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Section 1. Introduction

Physically, perhaps the two most conspicuous features of the Middle East are
its abundance of oil and its shortage of water. The former has been evident for
much of this century; the latter, though known for millenia, is becoming truly
salient only now.

This report is part of a larger project that focuses on water issues in the
Middle East. The first phase of that project examined the hydrology, geography,
and other techno-physical aspects of the topic. The second phase, of which this
report is part, uses the information developed in the first phase plus other
materials to explore the political and economic implications of the water situation
in the Middle East.

The project concentrates particularly on the three major international river
systems that course this largely arid region: the Euphrates, the Jordan and the Nile.
Detailed analyses of water issues in four countries—Israel, Jordan, Syria and
Turkey_are presented. This is theTurkish report, dealing specifically with the
politics and economics of water in Turkey, with special attention to the Euphrates
and to the Southeast Anatolia Project, referred to by its Turkish acronym "GAP"
(Guneydogu Anadolu Projesi).

1.1 Physical and Demographic Setting

Awareness of a few key physical and demographic features is necessary to
comprehend Turkey's water situation and its political and economic implications.

1.1.1 Area. With a total area of about 775,000 km2, Turkey is a sizeable
country, nearly as large as Pakistan, for example.1* France and Spain are each only
about two- thirds the size of Turkey, Sweden and Iraq are a little more than half as
large, while Japan is less than half Turkey's size. Italy has roughly two fifths of
Turkey's area, Syria one-quarter and Greece but one-eighth (Table 1-1).

1.1.2 Location. It has long been noted that in addition to its size and natural
resources, Turkey's unique geographic location contributes strongly to its
international significance. It is the one country of the Middle East that can

1 Even for such a straightforward and basic datum as area there are discrepancies in
figures given by presumably authoritative sources (e.g., 774,000 to 779,000km2 for
area). For this reason, many data are here presented as ranges or qualified by
adjectives such as "approximately," "about," "roughly," etc.
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legitimately claim European status, having territory in both regions. As we shall
see, that claim affects its economic, political and water policies. In the past few
years, however, while pressing for membership in the European Economic
Community, Turkey has also begun to reassert its historic interest in the Middle
East after decades of relative indifference. Thus, although stressing its European
role in political and economic terms, Turkey is likely to become an increasing and
major factor in Middle Eastern affairs. Water issues seem likely to play a leading
role in all these developments.

Turkey's location makes it the keystone of the eastern Mediterranean.
Contemplating a Turkey hostile to the West reveals this aspect of her position very
well. Under such a scenario, politics in that area would be drastically altered.
Turkey also borders a difficult string of nations—Greece, Bulgaria, the Soviet
Union, Iran, Iraq, and Syria. Moreover, its physical control over the straits of the
Bosphorus and the Dardanelles places it in a strategic position, particularly for the
Soviet Union. Finally, and especially meaningful for our purposes, Turkey has the
critical upstream position on a number of rivers of the Middle East including two
of the most important—the Euphrates and the Tigris (See Map 1-1).

1.1.3 Land. Some other nations of the Middle East, such as Egypt or Saudi
Arabia, also have large land areas, but most of their territory is agriculturally
unusable (though "oil may soothe the pain brought on by lack of rain"). Such is
not the case in Turkey. Despite having much mountainous terrain and various
arid zones, about one fourth to one third of the total area (190-280,000 Km2) is rated
arable. As Table 1-2 shows, a great increase in land use occurred during the 1950s
with the introduction of extensive farm mechanization in Turkey. Today,
virtually all arable land is regarded as being under cultivation (including fallow).
About 200,000 Km2 lie in forest and another 220,000 Km2 in meadow and
grassland.

Erosion is a serious problem, especially in the eastern mountainous regions,
but Turkey still has large areas of relatively good soil. From one-fifth to one-
quarter of the arable land is regarded as first class soil, much of it suitable for
irrigation (Table 1-3). Total irrigable land has been estimated at 8.5 million hectares
or roughly one-third of total cultivable land. Perhaps 5.5 million hectares are
economically irrigable and 2.8 to 4 million hectares are currently capable of being
irrigated. In 1976 the area actually irrigated was 2.3 million hectares which rose to
about 3.7 million by 1987-88.

1.1.4 Climate and precipitation. Turkey's climate is often characterized as
"diverse," and that is probably as good an adjective as any. For example, the total
annual precipitation of around 500 billion cubic meters (Bm3) varies from about
220mm in some areas to 2,420mm in others, that is from arid to wet, with an
average of 670mm per unit area (total 518Bm3). Typically, some 166-186Bm3 of this
precipitation runs off to seas or other countries. Seasonal and annual variations in
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precipitation are marked. As Map 1-2 displays, greatest precipitation is in the coastal
areas and mountains. Dry farming is practiced over most of the Anatolian Plateau.

1.1.5 Water resources. By general standards, not only by Middle Eastern,
Turkey is well endowed with water resources. For instance, she ranks third in
Europe behind the U.S.S.R. and Norway in hydropower potential with 100-110
billion Kwh. Hence, the usual and appropriate images of Middle Eastern water
scarcity do not fit the overall Turkish situation, and this position of relative
affluence in a region of shortages is a significant factor in Turkey's relations with
her Middle Eastern neighbors.

1.1.6 Water distribution. Despite being rich in water resources compared to
most other Middle Eastern nations, serious problems of maldistribution and local
shortages exist in Turkey. As noted, water is most plentiful in coastal and
mountainous areas but much of the population and arable land is elsewhere. The
coastal areas are frequently backed by mountains, shielding the central plateau from
precipitation. Thus, despite a higher national average for precipitation, many areas
of the Anatolian plateau get only about 400mm a year, just enough for dry farming.
Water management thus becomes extremely important for many purposes—
energy, agriculture, health, flood prevention, recreation, etc. Irrigation becomes
especially attractive for agricultural development.

In a 1962 national survey, lack of water was the most salient problem
mentioned by villagers, and in the 1980s, more than 30,000 settlements are still said
to have inadequate water. In 1982, of the 949 towns and cities with populations
from 3,000 to 100,000, only 349 were deemed to have adequate water supplies. In
1986, one-third of the Turkish population was without safe drinking water
according to the World Health Organization. Even in the metropoli of Istanbul
and Ankara, serious local water shortages exist from time to time, a situation
exacerbated by rural-urban migration.

1.1.7 Population. In terms of population, Turkey again cuts a significant
figure among the world's nations. In 1986 she had 52.4 million people, slightly less
than France and Italy, but more than Spain, and several times more than Sweden,
Greece, Iraq, or Syria. Furthermore, that population has been growing rather
rapidly at a rate of about 2.4% annually from 1927 to 1985 (Table 1-4). By the turn of
the century it is expected that the Turkish population will be about 70 million.
Looking at land and population together, we find in the early 1980s a density per
square kilometer in Turkey of 61 persons, similar to that of Syria (57), about double
that of Iraq (33) or the United States (25), but less than that of Greece (75), Spain (76),
France (100), Pakistan (121), Italy (188) and, of course, Japan (317). (See Table 1-1.)

The population of Turkey is now for the first time slightly more "urban"
than "rural," although the former label refers to settlements of 10,000 or more in
size, many of which do not have the facilities or ambience connoted by the term



"urban" in so-called "advanced" societies. The age structure of the population is
still rather young as a result of high rates of fertility maintained over a fairly long
period of time, but it is starting to get older (Table 1-5). Life expectancy at birth has
nearly doubled in the past half century, rising from 35.4 years in 1935 to 61.2 years
in 1980. Two-thirds of the population was literate in Turkish as of 1984. A few key
ethnic divisions also characterize the Turkish population. Most prominent among
these and most significant for water issues is the Kurdish-speaking minority of 6-12
million (Kurdish nationalist groups claim as many as 14 million), though there is
also a much smaller but important Arabic speaking minority as well.

1.1.8 Conclusion. In general, then, Turkey has the area, location, resources
and population to be a major actor in the world arena, presently lacking only the
economic strength required for that role. It certainly has the capacity to be a major
actor in the Middle Eastern region. Heretofore, its involvement there has been
restrained primarily by lack of incentive, a condition that seems to be on the verge
of change, led by water, energy and economic issues.

1.2 Economic Situation

In presenting the program for his second government early this year, Prime
Minister Turgut Ozal predicted that "Turkey will join the developed industrial
countries by the end of the century." Only time will tell if this judgment is
accurate, since there are grounds for both optimism and pessimism in the current
economic situation. If Ozal is correct, given her other advantages, Turkey would
become a looming Middle Eastern presence and even a European actor of
consequence.

1.2.1 General development. In many respects, Turkish economic
development has been quite impressive, particularly recently. Following the
turmoil of the late 1970s, when growth in GNP nearly halted (0.4% in 1979, 1.1% in
1980), it rose rather steadily to 8.0% in 1986, the largest in the OECD—three times
the average—and remained high in 1987 at about 6.8% (Figure I-1A). The average
growth rate from 1984 through 1987, the period of the first Ozal government, was
6.5%. Adding to this the sixfold increase in GNP from 1950 to 1980, despite periodic
instability, we see the basis for Turkey's movement from "underdeveloped" or
"developing" status to "newly industrialized country (NIC)."

The main objectives of Ozal's economic policy include removing barriers to
market forces, switching from import substitution to export stimulation, making
the Turkish lira freely convertible, privatization (reducing the number and role of
state economic enterprises), establishing a domestic capital market, and
strengthening and extending the infrastructure of the Turkish economy, especially
in the areas of energy and transport.

J



1.2.2 Foreign trade. With regard to exports, the situation shows considerable
progress along with some rather stubborn problems. In the 1980s, exports have
increased fairly steadily from $2.9b in 1980 to more than $10b in 1987.
Unfortunately, imports have also increased over that period from $7.9b to $13-14b,
although the'relative gap between imports and exports has been narrowed (Figure
I-1B). Nonetheless, a substantial trade deficit remains (Figure I-1C), rendered more
serious by Turkey's heavy borrowing for internal investment, including
hydroprojects.

Both the nature and destination of Turkey's exports have also changed.
Only 35% were industrial products in 1979, whereas 80% were estimated to be
industrial products in 1988. In 1987, largely because of the Iran-Iraq war and
Turkey's special relation with both parties, those two nations figured conspicuously
in her foreign trade. Iraq was the second largest buyer of Turkish exports after West
Germany and the third greatest supplier of imports (mainly petroleum) behind
West Germany again and the United States.

Overall, Turkish exports to the Middle East rose from $200 million in 1979 to
$3.2 billion by 1984 and increased from 12% of all Turkish exports in 1975 to nearly
45% a decade later (Table 1-6). By 1987 this figure had settled a bit, but still
amounted to nearly a third of total exports and seemed to be holding fairly steady.
The Middle East has become a crucial market for the Turkish economy, even more
significant if we add service exports to the picture, especially construction contracts
(mainly in Libya and Saudi Arabia) and tourism. If Turkey is rejected by the EEC,
her involvement with the Middle East may assume even greater importance.

1.2.3 Unemployment, inflation and debt. Through the 1980s, measured
unemployment has remained reasonably constant at around 15%, but that is a high
rate, nearly double the OECD average (Figure I-1D). Moreover, underemployment
and disguised unemployment may be similarly great. Unemployment is eased by
numbers of Turkish workers laboring abroad, now both in Europe and in the
Middle East, and by their remittances.

Inflation is an even more minatory problem. It has been over 30% a year for
most of the 1980s, though it seemed to be coming under control from 1984 to 1986
(Figure I-1E). Unfortunately, it skyrocketed in 1987 and has moved even higher
since then. Over the twelve months from October 1987 to October 1988, the
inflation rate was 86.4%. Interest rates of over 100% were also reported. Thus, it is
hardly surprising that inability to control inflation was the chief economic
complaint about the regime by both consumers and the business community. The
difficulty of managing rapid growth, heavy investment in basic infrastructure, and
external borrowing without encountering severe inflation has baffled many
regimes.



The final cloud on the economic horizon is the heavy external debt that
Turkey has incurred. Foreign debt that totaled $14.3b in 1979 climbed to $38.4b by
the end of 1987, placing Turkey ninth among the Second and Third Worlds' largest
debtor nations (Table 1-7). Although Ozal emphasizes that Turkey's
creditworthiness has risen in the last four years more rapidly than that of any
comparable country and that Turkey's exports could pay otf her foreign debt in 3.3
years compared to 6.3 vears in 1979, that debt is now 59% of GNP and debt servicing
($7.2b in 1988) may become a grave problem, at the very least threatening to impose
serious risks, rigidities and constraints on the economic system.

1.3 Energy

The world oil crisis of 1973 had enormous impact upon the Turkish
economy Before the OPEC restructuring of oil prices that year, Turkey's oil import
bill was about $200 million annually, 45% of Turkish energy production came from
oil and yet Turkey's current account for foreign trade was in the black. By 1980,
although oil accounted for areduced percentage of her total energy production
Turkey's oil import bill was over $3 billion (more than the value of all Turkish
exports) and her current account deficit was $2.96 billion. From another
perspective, imports of petroleum increased only 16% from 1976 through 1982.but
their cost went up 337%. Oil imports were 8% of the cost of all imports in 1972 and
41% by 1982 Despite the fact that OPECs disunity and the consequent reduction in
international oil prices led to a55% drop in Turkey's oil costs by 1986, her oil
imports still amounted to $1.8 billion for the year.

With this tumble into trouble, partly because of a slow reaction to the crisis,
energy became the number one economic priority of subsequent Turkish
governments, both the militarv regime of 1980-83 and the Ozal governments that
have followed. Lack of domestic oil production has been a longstanding
disappointment to the Turks. Only about 12% of their needs can be met internally;
the rest must be imported. Under such circumstances, the idea of exploiting her
relatively rich hydropotential to compensate for petroleum deficiencies became
increasingly attractive.

A second reason for the top priority given to energy by recent Turkish
governments is the sharply rising demand for energy engendered by Turkey's
economic development, population growth and urbanization. The demand for
energy in the mid-1980s was 200 times greater than in 1923 when the republic was
founded It is currently estimated that this demand will rise from its present level
of about 35-45BKwh to 160-200BKwh by the turn of the century. Electric power cuts
hampered Turkish industry badly in the late 1970s and early 1980s, with almost
nightly outages from 1977 to 1981. There is express determination not to let the
energy deficit again slow down economic growth. In recent years more funds have
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generally been devoted to electricity production and distribution than to any other
state projects.

The energy deficit of the mid-1980s was met partly by importing electricity
from Bulgaria (about IBKwh annually) and the Soviet Union (about 0.5BKwh). An
additional goal of energy policy was to terminate this external dependence. An
ambitious program of power plant construction succeeded in producing a small
surplus in 1987, to the extent that some plants were placed on reserve. However,
demand will undoubtedly catch supply rather quickly. Furthermore, there is
continuing incentive to replace fossil fuel energy with hydroelectric because of
differences in cost, to say nothing of pollution. For instance, in 1985 the cost of
lKwh produced by the Ambarli Thermic Power Plant was 30-35TL compared to a
cost of 1TL in hydroelectric plants constructed earlier than Ambarli. In 1987, 61% of
Turkey's electric power was thermal and 39% hydroelectric. In the same year,
Turkey had 650-l,400Kwh per capita while Greece and Bulgaria had around
3,000Kwh and the industrialized countries around 10,000Kwh per capita.

1.4 Agriculture

Agriculture was for long the primary economic activity of the Turks and the
main source of their export revenues. The preponderance of the population
consisted of peasant families living in nearly 40,000 villages scattered across the
land. Today, all this is changing and agriculture has become a problematic feature
of Turkish life, presenting opportunities, contrasts and difficulties.

1.4.1 General situation. There has been a general decline in the relative role
of agriculture in Turkey; it has not kept pace with development in other areas. At
the same time, Turkey is one of the few countries of the world that is agriculturally
self-sufficient and even has surpluses to market—this in a Middle Eastern region
chronically short of food. Some experts see Turkish agriculture as "long neglected,"
"taken too much for granted," and needing overdue investment while others
argue that Turkish policymakers still conceive of the nation as basically rural, pay
disproportionate attention to agriculture and have failed to adjust to the fact that
Turkey is now primarily urban. A closer look at this mixed picture is required.

1.4.2 Contribution to GNP and labor force. Despite a major expansion of
Turkish agriculture since 1945 that is still in process, its contribution fell to but 26%
of GNP in 1977, 20.6% in 1982 and 17% in 1987. From nearly 75% of the labor force
in 1960 it declined to 55% in 1980 and 45% in 1985. Rural-urban migration in
Turkey became so extensive by 1980 that 30% of the nation's districts (ilceler)
reported a net loss of rural population. The metropoli of Istanbul, Ankara and
Izmir have been growing at an annual rate of about 5%, leading their mayors to
plead for reduced in-migration. This is one motive behind projects like GAP.
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1.4.3 Land distribution and tenure. A particular difficulty for Turkish
agriculture is the pattern of landholding and distribution that prevails. In 1962, the
Village Survey found that 60% of all villagers owned all the land they farmed, 20%
owned at least part of the land, and 20% did not own any land, being renters
(kiraci), share croppers (ortakci), agricultural laborers (rencber), or otherwise
employed. Data from a census survey of 1980 indicate that 91% of farm operations
were in the hands of resident landowners. Hence, Turkey's situation regarding
ownership is relatively good compared to most Third World countries.

The problems lie more in the area of the size and parcelization of holdings.
These data from 1980 are presented in Table 1-8. They show that 61% of all Turkish
farm operations involve less than 50 decares (5 hectares or about 12.4 acres); more
than one-fourth have less than 20 decares (2 hectares, about 5 acres). Hence, many
Turkish farm operations are extremely small for various types of modern,
mechanized agriculture, although much depends on crops, technology, etc.
Similarly, the average holding is fragmented into more than six parcels, usually
rather scattered. Equipment must be moved from parcel to parcel resulting in
obvious inefficiencies. It is therefore no surprise that land reform has long been
part of Turkish planning for agriculture. Nor should it be a surprise that it is a
political "hot potato" rousing strong feelings on many sides.

1.4.4 Agricultural exports. As late as 1979, agriculture produced about 60%
of Turkish export revenues and financed many of the country's imports, but by
1985 this had declined to 22% ($1.7 billion). (See Table 1-9). Agricultural exports to
Middle Eastern countries amounted to nearly one-third of the total, with Iran, Iraq,
Saudi Arabia and Kuwait being especially significant trading partners (Table 1-10).

The one-fifth of export earnings from agriculture was still a very significant
contribution, and one might contend that it was not that agriculture was doing so
badly but that Turkey's inchoate industrial sector was doing so well. Agricultural
exports, though a reduced share of total exports, were nonetheless generally
increasing in absolute terms. Moreover, a proportionate reduction in the role of
agriculture is a typical and presumably healthy concomitant of modernization.
This position would be more persuasive, however, if there had not been a decline
in the overall value of Turkish exports of agricultural products from 1981 to 1985
(Table 1-9).

1.4.5 Recent developments. Quite recently, the optimistic contention has
become more plausible. The average growth in agricultural production from 1979
through 1983 was only 2.2%, not more than population growth, but from 1984
through 1987 it rose to 4%, well above the rate of increase in population. Farm
mechanization has proceeded apace (Table 1-11), so that in 1985, for example, there
were more than one-half million tractors in Turkey or one tractor for each 41
hectares of arable land (assuming roughly 24 million hectares arable).4638,p.580
Since a tractor normally can plough about 45 hectares, Turkey should be well
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supplied; however, the less than ideal distribution distorts the outcome. Marked
improvements in seeds, fertilizers, pesticides, the administration of credit and price
supports, etc. have contributed to significantly increased output (Table 1-12). And,
as we shall see, irrigation holds great promise for further increases in production
and productivity.

1.4.6 Governmental role. From the first Five Year Plan in 1963 to the

present there has been important government investment in agriculture,
particularly for irrigation which typically received about half the investment total.
Investment in agriculture was, however, generally about one-third the investment
in industry in each plan. Government price supports and subsidies of fertilizers,
pesticides, water, credit, and the production of specific items such as milk have
played a major part in shaping Turkish agriculture, for better and for worse.

The administration of such government intervention has often been
extremely cumbersome, uncoordinated and tardy. Moreover, the political parties at
times have seemed to compete with each other in promising farmers higher price
supports, increased subsidies, etc. When one adds to this the farmer's essential
exemption from taxation, he appears to be in a position he will be reluctant to
relinquish, despite some vexations, even though international market competition
may require it. The Ozal government recently announced a plan to tax agricultural
middlemen as an initial inroad into this privileged and anachronistic
arrangement, using the funds thus obtained to provide agricultural credit, but it
remains to be seen whether this will be implemented or extended.

1.4.7 Private sector. One potentially crucial change in the system is the
increased involvement of the Turkish private sector in agriculture. Almost all
major holding groups, so prominent in the Turkish economy, have now set up key
agricultural subsidiaries. Yasar Holding, for example, is active in the dairy,
fertilizer, seed and feed areas and has recently opened a large slaughterhouse and
meat processing plant in Izmir. Other private plants have lately been established in
Malatya, Sivas and Eskisehir. Indeed, perhaps led by the private sector, Turkey is
moving toward developing the modern food industry that is essential if her goal of
becoming the "breadbasket" of the Middle East through irrigation is to be realized.
Much improvement in the areas of grading, packaging and marketing will,
however, be required.

1.4.8 Demand changes. Another important, related problem and
opportunity for Turkish agriculture is that the Turkish diet is changing,
demanding more sophisticated and varied foods. Presumably the same will
happen elsewhere in the Middle East. Turkish agriculture has always been
relatively traditional and will need unaccustomed flexibility to adapt to changing
tastes and international variations in demand. More meat, more dairy products,
more frozen and canned foods, more product variety, better packaging, quicker
shipment, and so on will be necessary under highly competitive conditions.
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1.4.9 Foreign participation. Until 1983, there was virtually no foreign
participation in Turkish agriculture. It is now commencing, but, at least initially, it
has provoked considerable controversy, some Turks welcoming it and some
asserting that dealing with American agribusiness would make Turkish farmers
long for the good old days under traditional landlords. In any event, such
international arrangements seem likely both to develop and to be an occasional
source of friction. Turkey is currently moving along the path from traditional
subsistence farming to modern, mechanized, market-oriented agriculture, but it is
not an easy journey.

1.5 Regional Variations

Prime Minister Ozal's speech presenting his second government's program
to the Assembly and the nation also noted distressing regional variations in
Turkey. He claimed that his government had "laid down the rational foundations
for minimizing regional developmental differences and overcoming the sad fate of
our Eastern and Southeastern regions." In fact, reduction of regional variations
was one of the original goals of planning itself in Turkey—part of its raison d'etre.
A regional planning structure was built into the planning apparatus from the start.

Opposing views are not hard to find, however. Beeley, for instance, contests
the common image of "richer western and poorer eastern halves which has figured
in much thinking about the development of the country..." There are patches of
backwardness in the west and relatively advanced areas in the east. Levine, on the
other hand, argues that "...the process of development itself leads to increasing
regional inequalities. Because resources are limited, economic rationality requires
a great deal of concentration; investments must be tied to existing infrastructure as
well as central foci of demand." The individual's remedy is migration to more
developed regions, and the system should ease that transition rather than resist it.
"Symbolic gestures [GAP?] do very little and may even be counter-productive,
because they create false hopes."

In sum, then, the consensus among most Turks is that regional disparities
are sharp, inequitable, and should be reduced through state intervention, but there
are a few expert rebuttals asserting (1) that regional disparities are less strong and
coherent than usually thought or (2) that they are inevitable and attempts to reduce
them appreciably are wasteful.

It would lead us too far afield to examine the second argument. Suffice it to
say that it has been basically rejected by most Turks of all political persuasions and
by the Turkish government. A brief inspection of the nature and degree of regional
variations is, however, essential background to an understanding of GAP.



-11

An initial problem involves the delineation of regions. Many different bases
for regional differentiation are possible and used: climate, population density,
industrial development, agriculture, and even, as we have proposed elsewhere,
prevailing attitudes. The Turkish government has used various regional
delineations, two prominent and relevant ones being "functional regions" (Table I-
14) and agricultural regions (Map 1-3). Since earlier approaches and data focused
most often on a partitioning of Turkey into nine agricultural regions, we shall
emplov that scheme for comparative purposes.

The Turkish Peasant Survey (Rural Development Research Project, Report
No.4, "Regional Variations in Rural Turkey") of the mid-1960s probably provides
more insight into regional discrepancies than any subsequent source. In essence, it
portrays, for that date, aTurkey with sharp and important variations from region
to region, especially in the rural sector. An initial glance is provided by Table 1-14.
On that table, the Southeastern region is closest to GAP, although there are some
important differences (Maps 1-3 &1-4). It covers four of the six GAP provinces
(Urfa, Diyarbakir, Mardin and Siirt) but it also includes the provinces of Bingol,
Mus, Bitlis, Van and Hakkari and excludes Gaziantep and Adiyaman. Thus, it
contains more eastern mountainous areas and probably more Kurdish speakers,
among other features. Nevertheless, the data are better than any other, so
judicious comparison seems useful.

From Table 1-14 we see that the Southeastern agricultural region in the mid-
1960s was significantly different from other regions in a consistent pattern. Its
villages were smaller, they were more remote both in distance from the nearest
highway and in time from the district (ilce, kaza) center by the most common
means of transportation. These villages were also less likely to have a single
population nucleus or place of settlement.

Most striking of all, perhaps, is the fact that only 17% of the region's
population lived in a village where Turkish was the main language. No other
region had less than 74% living in such a community. The comparative poverty of
the region is reflected in the fact that only 2% of the villagers in the region lived in
a village where all the houses had glass windows and nearly a third of the region's
villagers lived in a community having no houses with more than three rooms.
Respectively, these were again the lowest and highest percentages in all nine
regions.

More than 9 of 10 villagers in the Southeastern region lived in a village
where the main crop was wheat and only 5% lived in a village with a market or
bazaar nearby. Nearly half resided in localities to which the district prefect
(kaymakam) never came and a majority lived in villages to which agricultural
officials such as extension agents never came.
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The greater traditionalism and religiosity of the area is portrayed in the facts
that nearly one-quarter of its villagers resided in communities which had a local
aga, more than one-quarter had an influential sheikh in the area, and two-thirds
were in villages that had residents who had made the pilgrimmage to Mecca.
These are all the highest totals in Turkey, except that the religiously very
conservative South Central region had more pilgrims. Correspondingly, about
two-thirds of the peasant population of the Southeastern region lived in
communities with no local political party organization in 1960, before the coup,
and three-quarters lived where there was not more than one such organization.

Thus, in general, one gets a clear and consistent picture from sundry rather
objective data about villages in the agricultural regions of Turkey that the region
including most of the GAP area was the most remote, backward and
underdeveloped region of all, with the Northeastern region probably next in these
respects and the Aegean and Marmara regions being most developed.

The Turkish Peasant Survey of the mid-1960s was rather unique in that it
also developed measures of attitudinal modernity among villagers in Turkey and
ranked the nine agricultural regions in these terms as well. Although some
inversions occurred, particularly for the Marmara and Northeastern regions, these
rank orderings were basically similar (Table 1-15). Most conspicuously, in both
rankings the Southeastern region was markedly separated from the rest and at the
bottom of the order.

The data above serve to place the Southeast in comparative regional
perspective within Turkey around the time when the Keban Dam, Lower
Euphrates Project and the rudiments of GAP were being planned. More
specific comparisons of the six GAP provinces with the rest of Turkey are
provided in Section 2.
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Section 2. The Euphrates and GAP (Southeast Anatolia Project)

The GAP enterprise is designed to transform the Southeastern region and
pehaps the entire nation, primarily through development of water resources. It
even has ramifications for Turkey's international relations, as we shall see. The
predicted transformation is likely to occur in unexpected as well as expected ways.
To understand its impact, a closer look at the undertaking is required.

2.1 History

Hydraulic works have a long history in Anatolia. Classical waterworks are
justifiably famous, of course, and even the Ottoman governments constructed
eight dams between 1620 and 1893. In this century the first government
hydroproject in Anatolia, a small power plant and irrigation enterprise, occurred in
1902 near Tarsus. The second was instigated by the Governor of Konya during
construction of the Berlin to Bagdad railway when he refused to let it pass through
his province unless a 203km irrigation canal was built.

Serious hydropower development in republican Turkey assertedly began in
1936, when the Soviet Ambassador extolled to Ataturk the virtues of the
hydropower plant the Russians had constructed on the Dnieper River and the Gazi
promptly turned to his Prime Minister, Celal Bayar, and said, "I want electricity
from you!." (The story is either apocryphal or misdated since the Electric Works
Research Agency [EIEI] was established in 1935.) A half dozen hydroprojects were
attempted thereafter, but the effort was halted by World War II. In 1950, shortly
after the war's end, Turkey had only 790MKwh of electric power production. From
that period on, there has been a growing effort to increase energy capacities, first
mainly via thermal power plants and, more recently, via hydroelectric power.

Hydroelectric development in Turkey is also sometimes dated from the
establishment of the first pluviometric stations in the Euphrates basin in 1927 and
1929, extended by a hydrometric station set up at Keban in 1936, followed by three
more stations downstream and one upstream. Certainly even before World War n,
there existed in Turkey a few informed analysts who already understood two
important things: (1) that energy was and would be sorely needed, and (2) that
although the country's demand for energy was chiefly in the west, the major
hydropotential was in the east.

2.2 The Euphrates and Tigris Basins

Outstanding among the hydropower sources in eastern Turkey are those of
the Euphrates and Tigris basins, containing almost half (45%) of Turkey's
hydropower potential. Both rivers form in the rugged 3,000 meter high mountains
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of the eastern provinces. The heavy winter snows melt during April and May,
sending water rushing to local streams, thence into main tributaries and on to the
two major rivers which carry the flow southward, down from the mountains to
the plains below. The Euphrates moves through Syria and Iraq to join the Tigris
north of Basra and form the Shatt-al-Arab emptying into the Persian Gulf.

The basins of the two rivers, comprising the northern portion of the Fertile
Crescent, together constitute about one-fifth of Turkey's total area, the Euphrates
catchment alone being at least 128,000km2, the largest basin in Turkey. The natural
flow in Turkey of the Euphrates, the longest river in western Asia (2,275km), is
about 33Bm3 annually while that of the Tigris is around 22Bm3. Singly they are
"world class rivers;" together they are a mighty source of power and water.

The upper part of the basin ("Upper Euphrates"), having at the confluence of
the Murat and the Euphrates near Keban about half (64,000km2) of the total area, is
entirely mountainous, and produces about 80% of the flow at the Ataturk Dam
below (See Map II-l). From Keban to the Ataturk Dam the river descends through
foothills, the Malatya plains, the Karakaya Dam, and gorges, with a catchment area
of over 28,000km2. Below the Ataturk Dam, the river enters the extremely fertile
but hot and dry Euphrates Plains above the Syrian border. Thus, the northern
mountainous area provides an excellent locale for hydropower projects and
reservoirs while the southern area furnishes an equally propitious setting for
irrigation.

2.3 Bureaucratic Origins

Many of these features were noted and exploited by ancient civilizations (e.g.,
Hittite, Urartian) within the limits of their technologies, and they have not escaped
the eyes of government planners in modern Turkey. Even before World War II,
there was interest in the area for its hydropower potential. The Electric Works
Research Agency (Elektrik Isleri Etud Dairesi [later Idaresi], E.I.E.I.), created by Law
No. 2919 in June, 1935, was the first major national governmental body dealing
expressly with water, though from an energy perspective. As a former State
Hydraulic Works (DSI) head observed, the Keban Dam and GAP had their direct
origins in this organization. Its staff saw the potential of the upper Euphrates for
hydropower. Over time they took necessary measurements and drew up
increasingly detailed plans for realization of that potential. In 1953, the State
Hydraulic Works (DSI) was established by Law No. 6200, and the combination of
the two agencies proved to be a strong force for dams and hydroelectric stations,
leading to GAP.

The bureaucrats and technicians seeking greater energy, particularly
electricity, for Turkey's development originally assumed that thermal power
would suffice. Regional development and even irrigation, the most distinctive
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features of GAP, were minor or neglibie concerns. First, cost considerations and
technical factors gradually pushed them in the direction of hydropower,
augmented by the oil crisis. Later on, increased appreciation of larger
developmental opportunities, organizational momentum, and political
considerations moved them toward irrigation and a broad regional approach.

2.4 GAP and Its Projects

The Southeast Anatolia Project (GAP) in part also grew out of the Keban
Dam project, the first major dam on the Turkish Euphrates. The hydrological
investigations before and after World War II resulted in increased knowledge and
commitment by EIEI and DSI to ultimate development of the hydropotential of the
basin, although some officials thought that the hydraulic works in the western
provinces, especially around Antalya and Izmir, should first be completed since the
returns there were supposedly greater. From 1936 to 1970,14 large dams were built
in Turkey and during the 1970s, 33 more were added, plus many smaller water
works, mainly in the west. By 1985, there were 100 dams in Turkey with plans for
hundreds more. Among other things, these works gave Turkish administrators,
engineers and construction firms confidence in their ability to build and manage
large hydraulic projects. The Hasan Ugurlu Dam on the Yesilirmak near Samsum
was, for example, the first large dam entirely built by a Turkish workforce (1972-
1979).

