental laws could be incorporated into the original agreemem 
by mutual consent and within the framework of Anides 15, 19 and 20. 
According to the Court, these anides made it possible to address and 
discuss new environ mental n orms in the context of a corrunon plan. In 
any case, the veıy reason for including these articles in the Treaty had 
been to respond to needs which might emerge in the course of time. 

In sum, the Treary was not a static one but a structure able to adapt to 
new norms defined by international laws. Environmental concems had 
grown rapidly in the years following the signing of the Treaty, clearly 
proving the validity of Articles 15, 19 and 20. 

The Court observed that the parties had both respected 
environmental considerations but had not been able to agree on the 
scope and content of measures to be taken u nder the project. The Court 
further decided that initiatives by a third party would contribute to the 
settlement of the dispute in case there was no adequate saftening in the 
original stands of the parties. 

Upon these considerations, the Coun declared that both Hungary and 
CzechosJovakia did not fulfılJ their obligations imposed by the Treaty of 
1977; that wrongful acts of both parties had not legally Ied to the 
expiration of the Treaty; and that there was no justifıcation for the 
annulment of the agreement. 

In conclusion, the International Court of justice voted by ll to 4 
against that the declaration of annulment dated 19 May 1992 did not 
legally end the Treacy of 1977. 

The Court took this decision by examining whether the acts of the 
parties in the period 1989-1992 were in accordance with international 
norms. The decisions of the Court as to the future acts of the parties 
underthis evaluation are summarized below. 
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Legal Consequences of Court ]u.dget1ıents 

The Court of justice accepted that the Treaty of 1977 was stili in effect 
as a document governing relations between the parties. Although these 
relations are also govemed by other conventions involving these two 
countries and by the provisions of international law as well, the Treaty of 
1977 had predominance over them. Nevertheless, the Couıt observed 
thatade facto situation had emerged asa result of non-compliance with 
this Treaty and this situation could not be overlooked in legal terms 
regarding the furure actions of the two countries. The de facto situation 
existing since 1989 is stili valid and shaping the relationship of the two 
countries. lt is essential to take this fact in consideration while assessing 
the circumstances that emerged as a result of the non-fulfillment of the 
obligations in the Treaty. 

The joint investment project is not restricted to energy production but 
also includes other objectives. These are related to the improvement of 
navigation on the Danube, flood prevention, frost control and protection 
of the environment. The parties agreed to fulfill their obligations, 
implement and conclude those parts of the project relating to these 
objectives. 

Based on the points presented above, the Court voiced the opinion 
that the parties were under a legal obligation to realize all objectives of 
the project from the Treaty of 1977. 

The Court also observed that the environmental impact and effects of 
the project were of great importance and stressed that it was necessary 
to bear in mind existing standards in environmental risk assessments. 
Although Articles 15 and 19 of the Treaty included obligations for the 
protection of the natural environınent, son1e new nom1S and standards 
have emerged within the last two decades. According to the Couıt, 
international nonns and standards apply not only to newly launched 
invesrments but also for those already in operation. The Court was of the 
opinion that the parties should develop a new approach to the 
environmental impacts of the operation of Gabcikova HEPP. In 
particular, there was urgent need to solve problems related to the 
vol u me of water to be released into the former course of the Danube. 
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According to Article 26 of the 1969 Vienna Convention on 

international Agreements, "any agreement in effect binds the parties and 

requires their consistent action in good faith." According to the opinion 

of the Court, the principle of "action in good faith" refers, in the contexı 

of the case under examination, to the objectives of the Treaty and the 

intentions of the parties to conclude the Treary. As such, this principle 
has a meaning beyond the execution of the Treaty in its narrow sense. In 

other words, the principle of action in good faith imposes an obligation 

to realize the main objectives of the Treary according to a reasonable 

consensus. 

The Treaty of 1977 not only covers the issue of joint investment but 

also represents a legal arrangement. According to the agreement, the 

'boat passage system' to ensure navigation fell under the joint 
proprietorship of the parties and the operation of this integrared system 

required coordination. In addition, the returns from the project were to 
be allocated equitably by the parties. Since the Treaty was still in effect, 
the International Court deemed the joint legal arrangement as the main 

element and stressed the need to re-iınpose it. 

According to the Court, which examined the situation in its wider 
context, since the construction of Dunakiliti Dam in Hungarian territory 
had been abandoned, the Cunova Dam in the territory of Czechoslovakia 
had the saıne status with Dunakiliti Dam. This dam too would have to be 
operared in compliance with the agreed rules. The International Court 
stated that the re-institution of the joint regime would be in conformity 

with the principle of optimal utilization of ~rater resources and 
conducive to the realization of the objectives stated in the Treaty. 

There was no application to the Court to assess the losses incurred by 
either paıty as a result of implementing the project in a manner different 

than that originally envisaged. However, the parties asked the Court to 
lay down the principles by which any request for compensation could be 
put foıward. 

The Court decided that the parties had to compensate for each other's 
losses on the grounds that both Hungary and Czechoslovakia had been 
involved in wrongful acts. However, the Court suggested avoiding such 
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an action on the grounds that the wrongful acts had been overlapping 
and uncompleted. Hence the paıties could mutually give up their clau11s. 

As to the costs incurred in joint construction, it was decided to 
consider such costs separately from compensation and have them 
liquidated according to the relevant articles of the Treaty of 1977. The 
Court further ruled that Hungary could share the benefits of facilities 
constructed in Czechoslovakia by sharing the investment and operaring 
costs of these facilities. 

Establisbnıent of a Tenıporary Operation Regime on the 
Disputed Part oj the Danube 

Following the diversion of the Danube to its new course by Slovakia, 
the parties conducted negotiations in 1993 and 1994 for the 
establishment of a ıtemporary operation regime' on the disputed part of 
the watercourse. 

The Treaty of 1977 had stated that the former course of the river 
would be given SO m'/ s water in winter months and up to 200 m3 / s 
during the growing season for vegetation and crops. Based on these 
quantities, it was planned to produce energy in Gabcikova HEPP by 
diverting 81 percent of the annual flow of the Danube into its new 
course. 

Slovakia proposed, as a fair compromise, to temporarily (until the 
decision of the court would be reached) increase the sanitary flow 
several times, to a level of 100 to 500 m3/s. Asa consequence, the amount 
of water to flow through Gabcikova HEPP was reduced to 65 percent of 
the average annual flow. 

During negotiations, Hungary demanded that water to be released to 
the former course should be raised to two thirds of the average annual 
flow in order to maintain the ecological balance. However. this demand 
was not accepted by Slovakia since it would substantially reduce energy 
production. In addition, Slovakia claimed that the re-direction of 70 
percent of the waters of the Danube to its former course would lead to 
eutrophication in the waters of the diversion canal and further 
deteriorate ecological conditions by accelerating the process of erosion 
along the former course. 
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As a result of this two-year negotiating process, a cansensus was 
reached in April 1995 on a 'temporary water managcment regime'. 
Following this agreement, the long disputed Dunakiliti dam was 
reconsidered with some project revisions and the daın was finally 
constructed. With this facility, the old course is supplied \\rith varying 
ra tes of water flow that may rise to SOO ınj/s. 

There is as yet no clarity as to when a definitive and final agreemem 
might be reached. 

Conclusion 

Prior to the 90s, there were in Europe the Eastem Bloc countries 
govemed by communist regimes and the countries of the Westem Bloc 
having multi-party demecratic systeıns. This basic divergence in politicaJ 
stnıctures had stymied any ful1y-fledged agreement on the non­
navigational use of the Danube by its riparian states. It was only in the 
new context following the dissoJution of the Eastem Bloc and the 
process of democratization that the 'Agreeınent on Cooperation for the 
Sustainable Utilization and Protection of the Danube' could be reached 
in 1998. 

Turning to the Euphrates-Tigris Basin, we can observe that both Syria 
and Iraq are govemed by single pany authoritarian regimes while 
Turkey's system is democratic. As with the Danube, this discrepancy has 
blocked any fruitful agreement between the parties in the Euphrates­
Tigris Basin too. 

Regarding the water dispute between Hungary and Czechoslovakia in 
Central Europe, we observe that a 25 km stretch of the original 
watercourse of the Danube was modified in spite of all the objections of 
Hungary. 

It is inceresting to note that while many specialists from Europe, 
mainly froın Germany and the United Kingdom, and from the US have 
exhibited a keen interest in the water issues of the Middle East and that 
many international ıneetings have been organized areund these issues. 
there has been less interest in the Nagyınaros-Gabcikova dispute, 
although it creates a risk of serious ecologica I disaster. The literarure on 
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this dispute is surprisingly limited with the exception of the official 
opinions of the parties and the son1ewhat aınbiguous rulings of the 
Intemational Court. 

Some in the West have made determined efforts to present Turkey's 
temporary and veıy short period of water withholding to impound the 
Atatürk Dam as a deliberately ill-intentioned act. Yet, the same actors 
were far less critical when Czechoslovakia stopped navigation on 
Danube and diverted the flow onto her own territory. They were willing 
to go along with the emerging de facto situation. 

It is beyond the competence of this author to consider these issues 
from the angle of international law. Therefore, the decisions of the 
International Coun dated 27 September 1997 and its implications have 
been touched on by presenting related press releases, without further 
legal evaluations. 

Considering the issue in very broad terms, Hungary undersigned, on 
16 September 1977, an agreement on the Gabcikova-Nagymaros Project 
and then stopped it by a unilateral decision. The main factor driving 
Hungary to take such a decision was the serious environmental problems 
that the project was expected to generate in Hungarian territory. First 
Czechoslovakia, and then the Republic of Slovakia, after the split of the 
country, insisted that the project should be continued and actually 
started operating the diversion ca nal and Gabcikova HEPP. 

European Greens, who are presently engaged in various lobbying 
activities to prevent the constnıction of the Ilısu Dam within the 
Southeastern Anatolia Project (GAP) in Turkey, were impotent against 
the Nagymaros-Gabcikova project on the Danube. 

At the meeting on 'Global Water Policies and Cooperation in the 
Management of Transboundary Waters' in Petersberg, Bonn on 3-5 
March 1998, the main theme of the communique from the meeting was 
an advocacy of regional solutions to water issues and clisputes. This 
approach found reflection in the Petersberg Resolution under such 
paragraph headings as 'Broad Based Partnership', 'Focus on Cooperation 
at the Regional Level' and 'Support for an International River Basin 
Commission'. The final document also stressed that non-riparian 
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countries which are not directly involved in the issue and international 
organizations could inteıvene in related discussions. 

This is a clear indication that econornically powerful actors do want to 
get involved in water-related issues. The motivation behind this has less 
to do with contributing to any solution than their economic and political 
interests. Unfortunately, initiatives driven by these interesrs may 

overlook some basic facts. 

Same of those who assert that water issues in the Middle East must be 
handled at a regional level regard the dispute between Hungary and 
Slovakia as a purely bilateral problem. For example, when Germany was 
asked its opinion regarding the attıitude of thepartiesin the Gabcikova­
Nagymaros Project who had both breached international legal norms, 
the German authorities stated that the issue was of interest only for 
Hungary and Slovakia. 
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Colorado River 

Introduction 

The 2,330 km long Colorado River in the southeastem United States 
of America has a drainage area of 632,000 square kilometers (1/ 12 of the 
total surface area of the country). After flowing through seven states of 
the US, Colorado River enters Mexi~an territory and joins the Gulf of 
California in the Pacific via a large delta (Figure 21). 

The rivers carries 18.5 billion cubic meters of water (586 m3/s) as an 
annual average at the point where it joins the Gulf. Areund the Keban 
Dam, the Euphrates has a drainage area of 64,000 square kilometers and 
its average flow is 640 m3/ s. Despite the fact that Colorado ruver has a 
drainage areaten times as large as the Euphrates at the Keban point, the 
Colorado River receives less water than the Euphrates at the Keban point 
on a per kilometer squared basis. 

The Colorado River is fed by the snow of high plateaus and 4,000-
5,000 meter high Rockies, extending north to south towards the center of 
the US. After Colorado, Utah, Wyoming and New Mexico, the river enters 
the states of Nevada and Arizona which have desert characteristics 
sirnilar to those in Egypt and Sudan. As such, the Colorado River is 
regarded as the 'Nile of America' (Anık, 1991). 
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Water AUocation to States and the Agreement of 1922 

With the dlscovery of gold in the Rocl<ies and sorne regions in the 
west of the US, there was a mass population movement to the west 
known as the 'Gold Rush'. However, rnany of these striving and 
ambitious people hoping to find gold and get rich in a short time had to 
engage in agriculture after their hopes faded. They soon found out that 
the summers were too dry for crop farming in the State of Colorado. They 
then organized under the leadership of Horace Greely, the founder of 
the city of Greely, built the first water eliversion facility on a tributary of 
the Colorado River in 1870, and subsequently started irrigated farming on 
an area of about 3,000 hectares (Bekişoglu , 1992). Following this first 
success, farmers organized in smail groups and started to introduce 
irrigation to ever wider areas. 
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Railroad construction which had begun before irrigation staıted its 

crucial role in the development of the region, allowed the marketing of 
farm products and especially the developnıent of the cattle trade. 

ın the 1870s, cultivable land was divided into parcels of 64 hectares 
and distributed to farmers. Legislative measures were introduced to 
prevent the division of farm plots through sales or inheritance, which 
alsa contributed to efficient and productive fam'ling. 

However, these efforts for responding to ever increasing farming 
needs by water transfer from one tributary to anather placed farmers in 

different river basins in opposition to each other, and also to miners who 
needed vast volumes of water to sift gol d out of other material. In 1882, 
the Denver State Court had to rule over the dispute. This couıt ruling laid 
the basis of legislation related to water issues in the US as well as in the 
State of Colorado. The Denver Court Ruling included two fundamental 
points to safeguard the right to use water (Bekişoglu, 1992). 

(i) Transfer of water from one basin to anatherisa lawful act and 
there is nothing unjust in transferring the surplus water of one 
basin to a water needy area. 

(ii) Farmers can organize themselves and take priority in utilizing the 
water resources of the State of Colorado on condition that such 
utilization is for public benefit and not to the detriment of any 
prior entitlement to water use. 

These diversion and irrigation schemes, however, did not include 
large storage facilities. Consequently, the long droughts which happened 
from time to time affected the farming population and even forced them 
to seek settlement elsewhere. In 1902, a Federal \Vater Administration 
based in Denver was established to find solutions to the water problems 
of 17 states including the 7 in the Colorado River Basin. The main 
purpose was to bring dispersed water diversion facilities existing at 
different points along the course of streams in conforınity with the 
principles of overall water resources planning. In addition, large-scale 
projeers were launched under the control of the Water Administration 
and with the financial support of the Federal Government. 
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Since the flow in Colorado River varies with respect to both seasons 

and years, there was a need to regulate the waters of the river by a 

number of large dams as is the case with the Euphrates. It was of course 

impossible to build such large facilities with the financial means of 

farmer organizations and individual states, so the Federal Government 

had to intervene. 

Imperial Valley in the State of California near the Mexican border had 

quite fertile soil and a project was prepared in 1919 by the Federal 

Goverrunem for the irrigation of this plain. This project, however, gave 

rise to serious concems in the upstream states and Arizona. These 

upstream states therefore launched initiatives before the Congress over 

their concerns that the water entitlements to be established by the State 

of California would bring serious limitations to theirs. Congress then 

passed a law on 14 August 1921 fareseeing negotiation among the states 

involved for an equitable allocation and use of the water resources of the 

region. 

Representatives of the 7 states met together and divided the Colorado 

Basin in to two parts, the 'u pper' and 'lower' basins, in an agreement 

enacted in 1922. The demarcation line between the two basins was Lee 

Ferry located at the outflow of Glen Canyon Dam. 

According to Article III (a) of this Agreement, each basin was 

allocated 9.25 billion cubic meters of water a year. The upper basin 

included the states of Utah, Wyoming, Colorado and New Mexico, while 

the states of the Jower basin were Arizona, Nevada and Southern 

California. Article III (b) of the agreement gave priority to the lower basin 

states by specifying that the states of this basin could increase their 

beneficial uses of the Colorado Basin by 1.2 billion cubic meters. 

Apoint of interest in this Agreement was the fa ct that the water rights 

of Mexico as a downstreaın country were referred to only in very broad 

terıns and that the complete average annual flow of the river (18.5 billion 

cubic meters) at the point where it reaches the sea was allocated to the 7 

states of the US without any concem for the water needs of Mexico. 

Article III (c) of this Agreement refers to the water rights of Mexico 

as: 
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u •••••••• future Mexican water rights recognized by the United 
States shall be supplied first out of surphtS over and above 
aggregate of the quantities specified in ( a) and (b), and if this 
surplus is not enough the deficiency sball be bonıe equally by the 
two basins ... "(Whiternan, nd). 

Here the principle is to provide for the water use of Mexko as a 
downstream country through the quotas of the seven states as accepted 
by the US. As far as water use by upstream countries are concemed, this 
arrangement was similar to that intheNile Agreement signed by Egypt 
and Sudan in 1959. In fact, according to the Nile Agreement, the 
allocation of water at the Aswan Dam was 55.5 billion rnl for Egypt and 
18.5 billion m 3 for Sudan (Table 16) and it was further stated that the 
future water uses of other countries, Ethiopia primariJy, would be 
deducted from the above stated quotas w ith the a pproval of Egypt and 
Sudan. ' 

With the inter-state Agreement of 1922, the US had already introduced 
a limitation on water use by Mexico long before any fina) agreement on 
water allocation. 

Water Disputes Between the US and Mexico 

Regarding the US and Mexico, there are rwo transboundary waters of 
interest: the Co1orado and the Rio Grande. In 1924, the US Congress 
empowered the President to conduct negotiations in relation to the use 
and allocation of the waters of these rwo rivers. Underthis law, a joint 
commission composed of the representatives of the US and Mexico was 
formed. 

In this cornmission, Mexico demanded 4.44 billion m3 (3.6 million 
acre-feet) water use from the Colorado River but the US side stated that 
it could allocate only 0.92 billion m 3 (750,000 acre-feet) of water, 
amounting to 21 percent of the original demand of Mexico. The US side 
said, in addition to this 0.92 billion m 3 of water Mex.ico could also use 

ı 

post-irrigation water returning back to the nıain course of the Colorado 
River and water in the drainage canals a long the boundary (Whiteman, 
nd.). This wide gap between the positions made negotiations 
unsuccessful and bilateral talks consequently ended in the 1930s. 
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ın the years which followed, a commission formed by the states ın the 

Colorado Basin and offıcials from the US State Department started a long 
tenn project. The Federal Government was searching new tactics and 

positions in this process. In this work, the US side launched many 

projeers for the further development of water potential inthebasin while 

also detennining how much water use could be possible asa result of 

these projeers and how much water could then be allocated to Mexico. 

Although it was diffıcult to make such calculations in exact terms, it was 

esrimared that Mexico could use 1.85 billion ın~ of water after the US 
realized all of its projected water use (Whiteman, nd.). 

While the Federal Govemment had the figu re of ı .85 billion m3 as the 

maximum volume of water that could be alJocated to Mexico, the 

diplamatic note submitted to Me:xico on 30 June 1941 stated this figure 

as 1.10 billion m' (900,000 acre-feet). The State Department stressed the 
following points in this note: 

11 

• ••••••• Mexico would be assured in perpetuity 900, 000 acre feet 
(1.1 billion m3) of stored water of the Colorado River, delivered 

according to a scbedule most convenient to the requirements of 
Mexico . 

. . . . . . . . . The water it is proposed to deliver to Mexico from the 
Colorado River in perpetuity is obviously worth many times a 
larger amount of uncontrolled normal and natural flow and 
bence would seem to be no less valuable than the 3 ,600,000 acre 
feet (4.4 billion m') of normal and natural jlow requested by 

Mexico in 1930. It is to be noted that there has been great 
variation in the annual flow of the River and that the Boulder 
Dam prevented serious shortages, even greater than those which 
would othenvise have occured in1937, 1939 and 1940. Moreover, 
the co1ıstruction of the Boulder Dam and the maintenance of 
experısive storage facilities for the water to be delivered to Mexico 
have not involved any cost to that country and under the plan 
here irı presented, no cbarge would be nıade to Mexico for storage 

costs at Boulder Dam." 

Memorandum, june 30, 1941, handed to the Mexkan Ambassador at 

Washington (Castilo Nawera) aL the Deparunent of State, fıle 711.12155/ 1915). 
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These points clearly express the positive effects expected on 
downstream countries asa result of dams existing in upstream countries. 
A memorandum in reply froın the Mexican Ambassador, dated July 22, 
1941, with which was enclosed a clraft treaty, stated, in part: 

(( .. ....... the Mexican d raft asks, approximately, 2, 000, 000 acre 
feet, or 2,500, 000,000 Cu .M, ıuhich constitutes about 55 percent 
of the request formulated by Mexico in 1929. Tb is reduction is the 
result of prolonged and detailed studies with the object of 
determining the minimum quantity which our country really 
needs to devetop its possibilities in the Lower Colorado. On the 
other hand, the voiume determined (2 million acre feet) wi/1 
normaily constitute a surplus from the American uses; this 
ajfirmation is based on the studies of our technicians and can be 
corroborated by those made by American experts. " 

The Mexican Arnbassader at Washington (Castillo Nawera) to the Department 

of State, memorandum, July 22, 1941, MS. Depanment of State, me 

711.12155/ 1927). 

As can be clearly seen, Mexico took a step back from her originaJ 
demand of 4.4 billion m3 to 2.5 billion m3 but this was stili a higher figure 
than the US offer of 1.1 billion m 3• The US note dated l l February 1942 

once more stressed the importance of benefits to be reaped by dam 
regulated water flow and added a further 300 million m3 to her envisaged 
water allocation: 
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(( ........ .In suggesting the assurance in perpetuity of 900, 000 
acre feet (1.1. billion rri3) of stored water of the Golorada River to 
Mexico, delivered according to a monthly scheduie most convenint 
to the requirements of Mexico consistent with releases and uses on 
the American side, the Department of State felt that it had more 
than met the requirements of Mexico based upon that country's 
past claims si nce the quantity suggested of controlled water would 
be so mucb more ualuable than a much greate-r quantity of 
uncontrolled water. lt was noted with satisfaction that Mexico 
recognized this to a certain extend by its courıter proposal that 
approximately 2, 0001 000 acre feet (2.5 billion 11'f) of water would 
be acceptable. 



"While it wi/1 be difficult to make arrangements therefOJ~ the 
Department of St ate, being desirous of obtaining the most 
satisfactory arrangenıents practicable jron1 the point of view of the 
two countries, suggests for the consideration of the Mexican 
Government that, because of the great value of controlled water 
and the very heavy expenditures made by the United States in the 
erection of Boulder Dam and other storage facilities, provision for 
the assured delivery to Me:xico in perpetuity according to a fixed 
monthly schedule of 1, 150,000 acre feet (1 .42 billion m~) (•) of 
regulated and controlled water from the Colorado River Basin 
would aiford satisfactory ad.Justtnent of this aspect of the problem. 
It would be understood that this quantity would represent the total 
assured deliveries to Mexicofronı any source what so ever of the 
Colorado River Basin and its tributaries in the United Sates. It 
would also be understood that any surplus would not establish 
any additional rights on the part of Mexico., 

Memorandum, Feb. ll, 1942 handed to the Mexican Arnbassadar at 

Washington (Castillo Nawera) on the some day, MS. Department of State, fıle 

711.1216M/1199: 1942 Per.Ref. vol. VI. p .l47-149). 

The expressian "frotn any source'' in the last paragraph of the note 
implicitly refers to waters returning back to the system after being used. 

In response to the new US offer of 1.42 billion m·i, Mexico insisted on 
2.5 billion m\ in her Note dated March 19, 1942. Stating that 2.5 billion ınj 
is the minimum volume of water needed to irrigate 200,000 out of 
300,000 hectares of land in the Colorado delta, Mexico added that further 
areas could be irrigated by pumping if there is more water. Besides, 
Mexico emphasized that even in case where the US as the country of 
origin realizes all her projeers there will stili remain 3 billion m3 of suırplus 
water in the Colorado (US Secretary of State Archives, no. 711.1216 
M/2036). 

In response to the demands of Mexico as outlined above, the US side 
stated in its note of 4 December 1942 that the fıgures under discussion 
were average values and the states in the Colorado Basin would have 
great water shortages especially in dry years if 2.5 b illion m 3 of water was 

{-J Comvmed 10 metrlc system and added by tbe autbor 
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allocated as deınanded by Mexico . ll '"a ıunh r tat .. d that 2.5 billion m3 

of water could be allocatcd in y ars \vith high precipilation but this 
aınount "tvould drop to 1.2 billion ın' in dry )'ears. Th"' U side also 
insisted that the Mexican sid hould mk iıuo acoount the positive 
effects of daıns bui1t in the U t rritory and C\'aporntion lo ses to be 
suffered by the U . 

The U sidc ınaintained that in th .. 10 )'ea:rs prior to the ptıasing in of 
the Hoover Dam in 1935, the are irrigat ... d b)' Colorndo River in i\1exico 
was 61 ,S38 hectares. 111us, on the a un1ption that 13,580 n15 of water is 
used per hectare, the total annual \Vater n d would be 836 million m'. 
The US not e given by th .. D pa nın "'lll of taıc in 'ov mber 1942 5tressed 
that Ylexico had bcen able to u e n1ore \'\'ater for irrigation ince 1935 
thanks to the rcgulatoıy function of th Hoov r Dam. The drought which 
had stnıck fanning hard In the p riod l 920-35 had had a 1 ·er effect 
than it ınight have tlıank to the exi t no of damsin the U""' tenitory (US 
State Depanınent Arehiv , no. 7111216 1/ 2036 . 

Fallawing this cxchang ,.,. of not , bilateral talk which had ccased in 
ı 930 were re-startcd in "epternb r-D c nıbcr 19 3 by deJegations 
composed of the repre mative o th r peaiv countries and 
members of the International Boundary Coının · ion. foııo,ving the 
con::>ensus rcached in dı ta lk , an ag11 nı "nt on the u ,. of the \Va ters 
of Colorado River \'\'3 - ign d in \X'a hin ton O.C. on 3 February 1944. 

1944 Colo rado Agreenıent 

According lO Aniele JO of th" r n1 nt re. ch d by lhe L". and 
Mcxico, the U"' allocatcd l. 5 billion nı 1.5 million acre-fe tJ \Ya ter 
annually froın any and aU ourc in dı Golorado Rh r. It '\\'3 deaded 
that this allocation \VOuld ta kc pla t th an o h ini tion eason 
and according to a ınonthl>' wat r di tribution h dulc to prepared 
by Mexico. \;'hen the US side ob erved thatlh r \\ 100 nnıch wiuer in 
the river, it could add a funher 2"0 ınillion 111 of wat r (200,000 acrc-feet) 
annually and thus bring th agreeın nt fi ure up to 2.10 billion m· (1.7 
ınillion acre-feel). Howevcr, in dry rcars or "·her therc \va ~ oıne defecr 
in the irrigation scheme..,, an}' liınitation introduced on \vatcr u ·e in the 
L·s rerritory \VOuld also be applical ı in 1 ·ico at dı ıne level. 
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Lawson, the President of the US Border Commission, noted in his 
speeches and reports to the Foreign Relations Committee, that the 
Agreement was a success for the US side since almost half of the total 
volume of water to be used by Mexico would consist of irrigation 
surplus, drainage and other used water originating in the US and only s 
percent of the natural flow of the river would thus go to Mexico. 

The allotment of Colorado Ri ver waters finally agreed u pon in article 
10 of the Treaty of 1944 was deseribed and commenred upon in the 
fallawing manner in a statement by the United States Boundary 
Commissioner before the United States Senate Committee on Foreign 
Relations: 

11 

• •• .In the case of the present treaty the amount allotted to 
Mexico, far from permitting any expansion in that country, is 
insufficient to cover even her present uses. On the other hand the 
water available to the United States, which is estimated as being in 
e:xcess of 16,000, 000 acre-feet (19. 7 billion m3) , permits of the 
development of practically all the uses presently contemplated f or 
decades to come, if not jorever .... 

. . . . (c) It is estimated that, u nder ultimate conditions of 
development in the United States, more than half of the Mexico 's 
allocation wi/L consist of return and drainage jlow and other 
waste waters originating in the United States. Tbus, Mexico isnot 
assured under the treaty of as 1nuch primary water as she had 
actually used under natural conditions,· that is, prior to the 
concentration of Boulder Dam ( estimated as being in access of 
900,000 acrefeet (1.1 billion m:~), and much less than sh e could 
probably have put to beneficial use under natural conditions oj 
stream jlow. 

(d) Ibe offer of the United States Seetion of the Water 
Commission in 1929 was 750,000 acre-feet (0.9 billion m3

) a 
year, to be delivered according to schedute and there was proposed 
to be added an additional amourıt to compensate for loses in the 
main cana/. It was pointed out that in addition Mexico would 
receive certain return drainage and other excess flow from the 
United States. As pointed out above, after full development in the 
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lower basin in the United States more than half of Mexico's 
allocation under the proposed treaty or in excess of 750,000 acre­
feet (0.9 billion mJ) per year, will probably then be comprised oj 
return jlow. Tb us, the United S ta te will receive credit for over half 
of the Me:xico 's allocation without any use of primary waters. 7be 
balance remaining represents less than 5 percent of the average 
annual run-of! of the Colorado River basin. Tbe amoımt of 
1,500, 000 acre-feet (1.85 billion mJ) allotted to Mexico under the 
proposed treaty probably ıvill require the use of less primary waters 
than 1929 off~r, and perhaps euen less in total quantity of water 
passing to Mexico than ıvas involved urıder the 1929 offer." 

Development of Water Resources in the Colorado River 

Since the Iate 20s, the United States of Aınerica has been building 
large water facilities on the Colorado River w hi ch are mu ch envied in the 
world. These facilities include the Hoover, Davis, Parker, Headgate, 
Rock, Palo Verde, Imperial, Laguna and Morales Dams and the All 
American Canal System. The same facilities provided safe drinking and 
use water for a population of some 21 million living in the basin. Per 
capita use of water in Southern Califomia is areund 840 liters per day, 
which isa figure four times larger than the per capita water supply for 
urban dweiJers in developing countries. 

Dams and recreational facilities have contributed much to regionaJ 
tourism. For example, the Glenn Canyon Dam Lake ([he longest man­
roade lake in the US) can host more than 3 million tourists annuaUy 
(Anık, 1991). 

The Colorado basin has numerous dams, power plants and modem 
irrigation-drinking water supply facilities and this makes it necessary to 
have a supervisory mechanism ensuring that all these facilities are 
operared and n1anaged in a nıanner compatible with technical and 
economic norms and that water is allocated according to the 1944 
Colorado River Agreemenr. This need is met by the Colorado ruver 
Decision Suppon System (CRDDS), which can be reached at the address 
http://condo.dwr.co.gov/ overview/bigoverview/ crdscow.html. 

. In th~ data bank which is part of the Support System, one can access 
ınfonnatıon on various points including the volume of water released 
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daily by dams, energy generation, or irrigation areas with respect to 
parcels and regions. 

Problems of PoUution in the Colorado River 

Saline water coming back from irrigation over a 800,000 hectare 
irrigation area and salination which arises from the contact of dam waters 
with calcareous layers (which brings the level of salination up to 1,400 
ppm at the border) started to create disputes between the two countries 
in the 60s. Mex.ico suffered large losses in crop yields because of 
salination, which drove Mexican farıners to raise claims for 
compensation. 

The 1944 Agreement had not included any arrangen1ent regarding the 
control of water quality. Only in August 1973, 29 years la ter, could the US 
and Mexico sign an agreement to control water salinity. 

This agreement stipulates that the level of salinity of water to be 
released at the border by the US could be only 115 ppm higher than the 
average level of salinity in the waters of the Imperial Dam close to the 
border. The range of tolerance is 30 ppm. This produced an arrangement 
for checking the salinity of water between the Imperial Dam and the 
border. It therefore seems a serious shortcoming that there is no 
arrangement for manitering the salinity of waters upstream of this dam. 

Evaluatton of the 1944 Agreement 

According to the 1944 agreement, the US controlled 95 percent of the 
water potential of the river and left only 5 percent for Mexico. Prior to 
and during negotiations with the Mexican side, the US delegation had 
two important technical arguments in relation to matters of water 
allocation: 

(i) Water that is controlled by dams in the u pstream and regularly 
transferred to the downstrean1 is far preferable than a natural flow which 
may from time to time ca use both droughts and floods. 

(ü) Water that is released back to the natural flow or ro drainage 
canals located near national boundaries after having been used by 
upstream countries can stili be utilized by downstream countries 
provided that the former have introduced reasonable pollution control 
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measures. As far as water allocation to the parties is concerned, these 

'rerurning waters' should be considered addirional to the 'primary water' 

as defined in the Colorado Agreement. 

The two arguments stated above are in conformity with the relevam 

engineering principles concerning the distribution of transboundary 

waters and they can thus be taken as conventional rules. On view, it is 

not possible to accord any technical basis to the demands of Syria and 

Iraq for an equal allocation of the natural flows of the Euphrates/Tigris 

B as in. 

In conclusion, just as the Colorado River is important for the US 

having developed its resources to the benefit of her people, so the 

Euphrates and Tigris have a similar im portance for Turkey. Nevertheless, 

Turkey is allocating a significantly larger proportion to her neighbors 

than the US provided for Mexico. 
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ındus River 

Introduction 

The British Empire had once been referred to as a doınain over which 
"the sun never sets". The basic economic policy of the empire was to 
transfer raw materials from its colonies in Asia and Africa to an ever­
expanding home industry thanks to the industrial revolu tion. One of the 
consequences of this policy was to grow cotton and other industrial 
crops in the fertile Indus Basin to be processed in the homeland and 
marketed to the world. 

Until 1947 when the republics of India and Pakistan were founded 
' 10.5 million hectares out of a total of 26.3 million hectares of irrigable 

land in the Indus Basin (Sharma, 1990) was cultivated using an 
inadequate system of drainage and earth canals. 

Ilinformed irrigation practices and excessive exploitation of the soil 
driven by British industry's need for raw materials led to a rising water 
table and salination. Instead of adopting appropriate measures to stop 
this harınful trend, the colonial administration opened further areas to 
irrigated fanning with the saıne primitive methods simply in order to 
maintain the level of agricultural output 

Starting from the early years of their independence, the republics of 
India and Pakistan were both engaged in efforts to rehabilitate millions 
of hectares of irrigated crop fields, in addition to other projects. These 
effons naturally involved a high cost burden for these young countries. 
In addition to the agricultural problems of the Indus basin, there was also 
some unrest relating to the boundaries of these states. The boundaries 
drawn in 1947 had not clarified the status of Kashmir and it was decided 
to darify this status by a referendum. Following the oc cu pari on of this 
Muslim-majority state by Pakistani tribes, India intervened at the request 
of the Indian Administration of Kashınir and bloody fighting ensued. A 
ceasefire was secured on ı january 1949 through the initiative of the UN. 
Though the ceasefire line divided Kashmir into two parts, this line was 
not recognized by Pakistan and the issue reınains a matter of dispute. 
Furthermore, the boundary berween the two countries bisects irrigation 
canals on 10.5 million hectares of land mainly in the Pakistani State of 
Punjab. Important water sources thereby remained in India, which thus 
became an upstream country. 
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The chaos created by the British in their huny to leave the Indian 
peninsula under pressure of Indian and Pakiseani independence 
movements generated hostilities which have survived to present tiınes, 
just as in the case in the Middle East. 

In the following sections, the specific case of the use of Indus River 
will be addressedin the period up to 1960 when the Indus Agreement 

was enacted. 
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Water and Land Resources in the ltıdus Bastn 

The Indus, known as 'Abbasin' or 'Father of All Rivers' by local 

communities, is one of the biggest rivers of the world. It is a 

rransboundaıy water course involving India and Pakistan. Its drainage 

area reaches 964,261 kın2 which is larger than the total territory of Turkey 
(WAPDA). This total area is also shared by China and Tibet (lO percent), 

Afghanistan (8 percent), leaving 82 percent of the basin to India and 
Pakistan (Figure 21). 