The Keban Dam, completed in 1974, was the first hydroelectric project in the
east that captured widespread public attention. It had been planned some time
before (feasibility studies finished in 1963), much work being done while Suleiman
Demirel, an hydraulic engineer, was at DSI and DPT (State Planning
Organization—SPO). Indeed, Demirel pointedly claims that Keban, for which, as
Premier, he found financing in 1965 and whose foundation he laid in 1966, was the
beginning of GAP. He also laid the foundation of the Karakaya Dam in 1976.
Keban, however, is a purely hydroelectric installation and was initially conceived
and defended in limited hydropower terms, also being seen as important more for
its contribution to national energy needs than for promoting regional development
or redressing disparities. Only later, beginning about 1960, was it regarded as part of
a regional development program, and then mainly by some intellectuals and
officials. Only in 1976 was the pre-existing Lower Euphrates Project merged with
GAP—a huge, multi-purpose, multi-project, integrated, regional scheme of much
greater ambition and complexity.

According to Turkish officials and journalists, GAP is "...the largest and the
most comprehensive development project ever implemented in
Turkey,""...Europe's largest social development project of the 1980s, and, after
Italy's Mezzagiorno {sp.?} Project in the 1950s, the second largest ever," a project to
produce "a brand new Turkey," and so forth. It comprises 13 major projects, 7 on
the Euphrates (Firat) and 6 on the Tigris (Dicle), and aims at nothing less than
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regional, even national, transformation based on hydropower and irrigation.
Overall, 21 dams and 17 hydroelectric plants are envisioned. By the completion of
the project in 2001 (one hopes the date is not portentous) 22BKwh of electricity and
1.6 to 1.8 million hectares of irrigation will have been added to Turkey's resources.
This is more than a 50% increase in present electrical energy and a comparable gain
in irrigated land.

The cost of the undertaking is now estimated to be more than TL12,674
billion in 1987 prices (>S11 billion), though inflation and delays will probably raise
it further. The Euphrates projects receive 69% of the expenditure, the Tigris
projects 31%. Similarly, irrigation projects receive 58% while energy projects get
42% (Table II-l). The Ataturk Dam and Sanliurfa Tunnels alone were to cost nearly
20% of the total. The stated overall cost would equal 10% of Turkey's national
budget for ten years, although planners believe that the income generated by
electricity and irrigated farming produced through GAP can pay for the project,
even before its full completion, in six and one-half years.

Altogether, there are more than 600 public investment projects in the region.
The main GAP projects are listed and partially described in Table II-l. Most salient
at present is the "Lower Euphrates Project," one-half dozen separate but related
hydropower and irrigation ventures, outstanding among which are the Ataturk
Dam and the Sanliurfa Tunnels.

The Ataturk Dam, said to be the world's fifth largest rock fill dam and
reservoir, has a crest length of 1,914m, a crest height of 549m, and a total
storage capacity of 48.47 Bm3. Its reservoir's surface area will be 817km2. The
associated hydrostation will have eight turbines each generating 300MW
yielding a total energy output of 2,400MW or 8.9BKwh per year. The
Sanliurfa Tunnels are two concrete-lined, parallel irrigation tunnels, each
more than seven meters in diameter and more than 26km in length. They
will carry water from the Ataturk Dam reservoir to the Sanliurfa-Harran
Irrigation Project and to the Mardin-Ceylanpinar Irrigation Project. The Dam
was scheduled to be completed by 1993 and the tunnels by 1991, but there have
been delays on both projects (see Table IT2 for the time schedules for GAP
projects).

2.5 GAP and the Southeast Anatolia Region

Six of Turkey's 67 provinces are involved in the GAP venture:
Adiyaman, Diyarbakir, Gaziantep, Mardin, Sanliurfa, and Siirt (Map 1-4).
They include nearly 10% of Turkey's land area— 72,958km2. The region is
appreciably larger than the Netherlands or Belgium, approximately seven-
eights as large as Austria, three-quarters as large as South Korea and nearly
one-third the size of the United Kingdom. Sanliurfa is the biggest of the six
provinces, having one quarter of the total area, while Adiyaman and
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Gaziantep are the smallest, each with a little more than 10%. Apart from
mountainous areas, the region has a dry, inland climate with very hot
summers, often reaching well over 100 degrees fahrenheit. Average annual
precipitation ranges from 835mm in Adiyaman to 473mm in Sanliurfa. Dry
farming, which requires about 400mm of annual precipitation, and letting
fields lie fallow every other summer are the rule in the plains areas.

The GAP region has particularly good soil. With only 10% of the total
area, it has 19% of Turkey's cultivable land. Roughly 31% of Turkey's
cultivable land is irrigable compared to 54% for the GAP region. Twenty-nine
percent of the region's soil is Class I compared to 19% for Turkey as a whole
(Table 1-3). Sanliurfa is particularly blessed since 50% of its soil is first class,
or, put another way, having 39% of all the first class soil in the region. Siirt,
Adiyaman and Gaziantep respectively have 2%, 3% and 9% first class soil, so
there is considerable variation within the region in agricultural potential and
suitability for irrigation, which may mean a considerable differential in
benefits from GAP, resulting in invidious distributional problems.

It has long been asserted in Turkey that land distribution in the
Southeast region is particularly bad, with many local landlords having large
holdings and exercising strong control over their villagers. Truly appropriate
and accurate data on this topic are difficult to find. The few that are available
lend some general support to the allegation and, if it is correct, additional
political problems for the GAP project may result.

In the five of six provinces for which data exist, usually more than a
third of farm families are landless, a much higher figure than that for Turkey
in general (Table II-3). In three of the five provinces, three-fourths of farm
operations have less than 5 hectares and in the other two provinces, half of
the farm operations have less than that meager amount of land. If we look at
the percentage of the province's agricultural land held by operations with
more than 20 hectares each, we learn that this is well over half in two

provinces and about two-fifths in the other three (Table II-3). Less than 1% of
the holdings are "large" (>100ha), but these have one fourth of the cultivated
land. The farmers who hold less than 5 hectares—a majority—on the other
hand, altogether have but 10% of the cultivated land of the region. Hence, it
seems that land is rather badly distributed in the GAP region compared to the
situation in the rest of Turkey and that this may become a serious problem
and issue if the benefits of GAP seem to be going to privileged landlords or if
extensive redistribution is attempted.

The population of the region in 1985 was 4.3 million or about 8.5% of
the Turkish total. Within the region, Diyarbakir and Gaziantep were the
largest provinces, nearly one million each, while Adiyaman was the smallest,
roughly half their size. Overall, the population was split evenly between
urban and rural, but Gaziantep was 2-1 urban and Adiyaman and Mardin
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were somewhat under 2-1 rural. Four cities in the region have more than
100,000 population: Gaziantep (479K), Diyarbakir (306K), Sanliurfa (195K) and
Batman (11 OK). The average annual rate of population increase in the region
1980-1985 was 3.8%. Except for Gaziantep province, the region's population
density is relatively low for Turkey.

Seventy percent of the labor force is engaged in agriculture, 8% in
industry, and 21% in the provision of services. Turkish planners feel that
there is a relatively large pool of unemployed and underemployed labor in
the region, although it may be insufficient if the estimates are correct that
GAP will require seven times the present labor force. Presumably, if
successful, it will encourage great in-migration, with, however, attendant
problems.

The Southeastern region is also often said to be "dirt poor," the
"forgotten provinces," a "depressed backwater," and having experienced a
"sad fate" (Ozal). Industry is certainly less well developed than in many other
areas and what exists is relatively small scale. The area has but 2% of
Turkey's industrial establishments, 2% of her industrial employees, and
produces but 2% of the value added by large scale manufacturing (>10
workers). Most of the industry present is concentrated in Gaziantep province
and to some extent in Siirt, largely because of the Batman oil installations
there. Agriculture in the region is also less productive than elsewhere in
Turkey. For example, although it occupies 70% of the labor force, it
contributes only 44% of value added. The hot, dry summer climate, backward
agricultural technology, traditionalism of the labor force, and other factors
have led to a relatively low level of agricultural output.

In other respects as well, the GAP region appears less developed than
most areas of Turkey. The gross income per capita in 1984 was only two- "
thirds that of Turks in general. Whereas the overall literacy rate in Turkey
was 68%, that rate in the GAP region was only 44%. The number of hospital
beds per 10,000 population was half the Turkish figure. Although the length
of roads per area was only moderately lower, the amount of land irrigated
compared to the amount irrigable was a small percentage of the overall
Turkish figure (Table II-4). Thus, although there exist some exceptions in
certain dimensions and in certain areas, a good case can be made for the GAP
region's being comparatively disadvantaged vis a vis most areas of Turkey.

Finally, it is critical to note that the GAP region has a large ethnic
Kurdish population and a much smaller but far from insignificant ethnic
Arab population. More will be said in later sections about the political
significance of these populations, especially the Kurdish, but the ethnic
differences surely compound the administrative, economic and social
problems of the area.



2.6 GAP Gains: Projected Changes

If GAP is successful, using water and power from the Euphrates and the
Tigris combined with the fertile soils of the northern Mesopotamian plains, it
is expected to transform the region and make Turkey a major exporter of
agricultural products, even to $5 billion per year. As noted above, 22BKwh of
electricity and 1.6-1.8 million hectares of irrigated land would be added to
Turkey's resources, about a 507c increase for each. Supposedly, an irrigation
network for 150,000ha. would be added each year commencing in 1991 and
running through 2001. The Minister of Public Works and Settlement recently
said that, with the completion of GAP, TL840 billion would be added annually
to agricultural incomes and TL1,200 billion to income from power generation,
creating a new Turkey. According to some Turkish planners from DSI, these
developments should set off a "chain reaction in other sectors of the
economy," though other DSI officials, maintaining the same metaphor, are
worried about "a socio-economic explosion." Both may be right.

Apart from the energy increases, the main direct and initial effects of
GAP are envisioned for agriculture. Irrigation, in conjunction with
fertilizers, pesticides, increased mechanization, better seeds and better
management, will not only produce dramatically higher yields in an area
where yields have been below even current Turkish standards (e.g., Turkish
wheat yield kg/ha is 1,944 tons, GAP is 1,695; Turkish barley yield is 2,040,
GAP is 1,684), but it will also permit raising two or even three crops per year
in an area where one is the current limit and land must lie fallow as often as

every other year.

A comparison of overall Turkish production for selected crops before
GAP with the production estimates for those crops produced in the GAP
region after completion of the project is given in Table II-5. We see that
Turkish cotton production in the region after GAP would be 117% of all
Turkish cotton production at the present time. Rice production from GAP
alone would be more than twice rice production in all of Turkey today.
Clover/alfalfa would be doubled, oil seeds up 87%, and other crops would rise
by lesser amounts. Moreover, as production for export and for agro-
industries increased, cropping patterns would have to change, with more
attention being paid to market conditions.

The possibilities for agricultural and agro-industrial development
engendered by GAP are striking, and the spin-offs to other achievements may
be many, although difficult to predict. For these to be realized, various
changes in technology, training, land distribution, economic activities, and
even social and political life will be necessary. Numerous issues and
problems will be generated, some of considerable moment. To these we now
turn.

J



Section 3. Water-Related Issues and Problems

The focus of our project is on water issues in the Middle East and that
of this report is on water issues in Turkey. Basically, we are interested in
issues because they are precursors of conflict, and conflict over water has often
become violent and highly destructive in the Middle East and elsewhere.
Unfortunately, analyses of water and other issues have often remained
unsatisfactory because of confusion over the basic conception of an "issue".
Hence, a few preliminary clarifications are necessary.

3.1 Situations and Issues

A situation refers to any set of circumstances or phenomena that could,
in principle, be objectively perceived by competent observers. Examples
include a drop in the water table, erection of a dam on a river, higher water
prices, the drilling of wells, and so forth. A situation may also be
misperceived; it is only necessary that it is capable of being validly perceived.
Situations are the relatively objective bedrock of issue analysis.

An issue refers to a situation which an actor perceives as including a
felt blockage of his interests, especially if that blockage is seen as being
produced by another actor. If that other actor also perceives the situation as
an issue and the first actor as a blocking actor, then the issue can be said to be
joined. If one or both actors take steps to remove the other's perceived
blockage and the other resists, we have a conflict. The conflict may be violent
or pursued by other tactics.

The utility of this conceptualization is that it makes explicit the oft-
neglected fact that issues are subjective—in the eyes of the beholders. The
same situation may be seen as an issue by some actors and not as an issue by
other actors; it may be seen as one kind of issue by some actors and as a
different kind of issue by other actors. A specific water situation such as
increased irrigation, for instance, may be regarded by some as involving
mainly an economic issue, by others as a political issue, by still others as an
ethnic issue, and by many as diverse combinations of these and other issues.
One cannot assume that a situation translates automatically into one and the
same issue for all actors, as is so often done.

Analysts commonly tend to classify specific situations arbitrarily and
mechanically as solely involving political, economic, military or cultural
issues, crisis or routine issues, etc., as if there necessarily were complete
consensus on such matters. However, it is an empirical question for each
significant actor 1) whether a given situation is perceived as an issue and 2)
what kind of issue it is seen to be; these views cannot be assumed a priori.
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Situations, on the other hand, are much more objective phenomena, subject
to more uniform, general classification.

Water issues illustrate the significance of these distinctions very well.
Irrigation, or dam-building, or hydropower, is regarded in economic terms by
some actors, in political terms by others, in social terms by still others, etc., or
in various combinations thereof. A given actor may also change, over
settings and time, the salient issues he sees as arising from a water-related
situation. One cannot assume that water in general or in its many situational
facets is a single, homogeneous issue or set of issues for all actors.

We shall have more to say about how water-related situations are
perceived by various actors in the next two major sections of this report. At
present, the focus is on delineating the various kinds of issues that at least
some important actors currently feel are involved in the Turkish water
situations previously described. The focus is also on some issues that can be
expected to be stressed by important actors in the future.

3.2 General Orientations

There are several general orientations that inform many specific
actions related to water in Turkey—orientations that do not now involve
major issues but that have been problematic at one time or another in the
past and could become so again. One is the acceptance of national economic
development as a top priority goal. Not that anyone is against development,
but its pace and priorities may be questioned. How much investment at what
sacrifice of current consumption is warranted? Is slower growth with less
foreign involvement superior to faster growth with more foreign
involvement? Not long ago parts of the "left" were raising such questions
and, if the general developmental or hydraulic programs get into trouble,
they may be raised again.

Similarly, is development to be construed primarily in economic terms
or should more emphasis be given to social and cultural infrastructure?
What balance should be struck between growth and social justice, between
investment return and distributive equity? Is technology and capital
investment the most appropriate focus or is it manpower and training? Are
"megaprojecfs" a wise approach or, as one critic put it, "a national ego trip"?
Should a policy of more dispersed and smaller scale projects be adopted
instead? Should development be kept essentially national and unilateral or
should strong efforts be made to regionalize and internationalize it as far as
possible? And, what should be the roles of the State and the private sector in
the developmental process?
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Broad orientations in response to questions such as these shape many
of the more specific issues that we shall discuss. On the other side, a strong
position on a specific issue may lead to questioning a broad orientation that
runs counter to that position. Space precludes more than mentioning the
role of broad orientations, however, and we shall concentrate on more
specific issues arising rather directly from water policies and problems.

3.3 Water vs. Other Investments

Water is obviously vital. It is a basic survival need and, as such, a
fighting issue if seriously threatened. At the same time, as Maslow long ago
observed, once basic survival needs are met they tend no longer to govern
behavior. We then operate in terms of other less basic but still unsatisfied
interests. However, water is no less important in this realm as well. It is a
pervasive, necessary resource in many areas of life, e.g., housekeeping,
agriculture, and industry, and, through these, in politics. It is needed for
many purposes; therefore, its ramifications are direct, diverse and extensive.

Important water needs are beginning to be threatened in various parts
of the Middle East, where water scarcity is the rule. Turkey, however, is
perhaps the prime exception to this rule, as she is rather well endowed with
water resources, placing her in a potentially strategic position. She has
problems of a different order, but problems which are nonetheless strongly
related to the region's water concerns. Among others, these include
maldistribution and the consequent need for extensive water management,
determination of the role of water in her national development, handling
her upstream control of water resources vital to her neighbors, and the use to
be made of any water surplus.

Three basic questions that have confronted Turkish policymakers are:
1) the advisability of developing water resources compared to alternative
investments; 2) which water resources to develop—those in the more
advanced western regions or those in the less advanced east; and 3) how to
develop such resources (energy vs. irrigation, large vs. small projects, rapid
vs. normal pace, internal vs. foreign financing, etc.). Each of these policy
choices was or can be a significant political issue for some important actors,
either in general or in certain specific aspects.

3.3.1 Main priorities. As noted, energy considerations were initially
foremost in evaluating water investments in Turkey. Energy demand was
growing rapidly and meeting that demand was regarded as a key to
development. Thermal power plants received the earliest emphasis, but with
the oil crisis of the 1970s, petroleum prices rose so sharply that a reorientation
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toward hydropower occurred. The cost per Kwh of hydroelectricity was
appreciably less than that of thermal electricity.

Wide consensus was reached on this matter, viz., the need to develop
Turkey's water resources. One issue that soon surfaced, however, was that
the hydropower produced in the east, by the Keban Dam, for example, was
largely transmitted to the west. Since energy was the paramount product,
there being no irrigation, the region saw few immediate benefits.
Consequently, if one adds the dislocations engendered by such mammoth
installations, one understands the coolness of the local population to the
effort (70% were initially opposed).

Irrigation was an answer to this and other problems. Multi-purpose
dams providing energy and irrigation would satisfy national needs and
benefit local populations. The increased agricultural production might even
provide exports earning precious foreign exchange. The overall return on
investment for multipurpose hydroprojects was good, commonly calculated
to be about 2-1, though such estimates often required rather heroic
assumptions.

• Megaprojects often catch the public's fancy, becoming symbols of
national pride, and so have significant political value. In fact, as long as they
seem to go well the parties compete for the credit accruing from being seen as
responsible for such enterprises, as we shall see. This public enthusiasm can
even be exploited financially by getting popular contributions to public funds,
such as the Public Partnership Fund, and using them to provide partial
support for projects. Keen public interest has its drawbacks as well, however,
including sometimes unrealistic expectations, impatience, rigidity, use of the
publicity for other purposes, and so forth.

The gradual acceptance in most quarters of the urgent need to reduce
egregious regional discrepancies has already been mentioned. If the GAP
program falters, this matter, too, could resurface in the form of insistence on
investment in areas yielding greater return, i.e., more developed areas.
Furthermore, it is interesting to ponder a different but related issue, currently
latent, but potentially serious. With GAP, the southeastern region promises
to surpass the Cukurova region in cotton production and in other respects (it
is said to be equal to "four Cukurovas"). More resources poured into GAP
may arouse particular resentment in competitive regions, if indeed they see
themselves in that light. Thus, Milliyet reported last summer that in order to
ensure that the Cukurova region (Cilicia) retains its importance even after
the completion of GAP, 17 new dams are also being planned for the Seyhan
and Ceyhan rivers (also involved in the "Peace Pipeline). Such regional
competition may spill over into other areas of policy and politics.
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3.3.2 Drinking water. As indicated earlier, drinking water is a
conspicuous issue in Turkey, even though relatively trivial amounts of water
are involved. In the mid-1960s, villagers saw it as their most important
problem. Many had to carry all the water they used several kilometers from
the nearest source to their residences. In the cities, water shortages were at
best an irritating nuisance, with the taps becoming dry many hours a day.
The 1980s were designated by the United Nations as the "Water Decade"
when special efforts would be made to provide populations with potable
water. According to U.N. data, a third of Turkey's people were without safe
water in 1982-1985. She therefore planned a four-fold increase in drinking
water over this period via a $4 billion program: $1.76 billion for urban water
supply and $760 million for rural, the rest being spent for sanitation.

Nevertheless, by 1987 serious problems still remained. The DSI's good
news was that, after completion of the Kinik Tunnel (four years delayed)
there would be no water problems for Ankara, where unsanitary sources had
been used—until 1992!—though water would remain a problem in Istanbul
for four or five more years. Ten per cent of DSI's budget was going for
drinking water, and financial limitations were said to be the main barrier to
more rapid progress. The year before, the General Directorate of Rural Affairs
had indicated that about half of Turkey's villages lacked adequate drinking
water, including about one-third with no water at all in the village,
prompting Erdal Inonu, SDPP head, to criticize government spending on
parks and fancy pavements when critical water shortages existed.

The GAP region was no better off than the rest of the country in this
respect, although within-region conditions varied considerably. In Urfa,
perhaps the key province among the six, the governor reported in 1988 that
510 villages had drinking water, 209 were without, and 1,873 settlement units
had inadequate water. As stated, the problem is distributional and financial,
not lack of water, since the domestic and industrial needs are trivial
compared to reservoir supplies. After the year 2,000, the Euphrates basin's
requirements for drinking water are estimated to be 92.5Mn\3 and for
industry, 82.5Mm3. Thus, drinking water is a rather special kind of issue, not
involving large amounts of water, but posing awkward and costly problems
of water transport and sanitation. It has enormous public visibility and may
color popular attitudes toward water policy and even governments in other
respects.

3.4 Dams

Though usually relatively few people live in their immediate vicinity,
dams are probably the most dramatic feature of Turkey's hydraulic
development. Sixty-seven were built between 1936 and 1980, 100 by 1985
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(Table III-l), and plans call for a total of 450 to 600 to develop fully the
county's water resources and meet its energy, agricultural and other needs.
Dams seem like fairly straightforward though technical enterprises, and
compared to irrigation schemes they may well be. Nonetheless, from
planning and construction to operation, dams have the potential to raise
many politically significant issues in the eyes of various actors. We shall
briefly examine a number of these.

Siting is one potential issue. Dams and their reservoirs often require
large amounts of real estate, dislocating populations and inundating historic
places, areas of unusual natural beauty, and land or other resources of
considerable economic value. The Keban Dam necessitated the resettlement
of some 25-30,000 people resident in 126 threatened villages, the Karakaya
Dam some 17-20,000 people, and the Ataturk Dam some 50-55,000 in 117-155
villages. A dozen archeological teams are trying to save or at least record
important historical remains in the last two sites.

In Turkey, four options are usually offered by the government to
dislocated families: cash payment, city housing, priority in permission to
work abroad, or resettlement on other land, though these have sometimes
been cut to two (cash or resettlement) in the GAP region. Each often leads to
disgruntlement. Cash quickly disappears, city housing is alien to many rural
people, work abroad presents many difficulties, and even with ideal
motivation, the resettlement arrangements offered by the government have
numerous delays, inadequacies and problems, foreseen and unforeseen at the
time of their preparation. In the GAP area, numerous complaints have been
voiced contending that the resettlement land is of too poor quality and that
the cash payments are too low. Legal recourse is available but takes too long,
is too costly, and by the time it is done, the value of the money has greatly
depreciated under inflation.

Dam construction is also sometimes beset by problems, ranging from
tension between Turkish and foreign workers on the job site to technical
problems like those at the Tabqa. Dam in Syria where Russian engineers
assertedly set the generators too high to be used when water flows were quite
low. The projects are so huge and lengthy that the contractor may have to
prepare schools, shopping areas, recreational facilities and the like for
employees in the area, all of which can go wrong. Delays, corruption and
waste in construction are all ammunition for opposition parties trying to
convince the attentive public that they could manage it better.

Dams, of course, are costly and engender serious problems of finance,
credit, repayment schedules, etc. Since these are of such cardinal importance,
they will be considered separately in Section 3.6. They often involve manifest
foreign participation, which can become politically salient depending upon
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how the relationship works and the other interactions between Turkey and
the foreign state. Dams are also possible targets for sabotage by hostile
elements. Thus, dam security becomes another important responsibility,
sometimes necessitating annoying restrictions, encouraging the politics of
paranoia, and affecting other aspects of foreign relations. The Turkish
concern about possible Syrian-Kurdish threats to the GAP dams, discussed in
Section 5, is an example of this type of security problem. Turkish officials see
the GAP dams as a high priority target for the PKK (Kurdish Workers Party)
and also claim to have uncovered in December 1986 a plot by a Syrian-backed
terrorist to blow up the Ataturk Dam. Happily, up to now, there has been a
kind of generally unstated rule of the game that has limited terrorist attacks
on major hydraulic installations, even though water has been a leading factor
in many hostilities, and lesser installations have been hit many times.
Conflict leading one nation or group to destroy a large dam would be one of
the gravest developments imaginable.

Great dams are such enormous entities that damage other than
terroristic destruction may also pose formidable problems. Many of the
Turkish dams are in zones where earthquakes must be considered likely.
Were a large dam to be seriously ruptured by such an event, the political
repercussions could be as seismic as the quake itself, especially if the
catastrophe appeared related to improper planning, construction or
maintenance.

The impounding period for large dams, when water is collected in the
reservoir, markedly reducing downstream flow, is a sensitive interval,
especially if neighbors are hostile or anxious for other reasons. If large dams
in more than one country are simultaneously impounding water for their
reservoirs, or if the impounding occurs during an unusual drought, both
being the case for the Keban Dam in Turkey and the Tabqa Dam in Syria, the
possibility for misunderstanding is increased.

Large dams commonly improve the quality of water by acting as
settling basins; sediment collects in their reservoirs, gradually filling them,
but cleaning the water that flows downstream. Even an advantage such as
this can have negative aspects, however. Absence of the sediment increases
the rapidity of flow, which in turn may contribute to alterations in the
channel. Since channels often mark boundaries, domestic and international,
since expensive facilities are often placed close to channels, etc., such
alterations of a river's course may provoke serious tensions under certain
circumstances.

The dams in the GAP region with their large reservoirs should help in
flood control, maintain flow in dry seasons, reduce water loss compared to
storage of water in hotter, more southern locations, and so forth. They may
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also alter the climate of the region in ways that are not always easy to predict.
Climatic changes in a negative political atmosphere can exacerbate pre
existing tensions. Concern about the environment is commencing in Turkey,
as evidenced in the 1983 formation of the Turkish Environmental Issues
Foundation, among whose interests is consideration of the environmental
impact of the GAP projects. DSI heads indicated in our interviews an
awareness of this possibly growing aspect of their operations.

3.5 Irrigation

Along with dams and their power plants, the other major hydraulic
investment in Turkey is in irrigation. Dams, tunnels, canals, pumping
stations and assorted facilities and equipment for irrigation have obtained the
largest part of governmental agricultural investment since the first Five Year
Plan in 1963. GAP alone involves eleven new irrigation networks. The
benefits from such efforts have been previously described. Since farmers are a
large component of the Turkish electorate and landowners a potent interest
group, the political payoffs from irrigation can be impressive, to say nothing
of the economic and developmental benefits discussed earlier. Nevertheless,
many significant issues are associated with massive irrigation schemes.

Most obvious, perhaps, are their effects on the quantity and quality of
water left for others after upstream irrigation. Hydropower projects may
initially delay the flow, but do not seriously reduce or contaminate it. Not so
for irrigation, which consumes a considerable part of the water involved and
may therefore jeopardize downstream activities. Furthermore, irrigation
commonly increases the salinity and other impurities of the water, depending
on the soil, pesticides, manner of use, etc., again affecting downstream parties.
Obviously, serious tensions may arise from these depletions and
contaminations.

Irrigation frequently redirects the volume of water in the system, and
that can create important issues. For example, irrigation of the Euphrates-
Tigris plains in Turkey will draw water from these two rivers in Turkey, use
it for irrigation, and then recirculate it back to the Euphrates via its tributaries
(the Colap-Balikh, Khabur, et al.), but south of the Tabqa Dam. Consequently,
even if ample water were actually returned from the irrigation, it would be
returned too far south to provide acceptable levels of flow for the Tabqa
hydrostation.

Irrigation may also affect the health of the participating populations.
Malaria has reappeared from the irrigation canals of the Cukurova region and
bilharzia has been found in other irrigated areas. Outcomes such as these
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may generate negative public reactions that undermine irrigation projects
and more.

Irrigation schemes often start out well and then drag on for a long time
before projected benefits are realized. The main irrigation network gets
established but completion of the on-farm work of leveling, drainage, etc.,
lags far behind. A tendency to wait for the Soil and Water Service (Topraksu)
to do these things has been observed among many Turkish farmers. One
reason for this is that irrigated farming may be quite different from the
traditional agricultural regimen, especially in as conservative a region as
southeastern Anatolia. Difficult human adjustments are often required:
more technical knowledge, more precise scheduling, more critical
measurements, more equipment, etc. And in farm areas presently having
private irrigation, the delays may lead to overpumping existing wells since, in
some cases, cheaper electricity arrives well before major irrigation or in the
expectation that overpumping will make no difference because large-scale
irrigation is coming.

Hence, an irrigation scheme is usually much more than merely
providing the water. Training and education of farmers are required, which
may be difficult in some ethnic, cultural and political settings. Agricultural
extension services are needed. Better seeds, more fertilizer and pesticides,
improved transportation and storage facilities, more complete market
information, ampler credit, new cooperative organizations, and so on, are
necessary. With economic success, urbanization increases and along with it
the need for relevant infrastructure: schools, health care, housing, etc. Agro-
industry develops, also with its dynamic and needs. A host of politically
significant issues attends the process. The move from irrigation to multi-
faceted regional development may be inexorable, but it is a complex and hard-
to-fathom transition, with many possibilities for unexpected political
repercussions.

Of course, the antipodal possibility also exists. The party can be given
and no one may choose to attend. Some concern has been expressed in
Turkey that industry seems very slow and wary about moving into the GAP
region. If the massive expenditure on dams, hydropower and irrigation
results in energy mainly transmitted to the more advanced regions, long
delay in the fruition of the irrigation schemes, profits mainly going to large
landowners, and failure of the private sector to be attracted to the region, then
a momentous setback for planning, development and the responsible parties
will have occurred.

As previously mentioned, land distribution presents a particularly
thorny issue for the GAP program. Landholdings at present seem too poorly
distributed and too parcelized for the kind of agricultural development
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planners project. Some type of effective land reform seems essential. A
former DSI head, Refik Akarun, asserted in 1981 that, "Without land reform,
the Turkish state will simply make a colossal investment in order to make
some landowners living in Istanbul into billionaires," a dire possibility
predicted by various critics.

The need for effective upper and lower limits on farm holdings has
been stressed by Ataturk and other prominent Turks for a long time. Though
probably supported by a majority of the intellectual and bureaucratic elites, it
has always aroused strong opposition, indeed being one of the issues that led
to the establishement of the Democrat Party in 1946-1950. Little real progress
has been made. Also significant for our purposes is the fact that much of the
land that has been finally redistributed in the limited reform thus far was
expropriated from Kurdish supporters in the 1927 uprising.

A modest Agrarian Reform Law was passed in 1973 after considerable
controversy, with vigorous opposition from Demirel and the Justice Party.
Land reform efforts were started in Urfa in that year. Revealingly, however,
very slow progress was made and the law was overturned by the
Constitutional Court in 1977 on technical grounds. In 1984, the Ozal
government passed an Agricultural Reform Law on the Allocation of Land in
Irrigated Areas (Law No. 3083) aimed at consolidating land holdings and
providing land for those with little or none. Among other things, legislation
at this time repealed a previous law (No. 1757) banning the transfer of lands
subject to land reform. Critics quickly labeled the new legislation "anti-
reform," contending that it provided loop-holes for landlords. For instance, it
increased the maximum land allowed to a family from 300 to 600 donums (a
donum is nearly a decare) in irrigated areas and from 1,000 to 2,000 donums.
in dry areas. It also allowed the Council of Ministers to increase by 50% the
land to be left to the original owner.

There have been repeated charges from several quarters that foreign
interests and the large holding companies of Turkey are buying up land in the
areas to be irrigated. The Turkish press has contained reports that refer to the
intent of the wealthy to buy up land and establish "plantations" in the area, to
the supposed support given by the Tunus Bank of Syria for the purchase of
irrigable lands by Turkish citizens of Arab origins, and to the asserted efforts
of Sabanci Holding, Turkey's second largest holding company, to buy up land
in the region using the names of associates rather than the firm to disguise
the operation. Fewer but similar allegations are made concerning Koc
Holding. SHP and DSP deputies raised some of these issues in the Assembly,
and the Turkish Farmers Association (Turkiye Ziraatcilar Dernegi) has
pressed the Sabanci charge most strongly.
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The PSKT (Socialist Party of Turkish Kurdistan) claims that
"numerous firms, particulary [sic] from the USA and the
Netherlands, have applied for property to establish
latin- american style 'latifundia'-large plantations.
The administration in Ankara has signed contracts
with US arms manufacturers on the construction of F-16

military aircraft. Consequently, the door to Kurdistan
is opened for these firms. The Saudi-Arabian capital is also
interested in the GAP project; the 'Turkish-Saudi Association' is,
meanwhile, undertaking somethings to establish large
plantations. The second largest concern in Turkey, 'Sabanci
Holding,' has already bought up large areas of land."

Thus, the GAP project and especially its landholding features, can
become ammunition for just about any perspective one fancies. The political
potential of such rumors cannot be taken lightly.