The basin of the Indus, which also extends into some parts of the 

Himalayas, contains the largest g laciers of the world excepting those at 

the poles and 40 of the highest 100 peaks in the world. Studies of the 
Baltera glacier in Shyok Valley indicare that it could contain 120 billion 

cubic meters of water. !ncluding other gladers and ice cover in the 

region, this water capacity reaches 1,200 billion cubic meters (Kirmani, 

1993). The Indus eriginates at a height of 5,500 meters in mountain 

ranges in Tibet and after a course of about 2,900 km it flows into the 
Arabian sea near Karachi. 

During this long course, many tributaries join it and thus form a large 

system. According to the definition existing in the 'Indus Water Use 

Agreement' signed by India and Pakistan in 1960, which we will discuss 
in detail later, the systeın is divided into two parts: the 'Westem Rivers' 
and the 'Eastern Rivers'. 

The westem part consists of the main flow of Indus, Jhelum and 
Chenab while the streaıns Ravi, Sutlej and Bean constitute the eastern 

part of the basin. Under the Indus Agreement the westem rivers are 

allocated to the use of Pakistan and the eastem rivers to India. 

Average annual flows in these rivers are shown in Table 18 below 

referring to measurements conducted over a long period by Flow 
Observation Stations (FOS) in both India and Pakistan (Ministry of 

Irrigation, India, 1981): 
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TABLE ıs : Water Potential of the Indus River System 

Jndus (Kalabagh FOS) 
:::::===::.::::::.::=~~ 

Jhelum (Mangala FOS) 
____,....::;::.::_::::==:::::::;::~ 

Chenab (Marala FOS) 
===:::::::::::=::::::::::::==::::::= 

Total Potentialln Western Rivers 

-~--~---

Average Annual Flow 

Billion Billion 
cubic mete.rs acrc-feet (maf)• 

110.32 89.47 

27.93 22.<55 

28.98 23.50 

167.23 135.62 

7.93 6.ıı3 R~ vi (Madhop'E" FOS) :::::::::::::::::=====:;:; ~~::..~:::::::::::::::::::::::::::::::::=::::; :=====::-:::::::::=::::.:.==:::::::::; 
Beas (MandiFOS) 

Sutlej (Rupar FOS) 

Total Potential :in Eastern Rivers 

The lndus System 

15.83 

16.71 

40.47 

207.7 

12.84 

13.55 

32.82 

168.4 

• According to the British measuremcnr system used in Indi:ı and Pakistan 811 acre feet equals 
1 million mJ 

Although the average annual flow in the Indus system is 208 billion 
m3, there are large seasonal and yearly variations. Therefore, it was 
agreed that the quantity of water to be taken asa basis for allocation after 
regulation of flow by water storage facilities should be 147 billion m3 

(119 maD. This is equivalent to 81 percent of the average annual flow. 

The Indus system is affected in its upper flows by the thaw taking 
place at the slopes of the Himalayas in March, April and May and in its 
lower flows by the Monsoon rains in the period june-September. Water 
flow in the main course of Indus and its tributaries dimlnishes and falls 
below annual averages between November and February. Water flow 
then rises with the thaw starting in March. Further fed by Monsoon rains 
starting in June, these rivers reach their peak values in july and August 
contrary to w hat we observe in the rivers of Turkey. 

Because of the 10:1 ratio between the lowest and highest average 
monthly flows, it was necessary to build storage facilities along the Indus 
and its tributaries. Consequently there are ınany dams in the Indus 
system engaged in seasonal adjustn1ents of saving water for dry years. 
One outstanding example of these facilities is the 153 million m-' rock and 
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earth fill Tarbela Dam in Pakistan, on the Upper Indus. The Atatürk Dam 
ranks 6th in the world with a fill of 85 n1illion m 3. The Tarbela Dam 
annuaJly releases about 9 billion m3 of water for irrigation and produces 
energy at an installed capacity of 3478 MW (WAPDA, 1990). 

In the same dam, the total usable water reaches 12 billion m' within a 
total vol u me of 14.3 billion m 3

• These are values sınaller than those of the 
Keban and Atatürk dams. The construction of the Tarbela Dam started in 
1968 and was completed in 1976. The total investment cost was US$ 1.3 
billion. Since the Indus is knownasa highly sedimented river while the 
ıdead volume' reserved in the Tarbela dam for siltatian is rather smaH it 

ı 

is expected that the dam will go out of operation within the coming 15-
20 years because of siltation. There have been long discussions since 
1952 about a project to construct another dam, Kalabagh, just below the 
Tarbela dam mainly for energy production purposes. The dam would 
have an installed capacity of 2,400 M\V (equal to that of the Atatürk 
Dam). There was no actual implementation, however, since the 
projected dam lake would have covered 160,000 hectares of farıning 
land and about 250,000 people would have had to be re-settled. 

Beneath the wide plains of the Indus Basin, there lies a rich alluvial 
groundwater la yer (aquifer) down to a depth of 300 meters. Fed by 
Monsoon rains, the total annual water capacity of this aquifer reaches 56 
billion m3, 45 billion m 3 of which is considered usable. Although this 
source is already utilized, a further 10 billion m3 could be drawn without 
violating reserve security (Kirmani, 1993). 

In both India and Pakistan, large-scale irrigation projeers have been 
developed by jointly using surface and groundwater resources. In India, 
irrigation covers an area of 57 million hectares using the waters of the 
Indus, Ganges and Brahmaputra rivers. India ranks first worldwide in 
terms of land area under irrigation. India is followed by China with 52 
million hectares and by the US with 21.4 million hectares. Pakistan is 
fourth in the list with 17.6 million hectares of irrigated land (FAO, 1997). 

Until 1947 when India and Pakistan gained independence, the state of 
Punjab accounted for most of the 10.5 million hectares of irrigated land 
in the Indus Basin. During that time, the operation of the irrigation 
system was under the centralized technical and administrative control of 
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the British Colonial Administration. Upon the split of Punjab in 1947, 
Inclia gained the status of an upstreaın country and this siruation gave 
rise to some problems, to be discussed below. 

Problems Related to the Use of the Indus River 

Following the foundation of the independent states of India and 
Pakistan, Sir Cyril Radcliff, Head o( the Punjab Border Commission, 

proposed to the leaders of both nations, Nehru and Jinnah the joint 
operation of the management and nıaintenance services of the irrigation 

scheme which covered 10.5 million hectares of land. 

While ]inn ah maintained that they could not leave the irrigation of the 
fertile land of Pakistan to the conscience of India, Nehru stated that India 
would decide on the use of waters that belonged to India and the 
proposal was thus rejected. Nehru further considered the proposal as a 

new political game which would generate new problems (Biswas, 1992). 

Following rejection of Radcliff's proposal, a consensus was reached 
on 10 December 1947 to introduce an operating plan having effect until 

31 March 1948. According to this decision taken by the rechnical staff of 
the govemments of Eastem and Western Punjab, a new negotiation 
process wouJd be started after 31 March 1948. However, the Indian 
Governınent of Eastem Punjab stopped releasing water to Pakistan on ı 
April1948. Muhammad Ali Chaudhri who would Iater becoıne the Prime 
Minister in Pakistan made the foJlowing seatement concerning this action 
(Chaudhri, 1967): 

" ......... On the side of East Punjab there was Machiavelliarı 

duplicity. On the part of West Punjab there was neglect of duty~ 

complacencyl and !ack of common pn-tdence - which bad 
disastrous consequences on Pakistan ·~. 

According to some comınentators, the econoınic and political motives 
which drove India to take this action could be summarized as follows 
(Michel, 1967): 
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i) To force the Mosleın population of Kashmir to ınigrate by 
bringing pressure on Pakistan, 



ii) To push the Pakistani econon1y into a difficult position to 

demonstrate that it can not be successful on its own and thus 
needed to cooperate with India, 

ili) To retaliare to the tax levied by Pakistan on raw jute ariginaring 

from East Bengal for processing in enterprises located in West 
Bengal. 

After April 1, 1948 negotiations between these two countries on the 

use of the waters of Indus started again and on 30 April 1948 Indian 

Prime Minister Nehnı ordered the Government of the State of Eastern 

Punjab to release water to irrigation canals in Pakistan. 

Following these developments, an agreemeııt of general scope was 

signed by the panies in Delhi on 5 May 1948. However, this agreement 

did not include any detailed arrangements as to the quantity of water to 

be allocated w the panies. 

The Delhi Agreement accepted the principle that irrigation systems 

remaining in Pakistan would receive water fron1 facilities to be 

constructed in that country. India, for her part, commitred not to cut 

water during the period necessary for Pakistan to build her new canals 

and water transfer facilities. Pakistan also accepted that India could 

expand her irrigation area by withdrawing water from the Indus. 

During negotiations, the Indian side referred to an earlier (1947) 

agreement between the states of Eastern and Western Punjab and 

stressed that Pakistan had in fact accepted that the waters belonged to 

India by adapting the practice of paying specific amou nts of mo ney to 

India in retum for water. Pakistan, on the other hand, stressed that this 

payment was not for water but for financing the operation and 

mairıtenance of those facilities transferring water to Pakistan but now in 

India. In other words, Pakistan had her vested rights in these facilities , 

which left no basis to the assertion that Pakistan was 'buying water' from 

India. The Delhi Agreeınent brought no solution to this probleın. 

Nevertheless, the Pakistani State Govemment of Punjab accepted that an 

amount to be specified by the Indian PrimeMinister would be deposited 

in the Central Bank of India as an allowance for the operating and 

maintenance costs of these facilities. 
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The Delhi Agreement introduced a temporary solution to the urgent 
water problems in the disturbed environment caused by drawing the 
boundaries of the newly emerging states. This temporary solution, 
however, was not to the satisfaction of Pakistan. This discontent was 
expressed in such phrases as " ... the existing consensus brings a heavy 
burden for Pakistan and is not satisfactory" as in the note given to India 
by Pakistan on 16 ]une 1949. This note aJso included a proposal for 
convening a new conference to "share waters". Should there be no 
consensus at this conference, the issue would be taken to the 
International Court of justice. The Indian Prime Minister Nehru, on the 
other hand, proposed to his Pakistani counterpart, Prime Minister Ali 
Han, the establishment of an international commlssion composed of 
senior level judges from both countries. 

Nehru's proposal included the following points (Biswas, 1992): 

(( .... .... .It is true that tb ere is always a possibility of a lack of 
agreement between the members of the Commission, but if they are 
judges of the bighest stand ing, they will consider the issues before 
them in a judicial spirit and are bighly likely to come to a 
unanimous or majority decısion. Even if they fail to agree, the 
area of difference will have been narrowed dounı by the measure 
of agreement reached and only the outstanding point or points of 
difference will remain to be dealt with. 7be two Govenıments 
could then consider the 1natter afresh, including the question of 
reference to a third party. To think, ab initio, of a third party will 
tessen the sense of responsibility of the judges and will also be a 
confession of our continued deperıdence on others. Tbat would 
hardly be becoming for proud and selj-respecting independent 
nations". 

All these developments yielded the following picture towards the end 
of 1950: 
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i) Pakistan stated that she had signed the agreement dated 5 May 
1948 undersome duress and thus did not accept it. 

ii) While Pakistan intended to take the case to the International 
Court of Justice, India preferred a bilateral comrnission composed 
by an equal number of senior level judges from both countries to 
review the dispute. 



üi) There was no solution to problems relating to the assessınent and 
payment of operation and maintenance costs to be covered by 
Pakistan for those irrigation canals of Pakistan whose extensions 
remained in India. 

While India continued to release adequate water, according to the 
provisions of the Delhi Agreement, for the hınctioning of irrigation 
scheroes in Pakistan, she also launched newprojectsin Eastem Punjab. 
For example, the Bhakra-Nangal project was put into operation on 8 july 
1954. While Nehru deseribed the projectasa "giant success for India", the 
Pakistani Prime Minister considered this a step which would "threaten 
pea ce between the two countries." 

Towards the Indus Agreenıent of 1960 

While these problems related to the implementation of the Delhi 
Agreement were continuing, David E. Lilienthal, former President of the 
Tennessee Valley Authority (TVA) paid avisit to India in 1951. 

The Tennessee Valley Authority (TVA) was founded in 1933 as an Act 
of the US Congress. Its aim was to introduce integrared and planned 
development efforts in the seven states of the Tennessee River Basin 
which were then the least developed states of the US. The success of the 
TVA in these efforts brought it a worldwide reputation. Following these 
developments closely, Nehru personally invited Lilienthal to India to 
help establish a similar scheıne in the Indus Basin. Lilienthal was also 
closely interested in the water disputes between India and Pakistan and 
expressed his opinion as follows when he returned home (Lilienthal, 
1951): 

'' ......... Tb e starting po int should be, tb en, to set to rest 
Pakistan 's fears of deprivation arıd a return to desert. Her present 
use oj water should be confirmed by bıdia, provided she works 
together with bıdia (as I believe she would) ina joint use of this 
troly intenıational river basi1l on an engineering basis that would 
also (as the facts make clear it can) assure India 's future use as 
well 

Tbe urgent problem is how to store up now wasted ıvaters, so 
they can be fed doıvn and distributed by engineering works aud 
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cana/s, and used by both countries, rather than permitted to jlow 
to the sea unused. 1bis is not a religious or political problem, but 
a feasible engineering and business problem for which there is 
plenty of precedent and relevant experience. 

Tbis objective, however, cannot be achieved by the countries 
working separately; the river pays no attention to partition -the 
Jndus, she 'just keeps rollin along ' through Kashmir and India 
and Pakistan. The whole Indus system must be develop as a unit -
designe~ built and operated as a unit, as is the seven-state 1VA 
system back in the U.S. 

]ointly financed (perhaps witb World Bank help) an Indus 
Engineering Corporation, ıvith representatiou by technical men in 
India, Pakistan and the World Bank, can readily ıvork out an 
operating scbeme for storing water wherever dams can best store 
it, and for diverting and distributing water. , 

If the approach of Lilienthal is evaluated, it will be seen that his 
proposals also relate to some basic principles of water engineering in 
addition to the specific circumstances existing in the Indus Basin. 

The Indus Basin had been under the British Administration until1947 
and the Hindu and Pakistani people had lived together during this 
period. Technical details relating to irrigation facilities and amount of 
water used were gathered at a center and these data were then 
transferred to Indian and Pakistani specialists. Therefore, in contrast to 
other transboundary water cases, there is a chance to assess correctly the 
start of vested rights and relevant water quantities. This is unique to the 
Indus Basin. Lilienthal also pointed out that apart from ex.isting water 
uses, new projects to be developed by India would have the same 
priority. From an engineering point of view, assessment of the water 
resources in a basin as a whole and deciding on water allocations 
according to this assessment isa principle valid for all river basins. This 
was the point stressed by Lilienthal in his suggestions. 

Carefully considering Lilienthal's report, World Bank President 
Eugene K. Black sent a letter to Nehnı and Liyakat Ali Han, Prime 
Ministers of India and Pakistan, respectively, in September 1951 saying 
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that the Bank could act asa mediator in the dispute. Both prirne ministers 
received this proposal well. 

ın the same year, after the assassination of Liyakat Ali Hand, Black 
sent anather lener to his successor Nizarnettin and Nehru to outline the 
approach of the bank as follows (Biswas, 1992): 

" ... .... .. Tb e !nd us b asi n water resources are sufficient to 
continue all existing uses and to meet the further needs of both 
countries for water from that source. 'Ibe water resources of the 
Jndus basin should be cooperatively developed and used in such a 
manner as most effectively to promote the econo1nic development 
of the Indus basin viewed as a u nit. 

'Ibe problem of development and use oj the Indus basin water 
resources should be solved on a functional and not a political 
planeJ without relation to past negotiations and past claims and 
independently of political issuesiJ. 

The method suggested by Black following this general explanation 
was that: 

" ........ . bıdia and Pakistan would each designate a qualified 
engineer of high standing to prepareJ jointly with the designer of 
the other, a comprehensive long-range plan for the most effective 
utilisation of the water resources of the lndus basin in the 
development of the region. Each designer would be instrncted to 
govem himse/f by the principles sıated above ... 

An engineer selected by the Bank would be continuously 
available during the plarıning stage to work with the designers of 
the two countries. He would keep himse/f informed of the planning 
in view of the Banks' previously express ed readiness to consider 
financing proposals and ıvould participate in the workingpartyas 
an impartial adviser, free to express his views on any aspect of the 
matter ... He could tb us assist in solvi1-ıg problems without being in 
the position of an arbitrator ... 

1be working party would hold an initial meeting for the 
purpose of determining the procedure to be jollowed in working 
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TABLE 19 :Water Allocation Plans of India and Pakistan 

Water 
Allocation 

Plans Proposed 

I nd ian 

Pakista 

Plan 

ni Plan 

Water 
Quota of India 

(bUU \) on m 
-~ 

36 

19 

n 

Water 
Quota of Pak.i.Stan 

(b illi . on m~) 

_jr-- l ll 
' ~ 

---~--

126 

1 j IL 

' 

Total Usable 
Potential 

147 

145 
t 

I 

Though both countries gave simHar figures for total usable water 
potentia~ there isa significant difference of 15 to 17 billion cubic meters 
between the figures for the water to be used by each country. 

Black had the following comment at this stage of negotiations: 

" .. .. .. ... An essential part of the Pakistan concept is that existing 
uses of water must be continued from existing sources. Moreover, 
texislirıg uses' in the Pakistan plan, include not only the amount 
of water that have actually been put to use in the past, but also 
allocations of water ıvhich have been sanctioned prior to partition 
even though the necessary supplies have not been available for 
use ... The corresponding concept of the !nd ian plan, on the other 
hand, is that although existing uses (here defined to include only 
the actual historic withdrawals) must be continuedJ they need not 
necessa·rily be continued from existing sources... Tbe bank 
proposal embodies the principle that the historic withdrawals of 
water must be continued, but not necessarily from existing 
sources .. . A requirement that e:xisting us es must be supplied from 
existing sources would unduly limit the flexibility of operation 
needed for the efficient use of water. In fact, no fair and adequate 
compreheusive plan could, in the opinion of the Bank 
Representalive, be devised u1lder such a requirement. " 

This remark pointing out the essence of the issue is further elaborated 
in the coming paragraphs. 