In 1985, the Ozal government established the General Directorate of
Agricultural Reform in the Ministry of Agriculture, Forests and Village
Affairs. Some of the new directorate's functions are to prevent the
parcelization of agricultural land and to find land for landless farmers (Law
No. 3155). In 1988, the Directorate was to have supervised the distribution of
350,000 donum to 2,000 families, beginning with the landless, in parcels of
150-200 donum. Also in 1988, xMinister of State Kamran Inan, responding to
criticisms of delay and lack of land reform in GAP by SDHP General Secretary
Deniz Baykal, said that the government had begun a project on
Reorganization of the Agricultural Settlement Patterns in Urfa, on the
completion of which, land or legal title could be given quickly to those who
qualify and do not have them. The extent and degree of implementation of
these provisions remains to be seen.

Conflict over water often tends to resurrect, reflect or exacerbate other
issues, which in turn play a part in shaping the nature of water conflicts. In
general, the military, the planners and many organizations on the left seem
most strongly in favor of land reform measures while landowners and many
conservatives staunchly resist. It is difficult to see how the GAP irrigation
program can be successful without appreciable land consolidation, but at the
same time, such action is likely to continue to be difficult and an extremely
contentious issue.

3.6 Financial Problems and Issues

The most numerous and many of the most serious issues arising from
GAP relate to its financing. Various analysts have commented that financial
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problems are "the major brake on water developments" and that "raising
finance for the power and irrigation projects is Turkey's main problem." The
potential payoffs appear great, but realizing them as fully and rapidly as the
government wants is a formidable challenge. The issues raised affect both
domestic and foreign politics, are short-run and long-run, crisis and routine,
symbolic and pragmatic—in short, almost cover the gamut of fundamental
issue characteristics. These are the considerations that led one analyst to
consider GAP "an exercise in agrarian fantasy."

The outstanding features of the financial problem are three. First,
there is the massive amount of funding needed. As noted earlier (Section
2.4), GAP will cost more than $11 billion (TL12,674 billion) and that cost goes
up with inflation and delays. It is roughly equal to 10% of Turkey's national
budget for ten years. Providing such funding from current revenue, plus
meeting the other routine duties and infrastructural aims of the government,
is manifestly impossible. Hence, large-scale borrowing is necessary.

Second, since GAP is a "crash program"—in the American terminology
used by Turkish planners—this massive funding is required quickly, and that
creates special short-run funding difficulties and expenses.

Third, the projects require significant amounts of foreign exchange, not
necessarily for the basic construction itself, but certainly for the generators,
pumps, trucks and other electric, hydraulic and construction equipment
needed, most of which must be imported from hard currency countries. This
foreign exchange is not readily available in current accounts and must be
borrowed.

Raising such large amounts of funding so quickly, primarily through
borrowing, is far from easy, as the Turks have learned, although in several
ways the Ozal government has been ingenious in dealing with the problem,
helped by Turkey's overall economic improvement. In the domestic turmoil
of the late 1970s, Turkey's credit rating fell to 89th among the 93 countries
rated; by 1987 it had risen to 45th of 109, the sharpest rise of any nation. If
their success continues, finding ways to finance GAP may ultimately be
regarded as the Ozal government's greatest achievement.

Turkey was blocked in its early attempts to raise the necessary finance
from the International Monetary Fund, the World Bank, the Arab states and
the Islamic Development Bank partly because of Syria's insistence to
prospective lenders that no international agreement existed among riparians.
So Turkey turned to a more dispersed approach, making special use of foreign
firms.
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A prime reason for her extensive involvement with foreign firms,
even when bids from Turkish firms are appreciably lower, is that the foreign
firms often can bring funding with them in the form of loans from their
nations or banking institutions—"seller's credit." As part of the process, the
"B-O-T" (Build-Operate-Transfer) arrangement was used in Turkey for the
first time. Under this scheme, the foreign contractors engage in joint
ventures with domestic partners, build the facility, making considerable use
of funds that they obtain externally, operate it for a period usually of about 10-
15 years while retaining the revenues therefrom, and finally transfer it back to
the Turkish government or private firm when their investment is
presumably recouped. Turkev thus obtains foreign investment, foreign
exchange and foreign skills that might otherwise be unavailable.

The extensive use of foreign firms, however, creates situations raising
a number of issues such as the substantial increase in overall cost, the
dependence on external agencies, and the proliferation of entities involved,
sometimes dozens for a single project. It can lead to what critics have called
"uncoordinated borrowing" that makes administration difficult, weakens
financial control and responsibility, and has sometimes vexed the
international banking community.

The government has also tried to raise money for hydro-projects by
using extraordinary "funds" such as the Housing Fund or the Public
Participation Fund that have been established recently and by diverting
money from normal government programs. It reportedly garnered about
TL200 billion from shares in the Bosphorus Bridge and Keban Dam to be used
in part for the Ataturk Dam and other GAP projects. The Prime Minister
claimed that this was essential since regular sources were insufficient to
finance the dam. In addition, about TL800 billion has been taken from public
housing funds in the past year and diverted to GAP, risking the resentment of
members of housing cooperatives and related interests. If the GAP projects
are not successful, the fact of widespread financial participation and sacrifices
by the public may intensify negative reactions.

In general, then, Turkey has been borrowing large amounts of money
in a dispersed and complex fashion, much of it from foreign sources, and
dipping into domestic public funds often established for other purposes to
finance the GAP crash program. Although this seemed to be perhaps the only
way to accomplish the GAP project as quickly as possible, desirable in view of
the payoffs and the lengthy gestation period of irrigation projects, some
potentially awkward situations follow. The most serious of these is the
repayment problem, particularly the short-term foreign debt problem.

As mentioned previously, total external debt rose from $14.2 billion in
1979 to $31.2 billion in 1986 and $40.8 billion in 1987. Overall debt servicing
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will require $7.2 billion in 1988. Foreign debt servicing cost $4.8 billion in
1987 and is expected to be about $5 billion in 1988. However, by 1991 it is
expected to decline to around $3.4 billion; moreover, debt repayments well
exceed new borrowing, so we see that the middle-run situation is better than
the short-run. Recognizing this, Turkish planners are attempting to
reschedule short-term indebted- ness, currently about 23% of total
indebtedness, to middle- term in order to ease repayment difficulties. The
year of greatest strain is expected to be 1989, when foreign debt payments and
Turkey's foreign exchange resources will be tensely matched. It appears that
the government will be able to get over the financial hump, but if not, a
serious rescheduling crisis could arise this year.

Meeting such a large debt servicing obligation leads the government
into domestic borrowing to cover budget deficits which have grown
considerably over the past few years (e.g., around 45% in 1987). This, in turn,
contributes to inflation and rising interest rates, damping private investment
and irritating the business community, although there may be some
offsetting effects such as an increase in domestic savings. Inflation and high
interest rates are probably the two most criticized features of the Ozal
economic effort, leading to the oppositional image of a government
"...borrowing too much...for grandiose development projects."

The government's difficulties in finding money for GAP have also
been a main source of delays in the program. Demirel's charge that the
enterprise is "twenty years behind schedule" may be a bit hyperbolic, but it is
hard to deny that the GAP projects thus far completed ran years behind their
schedules and that those in progress are also clearly delayed (especially the
less publicized ones such as Kralkizi, Dicle, Dumluca, and Silvan-Batman).
Costly and demoralizing work stoppages from lack of funds have been
lamentably common. Each day's delay in GAP has been estimated to cost TL6-
8 billion. Particularly troublesome is the delay on the Urfa tunnels, whose
completion must be coordinated with that of the Ataturk Dam. Unions
complain that the workers have been cast into a "Spartacus" role and that the
job proceeds "with the pace of a turtle," to the point where the workers have
lost hope in GAP. Even the contractors, such as the Akpinar group working
on the Urfa tunnels, who are inclined to be cautious, have flagged the delays
and difficulties arising from inadequate funding. Needless to say, opposition
parties echo the complaints.

Finally, among the major financial problems of GAP, we have the
matter of investment recovery. The timing and success of irrigation projects
are not easy to estimate. Agricultural returns and export markets are tricky to
anticipate. Hence, there is some understandable anxiety concerning the
investment return projections the government holds out for GAP. If these
are seriously wrong, strong repercussions would follow.
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The government expects income per decare in the GAP region to
increase 10-15 times with the planned irrigation. It sees the entire GAP
project, hydropower and irrigation, as capable of being paid for within six and
one-half years by the increase in income generated. The gross value of the
agricultural production from the 700,000 hectares irrigated by GAP is expected
in a single year to be more than the cost of 50-100% of the irrigation facilities.
Overall, it expects a 10% annual rate of return from the project and, over 75
years, a more than 2 to 1 cost-benefit ratio. Obviously, such estimates are
difficult and admit considerable room for error in magnitudes and in timing.

One possibly revealing element in the investment recovery program
for GAP is the government's pricing policy for irrigation water. According to
the law that established the DSI (No. 6200), the expenses of constructing and
maintaining irrigation projects were to be regained from the direct earnings
of such projects. The irrigation water prices are supposed to equal the total
cost of irrigation divided by the area irrigated, yielding a price per decare
(donum) for that area. This rate is then applied to each farmer's amount of
irrigated land, with suitable adjustments for type of crops, expected income,
etc.

In areas fully and regularly irrigated, the DSI suggests appropriate water
prices to the Ministry of Public Works. The final determination of the rate is
normally to be made by a committee of the Ministry of Public Works, after
consultation with the Finance Ministry and the Ministry of Agriculture, and
subject, of course, to cabinet scrutiny. The rates are then published by DSI
(Law No. 6200). The GAP region is subsumed under this general policy for
Turkey as a whole. Vagaries and loopholes exist, however, and it will be
interesting to see whether the government has the determination and ability
to adhere to the originally enunciated pricing policy.

Precise data on this matter are presently unavailable. Nevertheless, a
"cheap water" policy for irrigation schemes has usually prevailed—a form of
agricultural subsidy for farmers. Quite frequently the cabinet intervenes to
lower, never to raise, the price ofwater suggested by DSI and the Ministry of
Public works, obviously for political reasons. Consequently, in the past,
irrigation projects have generated direct revenues inadequate for recovering
the costs of their construction and maintenance, and recovery of investment
has lagged.

As of 1981, there were two components to the water charge for
irrigation: a charge for investment costs and a charge for operational costs.
That year the investment charge (area unspecified) was $0.62/da. and the
operational charge was $0.97/da./yr. Since the actual operational costwas
$3.85/da./yr., we see that the government was recovering only one-quarter of
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the operational costs, to say nothing of the investment costs. This policy does
not cause the DSI any direct pain, however, because the money collected goes
into the treasury and the budget is allocated from central funds. Changes in
water pricing policy have been proposed subsequently, but their adoption and
implementation are uncertain.

The financial problems adumbrated above provide opposition parties
and critics of the government or GAP with much of their ammunition.
Fortunately for the government, these parties and critics presently have no
appealing and coherent alternatives to Ozal's free market reforms and are
reluctant to contest GAP in principle. Their response is mainly to try to wrest
from the Motherland Party (ANAP) at least part of what credit is available
and to snipe at the delays, errors, corruption and bungling.

Political skirmishing aside, the most treacherous snags for the GAP
project appear still to lie in the financial realm. Indeed, Prime Minister Ozal's
own theory of Turkish political dynamics makes them central. He believes
that there has been a "vicious circle" in Turkey featuring a balance of
payments crisis every ten years, precipitating a more general economic crisis
which produces serious social and political unrest that leads to a military
intevention to restore stability. By this or other interpretations, the GAP
investment decisions and their financing will have a strong impact on
Turkey's future, positive or negative.

3.7 Social, Cultural and Ethnic Issues

The GAP project is located where it is for numerous reasons—many of
which reflect potential or actual political issues. One set of reasons, of course,
is physical: the southeast is where one finds the greatest hydropower
potential, the most fertile and underused soil, climatic conditions permitting
multiple cropping, etc. However, one could counterpose (as DSI did) a set of
economic reasons for locating a major developmental effort like GAP
elsewhere, in a more advanced area, to yield greater returns. So the physical
reasons are not decisive. Social, cultural, ethnic and strategic reasons also are
said to lie behind the GAP decision. These too display significant issues.

The government believes that GAP shows that it is not indifferent to
the problems of the southeast and, by extension, to similar problems in other
areas which will be dealt with as time and resources permit. GAP responds to
the allegation that the government is predominantly oriented to business, the
affluent, and the advanced areas of Turkey. Some in the government believe
that the major problem in the southeast is poverty, not ethnicity,
traditionalism, and the like. Thus, marked reduction of poverty would
eliminate most of the tensions displayed in the region.
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On the other hand, if GAP is seen as an exploitative device, a
furtherance of oppression by big interests, an exacerbation of the split between
rich and poor, or as a means of population control (inducing Kurdish
emigration to other parts of Turkey and replacing them by more Turkic
immigrants), then resistance to GAP can increase sufficiently to nullify this
aspect of its value.

Kurdish nationalists and separatists, of course, see GAP this way. The
Socialist Party of Turkish Kurdistan, for instance, argues that the region is one
where "half-feudal relations of production prevail." It contends that landless
farmers constitute 44% of the total (54% in Sanliurfa, the most important
province agriculturally) and that 4.5% of the population own 60% of the land
while 60% own 10%. It regards the Euphrates and Tigris as "our water." It
describes the large landowners and Ozal as working against land reform and
views GAP as another device to squeeze out small, predominantly Kurdish
farmers. The benefits from GAP, it says, will go to the western regions and
large landowners, foreign interests and big holding companies. In short, GAP
equals exploitation.

A group like this sees such developments as part of a deeply
Machiavellian plan. They could, however, occur instead through
underestimation of cultural differences. Many have contended that the GAP
region in general and its Kurdish and Arab communities in particular are
culturally divergent from the rest of Turkey. They are, on the whole,
supposedly more anti-secular and anti-centralist than nationalist; they are
more highly conservative, having been more "culturally insulated." Their
lifestyle is more heavily based upon anti-modern agriculture, i.e. subsistence
rather than market farming, dry rather than irrigated farming, grain rather
than other crop production, fallow rather than continuous farming, animal
care rather than pure crop-raising, a strong strand of nomadism rather than
totally sedentary existence, and so forth. Successful irrigated farming would
demand a nearly complete change in that lifestyle, one that many perhaps
could not make or make sufficiently quickly. The contemplated farmer
education and agricultural extension programs and the like might be
inadequate to change such traditional, long-embedded lifestyles, and, if so,
GAP might finally fail because of human factors rather than from technical or
financial difficulties.

Turkey has also been stung at times by international attention to
asserted civil rights problems in the area. The suppression of the Kurdish
language, denial of reasonable autonomy to the region, martial law, etc., have
been publicized by Kurdish nationalists and others. This leads to
international opprobrium directed at Turkey, reluctance to provide financial
and other support, arguments against its membership in the EEC, etc., all of



which ultimately impinge upon important aspects of the GAP enterprise.
GAP itself is seen by some as an antidote to these assertions. It shows that
Turkey is concerned with the development of the region and with aiding its
people, including Kurdish and Arab Turks. It is expected to blunt the
exploitation argument.

Similarly, GAP both affects and is affected by the security problems in
the area. We shall discuss this more fully in Section 5. Here it is sufficient to
note that the insurrection in the GAP region has involved the GAP dams and
irrigation projects as putative targets, leading to increased military security
around the installations, especially the Ataturk and Karakaya Dams. For
some, a justification for GAP is to settle the population in the border areas
between Turkey and Syria and Iraq. With development, a more stable, loyal
and dense population would inhabit the area, making insurrectionary
activities more difficult and detectable.

Whatever one's perspective on the reasons for GAP, it is manifest that
an important consideration in evaluating the likely outcome of the project is
its location in an area that is relatively poor, ethnically divided, culturally
diverse and different, more than normally bifurcated into "haves" and "have
nots", and hard to control. Therefore, there is no small danger that the great
changes engendered by GAP may end up "straining already tenuous political,
ethnic and cultural balances." Astute planning, judicious implementation
and no small amount of luck may be essential to escape such disruption. It is
not yet clear that at least the first two are sufficiently available.



Section 4. Domestic Water Politics in Turkey

The many issues described in the preceding section reverberate
through the corridors of power in Turkey, public and private. Various actors
are engaged by them, espouse different answers to them, and push to have
their views adopted as official policy. Others worry little about express
political issues and formal governmental policy, but concentrate upon
protecting or advancing their positions in their own more immediate
environments. Nonetheless, their actions also aggregate into that system we
call water politics in Turkey. In this section we shall focus on key aspects of
water politics in Turkey, especially as they relate to GAP and the Euphrates.

4.1 Governmental Water Policymaking in Turkey

This report assumes familiarity with the general nature of the Turkish
political system. Turkey is plainly a rather highly state-centric and
concentrated polity. It is not surprising, therefore, that the development of
water resources is constitutionally regarded as a state responsibility. Since
water policy is linked to general social life and economic development, many
governmental agencies participate in the process. We shall describe those
most critically involved.

4.1.1 General structure. As Figure IV-1 indicates, the overall structure
of formal authority for water policy commences with the electorate and the
Grand National Assembly, moves to the Council of Ministers (Cabinet),
thence to the Supreme Planning Council made up of relevant ministers and
State Planning Organization officials, then to the State Planning Organization
(DPT/SPO) itself which is the paramount bureaucratic coordinating agency,
and from SPO to germane ministries, general directorates, directorates,
boards, bureaus, offices and the like.

This, of course, is the formal structure of authority. The real structure
of power is much more complicated and variable. Reciprocal influence is the
rule rather than neat hierarchical relations. The influence of the electorate

and the Assembly retreats and becomes more sporadic while that of the
cabinet, the SPO, specialized bureaucratic agencies such as DSI and TEK, and
more informal alliances (such as the occasional triumvirate of the SPO chief,
the governor o the Central Bank, and the head of the Finance Ministry)
increases.

Major projects, and, a fortiori, megaprojects like GAP, are finally
decided upon by the Council of Ministers and the Assembly. But while their
fate is ultimately determined at that high level, they rarely originate and take
shape there. GAP, for instance, originated deep in the technical apparatus of
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the bureaucracy, was encouraged rather early at high political levels,
reinforced by events, refined in the bureaucracy, picked up again by politicians
whose purposes it suited, sold to the attentive public, and finally cast into
official policy. It was almost a classic exemplification of the development of
policy described in textbooks. The idea is first formulated by professional staff,
picked up by significant political actors who find it useful, developed by the
media, enacted into policy, and then oftenconfronted with serious problems
of implementation.

4.1.2 The State Planning Organization (SPO/DPT). The Turkish State
Planning Organization was born in the military regime following the coup of
1960. Commitment to planning, coordination and staff work is a common
military norm, though often less effective in practice. The SPO is charged
with assessing the nation's resources, producing long range plans for national
and regional development, advising the government on policy, coordinating
the various agencies involved, gathering relevant data for planning, and so
on. To date the SPO has produced, with governmental approval, five Five
Year Plans beginning in 1963.

Standing at the highest level of the bureaucracy, linked to the Office of
the Prime Minister, the SPO is a key site for decision making regarding public
investment. In a sense, it is the meeting ground for general principles and
policies coming from the cabinet and Supreme Planning Council above and
specific, technical water policy recommendations coming from DSI and other
agencies below. Accordingly, among SPO's common complaints are that the
direction from above is too vague and the proposals from below too narrow
(i.e., ignorant of other demands). It also would like more power over the
purse, while DSI and other water-relevant agencies typically complain that
SPO expects much and allocates them too little. The SPO is strongly involved
in GAP planning and administration. (GAP administration and SPO's role
therein will be discussed in a subsection to follow.)

One should also note that a number of important politicians have had
careers taking them through the SPO, including Suleiman Demirel, Turgut
Ozal, and Yusuf Bozkurt Ozal among others.

The SPO is headed by an Under-Secretary (Mustesar) and divided into
eight main substantive service units ("hizmet birimleri" called
"baskanliklar"): economic planning, social planning, coordination (legal and
financial), preliminary developmental assessment (including "priority
regions for development" and liaison with the military), European Economic
Community relations, foreign capital, expediting and implementation
(imports, foreign exchange, etc.), and independent regions (Govt. Decree No.
KHK/223, 18 June 1984). Figure IV-2 presents its basic structure.
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4.1.3 Three major ministries. Among the ministries, three are most
directly involved in water policymaking: the Ministry of Public Works and
Settlement, the Ministry of Energy and Natural Resources, and the Ministry
of Agriculture, Forests and Village Affairs.

The Ministry of Public Works and Settlement (i.e., Housing) has
general responsibility for the construction and maintenance of public
facilities. Moreover, the State Water Works (DSI) is under this ministry.
Thus, the ministry is immediately and deeply involved in the construction
and maintenance of dams, hydroelectric stations, irrigation facilities, etc.
Major DSI recommendations go to the Ministry of Public Works for its
approval and through the ministry to reach higher levels. The ministry also
acts as a coordinator on DSI matters requiring interdepartmental action when
that responsibility is not given to the SPO (see Govt. Decree No. 180, Dec.
1983).

The Ministry of Energy and Natural Resources is charged with
determining the nation's short and long term needs for energy and natural
resources, developing plans to meet them, plus generating projects and
managing installations for realizing these objectives (Law No. 3153, Feb. 1985).
Since- the early 1970s, the ministry has also included the Electric Works
Research Agency (EIEI), which was previously independent and along with
DSI one of the two most influential water policy agencies. After 1973, EIEI's
focus was changed and its water policy (hydropower) role largely taken over
by the Turkish Electricity Board (TEK), which is also associated with the
Ministry of Energy and Natural Resources (Govt. Decree No. 110, Oct. 1983).

The Ministry of Agriculture, Forests and Village Affairs develops and
administers policies for its named functions (Law No. 3161, March 1985;
Decree No. 212, June 1984). It initiates no big hydroprojects but is responsible
for the distribution of irrigation water and for rural development which often
involves water and electricity in various ways. Water policy and agricultural
policy are obviously strongly linked. Within this ministry is the General
Directorate of Village Services and within that agency is the Directorate of
Irrigation (Law No. 3202, May 1985). Distribution of irrigation water to fields
falls under this ministry while the main irrigation canals are run by DSI.

Small irrigation projects are often proposed by farmers, taken up by
these agencies after exploratory study, proposed to and examined by the
ministry, and if accepted, incorporated in its developmental plan and
forwarded to SPO. Frequently, there is support from the deputies (legislators)
and bureaucrats from that area. This ministry is also responsible for training
farmers to use irrigation, for agricultural extension services, etc. At various
points these activities involve cooperation and sometimes conflict with DSI.
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Hence, this ministry's activities are strongly intertwined with those of the
other two ministries and their components.

4.1.4 The Electrical Works Research Agency. The first highly
professional and influential bureaucratic entity deeply involved in water
policy was EIEI, the Electrical Works Research Agency. It was created in 1935
by Law No. 2919 as an independent agency, largely through the impetus of
Hamdi Bey, a U.S.-trained official. The Mineral Research and Exploration
Institute and the Etibank (investment bank for energy and minerals) were
established about the same time and the three constituted the vanguard of
water and energy agencies in Turkey.

Before governmental power plants and a national electric power grid
were extensively developed in Turkey, industrial plants provided their own
electric supply, mainly through generators. To establish some kind of control
over this process, the industries were required to consult with EIEI before
going ahead with private generation of electricity. The same was true for
Turkey's municipalities, whose power plants were often in the hands of
foreign investors before being turned over to the communities in the 1930s.

EIEI was also instructed to examine Turkey's hydropower and other
energy resources and conduct research on virtually all aspects of the
provision of electrical energy in Turkey. It did important early work on the
hydrology of Turkey's main river systems and prepared plans for their
development. EIEI was probably more responsible than any other agency for
the Keban Dam plans. A highly professional and influential organization,
working closely with DSI, it played a key role in water policymaking until the
early 1970s, when it was merged into the Ministry of Energy and Natural
Resources and most of its water-policy role was given to the new Turkish
Electricity Board (TEK).

EIEI is now working on exotic forms of energy such as the sun, wind
and waves. It is largely out of the water picture, except that its flexible statute
enables some DSI officials who still view it fondly to contract out a few
projects to it. At times there has been talk of giving EIEI responsiblity for
"mini-hydro development" dealing with small waters and rivers. This is a
new area currently being handled by the Roads, Water and Electricity General
Directorate (YSE) of the Ministry of Agriculture, Forests and Village Affairs.

4.1.5 The State Water Works (DSI). The leading governmental agency
involved in water policymaking is the State Water Works (DSI). Founded in
1953 by Law No. 6200, it is a General Directorate under the Ministry of Public
Works and Settlement. (It was originally in this ministry, was moved to the
Ministry of Energy and Natural Resources in 1964, and then moved back to
the Ministry of Public Works and Settlement in 1986.) Its basic responsibility
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is to plan and manage the nation's water resources, above and below ground.
It is charged with building and maintaining dams, constructing associated
power plants and other hydropower facilities (which are turned over to the
Turkish Electricity Board [TEK] for operation), establishing and maintaining
irrigation facilites, ensuring flood control, draining swamps, providing
drinking water and water treatment, and performing other hydraulic chores.

Headquartered in Ankara, the DSI has over 25,000 employees, making
it by far the largest water resource agency in Turkey. In 1987, the DSI was
running a national construction program that included 134 major dams, 72
hydropower stations, 158 smaller irrigation and detention dams and 521 other
groundwater projects.

As Figure IV-3 shows, DSI is organized into 13 staff level departments
and 25 regional directorates with district and field offices and some river basin
planning groups. The organization of a regional directorate is represented in
Figure IV-4, the regions are displayed in Figure IV-5, and the organization of
one department (Geotechnical Services and Groundwater) is shown in Figure
IV-6. The major functions performed are: mapping for hydroprojects;
collection of hydrometrical measurements (e.g., from 1,144 gauging stations);
land management, classification and drainage; groundwater management;
and planning and construction for major and minor water projects.

These facts give some insight into the role of the DSI in water policy
making, but are insufficient. The DSI is one of the "big mountains" in the
Turkish bureaucracy, as a Division Head of the State Planning Organization
put it. It has an international reputation, a cadre of well-trained professionals
(many with U.S. education), strong organizational traditions, high esprit,
loyalty, and confidence. It has been designated a "community," and
sometimes even "a kingdom unto itself." All but two of its General Directors
have come from its own ranks, and the other two were from the EIEI, a
similar and closely related entity (Table IV-1).

In a current fad phrase, DSI has a distinct "organizational culture" and
organizational interests. For example, other officials allege that DSI
personnel tend to regard GAP as "their project," and that it has been known
to keep obtaining feasibility studies until it gets the one it prefers (e.g., one
that recommended the big Ataturk Dam rather than two smaller dams,
Golkoy and Karababa). Another example is the acknowledged reluctance of
DSI officials to commission studies from qualified Turkish firms "because
they don't like the fact that salaries in the private world are much higher,"
according to a former DSI Director.

DSI is an "in" agency in the sense that its special mission—hydraulic
development—has had high priority status on the government's agenda. Its
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budget has been the largest on the civil investment side and some of its
former members, such as Suleiman Demirel, have become important
politicians. All told, it is hard to find a more potent, elite, and well-connected
General Directorate in the Turkish bureaucracy. As such, it has great respect
and influence and sometimes engenders more than a little jealousy and
resentment, all of which figure into the water policymaking scene.

Most of the major hydroprojects originated in DSI (or EIEI for the
earlier ones). The agency has continuously conducted surveys of land and
water resources, their current use, and likely demands and requirements.
When opportunities, discrepancies and problems are noted, alternative
responses are developed and considered. Cost-benefit analyses, rate of return
calculations, cash flow estimates, and the like are prepared. An initial
solution is chosen and elaborated in the form of a master plan. Feasibility
studies, technical and economic, are conducted, or, for big projects, more
likely commissioned. Although contacts with higher authorities occur at
various mid- to later-stages in this process, final approval of the project is
now granted or denied. Funding is obtained (though for Keban and the
major GAP projects, this proved very difficult and took several years) and the
project officially commences. DSI's responsibilities do not necessarily end
with construction of the project, however, since maintenance, water pricing,
and other tasks may remain.

4.1.6 The Turkish Electricity Board (TEK). TEK was restructured in
1983 by Law No. 110. It is associated with the Ministry of Energy and Natural
Resources and is concerned with the production, transmission, distribution
and sale ofelectricity in Turkey, except for construction of plants generating
electricity from water sources. Thermal electropower is a TEK responsibility
while TEK and DSI are in continuous communication and cooperation in
developing hydropower facilities. TEK produces nearly 90% of all electricity
generated in Turkey. The remainder comes from two private firms
(Cukurova Electric and Kepez), a few municipal facilities, and private
generators.

In general, TEK indicates its estimates of electricity needs to DSI which
takes them into consideration in preparing its annual and Five Year
investment plans. Coordination between the two agencies is supposedly
ensured by their two parent ministries. As noted, once a hydropower station
is completed by DSI, it is turned over to TEK at cost for its operation.
Transmission and sale of electricity are TEK's concerns.

TEK is enjoined to conduct research on electrical needs and possibilities
in Turkey and to develop general electrification plans. Its top authorities are
a Board of Directors that includes three representatives appointed by its
ministry and one by the Finance Ministry (these representatives are required
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to possess certain educational and professional qualifications), a General
Director and no more than six Assistant General Directors.

An important issue involving TEK surfaced in 1985 when the
Cukurova Electric Company, the larger of Turkey's two private firms
producing electricity (about 7% of the total), became a client of the 273MW Sir
Dam project on the Ceyhan River. The project was held up while TEK
contested—and lost—Cukurova's right to be a private power distributor.
Subsequently, TEK set up a company specifically for joint ventures in energy
production. The episode suggests a possible internal contradiction in the
overall Ozal program, which simultaneously emphasizes planning and
privatization, two sometimes incompatible thrusts.

4.1.7 Other agencies. Since the ramifications of water are vast, many
other agencies in addition to the principal governmental actors described
become involved in water policymaking. Among these are the General
Directorate of Village Services, the General Directorate of Roads, Water and
Electricity (YSE), the General Directorate of Agricultural and Land Reform
(TTR), the Agricultural Supply Organization, the Soil and Water Service
(TOPRAKSU), the Land Reform Council, the Land Appraisal Office, the Iller
(Provincial), Ziraat (Agricultural) and Eti (Hittite) Banks, and even the
Ministries of Defence and Foreign Affairs, as we shall see later.

An equally complex welter of legislation is also involved. In fact, one
of the cardinal features of water policymaking in Turkey is that it is dispersed
and hard to integrate. According to critics it is "fragmented," "lacking in
coordination" and weakened by "administrative confusion." Since water is
relevant to so many activities and interests, is both technical and of great
popular relevance, is of domestic and foreign concern, etc., a neat
administrative arrangement that works well for all aspects of water policy
making is difficult to devise. Hence, Turkey's troubles in this area are
important and possibly severe, but not unusual.

4.2 GAP and Water Policymaking in Turkey

Given the general nature of water policymaking in Turkey, GAP
presents special opportunities, poses special problems and creates special
strains. GAP is, as indicated, an enormous, regional, multi-purpose, lengthy,
socially, economically and technically complex set of projects. It not only
requires astute planning in technical and economic areas where valuable
theory and experience are available, but it also ventures into largely
unexplored realms of induced social, political and cultural changes that are
extremely difficult to predict. Moreover, GAP requires a level of coordination
previously never attempted in Turkish administration. It requires
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coordination within government, between government and private sector
actors, both domestic and foreign, and across governments.

Turkey's attempts to grapple with these problems, successful or not, are
likely to introduce important changes into the Turkish political system. As
an example, one might consider the emphasis on regional planning.
Although the term had currency prior to GAP> the GAP enterprise constitutes
the greatest step yet taken toward regional planning and administration—a
move away from centralized control. It involves the introduction of a new
level between the traditional units of province, district and community, on
one side, and the central government, on the other. If this innovation
"takes", making regions a new fulcrum of administration, it is likely to have
a large impact on political party organization, economic structure, popular
attitudes, and other features of Turkish life. For instance, we already see
efforts to form a Southeast Anatolia Municipal Government Association.

4.3 GAP Administration

Like the technical challenge to engineers of great dams and irrigation
schemes , the administration of a megaproject such as GAP is a bold reach for
Turkish planners, experts and administrators. Perhaps the best description of
the current situation is to say that they are groping to find an appropriate
administrative structure for the enterprise, but they do not seem to have it as
yet.

Primary administrative responsibility for GAP planning and
coordination is vested in the State Planning Organization. A special GAP
section was set up within SPO and the GAP region was labeled a "priority
development region." There has recently been much criticism of GAP for
lack of coordination. Responding to these comments last summer, President
Kenan Evren publicly urged creation of a single project authority under a
single head (perhaps a Water Ministry, as in Syria). Although Prime Minister
Ozal's response was a quick and curt "no need," in September, Minister of
State Kamran Inan, who is from the Southeastern Region, was given
responsibility for GAP affairs. He has urged that there be GAP desks in all
relevant ministries, a GAP ministerial subcommittee within the Council of
Ministers (which he would presumably head), and maybe even a special
budget for GAP. A GAP Coordination Committee has been established
comprised of ministerial representatives plus others from SPO, DSI, PTT,
EIEI, and the General Directorates for the Environment, Village Services,
Agricultural and Land Reform, Land Title and Cadastral Services, and State
Airports. Which, if any, of these proposed integrative measures will be
adopted and how any of them will work remains to be seen.
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At present, GAP administration is a complex and uneasy mix of regular
bureaucratic procedures and relations along with special arrangements
developed explicitly for GAP— essentially a GAP superstructure imposed
upon standard practices. As previously described, GAP grew out of earlier
efforts at energy production and hydraulic development. Agencies like DSI
had prepared plans, such as those for the Lower Euphrates Project, which
GAP took over in 1976. Hence, part of GAP basically amounts to the
continuation of projects already started by pre-existing governmental efforts.
The difference is that a set of specific and more limited projects has become an
increasingly comprehensive, supposedly integrated program for regional
transformation and national development. The formal structure of GAP
administration is adumbrated in Figures IV-7-10.