In 1947, when India and Pakistan became independent states, 
irrigation water was secured by diverting water from the main course of 

191 



the river in canals. In other words, at that time there were no large 

storage facilities regulating flows, which varied greatly. Consequently 

irrigation water needs could barely be met in the dry season from 

October to April by drawing water from all the main tributaries of Indus 

including the Jhelum, Chenab, Ravi, Sutlej and Beas. Since she had not 

enough water storage capacity, Pakistan wanted to make use of all the 

streams and insisted on the validity of the water supply as it existed 

before the foundation of the republics of India and Pakistan. 

The World Bank, on the other hand, deemed this insistence not valid, 

as shown by the remark cited above, and proposed that the main course 

of the Indus as well as the streaıns of ]hel um and Chenab be allocated to 

Pakistan and any resultant water shortage be compensated for by water 

storage facilities to be built along these streams. The Bank further took 

the position that the other three streams (Ravi, Sutlej and Beas), being 

part of the Indus system, should be allocated exclusively for India's use. 

To implement this proposal of the World Bank, it was necessary to 

construct addirional connecting canals as well as new dams. Since the 

waters of the rivers allocated to the use of India would largely disappear 

in dry seasons and since there would be a change from the way in which 

irrigation facilities used to be fed by these streams, there was also a need 

to transfer water by new canals to the existing system from dams to be 

built on rivers allocated to the use of Pakistan. The Bank further 

proposed that in the period needed to construct storage facilities and 

additicnal canals, India should give water to Pakistan from rivers 

allocated to her and should also contribute financially (Figure 23). 

At this point, it is useful to compare these proposals with the Turkish 

Plan, which envisages the feeding of the Euphrates by the Tigris through 

a connecting ca nal. 

While examining various problems canceming the use of the waters 

of the Euphrates and the Tigris, it was stressed that Turkey and Syria 

would have mu ch less use of the Tigris compared to the Euphrates, and 

that the water potential of the Tigris was beyond the current irrigation 

needs of Iraq. It was also put forward in detail that the surplus water of 

the Tigris could be released to the Euphrates to offset the increasing 

demand for water from this river. This suggestion constituted one of the 

basic eleınents of the Turkish Plan. 
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Considering that the rivers E u phrates and Tigris are the two im portant 
streams of the Şattülarab (the union of these two rivers in Iraq before 
they join the GulO, allocation of the surplus waters of the Tigris to 
irrigation in Iraq via the Euphrates is a proposal similar to that for the 
Indus Basin. Returning to the process of negotiations between India and 
Pakistan and to the plan suggested by Black, India took a positive 
approach to this plan while Pakistani Prime Minister Muhammad Ali 
expressed his reservations as follows in 1954 (Biswas, 1992): 

" ...... ... Tbe Bank plan confronted Pakistan with an intolerable 
situation. Vigorous representations were made to the Bank that the 
flow supply of the westenı rivers ıvas totally inadequate to replace 
Pakistan 's existing uses of the water from the eastem rivers. Tb e 
construction of storage dams that would be necessary to make up 
for the shortage would be a costly and lengthy affair; and the 
Bank plan made no provision for them. Even with such a 
provision, Pakistan 's limited storage capacity ıvould be used 
merely to maintain her existing pos i tion and could not be utilized 
for the developing needs oj her growing population. Like Alice in 
Wonderland, Pakistan wou/d havetorun as hardas she could in 
order to remain where she was." 

Evaluating this stated objection of Pakistan, the Bank accepted that 
there was a need to construct new storage facilities to implement its plan, 
that is, the allocation of the eastern streams to India and the western 
streams to Pakistan. The Bank then, on 21 May 1956, made public its new 
proposal, which included principles relating to the financial 
contributions of India. 

Following this statement, which modified the original proposal of the 
Bank, Pakistan accepted the proposal in principle. 

India held the view that any water gap arising from the allocation of 
the eastern rivers ro India could be bridged with the construction of the 
Mangla Dam on the jhelum River, and rejected the idea of making a 
fınancial contribution to the construction of any other da m. Pakistan, on 
the other hand, insisted that in addition to the Mangla Dam, another dam 
was needed the Tarbela on the main course of the Indus. Consequently, ' , 
the Pakistan i s ide declared the total investment cost as USS 1.12 billion at 
a meeting held in London in 1958. India, for her part, insisted on her own 
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plan which she considered as more "economical" and requiring a much 

shorter tiıne to realize. 

In the face of these developments, there was a need to estabJish the 

following in order to reach a consensus: 

(i) If the eastem rivers were allocated to India, her contribution to 

the cost of technical measures to be taken in order to supply 
enough water to Pakistan should be an amount affordable by 

India. 

(ii) There should first be an agreement on projects for technical 
measures and then sources of finance should be sought. 

World Bank President Black visited India and Pakistan in May 1959. 
In his talk with Nehru, Black proposed that India's financial contribution 
should be a fixed amount and this contriburion should be assessed 
independently from the overall cost of technical measures to be 
introduced over a long period of time. Black further added that the Bank 
would help finance the construction of the Beas Dam in India .. In 

response, Nehru agreed to supply water to Pakistan froın the eastern 
rivers for a transition period of lO years. Eyüp Han, President of Pakistan 
stated that his countıy would tak e a positive attitude to a plan envisaging 
the construction of Mangla and Tarbela damsin Pakistan. 

When it seemed that a final agreeınent was in sight, Black made the 
fallawing press stateınent in 1959: 

" ........ .I think I can now say that we have succeeded in 

establishing certain general principles acceptable to both 

governments, that afford a firm basis for negotiating a fina/ 
settlement. I am now returning to firm up with the Friendly 

Govem1nents the amount of financial aid they will be prepared to 
extend; and I am hopeful that within the uext two morıths it will 
be possible for the Bank to invite representatives of Inda and 

Pakistau to nıeet with the Bauk for the purpose of working out 
Heads of Agreement for an International Water Treaty. " 

After these initiatives of the Bank, a consortium including the US, 
Canada, the United Kingdom, Gennany and New Zealand got together 
to approve what was called the 'Indus Basin Developınent Plan'. 
According to the financing plan approved in September 1960, the total 
cost of investments to be made in Pakistan would reach US$893.5 
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roillion. A US$541 million portion of this total would a grant to Pakistan 
by the Consortium. The contribution of India was fixed at US$ 174 
ınillion, and Pakistan was extended a further loan of US$150 million. 

ın this context, the Indus Agreeınent was signed by Nehnı and 
Mohammed Eyüp Han in Karachi on 19 September 1960, to be considered 
as having taken effect staning from 1 April 1960 (Biswas, 1992). 

The Indus Agreenıent 

The lndus Agreement consists of 20 Articles in 79 paragraphs. It also 
has three appendices covering 102 pages. 

The agreeınent entitles India to use the waters of the Sutlej, Beas and 
Ravi rivers without any restriction. However, according to a detailed 
technical arrangement appearing in the appendices of the agreement, 
India had to keep providing water to Pakistan from these rivers for a 
transition period of ten years starting from 1 April 1960 until 31 March 
1970. Pakistan, to be fed for ten years by waters diverted from these 
rivers, had to construct new connection canals and move the sources of 
her irrigation systems into her territory (Figure 23). According to the 
agreement, lndia wou Id ınake a fixed contribu tion of US$60 million to 
the construction of these canals and this amount would be paid in ten 
equal installmen ts w i thin a period of ten years. 

Pakistan, for her pan, had the right to use the waters of the main 
course of the rivers Inch.ıs, the Sheluın and Chenab without any 
resrriction. As an upstreaın country, India nevertheless reserved the right 
to maintain her irrigation sysrems originating from the waters of these 
rivers including the right to water for an addirional 284,000 hectares 
(701,000 acres) in new irrigation projects. 

Anides \1 and VII of the Agreement deal, respectively, with the need 
to regularly exchange data on rivers and canals, and the principles of 
future cooperation. Article VIII is the basis for the establishment of a 
permanent Indus Rıver Commission composed of engineers specialized 
in hydrology. Thıs Coınınıssion would ıneet every year at least once in 
lndia or Pakistanona rotarional basis. The following are the duties and 
functions of this Coınınission: 

i) to ensure the iınplenıentation of Lhe Agreeınent, 

ii) to promote cooperarion between the parties in the use of waters 
in the Indus systeın, 
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iii) to consider and resolve disputes which may arise as to the 
implementation and interpretation of the Agreement, 

iv) to issue annual progress reports in ]u ne. 

Article IX deals with methods for resolving disputes. According to this 
Article, should the Commission reach no accord as to the settlement of 
any dispute, an impartial spedalist ageney would be brought in. Should 
this ageney too fail to bring any solu tion, the issue would be transferred 
to a Council of Arbitrators. 

Conclusion 

An analysis of the negotiation process preceding the Ind us Agreemem 
clearly reveals that adapting a technical approach contributed a great 
deal in this case to the solution of problems relating to transboundary 
wat ers. 

The underlying principles which made the Indus Agreement possible 
can be summarized as follows: 
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i) River basins must be taken as a whole; water potential and needs 
must be based on sound data. 

ü) There may be more than one river posing problems for riparian 
countries and there may be differing water demands from these 
rivers. In such cases, it is not possible to respond to needs by 
taking each stream separately from the others. Instead, the system 
must be assessed asa single whole. In the Indus Basin, Pakistan as 
a downstream country is allocated less water from some tributaries 
and more froın others. It becaıne clear after studies made in the 
basin that it was not possible to grant the parties the right to equal 
use froın each and every streaın. Where differing water allocations 
are ınade from streams which are topographically close to each 
other, it may not be possible to sustain given uses from the same 
water resource. Such problems may be overcome by transferring 
water to insufficiently supplied irrigation schemes from other 
rivers. Of course new canals and facilities are needed for such a 
solution. The cost of investment in such facilities may be shared 
reasonably by the riparian countries. When the Indus case is 
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analyzed carefully, it becomes clear that the dispute between India 
and Pakistan could be settled only by addressing the issue on 
technical grounds. 

In the Middle East, however, technical data and methods have been 
paid insuffıcient attention and technical problems have instead become 
mixed up with the rather complex political context of the region. 
Regarding the Euphrates and Tigris Rivers, Turkey had proposed that the 
Basin should be considered as a whole using a technical approach based 
on sound data, as was the case in the Indus dispute. However, though 
not in explicit terms, Syria put forward an alternative proposal 
demanding the equal use of the waters of the Euphrates, while Iraq ma de 
proposals inciueling the allocation of waters only after deducting her 
needs assessed as a vested right. However, unlike Turkey's proposal, 
neither of these plans were based on a technical inventory of the 
resources of the two rivers. In addition, there are stili some other Middle 
Eastem countries, such as Israel, daiming that these two rivers should 
contribute to the solution of their demestk and regional water disputes. 
Finally, some economic powers from outside the region have chesen to 
involve themselves in the issue, but their involvement has not made a 
positive contribution to reselving water resource issues. Asa result of 
these factors, the technical approach of the Turkish Plan has been bluntly 
overlooked. 
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a) Situation Before 1947 (During British Colonial Administratlon) 
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198 



ısrael-Jordan Water Agreem ent 

ıııtroduction 

The river of jordan and the Yarmuk, which joins it at the outlet of the 
Lake Tiberias, have a central place in problems relating to water in the 
Midelle East (Figure 10). 

The basin has a drainage area of about 18,000 km2 shared by Israel, 
Jordan, Syria, Lebanon and Palestine. Considering that Lebanon both has 
a lesser need from and makes a lesser contribution to the waters of the 
basin, and that lsrael and Syria are upstream countries, jordan and 
Palestine are the two states facing the most clifficult situation in 
hydropolitical terms. 

Although it was decided to include the Gaza Strip as a part of the 
projected State of Palestine, there is yet no certainty as to what parts of 
the territory to the west bank of jordan River, presently under Israeli 
occupation, are to be given to the State of Palesrine and negotiations on 
this issue are stili going on. Consequently, there is as yet no agreement 
as to the allocation of ground water reserves in the west bank to Israel 
and Palestine. Again, in drawing new boundaries, there is stili no clarity 
as to who will get ground water rich areas and to w hat extent the present 
limitations over the use of these waters by the Palestinians will be eased. 

Peace talks between Syria and Israel ceased in 1996 because of 
uncertainty of the future status of the Golan Heights and some other 
problems. Though talks resumed in December 1999 following a US 
initiative, it is yet too early to say when they will be finalized and with 
what kind of results. 

In relation to Lebanon and Syria, jordan and Israel are also 
downstream countries. This created security problems that forced ]o rdan 
and Israel to an agreement and a peace treaty was signed on 26 October 
1994. Besides soıne other issues, this treaty also includes various 
arrangements regarding the use of the rivers Jordan and Yarmuk as well 

as Araba/ Ara va ground water reserves. 
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What follows is a detailed analysis of the Agreemem, whieh includes 
provisions favorable to Israel (Beaumont, 1997) in water alloeation 
issues. 

Agreement on the Use of }ord an and Yarmuk Rivers and 
Araba/ Arava Ground Water Reserves 

Article 6 of the Agreement signed by jordan and Israel on 26 Oetober 
1994, headed 'Water', includes six paragraphs. Paragraph 6.1 of this 
Article is given below: 

~~ ..... (1) The Parties agree mutually to recognize the rightful 
allocations oj botb oj tbem in fordan River and Yarmouk River 
water and Araba/Arava groundwater in accordance with the 
agreed acceptable princip/es, quantities and quality as set out irı 
Annex lif whicib sb alt be fully respected and complied wttb .... " 

In Annex II, w h ieh is related to this Article speeifically, the techrtical 
principles were deseribed relating to water alloca tion from the rivers of 
jordan and Yarmuk and ground water reserves. 

Yarmuk River 

The Article stated that in the period defined as summer ( 15 May to 15 
October) Israel could take 12 million n1.i water from Yarmuk and leave 
the rest for jordan's use. In this agreement, while Israel was guaranteed 
her summer water allocation, the water available to jordan largely 
depended on elimaric conditions and the amount of water released by 
Syria. These two factors pose a serious risk to Jordan. 

According to the Agreement, Israel eould use 13 million m 3 from the 
Yarmuk from 16 October to 14 May, the period considered winter, while 
the remainder was allocated to jordan. Additionally, jordan would allow 
Israel to pump 20 million m3 extra water on condition that this volume of 
water was retumed to jordan in summer. Though not explicitly stated in 
the Agreement, this water would be stored in Lake Tiberias (The Sea of 
Galilee 1 Lake Kineret). A similar proposal envisaging the transfer of 
water froın the Yarmuk to the lake had also been made in the johnston 
Plan of 1955 as we saw earlier. Consequently, Israel could obtain a 
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guaranteed quantity of water for both summer and winter. However 
considering that the Yarmuk would normally have more water in winte; 
than in summer, this does not constirute ınuch risk for Jordan. 

ın the last article of the Agreement concerning the Yarmuk, it was 
stated that if there was any surplus water below the water diversion 
points in both Israel and Jordan, this water could be freely used by the 
parties. However, there was no specifıcation of the volume of this 
surplus water. 

fordan River 

According to the Agreement, the 20 ınillion m 1 of water drawn from 
Yannuk in winter would be released to the River Jordan for the use of 
jordan. The existing canal system would be used for this purpose, with 
Jordan sharing the operation and maintenance costs of the system. 
However, jordan would cover all costs related to the construction of a 
new scheme which would return to the River jordan the water drawn 
from the Yarmuk by Israel. These points were also set outina detailed 
protocol ( Article 1. 2-a). 

In winter, jordan was to have on average 20 million m 3 of water, to be 
stored ina facility to be constructed ata point off the riverbed and south 
of the confluence of the Yarmuk and jordan. Both parties could make 
use of any water above this vol u me (Article 1.2-b). However, there was 
no specifıcation in the Agreement as to how this surplus water would be 
allocated to jordan and Israel. 

Israel would maintain its present water uses in the area up to Wadi 
Yabislrırat Z\-i, where the River jordan forıns the boundary between the 
two countries. In this area, jordan would use water equal to that drawn 
by Israel. However, this water use by jo rdan would not be permitred to 
affect the water taken by Israel negatiYely in tenns of quantity and 
quality. The joint \Varer Committee would assess the existing water use 
and arrange relevant documents (Il.2-c). Underthis article there was no 
quantitative supulatıon for water use. leaving this issue to the joint Water 
Committee. 

Saline spring water in Israeli territory, widı a potential of 20 million 
m3, is presenrJy dıscharged to the River jordan. The agreement 
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introduced a new arrangement on this issue, whereby Israel would 
undertake work to desalillize this 20 million ml of water and transfer 10 

million m3 of it to ]ardan. 

As a res u lt of this agreement, ] ordan was entitled to use 30 million m3 

of water from the River jordan and, additionally, an unspecified volume 
of water in the area extending from the confluence of the Yarmuk and 

jordan rivers up to Wadi Yabis/Tırat Zvi. 

In Israeli territory, the total water capacity of the Dan, Hasbani and 
Banyas rivers, which feed Lake Tiberias, the origin of the River jordan, is 
SOO million m3 (Table 1). The Agreeınent made no provision as to the 

allocation of these waters. While Israel allows no allocation for jordan 
from streams which originate in her territory, sh e received a quota of 25 
million ın3 from the Yarmukasa downstream country. 

In sum, in the time from the foundation of the State of Israel up to the 
Agreement of 1994, jordan abandoned all her claims regarding the 

waters mentioned above. 

Addiıtonal Waters 

Article 1.3 of Appendix II to the Agreement stated that '']ordan and 
Israel shall cooperate to supply jordan an addirional 50 million m3 of 
pota bl e water". The same Article als o sti pulated that within one year 
following the Agreement's taking effect, the joint Water Committee 
would develop a plan for this purpose and present this plan for the 
consideration of the parties. However, the re was no binding provision as 
to the period of time within which this 50 million m3 of water has to be 
supplied to jordan. 

Ground Water Reserves 

Appendi.x II of the Agreement referred only in a narrow sense ro 
ground water reserves. According to this, Israel would continue to use 
water from those wells she opened in jordanian territory. 

In 1948, the Israeli and the Ara b states of the area were involved in an 
armed conflict which resulred froın the foundation of the State of Israel. 
Also asa result of this war, the area Emek Ha'arava/Wadi Ara b to the east 
of the River Jordan was annexed by Israel. This area has now been 
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retumed to Jordan, but jordan, according to the Agreement, accepts the 
right of Jsrael to use up to 10 n1illion m\ of water annually from the 
ground water reseıves of this area. The Agreement also specified that if 
these wells are renewed, relevant licenses will be arranged in 
accordance with the laws of jordan and Israel will supply Jordan with 
tecbrucal information regarding the same wells (Article IV.2). 

Conclılsion 

The water agreement between ]ordan and lsrael represented a clear 
defeat for radical Arab nationalism, so accustomed to term the streams of 
the Middle East 'Arabian waters'. With this Agreement, jordan agreed to 
allocate Israel more water than had been envisaged by the US-initiated 
Johnston Plan of 1955 (Table 9). 

Regarding the 1994 Agreement, which is considered by some experts 
on Middle Eastem affairs as a diplematic success for Israel, Prof. 
Beaumont makes the following comment (Beaumont, 1997): 

11 
....... .. Tb ere can be li tt le doubt that as far as Israel is 

concenıed the Peace Treaty with fordan fulfills all its ambition 
from the water point of view. In effect Israel has compromised on 
very little and been able to keep all the water resources it has 
appropriated since the ]une W ar of 1967. Ibe idea of 'equitable' 
distribution oj water resources as put forward by the ]ohnston 
Plan has been ignored. In itself this is quite interesting as over the 
years many Israeli academics have quoted the importance of 
intenıationallaw, rules and regulations in settling water disputes. 

This discussion of the Agreement between jordan and Israel 
completes our analysis of disputes related to transboundary waters. The 
following general conclusions ınay be drawn from this analysis. 

i) lt was clarified on the basis of official documents that the US as the 
upstream country only allocated 5 percent of the waters of the 
Colorado Basin to Mexico. Similarly, the Agreement berween 
]ordan and Israel entitles Israel to use all the water potential of the 
upper stream of the jordan River. 

Meanwhile Syria, an upstream country on the Yarmuk River, 
allows Jordan the use of remaining waters below an elevation of 
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250 m et ers und er an agreement sh e signed w ith ] ordan in 1987 

(Beaumont, 1987). Yet, the waters of the Yarmuk mostly originate 

above this elevaüon and are thereby ınonopolized by Syria. 

Thus, considering the fact that 90 percent of the waters of the 

Euphrates originate in Turkish territory, demands for Turkey to 

allocate the river's waters equally with Syria and Iraq finds no 

precedent in any of these siınilar cases. Nevertheless, Turkey has 

offered to allocate 500!0 to them. 

ii) A careful analysis of the Indus Agreement indicates that the 

settlement of water disputes between Pakistan and India was 

possible because the issue was approached in technical terms. In 

the Middle East, however, relevant technical aspects and 

possibilities have largely been given insufficient attention 

compared to the enthusiasm to link water issues to the complex 

political situation of the region. Turkey, on the other hand, has 

proposed that the Euphrates-Tigris Basin should be considered as 

a whole technically and on the basis of sound data as was the case 

with the Indus Agreement. 



PART IV 

WATERAND 't•HE ENVIRONMENTAL 
AGENDA OF 'I·H E 

21 ST CENTURY 



Introduction 

PART IV 
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Efforts to develop water resources for the benefit of humanity can be 
traced back thousands of centuries. ParaUel with technologkal progress, 
these efforts have gained intensity up to the present time. To exemplify, 
the International .Commission on Large Damsnotes that while there were 
420 dams in the world towards the end of the 19th century, this number 
reached 36,237 by the turn of the last century. ParaHel to this increase in 
the number of dams, the total area under irrigation rose from 74 million 
hectares in the 19SO's to 274 million hectares, according to the 
International Cornrnission on Irrigation and Drainage. 

However, it was discovered that measures to increase water use 
through dams and irrigation facilities had to face almost insurmountable 
problems regarding the financing of these facilities , responding to the 
needs of an increasing world population, and preventing pollution in 
waters. This stressed the need to establish a balance between water 
supply and demand. Con sequently, besides physical structures, the 
importance of demand side factors came to the fore. These factors, which 
in their turn require new policies, include economic, social and 
institutional measures to regulate demand; public participation in water 
management; sectoral allocation of water resources; and the preservation 
of the quality of available water resources. Since the 1970's there has 
been a consequent change in concepts relating to the development and 
managernem of water resources. 

Part IV, therefore, attempts to make a general evaluation of the 
process of change in water resources management during the 20th 
century, and of various issues ad dressed in many intemational meetings 
held since the early 70's. Here, there will be a eritkal approach to same 
of the recommendations and resolutions appearing in the concluding 
documents of meetings sponsored by developed northern nations. 
These countries enjoy both the benefits of the information society and 
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their ıocation in teınperate climate zones, so these resolutions and 
recommendations may be in contrast to the reality of many devetoping 
countries located in arid and semi-arid zones. There will also be an 
examination of the stand of the more radical envirorunental groups that 
have mostly originated in northem countries comparatively free from 
water problems. By 'radical environınental groups' is meant here those 
who, for example, dogmatically argue for the introduction of worldwide 
zero-growth and are against any exploitation of the South's natural 
resources, or who ignore the critica! im portance of development projeas 
for the countries of the South. Finally in this section, there will be a 
review of policies and strategies aimed at efficient water utilization 
which must be addressed together with physical structures. All these 
issues make up the water agenda of the 21st century. 

Process of Change in Water Resources Management 

The concepts and practices relating to the development and 
management of water resources have undergone a process of change 
involving various stages. 

Prior to the Concept of Planning at the Bastn Scale 

At this stage. we can mostly observe single purpose projects which 
generally involved use of the dosesr water resource ina basin to respond 
to a particular need. These type of projeers resulred in facilities scanered 
across a water basin, each having a single purpose such as irrigation. 
drinking water supply or generating energy for a nearby enterprise. 
However, as these practices expanded, serious difficulties were seenin 
responding to newly emerging needs. Furtbermore, it also became dear 
that unplanned and disorganized utilization of a stream could well 
prevent or restrict the development of more rauonal projeers either 
downstreaın or u pstream, and that probleıns of entitlement to water use 
~\'ere mounting. 

Tecbnical and Econoı11ic Planniııg of Water Resources in a 
Basin 

Thus the need emerged to consider river basins as a whole and, 
before any implenıentation, to develop an overall plan to respond in the 
most appropriate way to the needs of the basin concemed. 
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This Ied to the expansion of observation networks to cover whole 
basins and assess the water ~orential of the basin concerned (also by 
making use of past obscrvatıons). ParaUel to this was the creation of 
invemories of land fit for irrigated fan11ing accompanied by land use 
plans which delineated land to be irrigated, assessed water needs for 
drinking-use and industry, and finally detem1ined the energy potential of 
the basin. Based on thıs basic informatıon and other engineering data, 
the technical. economic and financiaJ feasibiliry of various alternative 
combinations of dam!> and other water structures could be coınpared. 
Finally, asa result of this process, 'Water Basin Development Plans', 
which also set priorities for iınplemenration , emerged. 

During thıs process. there have been considerable advances in 
construction technologıes to allow for large water storage facilities 
(daıns). Thıs process can d1us be termed the 'period of large dams'. 
Individual countries have undergone this process at different times 
depending upon their level of technology and the needs of their 
popula tion. 

• Ftrst Practıces i1ı the US 

\Yle can see rwo signifıcant examples of this 'who le basin' approach in 
the US in the early 30s. The CS fırst aimed at irrigating 450,000 hectares 
of !and and generating energy ·w ith the construction of the Grand Coulee 
Dam on the Colombia RiYcr on northwestern USA. The dam was to have 
an install ed capacity of 6,q94 MW (about 5.5 times greater than that of the 
Atatürk Dam). The faciliry was put into operation in 1941. 

The Grand Coulee Daın played an important role in meeting the 
enormous demand for cncrgy at the time when the country was engaged 
in arms manufacturing and development of the atomic boınb during the 
Second \Vorld \\lar. Rev i ta lizing the construction seeter through large­
scale projects was one of various measures adopted to combat 
uııemployınem caused by the great econoınic depression of the Iate 20's 
-nd this was one of the factors encourcıging the launch of this dam 

proıect (Bureau of Reclaınation, 19'78). 

The second exaınplc of the \vhole basin approach was the 

establishmcnt of the Tennessec Valley Authority (TVA) in 1933, again 

during the presideney of Roosevelt. to de,·elop the 7 states located in the 

209 



basin of Tennessee River. G. Pinchot, an engineer advising President 

Roosevelt, pioneered the establishment of this administration with his 

assertian that "a river constitutes a whole from its source down to the 

point where it reaches the sea, and can be used for all purposes and 

needs." The TVA first had the goal of ensuring navigation in that 1,050 

km long part of the river starting from the point where it joins the 

Mississippi, producing energy and constnıcting facilities for flood 

prevention. The 7 states in the basin were, at that time, the least 

developed on es in the US. While average farmer ineome was US$ ı ,835 

in other states, 60 percent of the farmers in thesestates had an average 

ineome below US$ 500. There was even 20 percent Iiving on an average 

ineome below US$ 250 a year (Bekişoglu , 1992). 

The TVA was established in 1993 under a special Act as an 

administration attached to the Federal Government. W i thin a period of 8 

years, the administratlon completed 7 large dams for energy production 

and flood prevention purposes. The Kentucky Dam alone protected 2.7 

million hectares of land from flooding. In addition, the Tennessee River 

was rehabilitated and river navigation became possible as it was in 

Mississippi. It was then possible for a boat to start from the Atlantic 

Ocean and navigate to the inner parts of the continent via the Mississippi, 

Ohio and Tennessee rivers. 

As energy needs mounted, the TV A was authorized to establish coal­

fıred thermaJ plants using coal. 

Starting out from the basic objective of developing water resources, 

the Tennessee Project also turned to such broader objectives as erosion 

control and improvement of social infrastructure and thus became a 

project for integrared regional development. Meanwhile, farmers were 

trained in such topics as erosion control, use of modern farming 

techniques, farming of crops bringing in higher income; and storage, 

processing and marketing of fann products. 

By the early 60s, the TVA had been able to bring about a considerable 

improveınent in the living standards of the people of the basin. This 

success of the TV A was also noticed by tl1e teaders of other countries, as 

210 



exemplified by Nehnı 's invitation ofTVA President Lilienthal to India to 

examine the possibilities of iınplementing a siınilar model for the Indus 
Valley Basin. 

• Adoptiorı of a Water Basin Planning Approach by Turkey and 
Other Courıtries 

The concept of water basin planning and implementation which 

started in the US in the early 30's was introduced to Turkey with the 

formatian of water basin planning units within the State Hydraulic 

Works that had been established in 1954. It then started planning work 

for the development of water resources in large basins. The basins 

considered in this context included the rivers Menderes Gediz Seyhan 
' 1 1 

Ceyhan, Kızılırmak, Yeşilırmak, Sakarya, Konya Closed Basin and the 

E u phrates-Tigris Basin. 

Regarding the Euphrates-Tigris Basin, sites for key water storage 

facilities, areas to be irrigated by these facilities and hydraulic plants to 

be constructed were all identified and, asa result such large scale dams 

as Keban, Karakaya and Atatürk, and the Urfa Tunnel, the longest 

irrigation tunnel in the world, were constructed. 

There were also o ther countries in the world cancentrating on the 

development of their water resources to meet their food and energy 

needs. These included Egypt, India and Pakistan, having gained their 

independence after long years of colonial administration. 

In Pakistan, for example, the construction of the Tarbela Dam was . 

realizedin the period 1968-1974. It has an earthfill volume of 158 million 

m3
, making it the world's largest all earth-fılled daın. The Tarbela plays 

an imponant role in the irrigation of large tracts of land in the Punjab 

Plain and in meeting the energy needs of the country. 

The Aswan on the Nile in Egypt, put into operation in july 1970, is the 

world's largest dam in terms of water storage capacity at 162 million ffi3• 

The dam, as the key facility of the Egyptian economy, ma de it possible 

to irrigate an additicnal 1 ınillion hectares of land in the Nile Valley and 

generate, as annual average, 10 billion kWh of energy. 
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The Concept of Integrated Water Resources Development and 

Management 

ın the concept of Basin Management, of the various practices briefly 

discussed here, most weight has been put on physical measures to 

increase the quantity of usable water. However, especially sin ce the stan 

of the 70's, it was realized that measures geared to increase the quantity 

of water exclusively through physical facilities failed to respond to such 

phenomena as increasing population, rapid urbanization and rising costs 

of water provision. Consequently, discussions at international forums 

began to include such new topics as the prevention of water pollution, 

environmental problems in general, pu b li c participation in water 

management, training, measures to regulate the demand side, 

consideration of economic efficiency in the sectoral allocation of water, 

possibilities of privatization in the water sector, and the introduction of 

legal and institutional n1easures to make all these possible. 

The development of water policies at national level incorporating the 

issues listed above, together with the technical and economic planning 

of water resources at basin level, can be termed the 'Comprebensive 
Development and Management of Water Resources'. In other words, the 

concept of basin level water resources development and management 

was enlarged and given a more dynamic character by combining it with 

all other socio-economic factors. 

Before moving on to discuss 'Water Policies' it ınay be useful to touch 

u pon a selection of the international meetings that have addressed these 

issues since the 70s. 

The most important dimension coming to the fore in these meetings 

was the relationship between 'development and the environment'. 

At these meetings sponsored and determined by the industrialized 

countries of the North, such concepts as 'sustainable development', 

which is said to have ınore than 100 definitions (Biswas, 1993), were 

introduced and, after these meetings, volumes of concluding documenrs 

induding ınore than 2,500 recommendations were published. Althougb 

some of these conclusions do indude materials which can be used as the 

basis for new water policies, others usually reflected the efforts of the 

industrialized countries to transfer some responsibility onto others in 
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rojtigating global environmenta l problems mainly ca u sed by themselves. 

The fallawing seetion discusses same iınportant exan1ples among these 

meetings taking place in a period that can be called the period of 
i1ıtenıatio11al meetings '. 

United Nations Conference on the Htlman Environttıent 
(StockiJolnı, 5 ]u ne 19 72) 

The relationship between the environment and development became 

an international issue with the UN Conference on the Human 

Environment, convened in Stockholm on 5 june 1972. This ıneeting was 

important in the sense that it set the stage for the first evaluation of the 

issue at a global scale. The conference was attended by 113 countries 

induding Turkey, and it became the basic starting point of all UN 

activities on the environınent. The Stockholm Declaration which 

followed the Conference referred to the protection and development of 

the environınent as the fundamental condition for the welfare and 

economic development of all humaniry. The Declaration accordingly 

assigned specific duties to all govemments and emphasized the 

importance of international cooperation and solidarity. 

The Conference led to the establishment of the United Nations 

Environment Progran1 (UNEP), and it recorded an important 

comınüment to accelerate efforts to establish international norms 

regarding the protection of the environment. Finally, it was decided that 

june 5th would be celebrated annually as 'World Environment Day'. 

United Nations Water Conference 
(Mar del Plata, 14-25 March 1977) 

The ~\far del Plata World Water Conference' held in Argentina in 

19-, came up with an action plan after discussing such issues as 

environmental probleıns generated by rapid population increase, water 

quality, global elimare change, water users' participation in water 

management and water as an economic and social asset. Under this plan, 

the period 1981-1990 was declared 'International Drinking Water and 

Saniration Decade' with the intention that govemments should intensify 

their effons towards safe "tvater provision , and that programs to this end 

should be supported by international rechnical and financial institutions. 
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The Brundtlatıd Report and Critique 

Ms. Gro Harlem Brundtland, forıner Prime Minister of Norway, "-as 
elected Chairperson of the 'World Environment Commission·, 

established by the UN in 1983. In December 1987, Brundtland published 

areport entitled 'Our Comman Future'. 

The report introduced the concept of 'sustainable development' and 

proposed the organization of a Conference on Environment and 
Development (UNCED) or Earth Summit, to be attended by all member 

states of the UN. In the three years following the publication of the 

Bnındtland Report, there were about 600 international symposia and 

conferences discussing the concept of 'sustainable development' and 

other issues relating to the relationship between the environment and 

developınent. 

The Brundtland Report received serious critidsm on the grounds that 
it did not pay attention to the importance of water for the development 

of the countries of the South, and for approaching the issue of 
development from a northem perspective. In the 6th and 7th Water 
Conferences organized by the International Water Resources Assodation 

the approach of the report was termed 'Water Blindness' (IWRA, 1991). 

While issues such as biological diversity, depleri on of the ozone la yer 
and protection of wildlife headed the agenda in many international 
meetings organized by the North, the same concern was lacking for 

problems created by la ek of water or floods . Yet, ınillions of people have 
so far lost their lives from such water-related causes as drought, flood or 
unsafe drinking water and the same threat is stili there for the 21st 
century. 

Most of those countries which have completed their industrial 
revolution and are now enjoying the age of electronics and information 

society are located in temperate elimare zones. These countries mostly 
face only minor problen1S of water shortage and their attempts to 

develop further are not fundamentally challenged by access to or 

management of water resources. Natural precipitation mostly provides 
for their food security and there is mostly no need to construct large 
water storage facilities for purposes of irrigation. 
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The devetoping nations of the South, son1e of which are below the 
poverty line, are mostly located in arid or seıni-arid zones. Water 
shorrages, drought and occasional floods have regularly created serious 
problerns for these countries. The rapidly inercasing population of these 
countries, especiaJly in the second half of the 20th century, has made the 
development of water resources a top development priority in these 
countries. Accordingly, large scale projeers have been launched. 

Large facilities such as the Keban, Karakaya and Atatürk dams on the 
Euphrates in Turkey, the Aswan Dam in Egypt, the Tarbela Dam in 

. Pakistan, and others on the Amazon have also been constructed to 
generate energy. The 'Three-Gorges Dam Project' on the Yangtze is 

presently in progress in China to construct the largest hydraulic power 
plant of the world. The project will result intheproduction of 100 billion 
kWh energy a year (approximately equal ro the total energy that can be 
economically produced in Turkey). 

Because the Brundtland Report was drafted by a group composed of 
a limited number of experts mostly from the North, almost inevitably the 
vitaJ benefıts of water resource projeers developed by the South were 
neglected and environn1ental issues, which in fact could be dealt with 
through various methods, became the focus instead. 