As mentioned, there are now more than 600 investment projects by
public agencies in the GAP region. An understanding of the new goals and
their administrative and policy implications has as yet only filtered part way
through the relevant bureaucracy. The head of one important agency
expressed it this way:

GAP is supposed to be an integrated project, but neither the
political authority nor the State Planning Organization has been
able to grasp this. No one has decided who should do what in
this enterprise... [Consequently] I am afraid that our field offices
are operating without taking GAP into consideration. We are
operating within the old frame of organization, doing things the
way we used to, the way we have always done them.

On the other hand, a former DSI head expressed its general situation
under GAP as follows:

We are an investment oriented agency, therefore our business is
with the State Planning Organization. They tell us what they
expect from the agricultural sector and the energy sector in terms
of output and we then make plans to achieve these goals.

The DSI is more central to the GAP process than the first agency. The
GAP focus has thus penetrated DSI more rapidly and fully than the other
agency. This unevenness of integration, however, makes GAP at times a
rather unwieldy and misunderstood venture. How seriously these problems
will affect the success of the project will not be known for some time.

Another major administrative innovation under GAP is the use of a
Project Management System. This is a special organizational arrangement,
set up in 1986, to make use of international consulting firms in the field of



47

regional planning, transferring their skills to local consulting firms and
expediting the design and planning stages of GAP.

For this, a Project Management Unit was established in SPO with
headquarters in Sanliurfa and liaison offices in Ankara. It is under the
Research and Project Promotion Group in SPO and concentrates on social and
economic analyses, identification of industrial development alternatives,
rural and urban policies, regional development strategies, investment and
funding programs, etc. Its internal organization is structured around three
sections: rural, urban and regional planning. The terms of reference for a
GAP Master Plan were completed by the Project Management Unit in
September 1987 and a contract for its preparation was given to Nippon Koei
and Yuksel Proje, a joint Japanese-Turkish venture, in late February 1988.

Various other adminstrative, research and educational organizations
are being developed to help provide the kind of comprehensive analysis and
outlook that GAP demands. As we have noted, the regular government
apparatus for water policymaking and implementation is also involved.
However, while these arrangements are impressive in the foresight and
sensitivity to likely problems that they often display, one is always conscious
of the great difficulty in operating "orthogonal structures" like GAP
(structures that cut across the grain of established organizational patterns such
as ministries and departments). Much is being attempted; how much will be
achieved and in what areas is difficult to predict at this point.

4.4 GAP Politics

The governmental and administrative side of GAP is but one of its
faces. Another is its partisan political visage. Acknowledging the occasional
convolutions and contortions of the bureaucracy, the political scene is even
more changeable and uncertain. At present, it seems to be in an early phase.
For instance, the same high official in SPO previously quoted said that "GAP
is a very big and complex project. Most people and most groups are a bit
confused. They know very little about the complexity of the project. In fact,
many groups have difficulty in defining their interest. They don't know
what their interest is."

GAP has been getting considerable publicity in the Turkish media for
some time now, however. Information and commentaries about it appear
almost daily in the press and audiovisual media. Beliefs and opinions about
the project should increase and, as they do, interests may become clearer and
harden. If so, political contention over GAP should increase, especially if
there appears to be trouble. We shall, therefore, identify some of the leading
actors, individual and group, and their positions on hydropolitics and GAP.
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No attempt will be made at a complete description; we shall concentrate
solely upon water issues.

4.4.1 Top individual actors. At the individual level, the key political
figures are Turgut Ozal (and family?), Suleiman Demirel, Erdal Inonu and
Deniz Baykal. Numerous others could be included, such as the Ecevits,
Erbakan, Evren, et al., but we shall restrict our gaze to the very top of the heap
for GAP as an issue. One of the fascinating aspects of water politics in Turkey
is that many of these top leaders have a special connection with the issue.

Turgut Ozal, for example, after his military service, worked for
"Agabey" Suleiman Demiral in the newly founded SPO and had close
contacts with DSI, EIEI and related agencies. At that time Ozal, along with
many of his American-trained planning and technical associates, was known
as an ardent advocate of the Hoover Dam, TVA model for use in
southeastern Turkey. He frequently refers to these experiences and, of course,
follows the GAP project very closely. It is perhaps the centerpiece of his
developmental policy. He is a confident person, willing to take calculated
risks, as evidenced in his strong personal identification with projects such as
GAP and the proposed "Peace Pipeline." Internationally, he is regarded as
being "pro-European" and generally conciliatory. Although he appreciates its
value, he does not seem to regard water as a coercive instrument of foreign
policy. He would like to solve amicably the international problems
surrounding GAP, and will move reasonably in that direction, but he is
unlikely to jeopardize the GAP project to do so.

Ozal's main personal antagonist regarding GAP is probably Suleiman
Demirel, the True Path Party (DYP) leader. Trained in the U.S. and elsewhere
as an hydraulic engineer, indeed a specialist on dams, Demirel worked at both
DSI and SPO—headed both—before becoming a top politician and Prime
Minister. His background and interest in water policy appear unmatched by
any of his competitors. The media label him "King of the Dams" and he
seems to have a nearly proprietary interest in them. He claims to have found
the financing for both the Keban and Karakaya projects and to have laid the
groundwork for the Ataturk Dam. It seems to irk him that Ozal and ANAP
may get most of the kudos for GAP, winning what the press calls the "I started
GAP"contest.

Demirel's position on the international aspects of water, particularly
the Euphrates and Tigris, is more intransigent than Ozal's. He has stated
publicly that "These waters are ours," and that "whoever controls the source
of the water, they can use it; what they don't use, flows to others...We can't
bargain over Turkey's waters." Besides, he contends, Syria and Iraq will have
enough water despite GAP. He seems to feel that Turkey is in a commanding
position and he does not particularly want an international agreement until
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the major GAP dams are completed. After that, Turkey's upper riparian
position gives her the "trump" card. The extent to which his stance is a true
personal commitment or is intended to constrain the government and gather
popularity for his party is not fully clear, but the two probably coincide. Part
of his harder attitude is presumably due to Syrian opposition to his efforts to
obtain international funding for GAP that he encountered in the 1970s and
over which he still seems bitter.

Erdal Inonu, leader of the Social Democratic Peoples Party (SDHP) and
Deniz Baykal, its General Secretary, also have more than ordinary credentials
to comment on GAP. Inonu, of course, was one of Turkey's prominent
natural scientists (a physicist) before entering politics and Baykal, a political
scientist, was Minister of Energy and Natural Resources in the second Ecevit
government in 1978. Baykal allegedly tried hard to find financing for the
GAP project but, like Demirel, could not. Not until 1983 was sufficient
funding found to award contracts. Baykal also asserts that he was responsible,
as minister, for replacing the two-dam, Golkoy and Karababa, scheme with
the big Ataturk Dam project, the keystone of GAP. In general, the SDHP
leaders support the conception of the GAP project but tend to criticize its
administration by Ozal, suggesting that they and their party could handle it
much better.

4.4.2 Political parties. Not surprisingly, the positions of the major
political parties generally echo those of their leaders, though often in stronger
and cruder terms. GAP is crucial, both domestically and internationally, for
Ozal's Motherland Party (ANAP). Like Ozal, the party has tried to have its
cake and eat it too on this issue. It strives to identify ANAP and GAP for all
positive features and minimize the role of other parties. Thus, Ozal has
maintained that the original idea of GAP came from the Mayor of Urfa in the
1940s, that regardless of whoever started it he and ANAP solved the
paramount problem and found the money for it, and that "Inspite of what
anybody says, ANAP launched GAP and ANAP will finish it. We won't be
affected by the envy of others."

At the same time, they have also tried to depoliticize GAP and express
surprise when their efforts are rebuffed. Minister of State for GAP Inan, for
instance, invited Demirel and Inonu to accompany Ozal to Urfa to open the
new airport there, saying that his "wish is that these topics should not, to the
extent possible, be rendered an issue in domestic political debate."Demirel
and Inonu, too savvy to be accomplices in a celebration of ANAP's
achievement, quickly turned down the offer and used the attendant publicity
to criticize GAP administration and politics. Similarly, Ozal opened his
campaign for approval in the referendum to update the municipal elections
at a GAP site in Urfa. In short, the tactic of ANAP is to present GAP as a
tremendous national achievement for which they are primarily responsible



—to wrap themselves in GAP—while at the same time lamenting any
partisan debate or criticism.

The opposition parties, naturally, present a negative mirror-image.
They either dispute ANAP's attempt to take primary credit for GAP (Demirel
and the DYP especially), pointing to their fundamental role in its initiation,
or they object to ANAP's politicizing a "national project" accomplished with
the resources of the Turkish people (Baykal). The DYP's Vice-President, Esat
Kiritlioglu, for instance, in very crude language, said that Demirel was the
"Father of GAP" and that Ozal was a "work thief."

The DYP is opposed to other features of Ozal's general program such as
land reform, and this affects its attitude toward GAP. It tends to portray Ozal
and ANAP as a product of the military and therefore basically undemocratic,
partisan (e.g., getting an unfair portion of state aid), given to grandiose
schemes (which would include GAP if it fails), financially irresponsible
(witness inflation), etc. The DYP formulates positions attractive to the right
in Turkey, which many feel commonly obtains the support of about 65% of
the electorate. Within ANAP, of course, there is a more religious (some say
"fundamentalist"), more conservative wing under Deputy Chairman
Mehmet Kececiler, strong in the constituency organizations and supposedly
linked to a conservative caucus in the bureaucracy, that is less keen on GAP.
If GAP shows signs of great difficulty or failure, this element and the DYP
would be strengthened and might even coalesce to form a new group to
control the right.

The stance of the SDHP, Inonu and Baykal, is rather different in some
respects, though also oppositional. They are fundamentally sympathetic to
planning, social justice, and state developmental projects such as GAP.
Hence, they argue mainly against usurpation of praise for GAP by ANAP and
especially against delays, maladministration, faulty planning, inequity and
other defects of administration in GAP. As stated, they see it as a national
project to which various administrations have contributed, not only ANAP.
They see poor implementation by the Ozal government as threatening the
success of the program, either through expense, bad timing and the like or
through letting wealthy interests get control of the land and defeat GAP'S
social purposes. They support land reform and are sensitive to problems in
the use of foreign contractors and the increase in foreign debt. They also
oppose the use of faits accomplis in international relations, in contrast to
Demirel and the DYP. Their public posture is mainly to indicate strong
support for GAP along with the idea that they could accomplish its true goals
much better. They oppose "Ozalism"—a grandiose, haphazardly
administered, dubiously democratic approach that is insensitive to the needs
of the poor and disadvantaged.
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The other four parties in the 1987 election, including the Ecevits'
Democratic Left Party (SDP), are currently so feeble and with prospects so poor
that their orientations to GAP have little significance. Perhaps the SDP's
main impact has been to publicize the issues of land reform and land
purchase by the great Turkish holding companies.

4.4.3 Interests and interest groups. Studies by Bianchi and Barkey
among others have shown the marked rise in the number and significance of
interest groups in Turkey—labor unions, trade associations, producers
associations, professional associations and the like. These along with less
structured collectivities such as businessmen, landlords, farmers, et al., do not
yet play a prominent, organized role in water politics and GAP, but they may
well do so in the future. Hence, an overview of the interest group situation is
useful.

GAP offers impressive potential for business interests that has been
pushed by the government. It is rather interesting to note that when Ozal
visited the GAP region in July 1987 his entourage included 5 ministers, 26
deputies, 27 bureaucrats, 61 journalists and 15 businessmen. Slightly over a
year later, the Istanbul Chamber of Commerce arranged a group of more than
100 businessmen to visit GAP. The visit illustrated the down side of such

productions in that the businessmen, according to some of the press, seemed
to be interested mainly in land speculation or using prime agricultural land
for industrial purposes, although there was some talk of forming a holding
company oriented to agriculture.

More appropriate prospects have not escaped Turkish firms. Koc
Holding, for instance, the largest of Turkey's important holding groups, has
prepared an extensive report on investment possibilities in the GAP region.
Sabanci, Net, Guney, Yasar, Ercan, and Cukurova Holding all have expressed
interest, Sabanci even contemplating a three-star Hilton Hotel in view of the
developmental prospects in the region. Also, as mentioned previously,
Sabanci, already supposedly the largest farm operator in Turkey based on
holdings in the Cukurova, has been said to be buying up land in the GAP
region under other names, beginning as early as 1980 in Mardin. These
assertions have been made in general by Rahsan Ecevit and the Democratic
Left Party (SDP) and specifically by Ibrahim Yetkin, President of the Turkish
Farmers Association (Turkiye Ziraatcilar Dernegi) which claims to have made
a detailed inspection of district (ilce) land office records. Thus we see several
different types of Turkish interest groups in action.

One of the relatively recent developments in Turkey has been a
proliferation and differentiation of business organizations so that it is usually
not fruitful to speak of "business" as if it were a monolithic actor. Large and
small businesses, import, export and domestically oriented businesses,



-52

growing, stable and declining businesses, all must be distinguished. Within
this diverse business community, attitudes toward Ozal and GAP vary. Even
a given single actor is often ambivalent, frequently favoring Ozal's free
market policies, privatization, and such, but opposing increased debt, severe
inflation, and high interest rates.

A group of particular interest for GAP is the set of contractors working
on GAP projects, particularly the Turkish contractors. Although they may
have interests in common, so far they seem to relate to the government and
GAP in a direct, individual firm fashion. The primary problem has been
delay in payment. On the whole, the firms have been reluctant to do more
than "cry" to DSI and SPO. If they try to do more, they have apparently
tended to go to the media, laying off workers to publicize their plight and
embarrass the government, rather than proceeding through parties and/or
deputies.

Also discussed previously was the problem of the government in
dealing with farmers. This group still makes up nearly half the electorate. It
is accustomed to certain forms of subsidy such as price supports, low water
costs, no taxation, etc. Rationally, many of these subsidies should be halted,
and GAP's new regime offers a chance to do so. So far, however, the Ozal
government has trod as warily in tampering with farmers' perquisites as it
has with landlords and land reform. Whether inroads into both domains are
essential for the success of GAP or it is possible to let dangerous sleeping dogs
lie is not clear. As GAP proceeds, however, one can expect interest group
influences to increase.



Section 5. Water and Foreign Politics in Turkey

With a few exceptions, big rivers are usually long rivers, long rivers are
likely to be international rivers, and big long rivers are likely to be of
particular international concern.

Therein lies the key to the most direct international significance of the
Euphrates (and the Tigris, and the Nile, etc.). If the Euphrates were as small
in volume as the Colap, which also flows from Turkey to Syria, it would be of
meager consequence internationally. If it were like the Sakarya and had its
course entirely within Turkey, it would not likely be of international concern.
But the crucial fact about the Euphrates is that it rises and reaches virtually all
of its great natural flow in Turkey, and then moves into Syria and Iraq, which
feel significantly dependent upon the river. Consequently, three nations are
involved, but they are not in equal positions.

5.1 Background

Until quite recently, Turkey was relatively oblivious to the Euphrates
in the sense that it made little use of its waters and paid it scant attention.
Syria, too, made only modest claims upon the river until the building of the
Tabqa Dam. Iraq was the main beneficiary of the Euphrates and had been so
for centuries.

GAP has changed all that in two crucial ways. First, Turkey will use
much more of the river's water. The earlier hydroelectric installations like
Keban did not significantly reduce downstream flow in the long run. GAP,
on the contrary, features large-scale irrigation projects which will consume
and contaminate the river to an unprecedented degree. The quantity and
quality of water will be profoundly affected.

Second, the dams of GAP will give to the Turks for the first time the
capability of controlling the Euphrates' flow. The downstream parties will
inevitably be dependent upon Turkish willingness to provide any given
volume of water, which in turn will induce them to seek to constrain, via
legal understandings or other devices, Turkey's degree of choice and to gain
reciprocal power over Turkey in other ways to influence her actions.

The basic information for understanding the general situation is as
follows. According to Kolars' careful study, if all planned projects are
completed on schedule, Turkey will use an average of l,972Mm3 per year of
the Euphrates in the 1986-1990 period, 9,755Mm3 in 1990-1995,12,2.72 in 1995-
2000, and 16,681 in 2000-2005+. For Syria, the corresponding figures are 2,133
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in 1986-1990, 3,494 in 1990-1995, 12,079 in 1995-2000, and the same in 2000-
2005+. The gloomy Iraqi picture is 29,614 in 1986-1990, 20,471 in 1990-1995,
9,369 in 1995-2000, and merely 4,960 in 2000- 2005+ (see Figure V-l).

Put another way, roughly assuming a natural flow of 33,730Mm3 per
year, the Turkish percentage of that flow over the four periods will be 6%,
29%, 36%, and 49%; the Syrian percentages will be 6%, 10%, 36%, and 36%;
and the Iraqi's will get 88%, 61%, 28%, and 15%. Thus we see a steep rise in
Turkish use, an appreciable rise in Syrian use, and the flow to Iraq almost
dwindling to a brackish trickle. The 1995-2000 period looks particularly
difficult, when Syrian withdrawals will be rising most sharply and the flow to
Iraq consequently falling drastically.

When one considers the quality of water, the situation appears even
more dire. Heavy irrigation in Turkey and Syria will increase the salinity of
the water entering Iraq so greatly that, according to Kolars, "it will be of little
or no use save for flushing the main channel of the stream." Although one
can quarrel over how rapidly the projects will come on line and which
projects may never be finished, the overall picture of "steadily impending
crisis is clear" (Kolars).

As we have argued elsewhere, the simplest useful model for
understanding the dynamics of river basin conflict has three factors: 1) felt
need for water (motivation), 2) riparian position (upstream after significant
flow begins being preferable), and 3) military power (projectable and
defensive). The major hypothesis is that stable riparian relations are most
likely when felt need is low for all parties and rankings on riparian position
and military power agree. Conflict is most likely when felt need is high,
especially for the top ranked power, and riparian position and military power
rankings are inverted. Under such conditions, the top military power is
inclined to use that power to improve its riparian position (and the others are
likely to resist). The experiences on the Jordan are a classic example.

From this perspective, the overall Euphrates situation, difficult as it
may be, looks less troublesome in the long run than the Jordan or the Nile.
Turkey is in a commanding position. She is furthest upstream and in control
of virtually the entire flow. Surprisingly, 98.6% of the total natural flow of
the Euphrates originates in Turkey, according to Kolars. She is also the
superior military power, especially defensively, and she now has a keen and
rising interest in the water. Thus, if she is determined, she is quite capable of
presenting hydraulic faits accompli to her downstream neighbors, frustrating
as that may be to them, and they would find retaliation difficult.

Of course, by "stability" in this context we mainly refer to military
conflict. There are numerous other ways of exerting influence, including
sabotage, support for insurrectionary or destabilizing movements, economic
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harassment, international maneuvering, consular and touristic vexations,
negative propaganda, and generally creating strain and tension. Syria, in fact,
has employed many of these, as we shall see. And, any nation, extremely
deprived of a resource as vital as water will take arms, even if the prospects
for victory are poor. But, short of that extreme, being upstream and with
greater military power is a strong position.

The model also helps explain relations among the second and third
actors in the situation, Syria and Iraq. Syria has upstream position, but Iraq
probably needs the water more and is militarily at least equal. Thus, it is not
surprising that when Syria constructed the Tabqa Dam and the Euphrates
flow to southern Iraq was reduced to one-quarter of normal, the two nations
twice came to the verge of war.

Also relevant to the situation is the well known social scientific

hypothesis that triads (troikas) are inherently unstable, tending to decompose
into a two-against-one conflict. Theoretically, the likely arrangements in the
Euphrates Basin would be an alignment of Syria and Iraq, the downstream
partners, against Turkey, or an alignment of Turkey and Syria, the upstream
partners, against Iraq. Thus far, however, the actual tendency toward
decomposition has been an alliance of Turkey and Iraq against Syria. There
are various reasons for this, such as the Iran-Iraq war, but the most basic is the
visceral enmity between Assad and Saddam Hussein and between their two
countries in general. In the longer run, with different leadership in Syria and
Iraq, the current situation seems most likely to change into one of the more
plausible two-against-one, unstable triad alignments. Further insight into
these matters requires analysis of specific relations among the parties, to
which we turn.

5.2 Turkish-Syrian Relations Regarding Water

Turkish-Syrian tension over water commenced roughly in the early
1970s when both the Keban and Tabqa Dams were impounding water at a
time of drought over the Euphrates region. The result, as indicated, was an
ominous reduction of flow from Turkey to Syria and particularly from Syria
to Iraq, leading the Iraqis to mass troops on the Syrian border amidst rumors
of possible sabotage of the Tabqa Dam.

One obviously useful tool for dealing with the three nations'
difficulties would be a tripartite commission or a Euphrates Basin Authority.
In May 1974, tripartite meetings were held. They quickly became deadlocked
when Syria wanted a Turkish guarantee of 350m3/second and the Turks
would only grant half of that. A few months later in August, however, after
the first Syrian-Iraqi water agreement, a very general Turkish-Syrian
agreement, and a Turkish-Iraqi agreement, the first tripartite agreement
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emerged. The Turks consented to guarantee 350m3/second to Syria and the
Syrians guaranteed Iraq 100m3/second from the Tabqa lake. These
agreements had no precise period of application, however, and soon became a
dead letter. Like the Johnston agreement for the Jordan, they furnish a
glimpse of what might be possible, though they disappeared without the
informal influence of the Johnston plan.

In 1980, Turkey and Syria were reported to have signed an agreement
under which Syria was guaranteed 500m3/second, although she shortly
wanted double that amount, and, again, a Tripartite Euphrates River
Commission was set up. By this time, the GAP project had become much
more than a gleam in the eye, causing great concern to Syria. Iraq was heavily
engaged in the Iran-Iraq war and needed Turkey's services as an "active
neutral," so she was reluctant to press the issue. Moreover, the deep hostility
between the two Baathist regimes voided the possiblity of Iraqi support for
Syria.

During the early 1980s and even well before that, Syria was also actively
campaigning to frustrate Turkey's attempts to fund the GAP project,
especially the Ataturk Dam. On the ground that there was no international
agreement among the riparians, she blocked funding for the dam by the
World Bank, Islamic Development Bank, and other lending agencies,
producing no small amount of spleen among some Turkish officials striving
to finance GAP and leading them to turn to other forms of support. From a
Turkish and Iraqi perspective, Syria's actions seemed misleading since they
alleged that she had avoided tripartite meetings on Euphrates issues for more
than a decade. Saddam Hussein also accused the Syrians of holding back 60%
of Iraq's Euphrates water. Finally, Syria called for discussions to set up a
Euphrates River Authority.

In 1986, Syrian Prime Minister Abdul Rauf el Kassem visited Ankara,
the first visit by a Syrian Premier in fifteen years and water problems were
high on the agenda. The following year, Ozal visited Syria, the first Turkish
Prime Minister to do so. After speaking with Assad on July 15th, two water-
related protocols were signed. One dealt with border security and sanctuary
provided to Kurdish nationalists, the two nations agreeing to prevent cross-
border strikes from one country against the other and to share intelligence
information regarding insurgency. The other dealt with the Euphrates. In it,
the Turks guaranteed the Syrians 500m3/second or 15,768 Mm3/year and,
according to Ozal, the Syrians agreed to participate in feasibility studies for the
Peace Pipeline. The protocol is valid for two years and may be renewed
annually thereafter if there is no objection.

This exchange seemed promising, but when the Syrian Premier came
back to Ankara in March 1988, he balked at additional security agreements
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and nothing further was achieved. Turkish-Syrian cooperation on other
matters, however, seems to be largely unaffected by the water dispute.
Foreign trade relations are encouraged, the Turkish Petroleum Corporation is
interested in prospecting for natural gas in Syria, an electricity project has
been completed, etc. Nevertheless, strain in the relationship still exists.

Turkish problems with Syria include: the activities of Al-Muhabarat
(Syrian intelligence) in supporting left-wing insurgent organizations in
Turkey; border insecurity helping PKK activities; economic difficulties, such
as Syria's economic claims in connection with the Peace Pipeline; difficult
consular relations; the Asi (Orontes) River and Hatay questions; and Syria's
generally disruptive and radical foreign policy. The Turks have been
particularly incensed at times over Syria's alleged support for Abdullah
Ocalan ("Apo"), the PKK terrorist who is said to have been furnished quarters
and offices in Damascus. The Turkish police also claimed in 1986 to have
uncovered a Syrian- backed terrorist attempt to blow up the Ataturk Dam.

Syrians, for their part, are concerned about Turkish control over the
Euphrates, failure to be consulted about GAP, lack of an agreement
guaranteeing specified flow, Turkish reluctance to accept a tripartite
Euphrates River Authority, the increased salinity of the water received, the
fact that the return flow will enter the Euphrates well below Tabqa and their
other dams on the river thereby affecting hydropower operations, and so on.

The Turks reply that Syria will gain much from GAP. They have
guaranteed 500m3/second. Because of GAP, that flow will be regular rather
than fluctuating widely from season to season and year to year and flood
damage will be greatly reduced. Water will be saved through reservoirs
further north than Tabqa's so that evaporation will be less and these
reservoirs should act to improve the Syrian climate. Syria never consulted
Turkey on the Tabqa Dam but now wishes to be consulted. Syria refused
tripartite discussions advocated by Turkey and Iraq for more than ten years
after 1974; Turkey urged a River Basin Authority in the earlier days of GAP
but got no response. And Turkey questions the suitability of both the Syrian
and the Iraqi plains for irrigation, noting their gypsum and salinity problems.

Another revealing issue is that of the Orantes (Asi) River. The Syrians
are pressing for an agreement on the Euphrates while the Turks insist that
the Euphrates, Tigris, and the Orontes all be involved as a package. This is
appropriate, they say, because on the Orontes the Syrians are the upper
riparians and the Turks the lower, so their grievances in that role should get
the same hearing as the others. They accuse the Syrians of altering the
channel of the river c~r their advantage. The Syrians, on the other hand,
argue that the rivers are not from the same basin, deny any advantage from
the alteration, and realize that an agreement on the Orontes might be
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construed as implicit recognition that the Hatay is legitimately Turkish—
something they have never accepted.

In general, Turkish-Syrian relations regarding water are in tension.
Turkey, under Ozal, asserts sincerely that it recognizes "rights" of lower
riparians to Euphrates water, that it would take care not to hurt its neighbors;
it believes that its good intentions are transparent. Nevertheless, the "rights"
referred to have never been clearly specified, knowledgeable officials in
Turkey refer to "at least 55% less water" flowing downstream, and the data
indicate there will be marked reductions and salinity. While trying to be and
appear as accommodating as possible, Turkey is committed to GAP and will
not jeopardize the project. Moreover, not only Demirel but current officials
as well apparently do not want to negotiate a tripartite agreement until GAP
is essentially installed and their bargaining power is correspondingly greater.
Since it is in a position of strength, Turkey has excellent prospects of getting
its way.

5.3 Turkish-Iraqi Relations Regarding Water

In several respects, the big loser in the Euphrates game is likely to be
Iraq. It is furthest downstream, suffering not only Turkey's withdrawals and
contamination but also Syria's. Iraqi hostility to Syria and their water
conflicts have been noted, but, oddly, Turkey's relations with Iraq concerning
water have been much less contentious than those with Syria, and Turkey's
attention seems to have been mainly directed at Syria even though Iraq may
be the most afflicted neighbor in the long run. Iraq, likewise, has focused its
gaze primarily on Syria, currently the invidious middleman. It may be only a
matter of time before Iraq becomes more apprehensive and defensive and
ineluctably focuses more on Turkey. The Turkish leftist press has suggested
that the end of the Iran-Iraq War will now disclose Iraq's real opposition to
GAP and produce a Syrian-Iraqi front against Turkey. There are, however,
some clear factors on the opposite side.

As early as 1946, Turkey and Iraq signed an agreement in which Turkey
pledged to inform Iraq of all Turkish projects on the Euphrates. Over the
years, techicians from the two countries have exchanged information on an
irregular but enduring basis.

While pursuing her "active neutrality" policy in the Iran-Iraq War,
Turkey entered into a very strong economic relation with Iraq, as shown
previously. Turkish agricultural exports to Iraq are sizeable. The oil pipeline
through Turkey is important to both, enabling Iraq to ship her oil with
relative security and enabling Turkey to obtain oil relatively economically.
The Turkish and Iraqi national electrical grids are being connected. During
the war, Turkey extended about $500 million in credit to Iraq, and has had
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some difficulty in securing repayment. Nonetheless, some Turkish officials
speak of Iraq as "the best of our many difficult neighbors."

Perhaps most significant of all is the fact that Turkey and Iraq share
another major river, the Tigris, with Turkey again being in the upstream
position. Iraq may be slow to contest Turkish development of the Euphrates
in order to have Turkey go slow on the Tigris, which Turkey might well be
able to do.

Despite these mitigations, if Turkish and Syrian use of the Euphrates
results in the extreme reduction and contamination of flow that is projected,
it seems highly likely that significant Iraqi resistance must develop and that,
eventually, some sort of joint Syrian-Iraqi pressure on Turkey would be
attempted. Not very much could seem to be done directly, but threatening
Turkey in other areas of interest is the most likely tactic. The most probable
general outcome would appear to be a state of tension, a limited, nonviolent
form of conflict, some accommodation by Turkey, and perhaps a tripartite
agreement after the major GAP installations are completed.

5.4 The Peace Pipeline

In February, 1987, on a visit to the United States, Turkish Prime
Minister Turgut Ozal proposed "the project of the century"—a dual pipeline
to carry water from the Ceyhan and Seyhan rivers in southern Turkey to the
Gulf states and to Syria, Jordan and Saudi Arabia. The origins of the project
go back to the French plan to tow an iceberg from the Antarctic to furnish
fresh water to Saudi Arabia and to the proposal to use excess tanker capacity to
ship water from other areas to the Middle East—still a possibility.

The "Peace Pipeline", as the Ozal plan was called, was a direct response
to the patently growing water problems of the region. It was also a way of
manifesting Turkey's concern about the anxieties of her neighbors over GAP,
an expression of Turkey's good intentions. It was a way of reassuring skeptics
that although Euphrates water may become uncertain, "there is more where
that came from." And, it was a dramatic demonstration of Turkey's new
involvement in the Middle East and the reality of a "water rich/oil poor"
counterpart to the "oil rich/water poor" nations so prominent in the area.

The plan called for a 2,650 km-long western pipeline, 3-4 meters in
diameter in its main sections, going from Adana in southern Turkey,
through Aleppo, Horns, Hama and Damascus in Syria, Amman in Jordan,
and on to Mecca and Jeddah in Saudi Arabia, bringing 3.5Mm3 of water per
day. The other eastern or Gulf pipeline would be 3,900 km.long, branching off
from the western line in Syria to go to Kuwait, the Gulf states, and on to
Muscat, delivering 2.5Mm3 per day (see Map V-l). Eleven pumping stations
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(900MW) would be needed for the western line and five (600MW) for the
Gulf line. In all, the enterprise would cost some $21 billion and take 8-10
years to construct according to feasibility studies done by Brown and Root an
American firm. Despite that, the cost per cubic meter of water from the Gulf
^ZZn^l$l-07^^^ "ab°Ut $5-°° ** — *» ** exiting
Ho -/tl6 "feaC! PiPeIine" P^posal received only a lukewarm response
Israe! t **? m°St °f the Rati°nS invdved jessed interests didIsrael via Shimon Perez at the U.N. Formidable obstacles exist. The biggest
drawback is the cost and the second biggest is the degree of regional §8
TIT.T ft"* f^°m StatSS freqUemly en^ed ^ seriousconflict. There
the CevhT H^1 UnCertainty whether ««« * sufficient excess water in
could £ u Y t0 SUPply thG Pipdine- The Goksu ^ver near Silifkecould be an alternative source, however.

Par..„- A\thoufh Turkey has put up some funding ($600,000 from the Public
Participation Fund) for the feasibility study, which cost $2.7 million she
certainly cannot contribute enough to get the actual construction underway
The project might be surprisingly useful both in solving crucial water 7'
problems and minitiating cooperation in aregion that has seen very little
However, its prospects at the moment seem quite dim



Section 6. Recommendations

The main objective of this report has been to inform and to help che
policymaker anticipate important developments and conflicts in the country
and river system of focus. One of its main suggestions is that the United
States has relatively little leverage to alter the dynamic that has developed It
is unlikely that Turkey will be persuaded to abandon GAP at this stage,
though there is always asignificant possibility that it will fail, which brings its
own grave problems. Probably the best effort to be made is to try to help it
succeed insofar as possible.