The effect of the report was to accelerate environmentalist criticism of 
large-scale projeers and new campaigns were launched against large 
dams. Exaınples of this can be seen in the writings of commentators such 
as Claire Sterling, and Goldsmith and Hilyard. Commenting from the 
North, from countries that have already developed their hydraulic 
potential and have little need for irrigation water, these radical 
environmenralists want to impose their inappropriate Northem 
perspeaive on the very different siruation existing in the South. 

There were worldwide campaigns against large scale projeers even if 
such projeers were intended to supply safe drinking water to millions of 
people, ra ise the incoıne level of farmers by b ringing large tracts of land 
under irrigation and providing enough energy for developing countries. 

Meanwhile, the Green Movement flourishing in those western 
countries which had coınpleted their development process by exploiting 
other countries during the colonial period launched rather uninformed 
campaigns against water resources development projects. 
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Regarding the many definitions of the 'sustainable development' 

concept introduced by the Brundtland Report, the document 

'International Action Plan for Water and Sustainable Development' 

published by the FAO, concludes that there is as yet no widely agreed 

definition. According to the World Coınmission on Environment and 

Development, sustainable development is: 

(( ......... Development which meets the needs of the present 

without compromisiug the ability of future generations to meet 

their own needs ... n 

Projeers can earn the soubriquet 'sustainable' if all stnıctural and 

institutional precautions are taken to elinıinate or minimize their adverse 

consequences. For example, an irrigation project accompanied by 

technically proper drainage facilities, integrared with training of farmers, 

and enjoying timely operation and maintenance seıvices will provide its 

basic functions for many years. A system without these characteristics 

wil1 rapidly lose its 'sustainable' character and the land will soon become 

ad d. 

The Dublin Conference of the International Water and 
Environment Coınmission (26-31 January 1992) 

The International Water and Environnıent Conunission is one of the 

commissions set up to conduct preparatory work for the UN Conference 

on Environment and Development. The Conımission gathered in Dublin 

from 26 to 31 january 1992 and made its concluding document, the 

'Dublin Dedaration ' public. The Declaration, which was later adopted 

without any modification at the Earth Summit, laid down four basic 
principles (FAO, 1994): 
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i) Fresh waterisa finite and vulnerable resource, essential to sustain 
life, developınent and the environment 

ii) \Xlater development and manageınent should be based on a 

participatory approach, involving users, planners and policy­
makers at all levels 

ili) Women play a central part in the provision, managen1ent and 
safeguarding of water 



iv) Water has an economic value in all its coınpeting uses and should 
be recognized as an econoınic good. 

The panicipants to the Conference broadly agreed on the first three 
principles. However, on the fo u rth principle, the re was no cansensus 
between the position that water is an economic commodity to be pa id for 
and the position maintaining that it was a fundaınental human right for 
survival to have access to water free or in returnfor a neminal fee. 

Advocates of the first position argued if water is allocated to users at 
prices much lower than the depreciation cost of investment plus 
operation and maintenance expenses there would be bottlenecks in 
fınancing ne\\' water projeers which would eventually deprive millions of 
people of water. It was also emphasized that insuffıcient water charges 
encourage wasteful use. Nevertheiess, in the end, some participants 
added a note of objection to the founh principle. 

United Nations Cotıference on Envtronnıent and Development 
(Earth Sum1nit-Rto Conference) atıd Agenda 21 

As a res u lt of previous decisions, the UN Conference on Environment 
and Development convened in Rio de janeiro from 3 to 14 june 1992 
with the participation of 172 countries. 108 of these countries were 
represented at the sumınit by the heads of State or Goverrunent. 

The Conference produced various concluding documents. The most 
important among them was 'Agenda 21' laying down the items of the 
world agenda for the 2lst century. Two global conventions were 
presented for signing, on elimaric change and biologic diversity, and 
discussions were begun on anather convention on coınbating 

desenification. 

The Agenda 21 is an action plan describing activities to be carried out 
in all spheres affecting the environment and economy by goverrunems, 
developınent organizations and UN agencies. As such, the document 
ineludes more than 2,500 recommendations. 

The agenda touches u po n the following top ics u nder 4 ma ın 
headings: 
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i) Social and economic dimensions 

- Demographic dynamics and sustainability 

- Protecting and promoting human health 

- Promoting sustainable human settlements development 
- Integraring environment and development in decision-making 

ii) Conservation and management of resources 

- Protection of the atmesphere 

- Integrared approach to the planning and management of land 
resources 

- Combating deforestation 

- Managing fragile ecosystems: Combating desertification and drought 

- Managing fragile ecosystems: Sustainable mountain 
developınent 

- Proınoting sustainable agriculture and rural development 
- Conservation of biological diversity 

- Environınentally sound 111anagement of biotechnology 
- Protection of the oceans, all kinds of seas, induding enclosed and serni-enclosed seas, and coastal areas and the protection, rational use and development of their living resources 
- Protection of the quality and su pply of freshwater resources : application of integrared approaches to the development, manageınent and use of water resources 

- Environmentally sound management of toxic chemicals, including prevention of illegal international traffic in toxic and dangerous products 

- Environınentally sound management of solid wastes and sewage-related issues 



iii) Strengrhening tbe role of major groups 

- Global action for woınen towards sustainable and equitable 
development 

- Strengthening the role of fanners 

iv) lv!earıs of implementation 

- Science for sustainable development 

- Promoting education, public awareness and training 

- International institutional arrangements 

- Infannation for decision-making 

A 'Sustainable Development Commissic n' was set up un der the UN to 
examine global, regional and national implementation related to the 
above stated spheres of activity and the General Assembly of UN was 
designated as the policy making and approving body. 

The General Assembly periodically reviews the implementation of the 
Agenda and held a special session caHed 'Agenda 21 + 5' in 1997 to make 
a general evaluation of the progress ma de in its implementation. 

An overall assessment covering both the Agenda 21 and other 
concluding documents reveals that there are ınany recommendations 
that differ in their relevance, priority and importance with respect to 
developing and industrialized countries. 

Considering the w ide gap berween the levels of development in the 
countries of the world and the unique character of problen1S faced by 
individual countries, it becomes apparent that most of the resolutions of 
the Conference cannot be realizedin the medium or even long term. 

There are economic factors detei·mining probleıns at global and 
national scales. In1pleınentation of the decisions taken at the conference 
require, for example, the reduction of co2 emitted to the atmesphere 
and important ınodifications in the technologies applied to thermal 
plants, existing or planned. However, in the face of e:xisting shortages in 
fınancing, it seems quite difficult to embark upon such high cost 
ıneasures or modifications. 
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ın Agenda 21, it is srated that funds necessary for its implementation 
will be secured from both the pu b li c and private sectors and 
industrialized countries will help theothersin this respect. However, the 
industrialized countries have not yet fulfılled their commitments on the 
allocation of new and addirional resources although such commitments 
arestatedin chapter 33 of the Agenda 21. 

Here, there are two important points to consider: 

i) At the same time as not fulfilling their financial commitments 
according to the Agenda commitmen ts, industrialized countries are 
engaged in marketing their highly expensive technologies to those 
countries striving to survive deep in poverty. 

ii) After heavily palluting the atmosphere, the industrialized countries 
· are able to phase in complex and expensive technologies thanks 

to their high level of development and rich financial resources and 
to modify technical specifications accordingly. Whenever this is 
not sufficient, they can buy 'pollution rights' from other countries. 
It is antidpated that trade in the environment will further grow in 
the 21st century. While soıne in the environmental movement 
demand the full installation of newly developed technologies or 
the closure of thermal plants, they do not sufficiently eriticize the 
ethical and human dimensions of the development of 
environmental trading. 

Atmospberlc Changes and the Ky oto Protocol 
(December 1997) 

During the last two decades, two major atmospheric issues in 
paıticular have become the focus of international attention: depletion of 
stratospheric ozone and global warming. These issues have been 
addressed at a number of international n1eetings, starting with the Vienna 
Conference of 1985 and the Montreal meeting of 1987. 

The UN Conference on Environment and Development took up the 
issue of global warming in more detail and resolved to bring down the 
levels of greenhouse gas emissions. Industrialized countries agreed ro 
reduce their atmospheric emissions to 1990 levels by 2000, although this 
agreement had no binding character. 
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To discuss the long-term derails and implenıentation of this 
resolution. a furthcr meeting V.las convened in Kyoto, ]apan, in 
December 1997 on {Global Clımate Change '. According to the resulting 
prorocol, the industrialized countries would, as a first step for the period 
2008-2012, reduce their greenhouse gas cmissions by an average 5.2 
percent be lo~ 1990 levels. Thıs ıs an average fıgure varying with respect 
to countries and regions. For example, the target value is 8 percent for 
the countries of the European Union and some Eastern European 
countries. 7 percent for the USt and 6 percent for ]apan, Canada, 
Hungary and Potand (Bals and Treber, 1998). Time will show to what 
extent rhese indu ~rrialized countries, to-clate the heaviest palluters of the 
upper atmosphere, can nıeet thcse targets. 

The Kyoto Protocol also allo·~vs for the trading of emission rights 
among coumries. ome scientists consider this a signifıcant loophole in 
the protocol (Bals and Treber, 1998). Various lobbies in those countries 
whose indu trıcs heavily depend on coal and oil (for example the US) 
have exerted pressure on govcmments to prevent ratifıcation of the 
protocol. 

Relatlonship Between Water Resources Development and the 
Environment 

\V/e have so far discussed the re la tionship between development and 
the environment in general. This seetion will attempt a more detailed 
analysis of the cnvironmental iınpacts of projeers for the development of 
water resourees. 

Generally speaking, the environınent can be defined as a system or 
integrity fonned by physical, chemical. biological, cultural, social and 
economic resources and assets. The elements of the environment 
induding air, water, land. sea and all flora and fauna are in a process of 
interaction. 

Locking al the relationships berween the development of water 
re ouree.s and the environınent in tenns of this general definition, we can 
say that \vhcn a dam ıs eonstructed to provide drinking water, energy or 
irrigation \'\·aıcr to a pecific area, this activity will inevitably have some 
effecrs on the natural environment as well as on the economic and social 
make up of the area eoncemed. 
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ın providing drinking water, energy and irrigation water through such 
projeers as dams, it is necessaıy to introduce ıneasures which will either 
eliıninate or minimize the negative effects of these projeers on the 
environment. For example, farmers who have to move elsewhere as a 
result of a dam constnıction should be accorded better oppornınities in 
their new settlements and others who will not farm again should be 
trained and given new skills. Especially in recent years, the joint work of 
engineers, sociologists and social anthropologists in this field have 
contributed much to the overcoming of problems related to social 
planning. 

One inspiring example of the salvation of histarical and cultural sites 
which would otherwise be submerged under a dam lake was the 
transporting of the temple of Abou-Simbel in Egypt to another place 
prior to the formatian of the Aswan Dam Lake. 

Turkey also attaches great importance to this issue. For example, 
archeologists from the universities of istanbul and Chicago worked 
together to save the histarical and cultural assets of the area during the 
construction of Keban Dam. As a result of this joint work, 38 tumuli were 
discovered in Altınova to the east of Elazıg. In May 1968, a team from the 
German and British Archeology Institutes and others from Michigan 
University joined the first group. Excavations unearthed histerical pieces 
in tumuli and two historic mosques were transferred out of the 
prospective lake area (Akarun, 1999). These activities were highly 
appredated intemationally and recognized by UNESCO (Akkaya, 1999). 

Similar work is presently in progress in relation to the Ilısu Dam on 
the Tigris whose construction is about to start. A protocol was signed by 
the General Directorare of State Hydraulic Works and the METU Center 
of Research for Histarical and Environmental Assers (TAÇDAM) to 
launch activities to preserve the archeologica1 and cultural heritage of the 
area. Other than these institutions, son1e universities from the US and the 
Gerınan Archeology Institute are also joining these activities. A 
Geographical Information System (GIS) database has been started 
covering the areas to be affected by Ilısu and Karkamış dams (Akkaya, 
1999). 
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River~ in many pans of the world, espccially those in northwestern 
continental Europc, England. cotland, Iceland and the ınountainous 
areas of the U ho t various spccies of fısh. Yet, these countries did not 
hesitate ro hamess rhese strcaıns for their high hydraulic energy 
potential. These countries have so far carried out many projeers for 
energy producrion togcther \vith ıneasu res to protect fish population. 
These projecLS, however, ~vcre not realized by people taking up 
dogmaric positions for' and 'against'. Rather, success came asa result of 
cansensus between the partics as ro the rules to be observed at various 
srages of con truction and operation. 

The most important ıneasure to be taken to protect fish stock in rivers 
is to ler fısh have access ro the sires where they lay their eggs. For this 
purpose, srructures constnıcted on rivers to divert water to generating 
facilities are also equipped with 'fish passes.' For example, 370 hydraulic 
energy facilities existing in England and ScotJand as of 1994 have such 
passes. 270 of these passes \\'ere designed specifically for sea rrout and 
salmon, and 10 for brown trout. The rest are for larger fısh, eel and mixed 
species (\X'allingford, 1994). Some fish passes have also been introduced 
to higher dams For example. in Orrin County, Northem Scotland, one 
dam has a special fısh pass which carries the stream 41 meters higher 
than i ts normal flow clevation. · iınilar measures have also been adopted 
in Iceland where pcople mainly live from fishing. Ardnacrusha and 
Lei.xlip danıs in this country have their fish passes. 

These n1easures preserve natural fısh life on one hand, and contribute 
ro the development of s port and commercial fishing by encouraging fish 
stocks in damlakes on the other. In Turkey, daın lakes yield 8,346 tons 
of fısh a year (5.350 tons froın conunercial fishing in 105 daın lakes, 2,496 
tons froın 16 fish farming projectsin 6 damlakes and SOO tons from sport 
fıshing in all dam lakes) (Şafak et al., 1999). According to the book 
'Reservoir Fishing in Turkey' provided relevant ıneasures have been 
adopted. the fish yield of these dam la kes can be soon be raised to 55,000 
tons per year. This aınount ~vould correspond ro ıs percent of the 
current total fish yicld of the seas surrounding Turkey. 

Riverbed gullıes are a regular downstreaın feature of large dams. The 
factor causing these gullies is the upstream suspended and drifting 
ma teriab accumulating in the dam lake rather than being carried further 
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downstream. The cleaner water released from the dam is more active in 
causing gullies. It is therefore necessary to built check dams and 
introduce other measures to prevent gullies forming in river courses 
below dams. There is also a need to reforest the surroundings of dam 
lakes and the basin in generaltoprevent silting and extend the economic 
life of dams. 

It was once daimed that natural floods would enhance the fertility of 
soils by spreading silt in valleys and construction of dams would 
therefore affect soil fertility adversely by withholding silt in artificial 
lakes. However, actual casesin some rivers, theNilefor example, have 
disproved this daim. In fact, following the construction of the Aswan 
Dam, irrigation and proper fertilizer use has allowed the maintenance of 
high yields evenin dry seasons. Furthermore, the great losses that used to 
be incurred as a result of major floods were also avoided (Shenouda, 1999). 

Anather thesis frequently put forward is that irrigation will eventually 
lead to arid lands. It is true that land will be affected negatively by 
irrigation if there is no training of farmers and if the irrigation system 
concemed is not accompanied by appropriate drainage facilities. It is 
therefore crucial to meet all technical requirements strictly. Thus there 
are technical measures to eliıninate or ıninimize the adverse impacts of 
water resources development projects. Below are some examples 
indicating that the cost of these measures (or environmental costs) can 
be balanced by various benefits and positive impacts. 

In the US, 66 dams having a total water storage capacity of about 49 
billion cubic meters were constructed in the upper Mississippi Basin to 
reduce flood damages. This means that an area extending over 956,000 
km2

, larger than the total territory of Turkey, was brought un der control. 
In the flood of 1993, called the 'Great Midwest', damage of US$ 19.1 
billion was avoided thanks to dams, check dams and flood prevention 
walls. It was calculated that water storage facilities accounted for a US$ 
7.4 biJlion share of this avoided damage (Berga, 1999). 

Ja pan has SOO daıns constructed for flood prevention purposes and 
plans are ready for the construction of 400 more (Berga, 1999). In China, 
the Yellow Rive r and Yangtze rivers have caused many major floods 
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causing great losses. The Three-Gorges Daın presently under 
constnıction on Yangtze is intended toprevent the.5e floods. Apart from 
flood prevention functions, this dam will also generate ı 00 billion kWh 
of energy a year with an installed capaciry of 18,200 MW which is two 
ümes greater than the installed hydrcıulic power capacity of Turkey. 

Aıtificial dam lakes ereare a very conducive habitat for various water 
birds. For example, nine dam la kes in England are protected under the 
Ramsar Convention as hosts of endemic water birds (Ramsar Convention 
Bureau, 1999). 

Birds arriving in the Abbenon Dam Lake in autumn overwinter there 
for molting. These birds include ınute swan, gadwall, shoveller, pachard, 
rufted duck, goldeneye, goosander and coot (Briddle et al., 1999) 

The Rutland \'Xiater Dam, the largest artificial lake in England, built 
between 1970 and 1976 i another example. The dam was constructed 
and operared by a prıvate finn to provide drinking water to the area. 
Dame Sylvia Crowe, a \veli-known landscape architect said the following 
in rejecting claiıns that the daın ~vas harming the natural environment 
( Crowe, 198~) . 

• , 
ı. .... . .... . . Providecl all the necessary steps were taken to ensure 

that the reserooir and its related works were designed in full 
sy,npatby wıtb the surraunding landscape. I believed that the 
water would even proı:e an e11hancement to its surroundings. " 

The dam is equipped w ith all necessary facilities to su pport Crowe's 
view. For cxamplc warer-resistant vegetation was planted areund the 
dam to prevem the erosion that could happen asa result of changes in 
the water lcvels in the dam lake. Furthermore, there are many small 
shallow ponds for birds '\V here the banks slope steeply. There. are 17 
special birdwatch sratıons for about 20,000 immigrating birds of various 
specıes. The arca, protected u nder the Ramsar Convention, is visited by 
50,000 touri ts a year. Another 32,000 come to the area for trout fishing 
(Briddle et al. . 1999). 

Therc are spccially cquippcd dasses around the dam lake to in~ulcate 
children ~·ith a love of nature and infonn them about pracuces of 
environmental protection. 
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In Turkey too, there have been considerable increases in bird 
population on dam lakes. For example the Yedikır Dam in Amasya, 
supplied by the River Tersakan, was constructed in an arid areayet has 
now become a bird habitat (Akkaya, 1999). 

As seenin examples given above, artifidallakes are in fact 'wetlands', 
which all environmentalists appear to approve of, and can serve as 
recreation areas for millions of people longing for water. 

Producing the same amount of energy provided by hydraulic power 
with thermal plants would cause considerable emissions of C02. 

The results of a study of C02 emissions using data from the 1990 
Energy Report of the Austrian Government were made public in a 
document entitled 'The State of Hydraulic Energy in Austria and 
Expectations' CShiller and Drexter, 1991). According to this document, 
the share of hydraulic energy in the total energy production of Austria 
varies from 65 to 72 percent Were hydraulic energy to be substituted 
with theanal energy, it is calculated that annual C02 errtissions would 
rise from 10.8 million tons to 40.8 ın illi on tones, an increase of 30 million 
tons. If these figures are tra'nslated to percentages, thermal plants' share 
of Austria's total C02 emissions is 19.1 percent and, in the absence of 
hydraulic energy, this share would more than double to reach 47.1 
percent 

At a time when the greenhouse effect is being seriously discussed and 
limits put on emissions of greenhouse gases, dean and renewable 
hydraulic energy deserves ınuch more emphasis. In Norway, a country 
where environınental awareness is quite high, hydraulic energy makes 
up 99.7 percent of the total electrical energy production of the country (Flatby and Konow, 1999). 

One can give ma ny other examples based on quantifıed data 
demonstrating that projeers for the development of water resources have 
important functions in preventing floods, providing safe drinking and 
use water, producing dean energy, establishing food security and 
especially in generating employment in rural areas. However, public 
perceptions were shaped by rumour and speculation and there was a 
relatively widespread rejection of technical findings (or a refusal to believe the facts). 
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Wby are tlıe European Greetıs Agaitıst the Ilısu Danı? 

Radical environmenrali. t living in welfare societies \\ hich have 
already developed thcir resources fully and are enjoying the benefits of 
wealth have launched campaigns. through rheir domestic and 
international lobbies againsr ~vater resources development projects 
undertaken in other countries. 

These campaigns have lately found a new target, the Ilısu Dam in 
Turkey. \Vhat the greens in Europe are standing against isa dam project 
on the Tigrıs ~vhich will irrigate 120,000 hectares of land, raise the living 
standards of fan11ers in the area and generate 3.9 billion kWh of energy 
per year. 

Despıre a serious lack of knov.·ledge of the context in Turkey, some 
radical erittes of the Ilısu Dam Proıect have nevertheless been confident 
enough to daim that the primary purpose of the plan is to selectively 
displace people of Kurdish origin from their homes. This claim is untrue. 
People of Turkish origin w ili also be affected, and all those affected, of 
whatever origin, will be resetti ed within the region in orderthat they can 
benefit from the prosperity that the project wil1 provide, which is of 
course the true purpose of the project. Perhaps it would be more useful, 
and certainly better received, if these critics could concentrate on 
exrending fınancial and technical support to efforts initiated to protect 
the archeological and histarical hcrirage of the area to be affected by dam 
consrnı eri on. 

In resettiing fanners whose land and original settlements are to be 
submerged u nder dam la kes, efforts to provide better living conditions to 
these rcsettled peoplc are continuing in this area, as well as others. 
According to data for 1999. there are 193 completed damsin Turkey and 
103 ınore are presently u nder construction. Many people,· not only in 
south eastern Anarolia but in other parts of the country as well have been 
or are being affected by daın constructions. On the other side of the 
picture however, millions of people can now benefit from irrigation and 
an area of 22 ınillion hectares with modem irrigation facilities has ceased 
adding populatıon to urban areas. In addition, these facilities are 
providing safe drinking water and generate 37 billion kWh of energy. 
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Distortions and baseless assertions designcd ro ınL~lead the \\'Orld public opinion without taking thcse facrs inro account constirute a part of the extemal campaign wagcd against the outheastern Anatolia Project. 

Critiques of projects like the outheast Anatelian Project which overlook the importance of water re ource projeats in the social and economic development of coumries, have ınon~ ro do wirh international power politics, and this fact is strikingly ınanifest especially in cases which relate to the use of transboundarr \Vaters. 

Efforts of upstream counrries ro develop their water resouroe - to the benefit of their people frequently generate reactions in dO\\'nstream countries. The latter, who waru to ınake these reacrions known worldwide, are more than happy to benefıt from the caınpaigns of intemationally well-organized radical environmentalbts in order ro unjustifiably prevent projeers on rransboundary \Vaters, as exeınplified by the case of Ilısu Dam on the Tigris. 

'The State of the World' report, published annually by the Worldwatch Institute, ~vhich cxemplifıcs various ideas on cnvironınemal problems, frequently criticizes upstreaın countries. ·rhe following coınınent, which is devoid of technical data and hard evidcnce, is taken from the repon of 1996 (Brown et al., 1996): 
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" ... Turkey is undertaki11g a buge bydropower aud inigation schetne knounz as the GAP (after the 7i~rkisb tlC1'01l)ttn), u·hich could reduce the Euphrates jlozv into Syria by 35 perce111 i1l normal years and substa11tial(l1 nıore in dr)' 011esı besides polluti'ng the riuer u;ith inigation draiuage. Iraq, tbirtl itı li11ejor Eupbrates water, U'Ould see a d1-op as well, and Jıaç the added UIOTTJ' that Syria tl'i/1 also take more Euphrates ıuater. 

Turkay and Syria signed a protocol in 1987 tbat guaratıtees the falter nation a mi11inıum jlou.1 of 500 cubic 11U!ters per second, about b aif of the Euphrtlles' uolurne aıt be border, bul Syria watıts more-a requests Turkey sofilr Jıa~ denied. bı 1992, Turkish Prime Jıtintster Süleynıan Demirel reportedly tr!lnar!'f!d about !>)'riatı requestsfor nıore Eupbrates wate1:· " \fle do 1101 ~ay we -bould sbare !heir o il resources Tbay ca1nıot say tbey should ·bare our u ater resources. ·· Altbough tbe gouernnıent may baue a more compro1nislng posıtıo1ı thau tbi .. .,· rbetoric would suggest, bilateral talks have not yel produced a tuater- ~bari'llg agreement ... " 



European Greens, who failed to stop the diversıon of a 25 kın course 
of the Danube in Slovakia and had to \vatch rnajor environmental 
damage rake place, are now trying to be ınore influential in developing 
countries. In their discourse on the protectıon of ·wildlife and wetlands, 
some radical environınentalists seem to have forgotten all about the 
human factor, which constitutes the ınost important component of the 
environment. This attitude of the radical environınentalıst mavement 
occasionally receives severe criticı m. For example. the South Sudanese 
Minister Abel Alier clid not hesitatc to express his gdevance to the 
European Greens who have campaigned against the construction of the 
jonglei Canal to reduce evaparation losses in the Sud Swamp Area 
(Waterbury. 1979): 

" .. -·· 7be people ( u ı the South) cannot even have one full meal 
a day, and children of school age ca1ırzot go to school because of 
our ıaıderdet/eloptnent.. backı.card11ess and poverty. Yet we are 
asked to accept all tb is . . . and remaın in a s ort of human zoo 
for anthropologiSts, tounsts, environmentalists, and adventurers 
from deueloped countrtes of Europe to study us, our origin, our 
plights. the sizes oj o ur s kulis cu ıd the sbape and length of our 
c us to mary scars .. .... " 

Some environmentalists, disturbed by these kinds of reactions to 
radical em·ironmentalist approaches, felt the need for some self-criticism. 
It is interesting tO note the following in the ıstare of the World' (Brown et 
al., 1996): 

,, . Some euvtroutnentalists have certainly deseroed their 
reputation for ueglectıug the Intman element of conservation. 
Several badly pla11ned ecological preservation projects have come 
at the e>.pense of local peoples ' basic human rights. And such 
tnismanageme11t, i1l tunı, often jeopardizes the integrity of the 
supposedly protected areas. 1bis pattern has been especially 
devastatuıg nı the developıng world. In many protected areas of 
bıdia. for ınstauce. local peoples have found themselves suddenly 
deprit./ed of traditıo1lalland rigbts and access to natural resources 
because of Hew conseroation regu/ations. And they have 
responded, uuderstandab(v. zl'ith increasing hostility. bı one caseJ 
the crealion of the Kutru Tiger and Bulfa/o Reseroe in Madhaya 
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Pradesh displaced 52 villages of Matiatribals, many of who m have since joined an insurgent 1novement that occasionally conducts poaching mission and h arasses park guards. 

Because of such failures, and because so many devetoping­world preservation schemes originate with industrial-world environmental organizations, northem environmentalist have bad to fe-nd of! constarıt accusations that they care mo re about the South 's trees and birds than about its people." 
The adeption of radical environmentalist approaches to the protection of wetlands and wildlife by some local environmentalist groups has now started to disturb more moderate environmentalists. 

Do Wind and Sokır Energy Constitute an Alternative to Other Energy Sources? 

The radical environmentalist approach is snıbbornly and in a sense ideologically determined to reject the use of water as a dean and renewable energy source by capitalizing on various adverse impacts which can actually be eliminared or rninimized through ap propriate measures. 

The same groups demand the closure of thermal plants on the ground that they pollute the atmesphere and the closure of nuclear plants because of the extreıne dangers which they may pose. They want a move to wind and solar energy, switching away from thermal, hydraulic and nuclear sources (Brown et al, 1996). To assess whether such a switch is possible, there is a need to look at the level of technologies for wind and solar energy. 

In 1996, world electric energy production reached 13,654 billion kWh Cl3,653TWh), a 15 percent increase over the 1990 figure. 8 ,275 billion kWh of this total (60.6 percent) is generated by the OECD countries. The European Union's share is 17.6 percent (2,400 billion kWh) and Turkey's is 0.7 percent (96 billion kWh). 

As to the sources of this energy, thermal plants account for 63.42 percent, followed by hydraulic (18.67 percent), geothermal (0.31 
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percem) and wind (0.06 percent). In the thernıal generatian of electric 
energy, the contributions of nalural gas, and coke/ lignite are, 
respectively, 15.11 and 36.68 percent (TÜSİAD, 1998). 

As can be seen in data given above, the share of wind energy in the 
world's total energy production is only 0.06 percent at the e nd of the 20th 
century. The installed capacity of solar energy facilities is as yet only 580 
MW (TÜSİAD , 1998). This corresponds to 0.002 of the total World 
installed capaciry of 2.846,732 MW (National Energy Committee, 1994). 

Presently wınd plants are ın the form of wind fields containing more 
than one turbine. Assuroing a maximum wind turbine power of 2 MW, 
there is need for a wind field of 1,200 turbines to generate an energy 
equivalent to, for example, the 2,400 MW capacity of the Atatürk Dam. 
Realistically, wind turbines can be used only to meet the energy needs of 
very small settlements. In the 21st century world, where urban centers in 
the South continue to expand and already that contain 60 percent of 
world population, there isa need for mass production of energy. So, to 
meet the energy needs of the urban population plus industry, some parts 
of the territory of countries have to be reserved as w in d fields. Moreover, 
there are now some environmentalists rejecting wind plants on the 
ground that they generate senous noise pollution and cause the death of 
bir ds. 

Research into wind and solar energy for electricity are still going on. 
Yet, it is not possible, at least for the coming SO years or so, to have these 
sources meet the energy and capacity needs which reach hundreds of 
billions of kilowatt hours and hundreds of thousands of megawatts. 

According to the reports of the International Nuclear Energy 
Commission, there are, as of the en d of 1997, 437 reactor units with a 
total installed capaciry of 351,795 MW. This is 17 times greater than the 
total installed energy generating capacity of Turkey. There are 35 more 
units under constnıction. The share of nuclear energy in total energy 
production is currently 78.2 percent in France, 60.1 in Belgium, 30.6 in 
Gerınany, 36.1 injapan and 21 percent in the US (TÜSİAD, 1998). Hajime 
Furuya, deputy director for nuclear energy at Japan's Ministry of 
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International Trade and Industry, says : "nuclear power will continue to 
play a role in Japan's overall energy policy." A big role : four new plams 
are now under construction, and an addirional n ine will be built by 2010 
(Newsweek, 2000). 

The industrialized countries, with high per capita energy 
consumption, low rates of population growth and dedining rate5 of 
industrial growth have reached asaturation point in terms of energy use. 
In these countries, the share of nuclear energy in total energy production 
varies from 20 to 80 percent and there is no need to construcr new 
nuclear power plants. However, it would be a mistake to construe this as 
signaling the abandonment of this source of energy. 

In the developing countries on the other hand, which stili remain far 
below world averages in energy consumption, there ls need to phase in 
much more energy and power than the industrialized countries to nıee[ 
the needs of rapidly increasing populations. It is not possible to respond 
with solar and wind energy to energy needs which increase at an annual 
rat e of 8 to ı O percent 

In ı999, per capita net electricity consumption in theworld was 2 500 
kWh. This average is higher rhan the per capita energy consumption of 
Turkey, currently ı 900 kWh, thus pointing to the need to raise this figure 
with new projects. 

In conclusion, the radical environmentalists of the industrialized 
countries which takean 80 percent share of global energy consumption 
should. instead of launching can1paigns against projeers in other 
coumries, focus more on gening their own nuclear and rhermal plants 
closed down and c hanging consumption patterns in their own countries. 

Environmental Impact Assess11ıent (EIA) Reports 

Since the 80's, it has been required for countries ro prepare what are 
called 'EnvironmentaJ Impact Assessmem Reports' (EIA) to assess the 
impacts on the environmenr of faci lities and infrastrucrure designed to 
develop water and other natural resources. These EIA reports were 
originally su pposed ro evaluate the social and economic benefıts of 
investments and deal with measures to be introduced in order to 
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elinliı'late or miniınize the adverse environınental impacts of such 
·nvesunenrs. However, these reports have been dherted from rheir 
~riglılal purpose. and turned in to docuı~ents eınphasiling only adverse 
iınpaccs and envırorunental costs. Lockıng at the matter in tenns of the 
relarionship between water and the environınem. the fev. new projeers 
that would actually be rejected in the industrialızed coumrıes did not 
}ul\·e any priority, anyway, in terms of socıal and economic 
development Consequently, adverse impacts are emphasized in the 
administrative and technical methods and principle<> set down by the 
~iinistries of Environment of these countries canceming the processes of 
cnvironmental impact assessment. 

In che countries of the south however, many located in arid or serrıi­
arid climate zones and having so far developed only a small part of their 
warer resources, circumstances are radically different from those ın the 
north. Here, millions of people are in urgent need of drinking and 
irrigation water and energy while trying to cope up ~:ith flood disasters. 
By focusing on negative impacts as prioritized by the methods of an EIA 
rclevant for the industrialized countries and thus overlocking social and 
economic development benefits, the EIA repores drafted for the 
developing countries, and the long process involved ın these 
evaluatlons, cause serious delays in the implenlentation of some 
important projects. 

The EIA reports are planning tools intended ro assess the cost of 
measures to be adopted in order to eliminare or minimize adverse 
envirorunental Jmpacts of projects and investments. In other words, they 
are not decision-making tools per se. What needs to be done is to 
combine such environmental costs with the economic and fınancial costs 
of the project concerned and to reach multi-purpose decısions by giving 
equal weight to the benefits. 

Water Policies and Strategies 

While technical, economic and fınancial problems constrain water 
supply, increasing population and needs continuously boosr demand. 
To maintain a steady balance between water supply and demand, there 
is need to idemify targets in water management and to launch an action 
plan (strategy) to attain these targets. 
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Since water. different from other natural resourccs, constirures the 
main element of life, it has a social ch araeter accompanying its economic 
value. This fact also poses various difficulties in the developıncnt and 
implementation of water policies. For exarnple, an aueınpt to ra i e ·water 
fees for irrigation sterruning from financial needs imınediat,ely causes a 
reaction by fanners. Decision nıakers prefer to increase \varer supply 
through costly investments insread of controlling dcınand by feducing 
economic subsidies in water use and inrroducing water saving. 

Considering that usable water resources are fixed againsr an 
inercasing population, water policies have ro observe the following 
targets in addition ro investınents in daıns and new irrigation facilities: 

• Inercasing efficiency in the sectoral allocation of ~va ter, 

• Ensuring participatory water ınanageınent, 

• Ensuring food securiry, 

• Maintaining water quality, and 

• Investigating other altemarives in ~·Jter supply. 

Although measures that can be adopted for the c targers vary with 
respect to individual countrics, the need for refonning xb ing tvarer 
policies is accepted by all. 

Sectoral AUocation of Wate r 

\Va ter is an important input for various sector ~. For cxarnpleJ it i uscd 
for irrigation in agriculture, don1estic \varer in ervice ctor and as a 
processing and cooling ıncdıuın in industry. ll is also the ınain input for 
hydraulic energy production. 

With respect to diffcrem use" , \va ter, ju ·r lik c other econon1ic 
resources, must be valued ın terıns of its opponuniry co t . In other 
words, in deciding on the aınounr of \Va{er to be tı!'lcd in, for example, 
irrigation, as drinking water or industrial purpo ·e~t ilş r~~p etivc value in 
these seeters must be consıdered. In a pcrfectl}' operJting ınarkct 
economy, the price of water would be equal to the n1argin::ıl cosr of 
obtaining it and as such it also rcflecrs an oppoııuniry oo -ı. Contrary· to 
this view, rhere is the assertian that cach society has the ba ic right of 
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The wide range in water prices as given in Table 20 stern from the fa ct 
that 50me transfers involve langer periods of tiıne while others are only 
short rerın agreeınents. Prices are also affected by local conditions. 

Anather interesting practice developed in Mexico. An industrial 
cornplex in this country fınanced the canversion of a nearby irrigation 
system intO a drip system in order to get the water it needed (1 m3 per 
second) and made an agreeınent with the farmers of the area to use this 
\V·arer for a period of 50 years. This canversion made it possible to save 
400/o of the water used, and to avoid the difficulty of bringing water in 
froın Iong distances. 