First, within obvious limits, appropriate and strategic amounts of
fundmg could be provided for GAP, especially when the particular activity
seems essential and other sources cannot be located. Some kind of emergency
control system in the financial area might make an enormous difference A
good example might be stopgap aid to cut the delays in the construction of the
Urfa tunnels, which are so closely linked to the Ataturk Dam.

Second, technical assistance and expertise could be made available to
GAP in crucial areas. Irrigation advice, marketing help, economic analyses
and assistance in other areas where projects are jeopardized because
indigenous skills are not yet fully adequate could make a critical contribution.

Third, afuller analysis of the probable effects on Syria and Iraq of the
estimated reductions in Euphrates flow to help them with their adjustment
and transition might have a great payoff.

Fourth, any ability to foster tripartite discussion and cooperation
dealing with river basin problems should be utilized. If a Euphrates River
Authority could be formed, so much the better. If one were formed it would
be essential to ensure that it had the funding and staffing necessary for its
success. '

Fifth, if there seems to be any real chance that the Peace Pipeline could
be developed, it is worth the effort.

Sixth, discussion of the findings of this report and others in this project
at a conference of government and academic specialists would be of great
assistance to their revision.
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NOTE CONCERNING NOMENCLATURE

The usual policy in these reports has been to use
standard English journalistic spellings of place names.
However, here the original Turkish spellings, minus
diacritics, are employed. The reason is that most modern
maps use the Turkish spellings, and consistency in this
regard will facilitate map consultation.
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Chapter l

THE IMPACT OF DEVELOPMENT UPON THE WATERS

OF THE EUPHRATES RIVER AND ITS TRIBUTARIES

The preceding overview of the Southeast Anatolia
Project (GAP) leads inevitably to the focus of this report.
That is, what impact will developments — both in place and
planned — on the Euphrates River in Turkey and in Syria
have on the three riparian users of those waters? (The
inclusion of similar questions for the Tigris River is at
this juncture less critical for two reasons. Turkish de
velopment of the Tigris and its basin have scarcely begun,
and the regime of the Tigris downstream in Iraq presents
special problems unlike those relating to the Euphrates.
This latter condition results from the Tigris1 receiving
large increments of water from left bank tributaries
throughout its course in Iraq, while the Euphrates is an
exotic stream in Iraq and even in Syria far more dependent
upon Turkish sources than usually thought.)

In order to address the above question a step by step
review of the Euphrates from its source to its mouth must be
made in terms of the dams, reservoirs, and diversions for
irrigation as well as of evaporation, evapotranspiration,
water losses, and return flows. This, in turn, emphasizes
two sets of problems. The first is the defining of the
above terms as they are used, or can be expected to
describe, activities and phenomena referred to in the
various articles and technical reports upon which this com
mentary is based. In order to do this, it is necessary to
refer not only to Turkish materials but to Syrian references
and research as well. In this way, the results garnered
from both countries can serve as cross-checks on each other,
as well as material from one general source filling in gaps
which appear in materials from the other. The second refers
specifically to the spotty and less complete information on
certain aspects of Syrian Euphrates development activities
which must be worked out in detail in the pages ahead before
the total review referred to above can be attempted.

1.1. Organization of the Analysis

- '• While the majority of these topics are dealt with lunder
"Syria" headings, one group of definitions are of a more
general nature and serve to introduce the approach used in
the pages that follow. These definitions relate to System
Efficiency and Return Flow. It is these characteristics
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that either balance the budget of river water use or throw
it into disarray and therefore they make a suitable intro
duction to the problems under discussion.

Having introduced the subject of analyzing the use of
Euphrates River waters, the sections which follow consider
additional questions of definition in terms of Syrian
activities. The next section considers The Annual Discharge
of the Euphrates River: Turkey into Syria and Syria into
Iraqi. Such a discussion is critical to any planning and/or
negotiations regarding the amount of water available to be
used by each of the three riparian states involved.

The nature of The Euphrates System in Syria follows and
allocates average discharge increments to the tributaries in
that country. The defining of such shares of river flow is
necessary before an analysis of Syrian use ~ actual and
projected — can be attempted.

A further step must precede such an analysis. This
refers to the actual amounts of water that must be applied
to each unit of developed land in order to meet irrigation
requirements based on climatological, soil, and crop
conditions. Water Use per Hectare and Anticipated River
Depletion undertakes this task in terms of both Syrian and
Turkish usages. J

Once the amount of water necessary for successful irri
gated farming has been determined, it is necessary to learn
the actual amounts of land currently irrigated and sub
sequently scheduled for irrigation. The section entitled
Irrigated Agriculture in the Syrian Euphrates Drainage Basin
considers the numerous reports associated with this topic
and suggests figures compatible with available data. a
similar presentation will be made in the summary section for
Turkish irrigated lands although these have already been
referred to in the introductory pages of this study.

One further area of investigation must be considered
before a final summary analysis of the Euphrates is qiven
This is the nature of the Khabur River and its tributaries
ln4. fw Jezirah of northeast Syria. As this section points
out, the flow of the Khabur upon which Syria places so much
emphasis is in fact largely derived from and controlled bv
catchment areas inside Turkey. The Khabur River and Its
Tributaries spells this out in detail sufficient to make
this an issue of concern to planners and politicians.

Vi-ew^nf ^rSryKP°Jti02.°f this Study' Static and dynamicfor itself EuPhrates Rlver System, will it is hoped speak
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1.2. System Efficiency and Return Flow

System efficiency is defined as that proportion of
water removed from a river or reservoir that actually serves
the evapotranspiration needs of a particular crop in a par
ticular field. It may be further divided into delivery
efficiency — the corollary of which is conveyance loss,
i.e. depletions from spills, leakage, evaporation from
canal surfaces, management mistakes, misdirections, etc.
and on-farm efficiency — the corollary of which is on-farm
loss, i.e. spills, leaks, over-irrigation, evapotrans
piration by weeds, deep percolation, etc.

Table T-l lists a number of values for the overall
efficiency of farm irrigation systems in the Middle East.
This system efficiency reflects both delivery efficiency and
on-farm efficiency. A second term is introduced, the
coefficient of efficiency — i.e. the factor by which the
calculated water needs of a given crop which are left un
satisfied either by precipitation and/or soil moisture must
be multiplied to ensure a sufficient amount of water's being
diverted from river or reservoir so that after all losses
have occurred the water needed for healthy plant growth will
arrive at the plant.

Efficiency ranges from 69.8 percent (coefficient of
efficiency: 1.43) to 35 percent (coef. of ef.: 2.86).
The former value is cited by Waterbury in his Hydropolitics
of the wile(z765-2771> as that given by the Egyptian Ministry
of Irrigation and is contrasted by him with another value
arrived at by a USAID team"045"3049' of 50.8 percent (coef.
of ef.: 1.97). The Ministry's figure is considered to be
far too optimistic. In both these cases, the unusual field
conditions in the Nile Valley preclude the use of these
values in calculations for either Turkey or Syria. The
highest coefficient of efficiency (i.e. the least efficient
system) is that given by Karataban(3058> for the Adapazari
Plain. Karataban's work is considered to be especially
pertinent for this discussion because of his taking into
account social, economic, and technical conditions in Turkey
as well as climatological and phytological considerations.
Nevertheless, when this high value is contrasted with two
values from Syria and also the full range of efficiencies
for Egypt, Karataban's value seems somewhat pessimistic.
Tables T-2 and T-3 show what might be considered a "most
expensive" case (i.e. in terms of water consumed) for the
Urfa-Harran and Mardin-Ceylanpinar portions of the GAP irri
gation scheme. In these cases Karataban's efficiency-values
have been combined with total evapotranspiration needs (as
given in GAP III-36<3081)) for 136,000 and 206,000 hectares
respectively.

-4-



At this point a second definition must be given, that
is, the amount of return flow — defined as that portion of
the water removed from river or reservoir to meet irrigation
needs that finds its way back into the system. It should be
noted that water in addition to that needed for evapotrans
piration must be provided in the fields in order that salts
— either from leaching of local soils followed by capillary
movement upward and evaporation, or by the evaporation of
introduced mineralized waters — can be washed from the soil
and carried away from the fields. In some cases it is
assumed that on-farm losses will include water sufficient to
carry away such salts. On the other hand, in none of the
examples found for this analysis was such an inclusion made
specific and in some cases it was clear that that increment
was not included. Close inspection of the cases listed in
Table T-4 suggests that a return flow of 35 percent, while
generous, is within realistic limits. This value has been
used in Tables T-2 and T-3 and in subsequent calculations.

The results of the calculations given in the above two
tables indicate an overall depletion of river water of 6220
Mcm/yr for the 342,000 ha of land in question. As will be
seen in section Water Use per Hectare this estimate does not
effectively take precipitation and soil moisture into
account and also uses Karataban•s(3058) high coefficient of
efficiency (in the case of his actual calculations: 2.88).
A return flow of 3160 Mcm/yr would issue from the same
fields in addition to the 6220 Mcm/yr consumed. While these
figures will be refined in the summary portion of this
analysis, they are included at this point as examples of the
range of values possibly used during the planning stages of

After careful consideration, it was decided to use an
overall system efficiency of 40 percent (coef. of ef.:
2.5) for calculations in this analysis. This lesser value
somewhat ameliorates the pessimistic view taken by
Karataban <iu:>0> and assumes that the return flow is included
in the initial figures calculated for diversions from rivers
and reservoirs. Needless to say, all such estimates must be
recalculated as more data relating to actual crops, field
size, condition of delivery systems, etc., become available.
What is offered here is an outline painted with the broadest
of brush strokes.
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Table T-i

SYSTEM EFFICIENCY IN HE** EASTERN IRRIGATION SYSTEMS

Value or %
EffieJenny

55

46'

69.8

35.0

50.8

0.0

Coefficient of
Efficilency

1.82

2.17

1.43

2.86

1.97

Source*.

Samman, p. 24
Euphrates
Project

USAID, v-2,
p. 11-24

(1980)
"Syria"

Comments

Conveyance loss =
10%; "Field
efficiency from
water course head
regulator" = 60%.

"54% of water
diverted into the
Homs-Hama canal
is lost before it
reaches the
farmer."

Conveyance loss =
14%; On-farm loss
• 16.2%.

"Delivery Eff. =
70%"; "Farm Eff. =
50%".

Ministry of
Irrigation,
Egypt: Water-
bury, p. 219

Conservative
estimate for
Adapazari
Plain,
Karataban/
CENTO, pp. 474

USAID, Egypt
as in Water-
bury, Table 23

Qasim in
Khayyat
interview

-475.

Conveyance loss =
21.9%; On-farm
loss = 27.3%.

Rasafah area #4 of
Syrian Euphrates
project -
(abandoned)

Sources: Samman(0993>, USAID<3°*6> Ma4_ . f2771,
KaratabaneW> ' waterbury<2™>, Khayyat «™>,

wa?e?ffneeded ^^^SSL" "? l^°X * ^ich the amount of-ount needed to !%&£& 22^1SI&£^^^
Does not include on-farm loss.
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Table T-i continued

WATER USE EFFICIENCIES IN EGYPT

SITUATION Lowland
nicrnianri Hicrhlanr? Hicrhlanr!

SOIL TYPE

(carrier) Clay Sand Sand Sand Sand
CONDITION OF
CARRIER

(main canal
to farm and
farm to
field) Unlined Unlined Unlinert Lined Piped

MAIN CANAL
TO FARM .85 .80 .80 .90 .90

FARM TO
FIELD .85 .80 .80 .90 .90

SOIL TYPE

(in field) Clay Clay Sand Sand Sand
METHOD OF

APPLICATION Surface Surface Surface SorinkleT- Drip
PLANT USE .65 .65 .55 .70 .90
EFFICIENCY .47 .42 .35 .57 .73
COEFFICIENT OPI

EFFICIENCY* 2.13 2.38 2.86 1.75 1.37

K3KJSB: pHT^gt°n TSCh- -"**• as in Beaumont .

of Cwa\fefrCne%^^^ the amount
the- amount needed to be SithdrSS\lL"StlpHed to indicate
has been computed for this report * original source,
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Table T-2

URFA-HARRAN WATER USE - URFA TUNNEL

(136,000 ha per GAP)

Ia II IIIb'c
Amt. Necessary to

IV*
Amt. Returned

V

Total Project be Delivered to to Streams Total Deficit

Evapotrans. Demand (Mem) Fields (Mem) (34X of III) (66X of III)
Month (cu m/ha/mo)

337.09

(I x area)

45.84

(II x 2.88) (Mem) (Mem)

April 132.00 lag 87.11

May 572.36 77.84 224.18 44.89 147.96

June 1694.31 230.43 663.63 76.22 438.00
July 2654.71 361.04 1039.80 225.63 686.27

August 2324.13 316.08 910.32 353.53 600.81

September 1140.81 155.15 446.83 309.51 294.91
October 196.67 26.75 77.03 151.92 50.84

November ... ...
... 26.19 ...

Total 8920.08 1213.10 3137.80 1143.90 2305.90

Source: GAP(3081>, pp. V-4/5.

Equivalent to mm standing water. E.g. "Total" is equivalent to 892 mm water/m2.

According to "conservative" estimates by Karataban(3058) in CENTO, "Farm efficiency" in Turkey =50X
and "delivery efficiency" = 70%. In order to deliver a required amount to the plants (Col. II) the
evapotranspiration need must be multiplied by 2.88 (i.e. Col. Ill less 70X, less 50X = amt. in
Col. II).

The terms "farm efficiency" and "delivery efficiency" assume sufficient rain during the wet season
to wash away accumulated salts.

Kilic(0272> in CENTO (p. 70) gives avalue of 17/50th, i.e. 34X, for return of water from
irrigated fields to streams for all Turkey. Al-Hadithi<3067) uses values of aprox. 25X (p. 245)
and 30X (Table 14, p. 78). U.N. Special Report on the Jezirahc3065) (p. 79) allows "30X to 40X"
for return to streams from fields.
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Table T-3

MARDIN-CEYUNPINAR WATER USE (EST.) - HILVAN PUMPAGE

(206,000 ha per GAP)

(see previous page for explanation of entries)

I- II IIIb»c
Amt. Necessary to

IV*
Amt. Returned

V

Total Project be Delivered to to Streams Total Deficit

Evapotrans. Demand (Mem) Fields (Mem) (34X of III) (66X of III)
Month (cu m/ha/mo)

505.34

(I x area)

83.50

(II x 2.88) (Mem) (Mem)

April 240.48 lag 158.72
May 832.87 171.57 494.13 81.76 326.13
June 2090.56 430.66 1240.29 168.00 818.59
July 2890.21 598.38 1714.70 421.70 1131.70
August 2438.08 502.24 1446.45 583.00 954.66
September 1169.28 204.87 693.71 491.79 457.85
October 172.37 35.51 102.30 235.86 67.53
Nov ... ...

... 34.77

Total 9998.71 2059.73 5932.03 2016.89

This does not include 60,000 ha to be watered by pumping from local aquifer.

Source: GAP(3081), pp. V-4/5.

-9-
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Value %

30

30-40

25

30

34

51

Table T-4

RETURN FLOW IN NEAR EASTERN IRRIGATION SYSTEMS

Comments

For Euphrates systems in Syria
in general

Source

Samman, p. 24

FAO, p. 79To the Khabur at Suwar — the
shortening of the period of
extreme low flow due to increased
return flow was mentioned.

Assumed for all irrigation in
Turkey, Syria, and Irag along
the Euphrates.

al-Hadithi,
Table G-4,
p. 245

al-Hadithi,
Table 14, p. 78

Kilic, et al,
in CENTO

Symposium,
p. 70

Waterbury, p. 218

Turkey and Syria

All of Turkey

All of Egypt, ca 1977. This
high value reflects special
conditions of water-logging
and presents problems of
salination, etc.

Sources: Samman(0993>, FAO<3065), al-Hadithi(3067) Kilic(02720274K0287>
Waterbury(2771). '
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Chapter 2

AVERAGE ANNUAL DISCHARGE OF THE EUPHRATES RIVER-
TURKEY INTO SYRIA, SYRIA INTO IRAQ

If and when tripartite negotiations take place con
cerning the use of Euphrates River waters, much will depend
upon a clear understanding of the quantity available at any
given time to be shared among the riparian users. The first
such measure concerns the average annual discharge of the
river. This is no simple matter to determine, for it seems
that every report and evaluation quotes a different set of
figures. Moreover, Turkish reports disagree with other
analyses for the same gauging stations, as do those for
Syria and Iraq. Table EF-1 lists six stations along the
river from Birecik, near the border in Turkey, to Hit in
Iraq. Eleven sources of information list seventeen values
none of which agree and few of which offer consistent data'
Possibly other references could be found listing still more
flow or discharge data, but those would only add to the
confusion. The only new materials which could clarify the
situation would be complete flow records from at least one
ma:or station m each country for the same long span of
years, measured in the same way in each case. It is un
likely that such a data trove will become available. On the
other hand, some sense can be made of all this if the accom
panying tables and graphs are carefully examined along with
the text that follows.

Graph EF-1 shows the information given in Table EF-1
with upstream data on the left and downstream data on the
right. The points indicated in every case are identified bv
the source from which that value is derived. A discussion
of these sources of data helps to identify what may be the
most accurate picture of average yearly discharge. The
lines joining the upper row of values, as well as the ones
joining the lower values, do not imply natural sequences of
flow, but rather are meant to indicate reasonable upper and
lower limits on such data.

Birecik, Turkey, shows two divergent values for dis
charge at that point. The greater value is drawn from the
Southeast Anatolia Project Report (labelled GAP) (3081>
(These comments also apply to the single value for Karkamis*
downstream from Birecik almost to the Syrian border ) In
this case, neither the number of years nor the specific
years involved are mentioned in the original report. ' The
/??;fc3o5?lue J°^ ?irecik is dra™ ^om Clawson et~ al.
(CLA) ', who in turn cite Hathaway et al. and their iogr
IBRD report on the Keban Dam (Table L-2). Th?s is based on
27 years from 1937 through 1963, with partial data for 1964?

-11-



gj^ » —res are
thf2* EF'3) -Can be sho^ by inspeStfon111*-0^ f°r Hit' Ira<*the data provided al-Hadithi<^PJS 1?" *° be a subset of
Irrigation. As will be seen" tho^ Jhf Iragi Ministry of
"stent and usable. By infel^ ,\data Seem to fae con-
should be reasonably reUab?e ' SS CLA data for Birecik
?hCUrat? f°r the **»* thly resent \ ^ are Probablythe number of years and tS SST ' bUt much depends upon
entering a river with as irrlcr^lar fPa" ,Chosen whe" con-Euphrates. as lrregular a regime as that of the

Karkamis, doSnstLaS 9ftL Ii£n?ir I™*" by GAp(3°81) forformer's geographical siSJati™ i 1S consistent with Seregarding the Euphratei ifSyria Asr^nJioned in Section 3
Nizip and other small streamsin TlJ^bUtary flow fron> the
this increase. Nevertheless £n^2fey Should account forunusually large. rtneiess, both these GAP values appear

The GAP(3081>Tne GAP<iUB1> (Jat-a a
two values on this £>,» f ln Sharp c°ntrast with the «ov+-agriculture ^n5-304^ls Jjg*- Th* USAID report on SyriS
Euphrates of 27,000 Syr bu? T?^11 flcw for Ythe
Jdding, »The flow of tSeYfuphratSa^fi?S its statement by
averaged substantially less w!f the last seve" Years has
;i.0"?-'SrWM,nt8 at ^e fyrlan-T^rkTsh^S "-1 WlliSn™Ef!?) llStf, the f^w for thfyears 1967b°r^ef-" The reP°rtEF-5). Flows for 1978 1070 ,„„ 967 and 1970-77 fTahlo
available from the lis 2^J9!?' 1982' and «84 ari also
The average flow for Se vefr« fi??1 «"»<*• (3050)«§A*°
?haT trarS,,) is 747 c* Vs orS2395636'1McL(i-e-' "the l«t"question '0O5*1 22'100 Mem shown on th^' somewhat more
S^n1™ "uns^ifKf ^ loca^n°where tS3f 'datf ^
confluence "wl^l^f tnS 00 d°TStrea» b^ "Kincreased value. oa^, thus possibly accounting for the

^^S^StuSlio^an^ rTable EF"5 ™« Graph ef-2)Mcm/yr in the space of f^n?*?™ 12'800 Mcm/yr to 32 860
^ JW^ "K cofmrc?o°snethtSo <Z?Tot?£« ^S
additional downs?retm C°?Sistent with'c^M^aS^f gconsideration.dOW?aSSr fo^~?J 7R were ta^en "„£
first and far too low It til I 7S aPPea^ anomalous at
fill3:^4 that the Keba* and Lke Assad^r in-the win^ 3
othe-f-rive?s ^nd 0\her h^ i-pe^t^n^LV^? *V
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of discharge throughout the country, outside as well as
inside the Euphrates drainage basin. This period of low
discharge on the Euphrates cannot be explained through
reservoir filling alone.

The next value is given by Beaumont(0033> for Yusuf Pasha
near the head of Lake Assad, upstream from the Tabqa
(ath-Thawrah) Dam in Syria. This is an average for 17 years
from 1950 through 1966, a period of relatively low water in
the entire system (Graph S-7). It should be kept in mind
that the close correlation between Hit data and Birecik data

shown in Graph S-3 permits some interpretation of points in
between the two stations.

The fourteen year average (Table EF-5) cited above has
been placed on the graph at ath-Thawrah, where it still
appears as a somewhat low value for the site. Shchukin(2102)
gives the lowest value without reference to the time span or
dates covered. Indeed, it is so low that it suggests that
he may be citing a single year's discharge. The value
quoted by Samman(Cf993) (Table EF-1) is inconsistent with USAID
data and suggests that he has cited a wrong year (possibly
1972). Therefore, his datum is not shown on the graph, and
is mentioned here only to illustrate the difficulties sur
rounding these evaluations. Low, medium and high
USAID <304^'3049> averages are also shown for comparison.

It should be noted that the average value for fourteen
years shown in Table EF-5 is consistent with the low value
given upstream by Beaumont(0033) Little is known regarding
Wirth's value, discussed in Bourgey(0040). It merely re
inforces the idea that long-run average flow rates should
have lower values than that quoted by al-Hadithi(3067), whose
higher value is for 21 unidentified years, presumably in a
consecutive sequence. The top USAID <304*'3049> datum is as
unusually high as Shchukin's*2102* is low. This figure lacks
time-span (only 2 years) and represents an infrequent period
of flooding.

Eight values are available for Hit, Iraq, and it is
these which allow some estimation and evaluation of the
correctness of the various data given in Graph EF-1. The
lowest al-Hadithi<3067) datum is for a single year and is
consistent with the lower range of river flow. The second
and larger value (moving up the column) is for 49 years from
1924-25 through 1972-73 (Table EF-1). Al-Hadithi cites the
Iraqi Ministry of Irrigation as his source for these data.
Inspection shows that CLA(3088) use a subset of these data,
hut. since CLA's publication date precedes that of
al-Hadithi, the two authors must draw their data from a
third common independent source, undoubtedly that cited by
al-Hadithi.
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Table^EF-^in1?^6^? aho?t the avera*e value (n = 4; seefsnorter ^run ^^S^**"" based bv **** upon
al-Hadithi 's<3<*7> value oiven in ?» ^Same •1S true for
highest al-Hadithi valuers ?or 30 f grouPin9: The next
that given by Ubell?3^ Jor ?L Y arS' but is lower ^an
This inconsistency persists whPn ST- Peri°d: »«-1969.
are compared by decides al wel? as'fof? provjded *V both
period. (Ubell presents his data ?n? he entire 30 vearaverages.) No reason Is given rth Jn^ements of 10-year
Table EF-7, and it is unlikeTS +£? discrepancies shown by
their existence. while variS!* 61ther Writer knew °f
themselves, it would serve iT?f^ explanations suggest
this point Rather ^hT^-Ha^^^V0 pursue th^ at
vide us with a ?«U?S n ithl data (Table EF-4) pro-
flow. (Thishincludesr^ ex?LsionC?hIiS^nt.VieW °f r?v^
given in Table EF-3 but ?L ? SUbSet USed bv CLA as
preferable.) Ubell's data wnnin l0nger *ime sPan is
higher range of values and L L ei" consistent with a
present analysis prer"e?s ?o adL? X ""^ ** misleading. The
of the situation. ThTverV hlS t^ "^ conservative view
"natural flow" at Hit -- 2e i£* ?J °f 33'700 Mcm/Vr f°r
conjectural and wilfbe disc^ssefbelow.0" ***** Mf'1 " is

the Eu^ratefV^i^a^ °f Water -the sequence of SaS used ^Sla^SV* -P*^8 that
than the higher figures shown by^AP'3^) Bl^lk 1S better
data derived? Table EF-8 sim«L?o * H°W Were the GAPtable shows the data ^^^^iffi1™*™' This
gated in ten, twenty, thirty fortv L* / 5 Hl* aWe>
periods. Note how river flow nL , f°rty-nine year
period to the next rieft-hi°^ ~ ? fY from one ten-year
creasing aggrega?Ions (can cSange and/or'obf50 "?* h°W in"periods of flow. While theJe d«?» C obscure high and low
Hit, the figures in p^renthJJL are "pres<Tnt ?onditions at
ing flow leaving Turkey Th!Lafe *PPro*««tions of match-
by reducing the Hit fiaure! bv * * V3lUfS Were derived
amount shown to enter thfsvstS f"6 PfPnt' the average
rivers in Syria. Without claSw°!! ^^ and Ihab«such as this, the corresoonie^ 2 overmuch for evidence
for the period 19«4?^SSSS ?9?2 tTI^ £* derived fl™
GAP for Karkamis should be not d the data ^iven by
specified time period upon w£°oh ^ 2\may ask if the ™-
corresponds to tnis dtcaoTofr?verf^ow!" "* baSGd Perhaps

com-piexbty 5^dl5SS *%??*-*" V«^Uity and
(1965-66 through °9?8?691 h vo .T Y^TS °f 9reatest flow
nearly 50,000 Sm/yrf The fou? smalleS0^"91 aVera*e' of
average about 17,000 Mcm/y? wlthfn CO"secutive years
periods, the single largest aAnua! ^™, th°Se four vear-d the least 10,700 Tff —| s^7°Wsh^a^e6%T *"

49 year
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series at Hit. The flood of 1969 catches the eye and
dominates. One may ask in P.J. Weatherhead•s words, "How
unusual are unusual events?"<3087) (p. 1385). In his ... review
of unusual events and their impact on ecological and bio
logical systems he concludes, "We tend to overestimate the
importance of some unusual events when we lack the perspec
tive provided by a longer study." In this case, 49 years of
data do not seem long enough to provide an objective
perspective. Again, as the statistician M.J. Moroney says,
"I dislike time series and index number men. The plain
truth is that we can never — except by an act of great
faith — say that an existing trend will be maintained even
for a short time ahead. "(3072) (p. 372). If one were to fit
trend lines to the data shown in Graph S-7, there would be
some upward slope from 1930 to 1969. But the period from
1941 to 1961 would show a downward trend. We are even fur
ther blinkered by lacking data for the last 12 years
(1974-1985). At least, with 49 years available, the lean
years of the thirties tend to balance out the abundant late
sixties. Such differences present opportunities for choices
based on political points of view — a fact to be
remembered.

To continue downstream from Birecik, the slight in
crease at Karkamis is consistent with the regime of the
river, but would a parallel upward value persist at that
point if long-run data were available? It seems likely that
that would be the case. USAID's(3045'3049> average "for the
last seven years" reflects the unusually low water from 1973
through 1975. Whether drought or removals account for such
a deficit, this seems far too low for long-range planning.
Beaumont•s(0033) datum for Yusuf Pasha is in a range similar
to the lower values shown for Tabqa (Graph EF-1). Should we
then reject the high values at Tabqa cited by
al-Hadithi(3067)? After all, he says they are for 21 years.
Since only the Sajur contributes to the river between this
location and the Turkish border, a slight increase suggested
by the lower limit line seems more consistent. It may be
that al-Hadithi*s choice of 21 years included years with
relatively high water levels. If we accept CLA's<3088) data
for Birecik, it is reasonable to expect slightly higher
values than those given by the SAR(3050) and USAID1 s nine-year
average for Tabqa. (There is also the possibility that the
USAID figures refer to a point at the Syrian-Turkish border,
which might account for their being somewhat lower.) It also
appears that al-Hadithi's higher value for Tabqa is incon
sistent with his other data for Hit. These latter reflect
tributary flows downstream from Tabqa — the Balikh and
Khabur — and should be greater. This increase between the
two stations is shown by the lower limit "line.
Nevertheless, about 500 Mem of the difference is not accoun
ted for with these data.
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^^iFtnallYf at Hit' al-Hadithi »s "067) *.*
SSft*. *?nrbf? 2S.-S5SW ^-^WwJSS
presents is convincing. year series al-Hadithi

average6 values ^eefs'afet? for^Skin* 12Rr »»' lo^
M.S; )ThUS' the data giv!n by CL?<&?gf£°S- fU^re riverMcm/yr) and the 49 year record ™L •„ 5or Blrecik (26,990
for Hit (28,400 Mcm/yrf S52e£?22-S b£ al"Hadithi"067)
study can provide (Table ef-To? the best data sets this
(ath-Thawrah) are less cmJZli IV" ?he data for Tabqa
value (27,230 Mcm/yrK aShouah 1*1™^ ran*e averaStiated than the values for S?™}l thoroughly substan-with them. UeS for Blrecik and Hit, is consistentconsistent

versus
measu™drefl^Mi^io*h|u^ticn of "natural flow .____
That, however wm bfS S X?fS thiS .««»••*£:
Khabur in Syria, as well aj 7n tt ln **e sec*i°n on the
analyzing Turkish'USe of EupSrates^aters! °f thlS reP°"
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Table EF-1

DISCHARGE OF THE EUPHRATES

FROM BIRECIK, TURKEY, TO HIT, IRAQ

Flow. in cu m/s Flow in Time Data

Location min max ave Mcm/yr Period Source

Birecik 484 1356 856 26,990 1937-63 CLA

Birecik -- -- -- 30,970 ? GAP

[Average, N=2] 28,980 ?

Karkamis 31,380 ? GAP

Syrian/Turkish -- -- -- 22,100 7 yrs. "last 7 yrs"
Border USAID, p. 11-7

Yusuf Pasha

" "

• • 26,050 1950-66 UNESCO, noted
in Beaumont,
p. 40

Tabqa-Thawrah -- -- -- 26,000 1973 Samman
Tabqa-Thawrah -- -- 913 28,7901 21 yrs? al-Hadithi
Tabqa-Thawrah -- -- 810 25.5431 14 yrs See Table EF-5
Tabqa-Thawrah -- -- 735 23.1801 ? Shchukin
Tabqa-Thawrah

"

- - - - 26,200 ? Wirth/Bourgey,
p. 343

Tabqa-Thawrah -- -- -- 23,950 10 yrs USAID
[Average] 27,230 31 yrs al-Hadithi

& USAID

Hit -- -- 9272 29,240 ? CLA, p. 205
Hit -- -- -- 33.6903 ? CLA p. 205
Hit 535 1378 934 29,450 1937-63 CLA4
Hit -- -- 902 28,4001 1924-73 al-Hadithi
Hit -- -- 931 29,6001 1924-78 GOI5
Hit -- -- 1009 31.8201 1940-69 Ubell, p. 4

[Unweighted average. N=4] 29,800

Hit -- -- 853 26,900 1978 al-Hadithi

Sources: CLA<3088)f GAP(3081)f USAID(3046)# Beaumont<3068) Samman<°993)
al-Hadithi(3067)§ SAR(3050)f shchukin(2102) Bourgey(°M0)
Ube11(3063).

1 Computed from average flow.
2 Measured flow.
3 Estimated "natural flow."
* By inspection, CLA Table B-10 is a subset of al-Hadithi,

Table E-1, the next reference.
5 Government of Iraq, Ministry of Irrigation, as cited in

al-Hadithi, p. 52.
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Table EF-2

DISCHARGE OF EUPHRATES RIVER AT BIRECIK. TURKEY
1937 - 1964

(Average flow in cu m/s)

•" I

ISST. iSD Feb Mar *££ May June July Aug

522 370

638 398

482 349

677 391

483 344

Sept Oct

336 369

347 345

445 316

326 458

304 330

Nov

573

448

374

503

379

Dec

798

557

547

837

473

Annua I

Average

870

1084

717

1190

750

894

997

831

1165

1120

994

853

1129

868

1246

448 323

421 308

563 387

361 271

571 397

292 360

278 311

351 361

241 238

307 617

898

340

500

268

416

957

514

518

472

499

1032

856

1056

691

920

570

1566

737

727

676

328 252

583 356

349 278

399 313

355 271

227 232

297 297

250 254

282 405

279 408

620

320

258

358

432

448

426

371

472

534

703

1007

662

753

716

957

1207

1234

560

1080

458 315

538 332

609 345

238 279

488 335

289 285

285 292

302 304

249 252

304 309

299

365

340

277

316

456

419

561

465

437

932

906

1012

588

827

1027

740

718

740

426

455 303

347 268

302 249

400 297

219 174

270 271

240 240

239 261

272 252

156 177

301

259

301

297

293

449

419

327

326

525

818

655

574

826

484

637

2321

911

359 254

951 508

400 267

229 239

410 510

249

293

507

659

512

692

1356

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

496 667 1328 2644 1753
680 647 873 3257 2686
558 620 1061 2382 2126
848 947 985 4081 2742
725 1362 2669 3188 2434

504 581 1038 3105 2886
603 544 696 2853 2548
468 699 2019 2336 3339
560 531 697 1911 1871
417 422 947 2337 2868

580 620 1697 1839 1028
4« 627 583 3216 3376
381 420 644 1773 2234
359 423 824 2164 2305
505 501 1203 1983 1449

440 838 989 3438 2418
462 643 743 2927 2658
430 476 1184 3382 2972
505 545 802 1367 1424
440 509 689 2720 2300

420 577 1641 1766 2336
450 506 1059 1943 1385
369 315 754 1701 1351
640 529 1055 3005 2098
363 495 534 1409 1038

1962 434 805 1443 1710 1240
963 1008 me 1025 3291 4115
1964 369 540 1837 2528 1781

Mean in

cum/s 516 625 1108 2509 2241
Hcm^ 1380 1520 2970 6500 6000

Source: CLA<3088)# Tflble ^
. p. 217.