To make such practices more common, there is a need to have 
farnıers organized in irrigation unions and introduce legal arrangements 
ro allow for inrer-sectoral water transfers. Since it would be too difficult 
for municipalities and industrial enterprises to discuss the transfer of 
water rights and other relevant issues with so many farmers, centacts and 
negotiations with the managers of irrigation unions would save much 
time in this process. 

• 

The following seetion considers the utility of irrigation unions and 
adopting partidpatory water manageınent approaches. 

Participatory Water Manage1neııt 

Both the Dublin Declaration and Agenda 21 stressed the importance 
of adapting a new approach to water management by stating that "Water 
developmeut and managenıent should be based on a participatory 
approach. inuolving users. plannet-s and policy makers at alllevels." 

The process of participation must start with the original idea for a 
proıect, and then cover the stages of planning, implementation and 
operation. In this process, the beneficiaries of the project must be 
infonned and their opinions ınust be reflected in the project after 
relevant technical and economic assessınents. 

This po int is especially im portant in irrigation projects. Switching from 
dıy to irrigated farming ina relatively short period of time and attaining 
projecred yield increases can be achieved only by training farmers and 
having theın adopt the project. 
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as charging different prices for various water use requests and charging 
on an hourly basis for the use of pumped water regardless of the plant to 
be wateredare widely u sed by irrigation unions. These practices make it 
possible to save considerable quantities of water in irrigation. Recent 
successes in the participation of farmers in the operation and 
maintenance of irrigation facilities have also been noted by World Bank 
experts to the extent that Turkey is referred to as a country of 'best 
practice' in this regard. 

Food Security and the Concept of Virtual Water' 

Though only 20 percent of the total cultivable land in the world is 
under irrigation, 40 percent of the total crop output is obtained from 
irrigated famıing (Biswas, 1990). These figures clearly indicare the 
important role played by irrigation inensuring food security. 

Nevertheless, the arid and semi-arid countries of the South are stili 
facing problerns in food security especially in cases of consecutive years 
of drought and because of their growing population and shortage of 
water resources. In the utilization of these limited water resources, the 
seeters of drinking water supply, agriculture, industry and the 
environment are engaged in intensive competition. Since irrigation 
consumes so much water, there is a lirnitation on irrigation in order to 
meet the needs of other sectors. 

In this case, the gap in the production of basic foodstuffs has to be 
closed by imports. Assuroing that 1,500 m} water is needed to grow one 
ton of wheat and ı million tons of wheat is imported, the water 
equivalent of this inıported wheat will be 1.5 billion m 3• Water defined in 
this example is terıned 'Virtual Water' by some experts (Alien,. 1996). 

tanding opposite countries of the South who have to import 'virtual 
water' are the industrialized countries of the North. Having a surplus of 
foodstuffs, these countries are globally influential in setting prices. 

In the 80's, the con1petition between European countries and the US, 
both having surplus cereals, led to the depreciation of prices in the 
global market to as low as US$100 / ton. This led to a parallel fall in the 
price of virtual water, thereby creating a favorable situation for any 
country importing wheat. However, there was a steep rise in prices in 
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1995 reaching US$250/ ton. Under the rules set by the General 
Agreement on Tariffs and Trade (GATT) and World Trade Organization 
(WfO) it does not seem possible to push prices back down to the ir levels 
in the 80's (Allan. 1997). 

Some experts stress that rules being applied to international trade may 
lead to important problems regarding food security. For example, 
Sharma expresses these worries by saying " .... .. . lt doos not serve any 
useful purpose to make wi/d claims in support of free trade. What is 
important is how it will affect us (India) asa nation ..... " (Sharma, 1995). 

For the widely disputed concept 'virtual water' to be useful for 
economic planning, it is important to be able to predict the prices of 
basic foodstuffs in the 21 century. 

The possibility that India and China, where 45 percent of the world 
population live, will enter the world market as two giant consumers has 
the potential to upset the balance between supply and demand and thus 
ereare serious problemsfor poor countries located in arid zones. Yet, it 
is possible for some countries, for example oil rich Saudi Arabia and the 
countries of the Gulf to atta in food security through virtual water. In this 
context, there is no logical explanation to the practice of wheat irrigation 
using (non-renewable) groundwater resources from the Disi Aquifer in 
the north of Saudi Arabia. Instead of using this water for irrigation 
purposes, it would be much more rational to import wheat and allocate 
this water to soıne other uses. 

Iraq isa countıy well endowed with water resources as well as oil. Yet 
prior to the Gulf \Var it was trying to bring large tracts of land inro 
irrigated fanning use by employing agriculrural workers from Egypt and 
jordan. If these resource-rich countries adopt distorted food security 
policies that ereare ecological pressures and engage in irrigation, based 
on an iınported Jabor force they will ereare problems in the use of 
transboundary waters as we see in the Middle East. 

Turkey, on the other hand, is heavily dependent on imports of energy 
sources such as oil and narural gas and she is engaged in irrigation in 
Southeastem Anatolia using her domestic labor force. Enjoying very 
favorable ecological conditions for agriculnıre, this region will contribure 
much to the food security of the region. 
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Prlvatization in tbe WaterSector 

n Water resources are under state ownershıp n ın 
countries. It has been among the im portant duti o o 1h • to dht. ~~a,,ınn 
water resources for domestic water u es, for provıdın " \\ ı r to am 
facilities and generating energy, and these aetı\ atı ha\ 
known as 'public services' o In law, public f'\ ı 
•actiırities carried out to conti1luoırb' and regıılarl ,~..,.,v, 
get

1
eral or collectiı:e need emergiug al a ;pecific tım aı d - ........ ,. 

(Polatkan, 1997). In conforınity with thi d ınau n 
activities are stili undertaken by go\'Cmmental o anı1. u 
countries. However, ever incrca!;ing probleıns in ın n 
serious bortlenecks in the provi ion of th n 1 

govemments to seek new approaches. The result o dı 
models developed to secure the contribution of Llı pn\ 
fields of investment and operation o 

Since water is the basic input of many cto of th 
as agriculnıre and energy, dbcussion gocs ona to ıh \\ 
the private seeter to this area. 

Considering the seeter of agricultıı re, it is very dı aculı n 
countries to persuade the private seeter finance. oon ru n 
irrigation facilities to ınaintain the ,e faciliti , and to reOO\ r in\ ı 

costs and costs of other ser\'iccs by ch~ırging wat r u 11tı 

farmers are generally along tht· low-income ıatu grouı 
and are not capable of paying high water fe to CO\ r, :\ uh n 
of lO to 15 years, the initial capital layout, int ~ ı and 1\ a n 
facilities constructed by the private sector. In t ~ d, th per. ı n 
maintenance services of irrigation faciliti di l d rlı r un :r tt 
heading 'Participatory \XIater 1anagement' can 1 t n f rr !d l 
irrigation unions to enable the statc to pha e out o tht ph re fh n 
funds which would othcrwbc be uscd for the o rntı n nd 
maintenance of irrigation systeıns covering mılhons of h r d 
can be channelled by the state int o the further d \ clopn nı of ı m t 

techniques and fanner training. 

What has been suggestcd above can be con ını d p n 1 
privatization of the irrigation sector. Experimen of ıh kınd ~ h n 
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Preserving Water Quality 

In recent years, while such issues as the preservation of wildlife and 
wetlands, damage ca use d by large dams and the depletion of the ozone 
layer have been emphasized there has been less concern for water 
pollution. 

Some in the Green Movement, though closely interested in the habitat 
of birds and wild animals, and having launched campaigns against 
projeers for the development of water resources have yet not succeeded 
in creating any serious public pressure on such issues as the existence of 
urban settlements and industrial enterprises discharging their waste 
~vater into rivers and natural or artificiallakes without treatment. 

Unless effective measures are taken to prevent the po ll u tion of rivers, 
narural lakes, dam lakes and ground water reserves, the opportunity to 
use these resources will be completely lost in the 21st cenrury, or else 
there will emerge a need for treatment facilities too expensive to be 
afforded by developing countries. 

It is necessary for the World Bank and other international finance 
institutions to provide funds and contribute more to countries in fınancial 
difficulties to establish wastewater eelleetion and disposal facilities. At 
present, about half the world population lacks such facilities. 
Govemments need to attach as much linportance to this issue as they do 
to their water resource development projects. It is crucial that these 
activities, often left to municipal authorities, enjoy the support of central 
govemments. 

The task of preventing water pollution is given to various agencies 
and organizations through various legislative acts, but there is no 
effective coordination of the activities of these institutitons. There is a 
need to reduce the number of authorized central institutions and 
introduce organizations at the basin level. There are two basic methods 
in the assessment of water pollution: 

(i) In the fırst ınethod, waste water is treated so as to bring its harmful 
substance content down to a standard miniınum and it is then discharged 
to an aquatic receiving environment. In this case, the assessınent and 
implementation of the 'quality standards of waste water' is im portant and 
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no attention is pa id to the na tu ral purification cap . 
acıty of 

whether these receiving environınents are large rivers or Streams, 
. . h . . snıall brooks Another important poım ıs t at ıt ıs vınually iın . . 

. . h Posıble conventıonal technologıes to reduce. t e harmruı co usıng 
· · · · d · 1 t t ıfı ntcnr of sorne substances exıstıng ın ın ustrıa was e o a spec ıc value 1 

h ı ı . . h . t ıs of course possible to apply high tec no ogy to ımıt t esc substan 
. 1 ı . . b c es to so me thereshold value, yet practıca app ıcatıon ıs arred by the h . 

involved. Changing production techniques ınay be nıore 
1 
ıgh costs 

P ausıble in 
such cases. 

(ii) In the second method, standards are developed that co .d 
nsı er the 

purpose of usage of the receivin~ environınent. Applying the same 
standards, more poJlution may be dıscharged to water which hasahi h 
natural purification capacity. To give an example of a receiv! 
environment standard adopted by industrialized countries, it is require~ 
that dissolved oxygen (DO) in all sections of a water streaın should be at 
aminimum of 4 mHligrams per liter (Than, 1990). 

In this method based on standards referenced to receiving 
environments, it will not be sufficient to assess only the conrem of waste 
and the capacity of the water source where it ıs dischcırged. The effects 
of this discharge on life in the receiving en' ironment n1usr also be 
assessed. 

The phrase 'standards for water streanıs and receiving enviro nments' 
is ınore meaningful for decision makers. For examplc. ~·hile the 
existence of fo ur ınilligrams of oxygen in one litre of water ıs consıdered 
safe, a zero value for oxygen indicares a water of black color and foul 
odor. 

\Vhichever assessment method is adepred in controlling pollution. 
some points need to be cart!fully observed in ~ctting standard., 
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• \X·arer qualiry standards may change with respect to counrries as 
well as within a specıfıc country in renllS of local conditions and 
purposes for which water is u sed. 

• In serting and iınplementing standards, rhcre ınusr be a balance 
between long-tenil environmental iınpact~ and the econo~uc. 
lechnological and instinırional co n text of indiddual countrie ~ 50 



approaches that slow down the process of industrialization ınusr 
be avoided. 

• Standards must be viable and strictly observed. 

The pollution of rivers asa result of agricultural activities takes place 
at many points along the course. It is therefore more diffıcult to control 
such pollution than that of ındustrıal waste which takes place at specific 
points. The following aresome measures which can be taken this end: 

• As a priority, training and voluntaıy initiatives. It is important to 
infonn farmers through various media about appropriate ways of 
using fertilizers and chemicals. There is a need to launch 
awareness raising programs ın primary schools and expand them 
over the country. 

• lt is very difficult, even impossible over a wide irrigation area to 
check the quality of water coming back from irrigation and to 
determine the causes of pollution in waters remaining below a 
specifıc quality standard. It is much more feasible instead to limit 
the use of chemicals and fertilizers to a level that would not 
adversely affect output. Some countries have this practice reflected 
pricing mechanisıns whereby farmers who exceed previously set 
limits pay ınore while other pay less for fertBizers and chemicals. 
These factors ınust be borne in mind in determining state su pport 
for the prices of agricultural inputs. 

Alternattves in Water Supply 

When per capita water allocation ina country is less than 1,000 cubic 
meters, this is considered as an important factor constraining economic 
development. It is estimated that in the early 2lst century 20 countries, 
mostly in North Africa and the Middle East, will fall below this threshold. 
Countries where per capita water allocation ranges from 1,000 to 2,000 
cubic mcters face serious water problems in dry years, and this 
constitutes a potential threat to their development. Due to rapid 
population growth, there were already 40 countries in this category even 
before the start of the new century (FAO, 1993). In conclusion, as well as 
long-used surface and ground water resources, desatination of sea water 
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TABLE 21: Alternatives In The Development o f Water Resources 

Alternativ~ 

Re-u.4'ıe of v.'3Ste water in irrigation 

Desalination of brackish \'\'at er 

Desalmation of sea water 

Prevention of illicil use..-, and leakage, introduction of 
water saving devires in home.., and entreprises 

Source: World Bank Esrlmares (World Bank, 1995) 

Estlmated cost (US 
cents/m~) 

30-60 

45-70 

100-150 

5-50 

Mankind's age old struggle for safe and sufficient water will continue 
in the coming centuries. Il is ccıtain that the technologies briefly touched 
upon above will contribute much to this struggle. However, water 
problems cannot be resolved just by increasing the quantity of available 
water. Il is also essential to control water qualiry strictly and to integrate 
efforts to improve water supply with economic! social, legal and 
institutional measures, to control demand. 
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EPILOGUE 

Evaluating the history of mankind in terms of hydropolitics. one 
notıces ~at amazing records were set in the second half of the 20"' 
centuıy ın developing water resources and putring them at the service of 
populations. For example, 90 percent of all 37,000 large dams of the 2(}llı 
centuıy were constructed after 1950. ParaUel to this, total area irrigated 
rose from 74 million hectares in 1950 ro 274 million hectares ar the end 
of the 2Qth century, the 'Blue Revolution'. This revolution played a crucial 
role in providing food security to an ever-growing world population 
which reached 6 billion at the en d of the century. 

However, this rapid development also brought along soıne problems 
related to the environment as well as those concerning the use of 
transboundary waters. These two issues made up the agenda of 
numerous international water meetings gathered under the leadership of 
the countries of the North starting from the early 1970's. 

In their assesment of the relationship berween the environment and 
water resources, the countries of the North, which had already 
developed many of their available water resources, displayed an 
unbalanced attitude which overlooked the im portance of water resource 
projeers for the countries of the south and focused on particular adverse 
impacts which can in fact be eliminared through various technical, 
economic and institutional measures. 

In addressing problems related to transboundary wat ers, international 

power centers have usually been involved in inconsi.s~ent ~nd 
contradictory policies which differ according to the specifı~ regıon 

'Where the problem has emerged and which also overlock technıcal data 
and reality. This approach has rnade it especially difficult to solve water 

problems in the Middle East. 

. ith about 20 percent of the world is population and In a regıon w . il India 
where various political problems, including that ofKashmır prev~·, th 
and Pakistan nevertheless reached an agreemen~ ~n 1960 re.gar ıng th: 

d Ri er This solution was facilıtated ınamly by use of the In us v · 

d . of a rechnical approach based on sound data. a optıon 
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. h oblems between Israel and the Arab states over the 
Looking at t e pr 

· J dan and Yannuk one can see easily that ınost unrest 
use of the rıvers or ' ı · · ı 
. th egion is somewhat related to water. Having rejected on po ıtıca 
ın er ı · tl 1950's the 
grounds the technical approach of the Johnston P ~n ın . 1e , 
Ara bs had to enter into water agreements in the 90 s whıch were mo re 

unfavorable to theın than the earlier plan. 

The focus on the River jordan has in the course of time expanded so 
as to cover the Euphrates and the Tigris. There have been contradictory 
anirudes such as suggesting the transfer of water from mese rivers to 
water needy areas on the one hand, and asserting that the water potential 
of the Euphrates-Tigris basin would not suffice for the future water u ses 

of Turkey, Syria and Iraq on the other. 

There was frequent reference in the 90's to the words of Boutros 
Ghali, the former Secretary General of the UN, who prophesied that the 
next war in the Middle East would break out, not over oil, but over water 
and war scenarios followed. Yet, in the same periodjordan and Palesrine 
enacted peace agreements with Israel which also included water issues, 
and Syria started peace talks with Israel in the last month of the 20th 
century. 

People prefer more to less. When this is generalized to cover societies 
and countrics, we see that same natural respanses He at the root of 
pro~lcms rclatcd to the use of water as a resource having econornic and 
socıal ~alu~. Tcchnical and economic cooperation involving different 
cotıntrıes wıll help eliıninate or ease such responses. Such an approach 
may pave.the way for a cansensus bringing along neither 'more' nor 'less' 
but what ıs reasonable in the light of sound data. 
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T
he fi r5t e d ition of 'Turkey and \Va te r Issues in the 

\ lıdd l e East· , a ~vork d ealing \vith variou s 

d imensıon c., of \Vater issues in the region , aroused 

i ntereı.,t both in Turkey and, thro u g h its English 

tranı., lation . a broad. 

The second editio n of this book ha~ tV..' O new 

pa rts. These give a detailed analysis o f treaties related to 

the u-;e of the "''aters o f such rive rs as the Danube, 

Colorado . Indus and Jordan. Al o , there are 

coınparisons b e t'''een the c ircun1stances and 
ap proaches related to these transboundary \Yater and 
those perta ining to the Euphrates-Tigris Baı.,i n, in orde r 

to depict sin1ilarities and difference . The last part of the 
book is devoted to the v; ater a nd en,· ironınent agend a 

of the 2 ı st ccnn1ry together \\'ith policies and strategies 

to work tO\Yard ınore efficient vvater utilization. 

The a utho r. Özd e n Bilen . ~vas the General 

Director o f the State Hydra ulic Works ( DSİ) after 

holding se, ·eral offices in the saıne o rganization, and 

retireel in 199). Froın 1980 to 1992. Özden Bilen served 
a..., the head o r nıenıber of the Turkish team in the Joint 
Technical Coınınittee fomıed by Turkey, Syria and Iraq 

to manage the u se of the wate rs of the Euphrates and 
he Tigris. In addition to aurhoring hooks in his 

p rofessio n , Özde n Bilen has had nıany article 

p ublished in Turkey and abroad . 

Following his retireınent h e worked as a 
consultant to the Food and Agriculture Organization of 

the United ations (FAO) and was involved in several 

missions of the FAO. 