948 466 319

2460 1250 850
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Table EF-3

DISCHARGE OF EUPHRATES RIVER AT HIT, IRAQ
1937 - 1964

(Average flow in cu m/s)

Year Janr^M^AnrMayj^juiyAua Sept Oct Nov Dec

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

525 620 1070 2080 1800

1130 971 966 2220 3200

731 761 1120 2000 2530

1010 1080 1270 3060 2950

922 1300 2700 2700 2420

603

1220

666

904

580

821

979

754

726

656

870 900

554 1160

407 542

448 354

554 503

451 1270

537 1030

644 890

1090 706

751 819

362

679

502

881

494

441

644

474

607

571

1220

990

1650

847

1130

1560

919

585

1010

764

1140

1310

1630

899

988

1580

1080

664

1298

466

2640

2350

2250

1670

2160

3030

2990

3210

2120

3100

2080 1140

2560 3560

1670 2200

1970 2520

1870 1580

2940 2350

3010 3110

3820 3380

1410 1720

1750 2730

1640

1820

1672

2684

1338

2690

1560

1513

2766

1209

1090 558 343

1450 778 461

1230 685 452

1330 700 418

1040 549 303

1190

1190

1400

1420

1660

451

573

622

630

765

281

376

394

358

463

745 449 301

1950 749 408

1120 472 319

1130 494 311

836 371 246

1160 558 334

1660 712 397

1670 761 423

777 340 228

1230 558 314

1520

1140

1029

1177

475

588

414

364

522

197

293

219

209

303

94

275

355

375

343

321

291

359

352

407

341

238 329

309 330

359 379

290 304

376 591

261 281

349 356

273 283

264 315

226 399

679 1090

491 528

395 586

708 908

417 390

919 1210

483 485

634 513

371 574

612 473

549 575

368 495

311 355

401 373

471 576

281 308 343 416

342 359 483 478

336 373 508 617

228 284 318 521

269 328 370 402

238 300 417 649
196 307 373 495

194 290 390 360

253 355 418 412

99 191 377 905

Annua I

Average

862

1076

935

1182

1117

1078

1023

1069

851

1047

809

1119

711

799

700

963

1119

1254

710

876

893

744

638

973

535

1962

1963

1964

694

851

398

979

1300

468

1338

1365

1218

1835

2585

2621

1454

4368

1597

883

2819

1075

298

931

373

153

422

168

317

311

172

248

451

297

630

491

505

749

1378

Mean in

cu m/s

_Mcm
695

1860

797

1940

1171

3140

2229

5770

2457

6540

1264

3270

552

1480

321

860

280

730

337

900

468

1210

576

1540l

Source: CLA(3088), Table B-10, p. 218.
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Table EF-4

MEAN MONTHLY AND MEAN ANNUAL DISCHARGES
OF EUPHRATES RIVER AT HIT, IRAQ

1924 - 1973

(Flow in cu m/s)

years Oct Nov Dec^Novp^JanFebMarAerMay Jiffi Jul Aug Sen Annual

1924-25 261 299 713 369 309 650 1014 1117

=" :::::: = = 55 = a s
1927-28 231 266 264 291 388 543 1951 ynt ?! l,t !f ™ 547
1928-29 227 277 587 507 7m 1 I'll III" Ml ™ ™ 23° 593

Z Z 12L6 S T "6 357 270356 507 1284 1506 729 354 260 222 547
388 543 1951 1718 651 345 241 230 593
710 885 2198 3358 1758 712 460 337 1001

342 344 481 533 249 268 202 283 338
605 798 1794 1898 1367 635 355 278 763
350 750 1270 1620 834 375 242 213 580
313 481 501 1600 1110 443 236 215 405
448 687 1530 1270 930 413 306 242 582

.«-= 2 2 2 Zl 2 5t! "" ™ " * »277 587 507 710 885 2198 3358 1758 712 460

334 435 335 342 344 481 533 249 268 202
265 367 568 605 798 1794 1898 1367 635 355
308 350 343 350 750 1270 1620 834 375 242
250 270 275 313 481 501 1600 1110 443 236
231 317 398 448 687 1530 1270 930 413 306

341 268 681 885 1260 2560 2330 939 528 397
747 1310 879 1140 1290 2250 2530 1630 811 519

.«:» Z 2 ,2 .2 2 t ?«° « - 2 2 s

=£ 2 2 S 2 2 2 ,2 ,2 ,2 2 2 28J »
?? 2 2 2 2 2 2 '2 5 2 = = = ?

2E 2 2 ,2 2 ,2 % 21 = - - « » -«*« „; 131° 879 !M° 129° 225° 2=30 1630 811 59936-37 321 382 757 525 620 1070 2080 1800 1090 58 33
1937-38 291 679 1090 1130 971 oaa mn ,,„„ 275 819
1938-39 359 491 J 2! HI .?" -222° 32°° 145° ™ "1 355 1130359 491 528 731 761 1120 2000 2530 1230 « 452 " '2

S 5 5 s ==i S i = 5 s a ;;.-
-:: s s ':: z s ~ = ~ 5 ?. ™

1400 622 394 359 1050

222 2 2 2 2 2 ,2 "™ 2,2° "" °° » « •»•~ s s S 2 2 2J 2S 2 2 2 2 "2
~- ». ». 2 2 '2 2 2S 2° 12 2 2 2 "M— - = = 2 ,2 '2 S 21 ,2 2 2 2 -

734

22 ~ 5! 2 "° » 101° •*• 2520 1130 4941950-51 315 401 373 554 Zl ', ° "3° 494 311 264 789

siissssiiiisg s
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Table EF-4 continued

Years Oct Nov Dec Jan*Jan Feb Mar Apr May
Jun Jul Aua Sen Annua I

1954-55

1955-56

1956-57

1957-58

1958-59

373

284

328

300

307

508

318

370

417

373

617

521

402

649

495

1090

751

362

679

502

706

819

441

644

474

899

988

1580

1080

664

1410

1750

1640

1820

1672

1720

2730

2690

1560

1513

777

1230

1520

1140

1029

340

558

588

414

364

228

314

293

219

209

228

269

238

196

194

742

877

874

760

650

1959-60

1960-61

1961-62

1962-63

1963-64

290

355

191

248

451

390

418

377

297

630

360

412

905

491

505

881

494

694

851

398

607

571

979

1300

468

1298

466

1338

1365

1218

2684

1338

1835

2585

2621

2766

1209

1454

4368

1597

1177

475

883

2819

1075

522

197

298

931

373

303

94

153

422

168

253

99

317

311

172

961

510

785

1332

806

1964-65

1965-66

1966-67

1967-68

1968-69

291

408

534

644

557

333

513

634

1091

725

603

652

849

1259

1586

467

1194

988

1319

2448

841

2118

968

1263

1697

1210

1514

1281

2376

2732

2120

2241

2787

3794

4589

2245

2649

4920

4185

5460

1210

1451

2199

2271

2307

483

583

999

956

968

256

325

491

495

535

218

304

408

467

488

855

1155

1424

1677

2011

1969-70

1970-71

1971-72

1972-73

526

297

376

330

567

332

413

461

569

582

516

414

641

386

406

317

761

350

401

337

1122

830

700

595

1786

2522

1495

1130

1114

1717

2319

1280

602

1027

1367

608

249

402

511

192

147

249

229

81

165

254

243

89

595

746

809

526

Source: al-Hadithi"06^, Table-1, pp. 225-27.
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Year

1967

1970

1971

1972

1973

1974

1975

1976

1977

19783

19793

19803

19823

19843

Table EF-5

1DISCHARGE OF EUPHRATES RIVER IN SYRIA
(Data for Available Years)

cu m/s

830.0

835.0

835.0

835.0

476.0

406.0

428.0

1100.0

1042.0

971.0

808.0

1013.0

998.0

1063.0

698.0

810.0

Mcm/yr

26,170

26,3302

26,3302

26,3302

15,010

12,800

13,500

34,690

32,860

30,621

25,480

22,1004

31,944

25,172

33,522

22,012

25,543

Average

(n = 4)
26,290 Mem

(n = 3)
13,770 Mem

(n = 2)
33,780 Mem

7 yr average

12 yr average

14 yr average

Source: USAID 1980(3046>, Tables 3 & 4, II 32-34.

Location of the gauging stations unidentified in
original source.

2 Values for these three years are identical in USAID.
- -f Source: SAR Statistical Abstracts(3050)(3216-3219)

USAID (1980), p. n-7: "The long-term annual quantity
of water in streams and rivers in Syria is quoted at 32

-'- billion m3 of which 27 billion m3 is in the Euphrates
River The flow of the Euphrates the last seven
years has averaged substantially less, however, •about
22.1 billion m3; measurements at the Syrian-Turkish
border."
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Table EF-6

DISCHARGE DATA FOR SELECTED RIVERS
IN SYRIA (in cu m/s)

vear Euphrates lOjaburi Barada Afrini sajur Orontes'

1967 830'° 48.0 8.8 8.0 4.o
1970 835.02 48.0 H.0 8.0 3.0
1971 835.02 50.0 H.o 8.0

1972 835.02 43.0 10.0 4.0

1973 476.0 35.0 2.4 3.0
1974 406.0

^ ^^ 18'° 4.2 5.3 3.9 16.9
1976 HOO.O 56.4 8.7 9.3 4.8
1977 1042.0 43.0 8.8 8.0
19783 971.0

19793 808.0
3.6 9.7

4.0

3-0 50.0

1«5 .25.0

3-° 0.7 0.4

49.7

4-2 51.1
19783 971.0 10 ,

10*4 9'7 4.2 60.1

1-9 34.3

Source: USAID i980«««f Tableg 3&4/ ^ 32_3^
And tributaries.

Three consecutive vmt-<= tt-,-+-k
original source Y Wlth same fiau^ in the

3Source: SAR Statistical Abstracts (3050)(3216)
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Table EF-7

DIFFERENCES IN DATA REGARDING DISCHARGE OF EUPHRATES
AT HIT, IRAQ: 1940 - 1969

(in ten year averages)

Years

Ubell

cu m/s Mcm/yr

1940-49 1004 31,700

1950-59 871 27,500

1960-69 1151 36,300

1940-69 1009 31,800

al-Hadithi
cu m/s Mcm/yr

891 28,100

965 30,400

1056 33,300

971 30,600

Sources: Ubell(3063>, p. 4; al-Hadithi(3067>, Table E-1.
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Table EF-8

CUMULATIVE MEAN ANNUAL DISCHARGES AT HIT, IRAQ

(in multiple decade intervals)

Decade 10 year 20 year 30 year 40 year 49 year
Ending Average Average Average Average Average

1933-34 20,040
(18,800)

1943-44 32,690 26,370
(30,670) (24,740)

1953-54 29,560 31,130 27,430
(27,730) (29,200) (25,730)

1963-64 26,170 27,870 29,470 27,150
(24,550) (26,140) (27,650) (25,470)

1972-73 33,440 29,810 29,720 30,470 28,380
(31,370) (27,960) (27,880) (28,580) (26,620) *

Source: al-Hadithi(3067), Table E-I.

N.B. Figures in parentheses ( ) represent the estimated flow at
Birecik based on an average contribution from Syrian
tributaries of the Euphrates of 6.6%, i.e., the flow at Hit
equals 106.6% of the flow at Birecik.

This figure differs slightly from the true 49 year average
for 1924-25/1972-73 (28,440 Mcm/yr) because of the double
counting of 1963-64 and rounding errors.

- *.
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Table EF-9

TEN-YEAR AVERAGE DISCHARGES ON EUPHRATES AT
HIT, IRAQ FOR PERIOD 1924 - 1973

Years

(Oct-Sep^

24/25-
33/34

Flow in

cu m/s

635.4

Flow in

Mem

20,040

34/35-
43/44 1036.6 32,690

44/45-
53/54 937.3 29,560

54/55-
63/64 829.7 26,170

63/64-*
72/73 1060.4 33,440

Forty nine
years

24/25-
72/73 901.8 28,440

Four largest
consecutive
years

65/66-
68/69 1566.75 49,410

Four smallest
consecutive
years

29/30-
32/33 544.0 17,160

Largest
year 68/69 2011.0 63,420

Smallest

year 29/30 338.0 10,660

?aSleeE-iIraR™vSiStry °f lrrj:<3ati°*> given in al-Hadithi«*>Table E-I. Breakdown computations by Kolars.

'.-The year 1963-64 (which was used in the preceding decade's
calculations) is included here to give aten-yea? average?
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Table EF-io

5STIMATE OF L«
TO THE YEAR l973 UTSS)BEST *S^LBS!f^??_« ^PHRATES FLOW

Maximum
recorded3

Minimum
recorded6

Average
discharge

Est. discharge
at Karkamisd

Birecik
Year fl™™1nf

1963 42,7601

1961 15,260*

37-63 26,990*

27,400

Tabqa Hit
Z&tr Amount Year_ Amount

1976 34,6902 68-69 63,4203

1974 12,8002 29-3o 10/6603

31yrs 27,2304 24-73c 28,4003

1 CLA«088) 2 (3045-3049) 3 ,
AiU ; * al-Hadithi <3°67) 4 «

a . U11 See Table EF-1

The same may be sairj «^ i
Hit. Lack of data for LlZZ water.years such as 1929-30 .*(Perl°ds- - »«" as for SoseyarSb^a?nly Kti«- ^°4
CLA (as a subset of ai-wa^uv,
of 29,450 Mem. This orovirt^13 pr?vides * value for i937-6.

This estimate is based nr»«„ «.v.

the drscussion upon ihioh ?t Is basea. "at°h thls **2 «
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Chapter 3

» —«-. svBrEM IB srsM
Syria

these XlrTiCU1^i°kr?abUr «*«aS 'Ci "f

sr-555 f«.*J£ nrr5*
Ce«a»,*£»*& re°tfurn^ vateri!^*o lS&
te«S ^st"»s are JSf* "f *><* ^f? currently *?ands

3*1- Relative sh»~

Table s i

"«** re'*6 ^s^r? the amount or

r that flow. At lssue
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410 McmVenen?ers1U?L°fmalA000s?r at t^^' an additionalTurkish-Syrian borSer a? SarkSK*" rh •f°-* reachi** the"
amount for such a short distant t» Thls.ls a fairly large
includes the flow of the NiziS aJaPProximately 25 km), but
Precipitation is approximate!? 4S0 17^ fmaller breams,about 100 mm per ye?? •SSf^^SrSTS^^S^ ±S
SajuJ^whLT 5STLi5SSr,LfeSr,?- -^- the
short distance inside Svriaon 11 enters the Euphrates a
While somewhat greater flow vSu^V1*^ bank (Ta*le S-2)?
diminished downstream flow in sJh, ' ShOWn for TurkeY* the
of small-scale private irrL^f °an easi1^ be the result
small reservoirreportedlv nfannS /" b°tb entries, a
might further reduce strLS ??ned,Jor irrigation in Syria
extraction (USAID? it8S^S?? ^ ^hroU^h evaporation YJnd
dam and reservoir are planned r hA' J^84) ' A smaH
Sacir in Turkey (the tii»i e,, f e west branch of the
annual natura/ rloS S'S.S^ and E"1 *" a° a'«W
have an effective capacity for irr-S^6 reserv°ir will
the months of June-July-Aucruf? «J f^i011 PurPoses during
is available of the arL JSP?' °f ?6*3 Mcm- No indication
percent use of the a^ailabL^T^' bUt "sumiig aSS
capacity 5.7 Mem), ato?!?^ 20 .MSr (minimu™ reservoirthe Sajur's flow downstream 20-i*c*. could be removed from
amount, but it i« «»• «k?^?' Thls ls n°t a sicrnifioan?negotiation* for to^^™* »?«»"»*« "terna'tlonalcountries. (A11 Turkish^ara from SpSft?, £™» T both

the iSSsssji'ssrLea:nooUnet^aof a*- Assaa f°™^ ^the village of Remis. ?hiS S™? s?uth °f vusuf Pasha at
when filled to a crest heW 2 5 has a st°rage capacity
level, of li,6oo Mem Sr ItatiSJ-40,1" C30° m *'=and a surface area of 6*f'sa £ t thstract- i980«>foea

Lato ^sad^^^t^asr^rKha^slh^.3 ^ Nation onAleppo. This is apparentlv^hf •Kablr' to the city of
source of water ?o? Sat citve»a3°r a"d perhaPs the Yon?y
220 000 cu m/day, which is abou? i^ffff' Use amou*ts to
is no? th°f 80*3 Mcm/*r- (USaJd^5 JJ*« P^ capita, for

, "2* the purpose of this s^f^n 4-' 20' p* 1-69.) it
withdrawals of this natiro » " to consider the impact of
note that this amoun? is a^ovf^ lt is interesting £bv the Sajur upst^is a^°^ately e^ai to that ?
this amount. At the same timT ?rnS? -11 soon **<*ed
^nificanrSater users ^^^'^-' £
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™JL }J river does not feed into the Euphrates drainage
system, it relates to water use problems common to both
systems. Sewage facilities in Aleppo are considered to be
"totally inadequate" (RPU 20).

The Balikh (Turkish: Culap) is the next tributary, it
?™^ °n the left bank, and receives the bulk of its water
EJShS v,Aln Arous (spring) in Syria, near Tel Abyad on the
Turkiv SSF^S; Add^ional flow mosses the border fromTurkey, but the consistency of this is uncertain from the
data available (Table S-4). The 116 km length of the Balikh
in Syria (SAR, Statistal Abstract™™, Tabll 4/1) is heavily
utilized for irrigation. The same is true for the Culan
(Balikh) in Turkey, where the stream and itS tributaries Irl
apparently dry for varying periods of time. No data are
llS Si?™.^ USable 5°™ to indicate the exact amount of
nandvw^ ? ted °r water used in either country along the
SoniS^EE. Rlver SYStem- The **anti^ —? ^

Some estimate of the impact of Turkish use in future
years may be made. According to plans, some 160,OoS ha will
be irrigated on the Urfa-Harran Plain (GAP«08D "U ^-47
VaverK £?r„ t?1S Wil1 come through the Urfa Tunnel from thelake behind the Ataturk Dam. Return flow from these rieldS
uSLrahge .bfween 2300 and 5800 cu mper hectare depending
V interpretation chosen for the data (see'Tables N-?

and V-3). This would increase the flow of the Balikh bv
?ial?vS double? fr°? l6\t0 928 Kcm^r' This would essentially double to quintuple the downstream flow. While this
may present new opportunities for irrigation in Svria t^f
quality of this water may be poor as freSSlJ orY upstream
leaching and/or dissolved fertilizers, herbicides andpesticides Flooding might also present prSblemS Aga^n
while mention should be made of these issues, they remain
secondary to the main purpose of this section's diJcussIom

The final contribution to the flow of the Euchratee;
comes from the Khabur River system, which join? the main!
SyrtT atnTiLeZ~Z^' iS* USS °f tAis Stream *" ^?key andSyria, and the complexities relating to its various tribu
taries and ground water resources, justifies a detailed
an?^S-S +**+ the Pages that f°H°w.' At this point, i? issufficient to say that the "natural" flow of the stream It
noted XlhTUt *6*5 °U m/S ^178° Mcm^' " should also Senoted that, wherever possible, data have been used in thl
calculations for Table S-l that pre-date major dams and
developments along the rivers concerned.

--* *
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Hlt than jn"51' and 1959 fag' Var*es grlfl arge between
have varied f^ke^' On the ^h* Was act'ua^ s°»etimJs
as 4°0 Mem ff mas ffluch as 7 ^nSr hand, pos^.Iess water at

dischargf ** -hows the iB *through9^ a? Birecik, Tu^ncre^ental dlffAr.bot» ?augin9|3' (Jhis ls ^fjy and Hitf^ences between
charge at Rl- tati°ns ava7i;^gest consecu??9' fro* 193?abscissat Blrecik is 7ai*able for thfJ 1Ve record 11
<*e vSat^3 Can be seen n1Cated ** a Ij anal^is.)d Df°r
c°rrelataon n °f thesT^?? Particular 2?* iine by ^2

ths—-"Hlt-when -- -»%j553i'3s&2
tne^\-d0tneto%al°-d^oh^tweeS„-\h\hOW|otaa clear positive
"to syrla "j?** «-£253".£ Hlt- This ini?Char^"t

tions indeSles tMs p£n2°" »t Iti gj* «•« fl£f£ «;
onf""ral « £i»'&.« ^Sur ft*"^5SS'S*B <*££*&lg avallaW- inSan"ay.in«erasaen £**% ^S£»ng-
Syria, or of ».J e maln stra.2 ? e"her the rf , S1smifleanti. Turtey.- -*. -*^&«as'1^rfitss^

2 The questio Catchment area

5el?tio„shrplnf5e,nental "o"rfar\q: but year to ,the ava«gf— roralh - -iatione iW^gS. -£^
yrian tribu- •
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throug^S-T^in ?hetfi?s?eoftSeShiP V*"" ^ GraPhs S^the Euphrates at Birecik hfs blln T^3' the discharge of
dicator of conditions thr01mh^e?Ktaken.as a general in-
headwaters o? the Syrian ?r?hn?L^e region' i^ding thea function of thl holder, ^utafles- Runoff appears to be
soil and perhaps of majo? S^arLnf/^6^111^ °f the
lack of correlation sSowS in Graphs S 7 2nJfer8- ThUS' thestream flow peaks appear if ^ 2 and S-4 where main-
opposed to incremental Seakif h»l £lng'nto be diametrically
taking two-year Junni^ Si *?" largely eliminated by
them againstY ancrement2ga? H??965^- BlreCik and Pitting
the water withir^rwateLS^wir^L^t^ned11?' ^'^year and run off in the next rt Zv, ,5 Jamed for a given
correlation is qood for ?S\, 5°Uld be noted that the
each two-year avl?age is SLtt3^^'1" l*t5 t0 1961 whenHit, but thai- ?U J? Plotted against the same year at
as sho^n fof £. foLer^rirapn^^1944^^^":"" -
5SS5. °Ul™. Lt;H sjySW t°ne

ssasrt°f^wISss?-852^ a
Turkey, it should be possible Jo ^2° 5*2? at Birecik in
of the tributaries in iyria ?M«™ V*6 "natural" flow
importance in the future r?he ™i aY b\°f c°nsiderable
is that the discharge data a? B?™?^ J° this statementequated with "natural?flw ) Blrecik ffiust be accurately

lag desc?ibed'7abovIgeSt?nan ^"Si00 °f the Omental
for each year beginnina in n^S hf measured flow at Hit
of the following yea? 0° hp "* -n^ng with September
1972-73. (A gsi^nar time hesP?nri°?or192J:25 .th™*<*
unfortunately, unavailable e« P 2 or Birecik is,
must remain as un?ested sp4cula??on.°f r^ idfaS that foll°w
the lag period 1940-?9!? ^r^h S-k\ 1^*°^°" Sh°WS that
drought of 1930-1936 (Graph S?7, i Allowed the severe
year was 1945, when the laanJ? ' ? critical transition
ended and ayear-?o!year corrlltonallZ^ °f the ln««nent
eighth year after the droSht ?hJ? Ji ega?' This was the
average (as shown by the five-vear n°W' had been above
Plotted on Graph S-7). This sLLtc ^ "lng average also
is necessary to recnarcJ tln ?g f that c°nsiderable time
are full enough JfSL^^ reservoirs before they
downstream in tL same year? ** lncrement to he passed

caused Xlho^tness6^ SS°" J? JfSS Certain' «d ^e-possible to test the I?fect «? a^ailable record it is not
against later years? fome laa rttJZ*? dis?har9e of 1969years 1957-53 ?Graph ^fJaSS^^i^Sl^ "»

at
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Birecik in 1954, but the data do not warrant much
speculation. Nevertheless, the above discussion allows a
clearer view of the situation on the tributaries in -Syria.
As mentioned earlier, the complexity of the Khabur system
and the emphasis placed on its future development by the
Syrians justifies a detailed look at it in the section that
follows.
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Endnotes

1. It is difficult to estimate exactly how much water is removed from
the Khabur in Turkey for agricultural purposes. GAP(3081) reports that
6700 ha are irrigated at the State Production Farm (Devlet Uretme
Ciftligi) and that an "important part" of the water comes from under
ground sources. It also states that four pumps are used to supply water
from the Habur to the "upper elevations." It should also be noted that a
reservoir called the "Aride" appears upstream from Ceylanpinar on the
Habur on GAP maps although no reference to it is made in the text.
Finally, GAP reports a total of an additional 2186 ha irrigated in the
same region from small ponds or reservoirs.

General descriptions of the State Produce Farm (D.U.C.) can be
found in: Urfa Provincial Government, Urfa -- 77 Yilligi, 1967 (Dogus
Matbaasi, Sivas, Turkey: no date), pp. 207-212^3221)

Additional information on agriculture in the Urfa-Harran watershed
(i.e. the headwaters of the Culap/Balik) is available in: M
Ayyildiz, et al., "G.A.P. de Uygulanabilecek Sulama Teknolojileri," in
Ankara University Faculty of Agriculture, G.A.P. Tarimsal Kalkinma
Simpozyumu -- 18-21 Kasim 1986 (Ankara Universitesi Basimevi, Ankara:
1986), pp. 305-328^"^. However, no exact figures are provided from
which to estimate exact water extractions.
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Table s-i

EUPHRATES RIVER DISCHARGE
PROM BIRECIK, TURKEY, TO HIT, IRAQ

Flow at Birecik
(1937-1963)

Added in Turkey

Added in Syria
by Sacir/Sajur

by Balikh/Culap

by Khabur

Total added in Syria

Total added Syr/Tur

Flow at Hit

Flow Added
in Mcm/yr

410

Cum. Flow
in Mcm/yr

26,990

27,400

Percent
of Total

91.7%

1.3%

80 27,480 0.4%

190 27,670 0.6%

1,780 29,450 6.0%

2,050
7.0%

2,460
8.3%

29,450

•tar.f.raS a°dde-S\V?h^uphra\ePPhr0?imate the ™iousHit. cia«»» data were used f£ ?£ • bftween Birecik and
and seeming internal L^?f«.£ eir len9«i of coverage
«">««> olta werlused ror tributa^ie^H *°me "Cancel,only record available. trloutanes because they are the

water^ac^rearcontrLutes0 TdischV^"?6 V°lu-S °fMem at Hit may be low but ih. < tsohaf9e value of 29,450
proportions are^ore* ^porSnt^an^ne^ctuaT^fuI?^ ™

_ J
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Table S-2

THE SAJUR/SACIR RIVER
Yearly Average Flows

Length Flow in cu m/s Data
in km max min ave Flow in Mcm/yr Source

In Syria

25.0 0.5 3.0 94.510 FAO, p. 24

48 13.6

•

0.0 1.9 59.920 SAR, Stat.
Abstract

Table 4/1

"

2.8* 88.000 USAID

RPU 57,

Ave. of above

p. 1-184

2.56 80.800

In Turkey

60 4.4* 138.600 GAP 111-27

Sources: FAO(3065), SAR(3050> , USAID(3045>, GAP(3081) .

Computed from annual value.

'

_
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Location

Yagiz Kopru
(6 yrs.)

Syria-
unspecified

Kemlim Dam**
site

near Aleppo*

Table S-3

THE QWEIK/BALIK RIVER*
Yearly Average Flows

Flow in Mcm/mo
max min ave

5.05 0.30 1.84

Data

Flow in Mcm/yr Source

22.02

7.0 0.0 0.5 15.8

19.84

2.79 88.0

GAP, 111-27

SAR Stat.

Abstract

Table 4/1

GAP, V-24

USAID

RPU 20, 1-69

Sources: GAP(3081), SAR(305°> , USAID(3045) .

Notes:

The Turkish name for this stream is the Balik. This
should not be confused with the Syrian name for the Turkish
Culap, which is Balikh.

The Kemlim Dam is planned by the Turks for the Balik
River. Minimum reservoir capacity 2.78 Mem, effective
reservoir capacity 31.72 Mem. No irrigation hectarage
available.

11 — it appears that most of this water is used in
Irrigation Network 8 downstream in RPU 26." Network 8 at
Matkh has 14,860 ha. (USAID(3045) .)

-39-



Table S-4

THE BALIKH/CULAP RIVER
Yearly Average Flows

Location

In Turkey

Length of
Record

Incirli 14 yrs
Horozkoy .2 yrs
Kopruluk* 2 yrs

SUB-TOTAL

In Syria

Ain Arous ?

SUB-TOTAL

Cermelik
__ ***

Kopru

TOTAL

1 yr

Flow in Mcm/mo
max min ave

5.09 0.40 2.28

25.20 0.02 7.96

4.45 0.09 1.30

15.77

0.25 0.00 0.03

Flow in Data

Mcm/yr Source

27.39 GAP, 111-22
95.48 GAP, 111-22
15.59 GAP, 111-22

111.07

189.22 FAO &

USAID

300.29

0.38 GAP, 111-22

300.65

Sources: GAP(3081>, FAO(3065), USAID(3045"3049) .

Kopruluk is on the Cavsak tributary in Turkey.

Subtotal is sum of flow of Horozkoy and Kopruluk, two
tributaries measured individually. The Incirli measurement
is far upstream above Horozkoy.

Cermelik Kopru is on the Karacurum in Turkey, but enters
the mainstream in Syria.

_ . Despite this total, the more conservative value based on
the flow of Ain Arous (189.22 Mcm/yr) has been used in Table
S-l because that is the value reported downstream in Syria.
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Table S-5

YEARLY FLOWS AT BIRECIK AND HIT
—

In Chronological Order

At Birecik At Hit
Flow in Flow in 2-Yr Flow in Flow in Difference

Year

1937

cu m/s

894

Mem Ave. cu m/s

862

Mem in flows

40028,200 27,800
1938 997 31,400 29,800 1,076 33,900 + 2,500
1939 831 26,200 28,800 935 29,500 + 3,300

1940 1,165 36,700 31,500 1,182 37,300 + 600
1941 1,120 35,300 36,000 1,117 35,200 100
1942 1,032 32,500 33,900 1,078 34,000 + 1,500
1943 856 27,000 29,800 1,023 32,300 + 5,300
1944 1,056 33,300 30,200 1,069 33,700 + 400

1945 691 21,800 27,600 851 26,800 + 5,000
1946 920 29,000 25,400 1,047 33,000 + 4,000
1947 703 22,200 25,600 809 25,500 + 3,300
1948 1,007 31,800 27,000 1,119 35,300 + 3,500
1949 662 20,900 26,400 711 22,400 + 1,500

1950 753 23,700 22,300 799 25,200 + 1,500
1951 716 22,600 23,200 700 22,100 500
1952 932 29,400 27,000 963 30,400 + 1,000
1953 906 28,600 29,000 1,119 35,300 + 6,700
1954 1,012 31,900 30,300 1,254 39,500 + 7,600

1955 588 18,500 25,200 710 22,400 + 3,900
1956 827 26,100 22,300 876 27,600 + 1,500
1957 818 25,800 26,000 893 28,200 + 2,400
1958 655 20,600 23,200 744 23,500 + 2,900
1959 574 21,300 21,000 638 20,100 - 1,200

1960 826 26,000 23,700 973 30,700 + 4,700
1961 484 15,300 20,700 535 16,900 + 1,600
1962 692 21,800 18,600 749 23,600 + 1,800
1963 1,356 42,800 32,300 1,378

At Hit:

43,500 + 700

At Birecik:

N = 27 N = 2"/'

- *. = 856 CU m/s X = 934 cu m/s .

x = 27,000 Mcm/yr ( = 6070) X = 2S ,500 Mcm/yr"(" = 6380)

Source: CLA(3088); computations by author.
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Chapter 4

WATER USE PER HECTARE
AND ANTICIPATED RIVER DEPLETION

able exDec?a?f^artJCUla5 importance to establish a reasonable expectation of water use per hertaro «-f *.*JzX \»
(irrigated) in the GAP area. By extension Lit aIfarmland
can be applied to similar circLItan"s°iA ^ria^^
with its severe drainage problems leading to salinit?™requires separate consideration.) salmation

demands of irrigation varies from site to site Ss S»Ti
oa? me^urenainrathLaoail^le ^ PlMt ^ ^crit"
(PE)"ea?nLe rerershtoS SV^^R?^ HSS'crcfnfT

entire year although the growina season M^^d f°r an

variables. Xhornthwaite^"method does not°refernd?Pendent
type while Blaney-criddle-s doef by rererenof to °n °r°P
pineal crop factor »k» which v»w»= 2<*h » n em"

d<af=-i-,-+.ii /r,x Jj " wmhi tne fe. what remains is the -"wai-ovdeficit (D), which must be compensated for by irrigation!
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method, available moistSre -- ei?hl " Cr°P area* With thissoil moisture — is"SSaetJ I ?8 PreciPitation or as
transpiration need compufeft fr™.th* Potential evapo-
ticular soil type (sandiJ5L V ?1Ven area with a par-(deep root^ft^J^'^^fC^){,t«-^at^f and Lop

^^sou^^r^r^^r^•avaiiabie f-reasonable distribution of such da?J «}?catlons- Given a
between them for the entire ala eS' .extrapolations
source of water use data a™ ™f , Possible. Another
the methods described aSovf ?irki^^alculated using one of
putations based on the B^v-Sh^S S°UJCeS Prese^t com-
P- III-2(n ThQ rPK IC -Y Criddle method (GAP, 1980<3°81>
checksuch'values? Th°rnthwait- ^thod has been used'here to

"Irriga^ion^Watef^eeSs "^thl Sf"!4! Wh&t ±S meant ^yTurkish phrase quoteffn Table^-?lr^SJ.rS?Blatlon of the
Thornthwaite equate their formulas*wi£h th?^^"^fiddle and
transpiration needs of thecroo ™-1thVotentiaI evaP°~
the amount of water a%?f?^ P# hls refers directly to
into account precipitatfin °J°P ?eeds but does not take
available. tL iSrk SJ n.f ^f1 moisture which may bethings: Turkish usage might mean one of threJ

I 1. potential evapotranspiration only;

' which"^1^ incluLampo?entiafraWn ftron the reservoir -
losses resulting from systlm ineff?^P°tranSpiration' water
water which eventuall^fSdi i£ £r£y\a?d the amount of
farther downstream; lts Way back into the system

to sy^em P^^^en^^^^T^ ^e -nt lost
the system. * excluding the amount returned to

These three possibility^ =,>-« ^kf aiuiuties are shown in Table N-2.

As Dunne and Leopold (3059> r,o-,•«<- 4. ,
fleant additional water ?oss bevo^d 1°"VP* -162> si^i-
occurs during transfers f?om ?eservoI?P?oraHSPiration needs
the mam canal to i|»dividual fiJfSTLtZ h* farm and from
rule-of thumb evapotransn?™*?™ - y su39est that as a
account for such losses? ?Ms rZ«^S *•°Uld be doub^d to"
and Syria is discusIIS else^'r! In 5^ terms of Tu^y
this analysis is taken to be \ 5t«L?5?rt' but fo^

e 2*5 times the evapotrans-
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SiSS™™ / ?iS ^uncture' 35 percent of the total amount
withdrawn from the reservoir is assumed to be "return flow-
to the Euphrates at some point in the system. The com
ponents considered by Table N-2 are:

the <ZrVit*ated VaJlUe 77 a Va^Ue given without definition in*?* ?"^Sh examPle d-e., just what is meant by the term
m/wlpriJ-Octf^r "^ and ^ the figUrS ""8-71 CU

The Amount Withdrawn — the quantity of water that
would actually be withdrawn from the reservoir given apar
ticular definition of the first term, that is, 2?5 x deficit
Itfd2?Tn?tion°SeLw?fiCit ***—= bas ***» determined.
all JJ}e Anount ^turned — it is assumed that 35 percent of
all water drawn from the reservoir will eventually find its
asYre?Srn £?o£. ***** SYStem' Th±S ±S °ften re^rred to

Potential Evapotranspiration — the amount of water
required as defined in the preceding text during the growing
season April through October. a ng

Water Deficit or Deficit Replacement — that portion of
prLin^to1 evaP°transpiration which cannot be made up by
precipitation or soil moisture and must be met by added
irrigation water. (This term used in Table N-3 and N-4?)
i, Water .Loss — that portion of the water withdrawn from
the reservoir that neither returns to the river (return
flow) nor is used to satisfy deficit replacement This
disappears through seepage, evaporation froi? ca^surfaces"
evapotranspiration from wild vegetation, etc. surtaces,

™< fUJld DePletion — the amount withdrawn from the reser
voir less return flow, m other words, the absolute drtin
on the river system (measured per hectare of irrigated land?
"Sa?er 1^** dOWnstream fl°w. This would consist ofwater loss" as described above plus the "deficit
replacement" which is used to supply direct crop%lant needs
unmet by precipitation or groundwater. JV/piam: needs

^••-K, one of Table N-2 assumes that the figure quoted in
the-Turkish source (9998.71; here rounded off to 10 obo for
convenience) represents Potential Evapotranspiration (PE^
for^the period April through October. The total amount
withdrawn given the criteria described above would be4SS£
cu m/ha of which 16,250 cu m/ha would constitute an SbsoiStS
f,^ the svfe* (i.e., diminishing downstream fS

use in Syria and/or Iraq). Row 2 assumes that the 10 000 cu
m quoted refers to the total amount withdrawn tor all

-51-
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JSTfOO S^SXSS'W'SgS1 eVa?-«-P^ation of
amount lost absolutely +* J depletion (that is thl

shown in row 6, TableV? l?nCU ^ha for April/Sc?. as

aloZ / ffe referring tl lotentdi Ybe ass^^d that
possLlf"to*6 ^thS ^?ii 2^gHe?^eraP??"MSpiratiM
replacement in terms of Se Jft^V?ter deficit or de?ici?
Sro?eS °f the basic water needs ofatSCS' ? *0re ^alfs?icProjects planned for Turkey and Iy?L Vari°US irrigation

Table N-3 lietc «-v,~
available for varies looalions^n tl^^^tior, rates
tention should be given to ?hf I the two countries. Ill

3^?e^ o'ur ^4SSST' S< the "««« «gionwhf^h ^lgher than those derived lr™ I*. Pelman vaa<«s in row

precin??^ • Moreover' these valuta SK deJllne fr°* south
85ffi?SS. ?"r SSTM--=S "V---

(A soil moisture retention



of 200 mm was assumed for the Turkish calculations.) It
should be noted that the reversal of values for Nusaybin and
Ceylanpinar in these data is consistent with the greater
rainfall at the former location. (This may account for the
inconsistent reversal of the Turkish data mentioned above if
the "k" values used in the Blaney-Criddle method took this
into account through plant type or time within the season,
but since there is no explanation of the technique used the
GAP(308D data must still be treated with caution.) The impor
tant thing to note at this point is that values for the
Thornthwaite<3089> water balance are only 70 percent of the
values cited in GAP for the same stations. Despite the fact
that Thornthwaite underestimates PE compared to the
Blaney-Criddle method, the difference even if only partially
accepted still represents a significant saving in water if
the farm/irrigation managers carefully follow the water
balance method of applying water to their fields and do not
over irrigate, a common failing in such situations.

Given the amounts of water necessary to make up the
seasonal deficit, there remains the question of how much
water each hectare will require when deficit and water loss
are both considered. Also, the question of absolute hectar
age planned leads to estimations of total loss to the
system.

Table N-4 provides information regarding total water
demand from irrigation in Turkey and Syria. Beginning with
Siverek in the north five locations in Turkey and four loca
tions in Syria allow a transect of the major areas where
irrigation is planned. (Two locations in Syria and Turkey,
Nusaybin/Qamishli and Ceylanpinar/Ras Al-Ayn, share single
values.) Total water demand (i.e., fund depletion per ha x
total hectarage) is omitted from this table for Syria and
will be considered in the section that follows. Total water
demand for Turkey is given in an abbreviated form and is
discussed more completely in other sections of this study.
Computations of the water balance for four Turkish stations
are shown in Tables N-5/N-8.

Column 2 lists the water deficit per hectare for each
location. (Note that the value for Birecik is an extrapo
lated value.) As discussed elsewhere the amount withdrawn
from reservoirs will be 2.5 times the stated deficit per
hectare (col.3)4. The amount of the water which reenters
the river system is assumed to be 35 percent of that with
drawn (col.4). The water loss per hectare is the total
amount withdrawn less the amount returned and the deficit
replacement (col.5). The total amount of water per hectare
disappearing from the system not to be returned is the fund
depletion shown in col. 6. Each of these values can be
multiplied by the hectarage found near the station listed in
column 1. The results are given for the total fund deple-
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tion and for the total returned to the system. Because
these values are based on Thornthwaite's method which under
estimates PE compared with Penman's or Blaney-Criddle's
methods, these figures should be considered as minimal,
conservative estimates of fund depletion and return flow,
all else being equal. Sixty thousand hectares near
Ceylanpinar which will be irrigated by water pumped from the
aquifer supplying the Ras Al-Ayn (springs) is shown separ
ately in parentheses. However, this water, which con
tributes to the flow of the Khabur in Syria will still have
its impact downstream either through reduced flows (total
fund depletion) and/or water quality (return flow).

Even this partial listing of projects indicates that
the Turks will irrigate 792,700 (+ 60,000) hectares from the
Euphrates River, this would result in an absolute depletion
of 8,500 Mem (+ 700 Mem) and a return flow essentially down
the Balikh and Khabur systems of 5,200 Mem. This, in ad
dition to evaporation from reservoirs and additional water
use from smaller projects, would have a significant impact
upon the downstream river system. An accounting of water
uses based on the complete inventory of projects is found on
pages 107-08 and in Table V-4.
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Endnotes

k,Z tilcrJptl0n of Kese two methods and a comparison of,them with a
f5i ?;, ther Penman method' see: Dunne and Leopold (1978)($059) "136-141. Computations by the author of this text were based nn
Thornthwaite's Water Balance for two reasons. The data Mr teSerature
and precipitation) were available where other measures wnd velocity
etc.) were not, and the Water Balance takes precipitation and ground
water into account, thus presenting a more realistic view of the aqH
J RtUrSlthsrTS8H) Calculations ™™ based on: C.W. Tor thwlite'9and

li»A \-!10UH b^noted that Thornthwaite's method tends to underestimate
JhS^?llle Jhe Blaney-Criddle method is somewhat more exact

Wa I"e^d .wa* used herein out of necessity (see footnote aboSe).
*JuS. • • nd' SUch low estimates may be taken to represent the
iffE d^^Son^os^.^ neC6SSary' thUS eStablish?^ a ba-

Ik ^M!d?pe"deI* Check 0n these fi9ures is Provided by data relatingJ- J° feri9atlon Practiced in Uzbekistan, a temperate desert areaMicklin(3085) t th ^he Implied wlWaw^ rate In W78 las
15,436 cu mper hectare." Micklin refers to: (K.I. Lapk n Ye n
Rakhimov and A.V. Pugachev, "Improvement of water supply reli!bili?v
22r/Pr?j2,^f#ptrttS1 diversion of Siberian ri vers! "PP&c£estvenn ye
^ / SSrSSa. ^Stat!s^a"PPi979T6p; 9^J?Swithdrawals ranging from 13,625 at Sverek to 17 lil'ltrJT • /nWS

}L w!?d% ?nf Uzbekista? and ^s shorter summers, the value cited bvthe Soviets falls reasonably within this range. y
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Table N-i

mxauxw water keede: ..8DLMa SDy„ SEREKSIBIHI„

Mardin-Ceylanpinar

Apr

cu m/h3/™n

405.34
May

832.87
Jun

2090.56
Jul

2890.21
Aug

2438.08
Sep

1169.28
Oct

172.37

Total 9998.71

Source: GAP, 1980<308D, p. In.36
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Table N-2

INTERPRETATIONS OF "SULAMA SAYU GEREKSINIMI"
(Irrigation Water Needs) Presented in GAP 1980a

DStated Value
9998.71

Amount Amount

Withdrawn Returned

* _R

1.

(10,000)
(2.5PE) (as stated W-(PE+R) l+pe

or computed)

10,000

10,000

10,000

Interpretation/

Explanation 2.5 PE

Potential Evapo 25,000
transpiration

only pe

Total Amount 10,000
Initially (9998.71)
Withdrawn

PE+L+R=W

Potential Evapo 15,385

transpiration Plus

Amt Lost (Excludes

Amt Returned)

PE+L=FD

8,750

3,500

5,385

Potential

Evapotrans

piration

Apr-Oct

PE

Water

Loss

L

Fund

Depletion

FD

10,000c
(9998.71)

4,000

6,154

6,250 16,250

2,500 6,500

3,846 10,000

(9998.71)

Source: (irrigation water needs) Presented in GAP(3081>.

bITl^ZHf APrH thr°U9h °Ct0ber; AU Values '» «^a.

•
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Table N-3

POTENTIAL EVAPOTRANSPIRATION: TURKISH AND SYRIAN LOCATIONS

Locations:

Annual Precip.8
Annual Temp (C)

GAP

Annual Temp (C) 20.00*
Map #1(pocket),FAO

PEf April-Oct. 1,302
Penmann Method

FAO, p. 62

PEf April-Oct. 1,128
Thornthwaite Meth.

FAO p. 61

PE9 April-Oct.
"Sulama Suyu Ge

reksinimi" GAP

pp. II1-36

PE9 Using Thornth
waite Method and

GAP T&P data Apr-Oct

Water Balance9 10,360
Deficit Using

Thornthwaite

Method & FAO p. 62

Water Balance9

Deficit Using

Thornthwaite Meth.e

Deir ez-Zor Tel Tamir

(148 mm) (300 mm)

18.0

7720

Sources: FAO(3065>, GAP<3081).

Precipitation as per FAO Map I (pocket)

Qamishli/ Ras al-Ayn
Nusavbin Cevlanpinar Urfa Siverek

(452Q/463N win) (R-A 315 mm est.) (462mm)
18.9 18.2 18.0 16.2

19.3' »<18" 18.1

1.193

1,121

9,805' 9998.7b 8920.1 10461.3b

9,984 9730c 9649 8811

6910° 7070c 6618 5450

c*s stated, but questionable (i.e., out of sequence with N-S tenperature sequence)

^tSa^lSL"" "" 9'"Ven ^̂ hC°nSiStent "'* ^-—-between Pe^nn-s
dThe. reversal of the logical sequence (based on temperature alone results from greater annual
prestation at Oamishli-Nusaybin (485 ,*, than Ras al-Ayn-Ceylanoinar (328 «> V
Based on soil moisture retention of 200 mm.
Values in mm.

cu m/ha/growing season.

* 1950-1960 ** 1957-1960
g
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Table N-4

ANNUAL WATER FUND DEPLETION (cu m/ha/yr and total irrigated area per Mcm/yr)
Based on Deficit Computed According to Thornthwaite's Method (See Table N-2)

Deficit Water Fund Area To Total
Replacement Amount Amount Loss Dupletion Be Irri- Total Fund Returned
cu m/ha D=See Withdrawn Returned W-(D+R) cu m/ha gated Depletion To Sys.Sfl

Location Table N-3 2.5xD=W 0.35xW=R

4,769

=L

3,406

D+L=FD

8,856

ha

147,000

Mem

5,450 13,625

Mem

Siverek

GAP V-4
1,301.8 701.0

Urfa

GAP V-4

6,618 16,545 5,791 4,136 10,754 136,000 1,462.5 787.6

Birecik est. 6,500
??? 1984

Nusaybin

GAP V-4/

Qamishli

Ceylanpinar

GAP V-4/

Ras al-Ayn

6,910

7,070

SYRIAN VALUES

Tel Tamir 7,720

Deir ez-Zor 10,360

16,250 5,688 4,062 10.562 92,700 979.1 527.2

17,275 6,046 4,319 11,229 47,000 527.8 284.2

17,675 6,186 4,419 11,489 UPPER

206,000 2366.7 1404.1
LOWER

164,000 1884.3 1117.8
FROM AQUIFER

(60,000) (689.3) (371.2)

19,300

25,900

TOTAL FROM CANALS

TOTAL FROM AQUIFER

TOTAL

6,755 4,825 12.545

9,065 6,475 16,835

792,700

(60.000)

852,700

8522.1 4821.9

(689.3) (371.2)

9211.4 5193.1

(For Syrian totals

see next section)

Source: GAP(3081). ~" "*

M.B. The list of projects and locations given here is incomplete. For atotal accounting see Table V-4.
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Month

T°(C)

Unadj. PE

PE

P(mm)

P-PE

AP WL

ST

Z\ ST

AE

D

S

RO

Table N-5

WATER-BALANCE FOR SIVEREK (37° 50')
Per Thornthwaite Method

Jan Feb Ma£A^M^Jj£iJj^A^S^C^NovDec Yr

2.8 4.4 8.9 13.8 19.7 25.8 30.2 29.6 24.8 18.1 11.0 5.4 16.2

.42 .82 2.39 4.65 7.97 11.99 15.22 14.77 11.30 7.01 3.30 1.12 82.2

-1 -2 .7 1.4 2.7 4.2 5.4 5.3 4.0 2.3 1.0 .3

2.6 5.0 21.6 46.2 99.6 156.2 202.5 186.0 124.8 65.8 25.2 7.5 943.0

92.9 81.1 76.9 65.4 44.2 7.5 1.5 1.0 3.0 31.5 60.4 82.5 547.9

90.3 76.1 55.3 19.2 -55.4 -148.7 -201 -185 -121.8 -34.3 35.2 75.0 -395

0 -55.4 -204 -405 -590 -712 -746

200 200 151 71 26 10 5 5 40 115

0 0 -49 -80 -45 -16 -11 0 35 75

2.6 5.0 21.6 46.2 93.2 87.5 46.5 17 14 31.5 25.2 7.5

0 0 -6.4 68.7 156.0 169.0 110.8 34.3 0 0

77 65

58 61 31 15 8 4 2

200 200

85 0

0

76

38
1

398

545

218

218

Soil moisture = 200mm.
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Table N-6

WATER-BALANCE FOR URFA 37° 10' APPOX. N LAT. (46 YEAR PERIOD)

Per Thornthwaite Method

Month Jan Feb Mar Agr May Jun Jul Aua Seg Oct Nov Dec Yr

T° C 5.0 6.5 10.2 15.7 21.7 27.7 31.6 31.2 26.6 19.9 13.1 7.3 18.0

I 1.00 1.49 2.94 5.65 9.23 13.36 16.30 15.99 12.56 8.10 4.30 1.77 92.69

Unadj. PE .1 .3 .7 1.6 3.0 4.8 5.7 5.6 4.5 2.6 1.1 .3

PE 2.58 7.65 21.63 52.8 109.8 177.1 213.8 196.6 139.1 75.66 25.05 7.47 1032.2

P(imD 99.8 69.7 64.2 55.4 26.3 2.6 0.5 0.6 1.2 22.1 42.4 85.3 470.1

P-PE 97.2 62.0 42.6 2.6 -83.5 -174.5 -213.3 -196.0 -137.9 -53.6 14.3 77.8 -562.3

AP WL 0 -83.5 -258.0 -471.3 -667.3 -805.2 -858.8

ST 192.3 200.0 200 200 131 54 18 7 4 3 17.3 95.1

^ ST 111 8 0 0 -69 -77 -36 -11-3 1 14 81

AE 2.6 7.7 21.6 52.8 95.3 79.6 36.5 11.6 4.2 23.1 28.05 7.47 370.6

D 0 0 0 0 -14.5 97.5 177.3 185 134.9 52.6 0 0 661.8

S 54.3 42.6 2.6 99

RO 27 35 19 9 5 2 1 1 99

Soil moisture = 200mm.

PE of April-October = 964.86 = 9649 cu m/ha.
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Month

T°C

Unadj. PE

PE

P(mm)

P-PE

AP WL

ST

A ST

AE

D

S

RO

Table N-7

WATER-BALANCE FOR CEYLANPINAR 37°N
Per Thornthwaite Method

^febM^A^M^^juiAugseg^^^ y,

5-4 7.2 11.1 16.0 22.5 28.7 32.1 31.0 25.6 19.1 11.9 7.2 18.2

1.12 1.74 3.34 5.82 9.75 14.09 16.70 15.84 11.85 7.61 3.72 1.74

•2 -6 -8 1-7 3.2 5.1 5.8 5.6 4.2 2.3

56 117 188 218 197 130 67

23 1 trace 0 1

-94 -187 -218 -197 -129

(-32) -44 -138 -325 -543 -740 -869 -920

115 149 170 160 99 39 13 5 3 2 5

58 34 21 -10 -61 -60 -26 -21 -2 -1 3

5 " » W " 61 * 21 3 17 23 7 341
-2 -33 -127 -192 -176 -127 -50 .707

5 15 25

63 49 46 44

58 34 21 -12

.9

23

93.32

7 1,048

16 26 59 328

-51 3 52 -720

57

52

7

Soil Moisture = 200rmi.

Soil Moisture Cap =200 for Silt-Loam (Ave.) for Corn. Cotton. Tobacco, Cereals.
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Table N-8

WATER-BALANCE FOR NUSAYBIN 37°N
.

Per Thornthwaite Method
••

SSQth Jan Feb Mar hSL May jyn MjX Aug Sep Oct Nov Dec l£

T°C 5.8 7.6 11.6 16.4 22.9 28.8 32.5 31.5 27.3 20.9 13.6 7.8 18.9

1 1.25 1.89 3.58 6.04 10.01 14.17 17.01 16.23 13.07 8.72 4.55 1.96 98.48

Unadj. PE .2 .3 7
1-7 3.4 5.1 5.8 5.7 4.7 2.3 1.1 .3

PE 5.16 7.65 21.6 56.1 124.4 188.2 217.5 200.1 145.2 66.9 28.1 7.47 1,069
P(mm) 93.9 753 M 8

72-2 37.5 1.2 .7 0
.5 15.8 38.2 80.9 485

P-PE 88.7 67.6 47.2 16.1 -86.9 -187 -217 -200 -145 -51.1 10.1 73.4 -584

AP WL
(0) -87 -274 -491 -691 -836 -887

ST 174 200 200 200 128 50 17 6
3 2 12 85

A ST 89 26 0 0 -72 -78 -33 -9 -3 -1 10 73

AE 5.2 7.7 21.6 56.1 110 79.2 33.7 9.0 3.5 16.8 28.1 7.5 378

D 0 0 0 0 15 109 184 191 142 50 0 0 691

S 42 69 72

R0 21 45 59 29 15 7 4
2 1

183

183

Soil moisture = 200 mm.

PE April-October.

- "
•

._ J

— «»

1
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Chapter 5

IRRIGATED AGRICULTURE IN THE
SYRIAN EUPHRATES DRAINAGE BASIN

An examination of this topic presents serious
difficulties, not the least of which is the paucity of cur
rent information. There are four categories of
investigation: where and how much land was originally pro
posed for irrigation, where and how much land did subsequent
revisions deem irrigable, where and how much land has
actually been prepared for irrigation through state run
projects, and where and how much irrigated land have private
farmers and entrepreneurs brought under cultivation? The
first is a matter of record and can be spoken of with
confidence. The second presents a less clear picture
can be estimated with a certain amount of research,
third becomes much more a matter of hearsay dependent
poor sources of information. Moreover, the amounts are so
small that though apparently correct they are given with
some hesitation. Fourth, certain problems surround the data
available for examining private activities which make their
disaggregation difficult. In the last two instances the
data are from four to ten years old. Despite such caveats
the picture which emerges does allow projections of water
use to be made for the long term.

5.1. Background to the Problem

some

but

The

upon

Prior to 1950 the waters of the Euphrates were little
used. Traditional lifts, often camel powered, brought what
little water reached fields on the river's banks. Following
independence, however, speculation in cotton by Syrian mer
chants led to a rapid increase in the number of gasoline
pumps drawing water from the river. The amount of irrigated
land along the Orontes, the Euphrates and its tributary the
Khabur increased from 284,000 ha in 1956 to 583,000 ha in
1957 (Sanlaville<0064>, p. 231). Exploitation by settled
nomads and the peasantry, as well as serious problems of
salination and drainage, necessitated agrarian reform and
the organization of cooperatives and state farms. At the
same time the need to utilize the water resources of the
Euphrates received high priority.

A major dam on the Euphrates had been envisaged as
early as 1927 by the French, but not realized. Shortly
after independence in 1946, Sir Alexander Gibbs and Co.
conducted a preliminary study for a dam near Yusuf Pasha
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however^a^ **J Nothing came of it
study by the Soviets published ?n ?9«n *V, tWSlVe VOlume
made to estimates given in the 2ni??* *fference will be
contrasted with a Itudv bv tht t t&t Study which wil1
1961. The disruption of Le UaT ^T?* Gove™^t
relations with the Germans in ^65*i.??^6 breakdown
Soviet participation in the h,h?^ the Way °Pen
(Al-Thawra) Dam which wa offtn.n, ldlng of the Tal>qa1973. The use of ?he waterl ni 1? inaugurated in July of
has had amixed history S^tfb?SBSS.b*ln« the dam

5.2. Proposed Irrigation

be

in
of

for

irrigaSn p^ojeS'rel^ting I^IZT*'^1***' ™* actualproposal originallv Ittll «? the Tabc*a Dam- The Soviet
irrigated wi£ £e\at££ of LakJ 11°'T ha-that could *•
quickly down-graded by ?heGeSan^rd;.nThiS esti^te wasslightly revised by the Sv?ian^ ^S 650'°00 ha and then
consisted of the six SStelS^h 640'000 ha- This totalwell as in Table I-l dlStricts sh°wn on Map i-i and below as

185,000 ha
165,000 ha
75,000 ha
25,000 ha
40,000 ha

150.000 ha

Balikh (area #1)
Lower Euphrates Valley (area #2)
Lower Khabur Valley (area #3>
Rasafah (area #4) '
Mayadin Plain (area #5)
Maskanah-Aleppn faraa #6)
Total 3L_J

640,000 ha

May l^a^on^the L'ffban^f^ initi^ed (Table I-2) in
Tabqa Dam. ThI purpose o? t-h?" EuPhrates 18 km from the
nearly 60,000 villaae?! whfhhJsPro:>ect was to resettle
Assad. Fifteen vilJSel we?e SSi??^"00?^ °Ut by La^
were abandoned. The oricrTnff ? replace the 43 that
be irrigated, afigure whSh was^o^11^f°r 18'000 ha 538,700 ha by the enl 3 Sethlrl SJS&^J?0*!"*'" t0
to be grown were Drimariiu ™*-+ *-Ve *ear Plan. The crops
crops, sugar beets' corn Ian ^ ^ barley' fora^time> rice. ' ceans' fruit, and (for the first
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3. Revisions of Propossd Irrigation Goals

to *^.lor%!S,t^arttS Si* th^ Se?ioUS P«*l«" beganl«a AsPsu^iZel9?ndtne ^S^r^W^*° J>?

Euphrates River Basin sno?e of ?h» f?f util""ion of the
leading to the PioMer^lSL**! collaPse °* the canals
through them as well as o? «S i he" Tter Kas channeled
seconf into the^round (.aayyat^ncervjfwf«»>1C Jf" ?fras July 1984 Tishrin «wV> /i ^nterview) '. As recently
appeared in the BaSL canal.' ' rep°rted that "cracks" had

marginflIDr6bes?°foSr agricul^^ 'JSs/S?" IV land is
the land [in the Euphrates Project! is ?„ ^Y 64 PerCent of
IV, and 48 percent is cias«*of ? ZV \ n classes 1 through
that less than £alf\f ?he 64J SS^Jff-111' thiS suWsts
land for irrigatioa purposes?« f??-^™?. reas°?ably good
tions and suggests a aoal of ?4n nno i ? S reP°rt then men-
only 7,400 hi had beln prepared'2 IS* bY 198° "but by 1978
for 1980 of 43,200 ha ?n the ?;Land su9?fsts a Projection
Qasim speaks of the posSiSmSte^leVlted ab°ve<^2) Dr<
irrigated eventually? P°SSlblllty of "P to 345,000 ha being

Khabur° basfn 'fe wilTalso ^ecf^* ^*S °f the upper
These were originally estimated ?« * V?« lrri9ation water,
cent news release (Il-Jha^ n*° be 400'000 ha but a re-
gives a total of i37 900 hJ% aS°US' March 12' »83<«>l1-3). * 137,900 ha for three sub-projects (Table

ioi?ow.«- -- -- awsar^ 18
the Ser,nansSaproPoseda lo'ooS^f"h^3 su9geSted X50,000 ha;
soils; and the Ierians'aDnaran??;;aU?e °f„the WPsiferous

tracts or «,. o^i^fe!^ -2gu^.4s
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thern Ind ££?* pos?*ble irrigation, new lands in the nor-
2 added ^h™" £lGPP° regi°n totaling 180,000 ha are to?n ^f t\ ,(The?e changes are apparently taken into accountm the total quoted in the above paragraph).

5.4. Production Achieved by state Run Projects

actual^v^™*^113 ^ ^f^011 of Just how much land hasactually been prepared and how much is actually beina
availSle anf J™*10™* earli^, no current dataavailable and these comments may need umr^inn
Nevertheless, the actual amount of landsuc^ful^rouShi

pss- iServLw^- isissL sssS?^
Maskanah-Aleppo area seem to round out this accounting Th!
slow progress being made can be appreciated by contrasting
the status report on the Euphrates River Irrigation P?oiect
w°fh 111 (^A/Syrian Agreement ««•>, described^ ?abS 'J-4
with the amounts given above and in Table I-i. XdOJ-e ± «

Can such a shortfall be possible? When one read., -t-ho
KaraKftJ?ervieW!19°2) > *>" the Utan 6o?a re !di?ficultv of Jhf6; en5lnee^ing over-optimism and the t?ue
2?5,} Y region itself makes this track record seem
Sti™^
ME^

2fSSS-28 000 Saian±t? T P?°r draina*e- Add^o "tnis tnl
'pi?cher?o'7?9?° ba ^ wheno993)Lake Assad was formedinwner , p. 15; SammanC0993), p. 23) and the laoV ««>
results comes into focus. On the other hand? it should hi
kept in mind that large tracts of land are being irSaated
and cultivated by private farmers large and small. lrrigated

5.5. Privately Cultivated Land

p„ k Pfivately cultivated land is the major consumer" of
Euphrates water in Syria. As with other data, statistic!
relating to the exact amount are sparse, incomplete a3
seldom current. There are two main sources or ttese 'da?2
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The Syrian government releases figures from time to time
which have been available to this writer largely through
references in secondary sources. Another group of data
comes from LANDSAT imagery and an evaluation of "intensively
cultivated" and other categories of land included in the
USAID (1980) (3045*3049> report. By their definition, "inten
sively cultivated land" is considered to be irrigated.

The problem with the latter data, aside from technical
difficulties always associated with imagery interpretation,
is that that report uses a series of land classifications
which are discontinuous in space. That is, the areal units
used to define and aggregate information may occur in two or
more widely separated places with only cursory indications
of what is found within subunits. Syria has been divided
into 58 "Resource Planning Units" by the USAID
report<3045"3049); each RPU in turn consists of several Pro
duction Planning Areas (PPA). Discriminating among PPAs in
a given RPU can seldom be exact. Table 1-5 shows the amount
of irrigated land in selected regions of northern Syria as
reported from several sources. In this case, general geo
graphic and/or political subunits are the basis for
reporting. Table 1-6 relies upon LANDSAT data presented in
table form elsewhere in the USAID report. Map 1-2 shows the
RPUs for northern Syria. The discontinuous character of
units 31, 32, 40 and 57 should be noted.

Given the above caveats, the following may be stated.
Treakle (Foreign Agriculture<3062>) reported as of 1970 that
160,000 ha of irrigated land were found in the Euphrates
valley. This was clearly before Lake Assad was filled.
Samman(0993) and Pitcher(0749> both report about 25,000 ha of
land lost due to flooding. USAID(3045'3049> in 1976
observed/estimated 142,000 ha of land irrigated in the
"lower Euphrates." These latter LANDSAT data are consistent
with Treakle's figure given losses from flooding and perhaps
a slight increase in irrigation along the edges of the
reservoir.

A cross-check on these figures comes about when irri
gated land in Raqqa Mohafaza (60,773 ha) is combined with
that in Deir ez-Zor Mohafaza (85,676 ha) giving a total
irrigated land downstream from Tabqa of 146,449 ha—close to
the 142,000 ha cited above ( Table 1-5 ). While both of
these sources come from USAID<3045"3049), the slightly smaller
figure apparently is derived from Syrian sources while the
larger is the result of LANDSAT analysis.

- '• In the same way, two corroborating figures are given in
USAID(3045-3049) for tne Khabur tributary. Hasakah Mohafaza
is listed as having 80,909 ha of irrigated land while areas
"around Al-Hasakah and in the Upper Khabur" are listed as
having "approximately 25,000 ha" and 60,000 ha respectively.
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.Ho»taiST I-6 ?llows a slightly different view of the situ-
aianni„gUtUnTts 3aPPIoXi,nle^ *"* V reSUltS" lS*SS.

arefaf „auaisWoar? S°*„2 T"" S?"""* the Deir'ez-Zor
streanfro^thfTioga SLf* l0Wer KhabUr and an »«» °°™-

SST? aS'^ ^° '"^ Sownst°rea^lowP^heSabLr
RJs bJ'i.'Sit^rs.i! (whiCri„aaiicio^?ehd ?" the

special section of this repor/reiarLg^fIne^r" "*

is ment?onedeiforiV?„i "reasonf3"*^ &*"*1 dralna*a

diversions"ri„ha^5°a^ kifV"* *-£^3w*SE
Aleppo now depenas uoon Eunhi3; ? result< the city of
Assad. current use of so ^m^/" ™ters ?vmped fr°» L»*e
and this city"s o^endency^pon^heiupnrater^si^^T3^and grow. (See p. 32 of this report!) continue

The remaining RPUs — 33 «si rt k/i ^ •-.
the study area show no intensiveAgriculture" aSd in"^1?fall outside the drainage basin. a9riculture and in part

completely or in laroe oart° rl '£ ,5\ use groundwater
of the area now privatelv £™»rt •?? " 5* notea that ""<*
in^the Pr^^Pr31^o1?£rSLS1iLvrSUaS.^?ClSS

about' 19„,ooo hTadltrhough £ ErST^S^*-* *
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^ing *rrJ9ation water would remain the same. m any
cTo^Vn La+°™ °tal rePresents recent usage and should be
da?rto°c:nrirmSthfs?g ^^ in 1986 (despit« the lack °f

Balikh

Central Euph.
Project
Maskanah
Total

On-Line Government Project Lands
(See Table I-l)

21,200 ha
1600 ha

11,500 ha
13.282 ha

47,582 Ha

NB: The 20,240 ha cited by
Pitcher<0749> on Table I-i
are undoubtedly an early
reference to the Pioneer
Project and as such should
not be double counted.

5.6. Water Depletion from Syrian Irrigation
on the Euphrates

The method by which depletion of river water thrcm«h
evapotranspiration and system inefficiency is computed wis
g!vennindTab?e nT^a" 22,^ esti*ate* °" ^demands*given in Table N-4. A similar presentation for Syria is now
toSt^ * US1?g tbe.va*ues already derived and with referenceP f ?tS of irrigated land discussed above. Table ?-?
presents two sets of values. The first is based on tyZ
revised plans for irrigating Syrian lands wi?h Euphrates
waters. The second presents best estimates for the ac?ual
amount of water removed from the system on o about So*
As mentioned above, data are lacking for more recent period;
52/55 ?l0J addition of ne" irrigated lands, STprlolotaiSl*«5 Ijnd through salination and drainage problems and
the substitution of government sponsored irrigation project
m areas previously privately farmed mean that the amSun?
under actual production today is likely to annroyilff JJamounts shown in this table. ******* to approximate the

require aE^ 6on'S°° hJ of Private and government landsrequire apout 3,600 Mem of water per year. An <ac*--i™=>••-«/)
return flow of about 2,000 Mem (making a?o£al withdraw*? or
approximately 5,600 Mem) while augmenting stream flow cannot
help but increase downstream salinity. cannot

^ai"/fx, th? fUl^ 345'000 na planned for the Euphrates arerealized along with another 137,900 ha on the Khabur wate?
depleted from the system will double as will return' f?ow
£e°2£l ?upSaLralU?te *" impaCt °f these'volSes^nnS«-?2:!., EuPhrates system, upstream uses in Turkey must be
considered along with another major source of water loss'

-70-

I



evaporation from reservoirs and canals. The special case of
the Khabur with its source areas in Turkey also must be
considered before turning to a final accounting of Euphrates
waters in both countries.
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Endnotes

5. New data received at press time (see Tables 1-8 and 1-9) provide
information about irrigated areas in the mohafazats of Al-Hassakeh,
Al-Raqqa, and Deir ez-Zor. (Similar data for Aleppo, whlie available,
have not been used, for at the present time little or no water is ap
parently being taken from Lake Assad for the use of that unit's
agriculture.)

Both tables show some variation from year to year which falls
within a reasonable range. The greatest difference comes between yearly
totals for the two tables. No immediate explanation of such variation
is forthcoming, but may be explained if one set of data comes from canal
gauges and the other from aerial or other surveys.

In any event, the average of all five values given on these two
charts is 240,711 hectares. This is for all practical purposes exactly
the same as the value given on page 68 which was arrived at through
completely different data sources. Again, one may attribute such cor
respondence to coincidence or to the correctness of these estimates, but
the reader should be reassured that the earlier figure was not consulted
in order to compute the later one.

6. The impact of uncontrolled pumping on groundwater in Syria as well
as the use of groundwater drawn by the Turks from aquifier recharge
areas in Turkey will have a profound affect on this resource. This
topic is discussed in the section of this report dealing with the upper
Khabur and Ceylanpinar areas.

7. While the EP values given in Tables N-4 and 1-7 have been
calculated, the FAO report^3055) on the Khabur (pp. 79-80) gives two
similar empirical values. Cotton in the Khabur area requires 120 days
(15 May to 1 Oct) and 10,000 to 12,000 cu m water per ha. (This would
not include losses due to system inefficiency.) Another study showed
that 17,700 ha cotton 2,200 ha fruit and legumes, and 4,400 ha cereals
used 240 X 10b cu m water or approximately 1 cu m per m*. These
examples are in essential agreement with the values used for the com
putations described here.
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Table 1-1

PROPOSED, REVISED, AND ACTUAL IRRIGATED LAND PROJECTS
IN THE SYRIAN EUPHRATES DRAINAGE AREA

(all figures in ha)

Location Proposed Amt.

Tabqa/ 850,000

Ath-Thawra (Soviet

estimate)

Balikh

(area #1)

Euphrates

Valley

185,000

200,000

240,000

•Lower 165,000

Valley

•(area # 2) 160,000

-Lower Khabur 70,000

-<area #3) 75,000

ctual Amt. Comments

See also LANDSAT

Reference

650,000 (German Bourgey,

estimate) reference sheet

estimates for

p. 346

640,000 (Syrian private lands Khayyat

decision) Interview

345,000 (1983)

135,000 (Rev. for 1980) Deemed unrealistic World Bank, p.248

40-60,000 Deemed more

realistic

World Bank

240,000 by 1980

"but by 1978 only prepared" USAID 1980

had been prepared' V. I, pp. 1-31

"43,200 by 1980" Projection USAID,

V. I. pp. 1-31

185,000** .. Bourgey,p.346

Pitcher, p.14

Bourgey, p.346

1,600 "Central Euphrates Khayyat

11,500 Project" Interview

165,000** See Table 1-2 Sanlaville,

p.235

20,240

"left bank "Underway Pitcher, p.14

near Ar- 1974"

Raqqa" Pitcher, p.14

75,000** Sanla., p. 235
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Table 1-1 continued

IRRIGATED LAND PROJECTS ON THE SYRIAN EUPHRATES

Location Proposed Amt. Revised Amt. Actual Amt. Comments

Rasafah 150,000 20,000

(area #4) (Soviet (German

estimate) estimate)

Mayadin Plain 40,000

(area #5)

Maskanah-

Aleppo

(area #6)

150,000

(125,000)

-("near Aleppo")

-northern and

southern

Aleppo region

Khabur

(upper)

400,000

Total: areas 1-6

Areas 1-6

25,000

40,000

150,000

none abandoned

(1983) because of

gypsiferous soils

15,000/

13,282

(100,000)

180,000 Possibly recent

addition to

area #6 in place

of original lands

137,900

640,000

See references

this report

original

Total per Khayyat Interview 345,000

Khayyat Interview

Total including revised 482,900

Khabur estimate

revised

(See also: Table 1-4: U.S./S.A.R. "Status Report..."

Reference

Bourgey, p.346

Sanlaville,

p. 235

Khayyat Interview

Pitcher, p. 14

Bourgey, p. 346

Khayyat Interview

(Ivanov, p. 77)

Khayyat Interview

(Ivanov, p. 77)

Khayyat Interview

Bourgey, p. 346

Al-Thawra, pp.

pp. 41-42

Sources: Bourgey<004°>, Khayyat<1902>, World Bank<1262>, USAID(3tK5\ Pitcher<°749>
_, Sanlaville(0064>, Ivanov<2362\ Al-Thawra<1852>. .

Of the 640,000 ha originally planned, 110,000 ha were to be irrigated by gravity flow from Lake
Assad and 530,000 to be irrigated by water pumped from the reservoir. Pitcher, p. 14.
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Table 1-2

THE EUPHRATES VALLEY PILOT/PIONEER
PROJECT

Begun: May 1973

I"Cati°n: i^UT Tab9a °" the «* *»* «* the

Area i Original
18,000
(1973)*

Third S vr. Plan
38,700*

*Proposed but not attained

Revised

32-19,000'
Actual

11,500
(1983)

villag^ SKd Tee^fotLT "T? nea^ •O.OOO
Reservoir. Fifteen villaqes httt h U\ *Y the Al-Assad
original 43 that were abandoned? ^ bUllt "Pacing the

The downward revision of +-h~
apparently the result of the larS *?** cultivated was
original canals and the lo2 «Jarg\scale collapse of the
of water into the gyps?fe?ous°LS. w^?°0 °U mper h°^
SBSsad bePen r^n as -centS1; ^ caunr scthe Balikh Can^i. *' rePOrted that "<"*%** had'appeaLd^fn

Primary ^Ln^Zt ™so^barle^ *™^ ^ were
^ ^^ b6anS' frUit' aSdba?o?Ythef?Ste t^rrice3^^

Sources: Bourgey<0040)/ Khayyat Interview""*)
Tishrin (3097>
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Table 1-3

DAMS IN THE EUPHRATES RIVER BASIN, SYRIA

Name Storage Cap.

1.3 Mem

(planned)

11,600 Mem

Reservoir Area Area to be Irrigated

Tishreen (1.6 MW)

Tabqa/Al-Thawra

(800 MW HEPP)

625 km2

planned

MEED, 1986

see text and tables

Baath (64 MW)
--

-- completed 1986

Western Al-Hasakah 91 Mem 1.020 ha

MEED, 1986

Eastern Al-Hasakah

Al-Khabur*
232 Mem

665 Mem

3,100 ha

9,580 ha

49,450 ha combined

46,450 ha

Note: Diversions from the springs at Ras al-

Ayn will irrigate an additional 42,000
ha along this portion of the Khabur.

TOTAL: 137,900 ha^

Source: Al-Thawra, 12 Mar 1983(1852), p. 5

Under construction March 1983.

Bab el Hadeed

Al-Jawayda

Al-Jarah 23 Mem

Mashouq 2.5 Mem

Jagh Jagh --

Malkeva 61 Mem

Al-Hakima 1 Mem

Al-Mansouria

Source: Syria Times, 16 Aug 1982(1956), p. 3

Al-Wa'ar

(Deir ez-Zor)

Karima

(Al-Hasakah)

Abou Al-Kahef

(Al-Raqqa)

3.345 Mem

1.9 Mem

.62 Mem

805,000 mz

800,000 m2

390,000 m2

Source: SAR (1980)(3050), Table 8/1, p. 68.
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300 ha

1,200 ha

600 ha

400 ha combined

TOTAL: 5,300 ha
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Table 1-4

STATUS REPORT ON EUPHRATES RIVER IRRIGATION PROJECT

Date: July 22, 1976:

Pilot Project

Balikh (sect 1)

Balikh remaining

Balikh (sect 2)

Mid-Euphrates Valley

Main and branch canals

Secondary canals and flumes

Main drains (surface)

Area ha

developed 20,000

construction contracts 10,000

signed

bids invited 12,000

designs completed 26,000

construction contracts 27,000

signed

Total ha: 95,000

800 km

lmes 900 km

500 km

Source: U.S. Dept. of State<1860), "Syria: Euphrates Basin
Maintenance Project Agreement," signed at Damascus
July 22, 1976.
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Location

Euphrates Valley

Lower Euphrates

Table 1-5

USAID/SAR ESTIMATES OF "INTENSIVELY CULTIVATED LAND"*
IN SELECTED REGIONS OF NORTHERN SYRIA

(includes LANDSAT imagery)

Amount in ha

160,000

(-28,000)

(-25,000)

142,000

Comments

as of 1970

flooded by

Lake Assad

flooded by

Lake Assad

Source

Treakle, Foreign

Agriculture, p. 9

Samman, p. 23

Pitcher, p. 15

USAID (1980) RPU - 32

While private V. 2, p. i-111

these wil be inte

grated into the completed project.

Raqqa Mohafaza 60,773 USAID (1980)

LANDSAT

V. 3, pp. 1-85

Dier ez-Zor Mohafaza 85,676 LANDSAT V. 3, pp. 1-87

N.B. This figure

Total 146,449 approximates both

USAID and Treakle

above.

Hasakah Mohafaza 80,909 USAID LANDSAT V. 3, pp. 1-82

"around Al-Hasakah" 25,000 "approxi location unclear USAID (1980)

mately" RPU 50

("irrigation V. 2, pp. 1-163

network #2" 4,542)

"Upper Khabur"

Total

60,000

85,000

"irrigation net- RPU 40

work #3" V. 2, pp. 1-137

N.B. This total approximates

LANDSAT data although

drawn apparently from

Syrian sources.

Sources: Treakle<3062>, Sarnnan*0993', Pitcher<°™>, USAID<30*6-3M7>, SAR<3050>.

"Intensively cultivated land" by USAID definition is considered to be irrigated and in the

cases cited here such water would come from the surface sources.
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Table 1-6

INTENSIVE AGRICULTURE: NORTHEAST SYRIA* AS DETERMINED FROM LANDSAT (28 JULY 1976)

groundwater) from river)

RPU

32

40

42

ha

145,000

50,000

9,200

TOTAL 201,700

RPU ha

50 24,500

38 3,400

41 2,500

30,400

RPU

19

31

ha

1,700

7,240

8,940

Source: USAID (1980)<3M5>, Table 3, p. 1-210.
*

Tigris Drainage excluded

*Partially within basin but all irrigation included.
N.B. See Map 1-2 for location of RPUs.
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usage)

RPU

39

45

46

48

49

50

57

ha

7,100

200

27,300

4,600

12,000

200

19,800

71,200

RPU ha

20 31,200

31,200

intensive

agriculture)

RPU ha

33

51

53

54

J



mm

Table 1-7

WATER FUND DEPLETION RESULTING FROM EVAPOTRANSPIRATION AND RELATED DEFICITS

(See Table N-4 for supporting materials and discussion)

Location

Area Irrigated

1000 ha

Lower Euph. 345

(Deir ez-Zor)

Ras al-Ayn 42

(Upper Khabur)

Tel Tamer

(Hasakah) 95.9

Totals 482.9

Total

Deficit Fund System Amt Returned

Replacement Depletion Depletion to System

cu m/ha cu m/ha Mem cu m/ha

Planned Program (See Table 1-1)

10,360 16,835 5808 9,065

7,070 11,489

7,720 12,545

483

1203

7486

6,186

6,755

Private Lands (As of aprox. 1980) Per LANDSAT Imagery
(May include government sponsored irrigation—see below)

Total

Returned

to System

Mem

3127

260

648

4035

RPUs

Euphrates

32,42 151.7 10.360 16,835 2554 9,065 1375

40 50.0 7,070 11,489 574 6,186 309

Khabur

50 24.5 7,070 11,489 281 6,186 152

38, 41 5.9 7,720 12,545 74 6,755 40

19, 31 8.94 10,360 16,835 151 9,065 81

Totals 241.040

47,582

3634

Government Sponsored Irrigation

7,720 12,545 597

Probably included in LANDSAT totals given below.

-80-

1957

6,755 321

J



Table 1-8

IRRIGATED LAND IN THE EUPHRATES DRAINAGE BASIN, NORTHERN SYRIA

(Values in Hectares)

1979/80/81

Year Mohafazat Winter Crops Summer Crops Fruit Trees Total Year Total

1979 Al-Hassakeh 49,126 42,412 1893 93,431

Al-Raqqa 27,823 26,341 136 54,300

Deir ez-Zor 45,892 59,455 3406 108,753 256,484

1980 Al-Hassakeh 45,820 44,217 2218 92,255

Al-Raqqa 20,981 22,883 43 44,001

Deir ez-Zor 47,455 72,584 3710 123,749 260,005

1981 Al-Hassakeh 41,762 42,829 2325 86,916

Al-Raqqa 20,829 18,853 186 39,868

Deir ez-Zor 48,454 70,134 4022 122,610 249,394

Source: Syrian Arab Republic, The Annual

Table 9<3213-3215>.

Agricultural Statistical Abstract, 1979/1980/1981,

.

Table 1-9

SOURCES OF IRRIGATION WATER IN THE EUPHRATES DRAINAGE BASIN, NORTHERN SYRIA -- 1980/81

(Values in Hectares)

Pumped or Free Flow

Year

1980

Mohafazat Pumped from

Al-Hassakeh 33,479

Wells from Rivers Total

82,643

Year Total

49,164

Al-Raqqa 16,098 34,067 50,165

Deir ez-Zor 1170 79,548 80,718 213,526

T98f Al-Hassakeh 34,828 52,413 87,241

Al-Raqqa 17,698 41,779 59,477

—. * _

Deir ez-Zor 1170 76,260 77,430 224,148

Source: Syrian Arab Republic, The Annual

Table 6<3214><3215>.

Agricultural Statistical Abstract, 1980/1981,
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MAP 1-1

IRRIGATION REGIONS WITHIN
THE EUPHRATES RIVER BASIN, SYRIA

(Turkish Border Not Shown)

J LOCATION APPROXIMATE

Source: Bourgey, p. 347, 1979. (Upper Khabur: Syria Times, 1985)
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RESOURCE PLANNING UNITS OF NE SYRIA
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Source: USAID, Vol. I, 1980.



Chapter 6

THE KHABUR RIVER AND ITS TRIBUTARIES

Syria north and east of the Euphrates River is drained
by the Balikh and Khabur River systems. These streams enter
the Euphrates from the left bank below the Tabqa dam and
provide on the average 0.6% and 6.0% of the total flow of
the river (Table S-l). While this amount is relatively
small, the significance of these tributaries is dispropor
tionately great, particularly in the case of the Khabur.
The reasons for this are threefold. Syrian efforts at agri
cultural development have met with numerous frustrations
along the mainstream of the Euphrates, while the lands of
the upper Khabur offer promise of success. The Khabur is
cited as Syria's significant contribution to the discharge
of the Euphrates and offers a quid pro quo basis for Syrian
claims to use of the river. Discharge from these tribu
taries significantly affects the amount and quality of water
passing into Iraq.

Evidence will be presented that more than 80% of the
waters of the Khabur and its tributaries originate in Turkey
and can and will be affected by that country's development
plans. This, in turn, will affect Syria's plans for the
area as well as affecting the third riparian user, Iraq.

This region is known in Syria as the Jezirah and is
further divided into the Lower Jezirah which stretches north

from Deir ez-Zor on the Euphrates to the Jebel Abd El-Aziz
on the west and the Jebel Sinjar (mountains) on the east of
the Khabur River. North of this barrier is found the High
Jezirah which extends from Hasakah in Syria at the con
fluence of the Khabur and Jagh Jagh Rivers to the
anti-Taurus Mountains in Turkey. This gently rolling plain
is the catchment area for the waters of the Khabur system
which lies 45 per cent within Turkey (10,722 km2) and 55 per
cent within Syria (23,575 km2). Another approximately 1600
km2 falls within the borders of Iraq to the southeast.
However, this area as open desert contributes nothing to
stream flow. Rainfall in the Lower Jezirah is less than 300
mm per year and near Deir ez-Zor evapotranspiration (1504 mm
per year) is more than ten times annual precipitation (148
mm)". Elevations as well as rainfall increase steadily to
the north:
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Location Elevation m

300

350

850

1150

Ava. Annual Preripitation

Hasakah

Ras al-Ayn
Siverek
Mardin

267

292

548

714

(See Table K-3, Map K-l)

are lilt "m^fLtl?.P^ i" the "?Pper basin °f the Khabur

stress ^'^saa^-g.TSIS'S*slope varying between 5.2V00 and 31V00 t£ ?i *

S34TS? ?r^ <*» •"vsu"?o1^vdo0?entNLsr •ss
vhilf south VofleLwar S'rSS" *" tWO 5° fOUP *» wl<*<

si-a. trSSS« 2^*8
disposition or^nese^L^s^oTaepI M^-,™"
|OTu ^ ^"Sitxt^-sr^"1!^.1; *g «; «*?
Quaternary. This block inn r^ *v,!l ^-,ar ln the !ate

6.1 Hydro-geology of the High Jezirah

aa,ara:'SSiSSfi3.~ =-"=«=
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Four distinct assemblages of strata have been identi
fied which constitute the major aquifers of the Jezirah (Map
K-4 and Table K-4). _

1. Eocene/01igocene limestones and dolomites: these
strata where they are exposed to the north in Turkey serve
as the principal recharge area and subsequently form the
major aquifer providing water for the Ras al-Ayn and other
Syrian springs. They have numerous open passageways for
direct flow as well as being fissured and possessing great
storage capacity. It is estimated that of the two billion
cubic meters of water supplied to the catchment area in
Turkey by precipitation each year, perhaps 400 Mem consist
of runoff while the remaining 1,600 Mem recharges this
aquifer. The major exfluents of all this are the Ras al-Ayn
and the Ayn Aarus near Tel Abiad on the Balikh. Even more
impressive are the subterranean reserves which account for
the steady and nearly unvarying flow of these springs. A
minimum of at least eight times the annual volume of flow
would account for such regularity. The quality of the water
thus delivered is good, with some exceptions where sulphur
content makes them less acceptable for agriculture. Of the
more than ten springs making up the Ras al-Ayn, two are
named Ayn Kibrit (the Spring of the match) indicating the
presence of sulphur.

2. Gyspiferous and calcareous rock of the Middle and
Upper Miocene: less porous and permeable than the strata
described above, these beds have varying capacities as aqui
fers with the best occurring where fissuring due to tec-
tonism has taken place. The exposure of these beds largely
near the Jebel Abd el-Aziz in an area of greatly reduced
precipitation also limits both their recharge capacity and
the total amount of water which they provide. A total flow
0fa24-J° 3 CU m/s of which 1 to 2 cu m/s surfaces as springs
and the remainder as evaporation limits the effectiveness of
this source. Furthermore, karst solution in the gypsum
makes the quality of the water highly variable.

3. Argellites of the Pontico-Pliocene: while these
rocks are not entirely impermeable, they provide little
opportunity for storing large amounts of water. An esti
mated total flow of 0.5 cu m/s and poor quality character
izes these waters.

- 4. Pliocene-Quaternary unconsolidated materials:
these sands, sandstones, gravels, conglomerates and basalts
have excellent porosity and permeability and, where either
precipitation or infiltration from streams is available
provide good stores of immediately available groundwater for
the upper saturated zone. These formations are of parti-
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cular importance to the east and southeast of Qamishli where
they acquire waters of the Jagh Jagh, the Brebich-Jarrah,
^^^ Roumelie, and in turn release large amounts into the
Radd for subsequent evaporation.

6.2 Turkish-Syrian Shares of Khabur Waters

The above description of the Khabur basin provides the
basis for an analysis of both how water is utilized within
the basin, where it comes from and where it goes8
Obviously, the Khabur is an independent system receiving no
water from the Euphrates but contributing to the larger
stream. Therefore, precipitation is considered to be the
sole source of water passing through the system. The geo
logic structures mentioned previously preclude the addition
of underground waters from outside the topographic basin.
On the other hand, the sub-systems of the Khabur, each with
in its own smaller drainage area, exchange water both above
and below the ground with adjoining sub-basins.

The basic problem facing this analysis was two-fold-
to assign amounts of precipitation to the Turkish and Syrian
segments of the system, and to assign final values regarding
runoff in the same way but also to take into account differ
ences in evapotranspiration and use from one place to
another.

Table K-l presents the first half of this task. Sec
tions of each sub-basin were carefully measured and assigned
falltn«ernn rk^Y 0r Syria; Jn turn' the Precipitationfalling on each area was calculated and weighted accordincr
to north-south variations in annual amounts. The last two
columns on the right of this table present the calculated
amounts of precipitation in each subsystem for each country
such percentages can then serve as a means of weighting the
amount of runoff from each subsystem. (It should be noted
that this table has an internal means of balancing its
values which may be summed from top to bottom.) What becomes
apparent may at first seem somewhat anomalous. That is
only 34 per cent of the basin and 47 per cent of the pre
cipitation are found within Turkey. Yet all the discussion
to this point implies that Turkey is the predominant sup-
P •*. 2f .^ter to the system. This can be explained and
verified with reference to two facts. Average precipitation
in -the pertinent portions of Turkey is 506 mm per year while
that in the Syrian portion is only 294 mm. Second, -evapo
transpiration is significantly greater in Syria, m large
tracts of the latter country included in this analysis,, even
in the rainiest month of the year, evapotranspiration ex-
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ceeds precipitation with no resulting surplus to runoff. In
those cases, where average precipitation figures were
lacking, proportional estimates based on spatial distri
butions were used (Map I, Endpapers, FAO) (3065).

Table K-2 provides a detailed analysis of water use in
each sub-basin. (It should be noted that sections of the
tributaries analyzed separately in Table K-l have been ag
gregated in Table K-2. Capital letters identify such
groupings.) Because of the complexity of the data,
sub-basins shown on Map K-5 have been stylized for clarity
on Map K-6 and laid out schematically on Diagram K-2.

In order to explain the analysis the following descrip
tion traces Row "a" from left to right. (The following
explanation may also be followed on Diagram K-2.)

F This provides the descriptive location of the
river segment referred to in Table K-l.

P FAO data indicated that this area provided 7.0 cu
m/s per year to the system.

G-W1 Of these 7 cu m/s 2.5 infiltrated into groundwater
and/or aquifers.

G-W2 At the same time, 2.0 cu m/s entered the sub-basin
from the Jagh Jagh between Qamishli and Sfaya.
N.B. that this latter exchange is between
sub-systems and must be accounted for separately.

R Surface flow removed another 2.0 cu m/s down
stream.

S Another 1 cu m/s of spring flow also moved down
stream.

UF A similar sub-system exchange of underflow in the
river alluvia removes 1.5 cu m/s into the Jagh
Jagh between Qamishli and Sfaya. There is an
apparent two-way exchange of underflow and ground
water in this area. The end result is a net loss
of 0.5 cu m/s from the Jagh Jagh at this point.
(See G-W above.)

Em'.Em-s Ir? this case no water is lost by evapotrans
piration from marshes or semi-marshes although in

-'- other sub-systems, such is the case.

E,- Irrigation removes 2.0 cu m/s per year from the
system through evapotranspiration losses.
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Total

In/Out

R+E.+S

% from

Turkey
Est. nat.

flow

Summing
row.

the plusses and minusses balances this

The natural flow of this sub-system is equal to
that from the rivers and springs plus what is lost
through human activity. (Sub-system exchanges are
accounted for in other subsections.) The amount of
water entering the Khabur from this sub-basin is
equal to 5 cu m/s/year.

Since 100 per cent of the precipitation—i.e., the
source of the above flow—has been shown in Table
K-l to have come from Turkey, 5 cu m/s have been
assigned to Turkey.

The conclusions reached by this accounting show that
47.7 cu m/s of the natural flow of the Khabur and its tribu
taries should be assigned to Turkey as surface runoff or
from aquifers whose catchments in Turkey. Another 9.8 cu
m/s originate in Turkey, making a total of 57.5 cu m/s
natural flow. In other words, 83 per cent of the total flow
of the Khabur originates in Turkey; that is 1.5 x 109 cu m.
Irrigation in Syria removes at least 4.5 cu m/s and probably
much more of the total 9.0 cu m/s lost. Evapotranspiration
from marshes and semi-marshes represents another significant
loss which will be considered again in the summary section
of the study. (Diagram K-3 further summarizes these
remarks.)

If we return to the considerations posed at the begin
ning of this section, we find a new perspective on the use
of water for irrigation in this section of the Euphrates
basin. While a detailed analysis of the Balikh sub-system
has not been possible because of lack of data, it may be
assumed with considerable certainty that similar amounts of
water can be assigned to that portion of Euphrates supply.
Indications are that a similar conclusion may be reached
regarding the waters of the Sajur to the west. This means
that if roughly 80 per cent of the waters named above come
in actuality from Turkey, that country's contribution to the
total Euphrates system—as demonstrated in Table S-l—is
29.04 krn^/yr out of an average of 29.45 km2/yr or 98.6%!
This conclusion might be of little importance if it were not
for Turkey's plans to establish large-scale pumping of the
aquifers to the north of the Syrian border. This may be
off-set by the return flow from Turkish fields which pro
mises to be great. However, such a return flow, as has been
mentioned previously, might well bring new problems-of pol
lution to downstream areas. This will also be considered in
the final section of this report.
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Endnotes

8. While many sources have been consulted during the analysis andwriting of the materials presented here, one above all has provided the
necessary background information. This is the Etudes des ressources en
eaux souterraines de la Jezirah Syrienne prepared by the Food and
Agriculture Organization of the United Nations in cooperation wi?h the
Government of Syrians). This undertaking covered the full spectrum
of .subject matter from basic climatology and geology to land 1st Ind
necess tvraof KftS Whil+ekman* ?f the data used lithl It re ?!Hcessi.ty °f short time span, the workers exercised the utmost caution
and modesty in making their analyses. Much of the material hnZtll
was presented solely in terms of Syrian use of the area! Whie this was
entirely natural and proper, the fact that Turkey may have rval claims
to some of the water resources involved was noted but scarce"! taken
l« °« "ni!lder^10n b* the FA0 tearn' !t has been necessary! therefore
ptsSLkeSteoCtJh0rqSefstt?oenr?n0vrotl^d0rder t0 "W '™^^Z\
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I

Description

of sub-basin

(Table III-c,

p. 67. FAO^

A: Khabur to

Ras al-Ayn

Total Avg Precip.
Area per year

km2

Table K-1

COEFFICIENTS OF PRECIPITATION IN THE BASIN AND SUB-BASINS OF THE KHABUR RIVER

Ave Precip. Total Precip. Ave Precf_
Total Precip. Area in per year in per year in %water- Area in per year in
per year Turkey Turkey Turkey shed in Syria Syria

-1000SCU,n -** OH! 1000s cum. Turkey km* 1
3,175

B: Djirdjib to 2,775
confluence with

the Khabur

rrm

466

495

C: Khabur Basin 1,
between R. a-A.

and Tel Tamer

500 263

D: Zergane

to Tel Tamer

SUBTOTAL:

Khabur to T. T.

2,575

10,025

E: Khabur Basin 1,000
between T.T.

and Hasakah

SUBTOTAL: 11,025
Kh. to Hasakah

F: Jagh Jagh, 1,025
to Qamishli '

470

455

282

430

596

1,479,550 3,175 466 1,479,550 100

1.371,775 2,540 510* 1,295,400 91.5
235 325*

394,500

1,208,052 1,822

4,453,877 7,537

282,000

525*

xx

1,500 263

956,550 70.8 753 334*

3,731,500 75.2 2,488 xx

1,000 282

4,735,877 7.537 xx 3,731,500 69.4 3,488

610,900 1,025 596 610,900 100

Total Precip.

per year in

Syria

1000s cu m

% Precip. X Precip.

from from

Turkey Syria

100

76,375 94.4 5.6

394,500

251,502

722,377

282,000

79.2

83.8

100

20.8

16.2

100

1,004,377 78.8 21.2

100>
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Table K-1 continued

PRECIPITATION IN THE KHABUR BASIN

Description

of sub-basin

(Table III-c,

p. 67. FAO)

Ave Precip. Total Precip. Ave Precip. Total Precip.
Total Avg Precip. Total Precip. Area in per year in per year in XWater- Area in per year in per year in XPrecip. XPrecip.
Area per year

km2
per year

1000s cu m

4,190,400

Turkey Turkey

km2 mm

2,160 500*G: J.J. between 10,800

Qamishli and

Sfaya

H: J. J. between 675

Sfaya and Hasakah

SUBTOTAL: J. J. 12,500

Basin to Hasakah

I: Khabur Basin 7,675

between Hasakah

and Suwar

384

311

222

209,925

5,011,225

1,703,850

3,185

TOTAL: The

Khabur to Suwar

31,200 366 11,450,952 10,722

100X 100X 34.4X

xx

506

Based on FAO<3065>, Tables III-5 and III-6, pp. 66-67, and on Map #1,

* Estimate mad* from FAO materials

Turkey shed in Syria

1000s cu m Turkey km2

1,080,000 20.0 8,640

675

1,690,900 25.5 9,315

7,675

5,422,400

47.4X

34.4 20,478

65.6%

Syria

360*

311

222

294

Syria

1000s cu m

from

Turkey

from

Syria

3,110,400 25.8 74.2

209,925

3,320,325

1,703,850

6,028,552

52.6%

33.7

47.4

100

66.3

100

52.6
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TURKISH-SYRIAN SHARES OF AVAILABLE WATER

area

Ground-

Hydro- Basin Area Equivalent Precipitation water
See: Table K-1

SUBTOTAL

The Jagh Jagh

to Qamishli

J. J. between

Oam. and Sfaya

H

J. J. between

Sfaya and Hasakah

7.0

15.5

4.5

Jagh Jagh System 27.0

A

Rabur to 33.0

Ras al-Ayn "Geol" 13.5
B

Djirdjib to the Khabur

C

(. Ras al-Ayn to Tel Tamer
(•- D

The Zergane to Tel Tamer

- G-W

-2.5

-2.0

subsystem

-2.0

-4.5

+2.5

+2.0

Table K-2

-ALLOCATION OF PRECIPITATION IN THE KHABUR BASIN, SUB-BASINS, AND CATCHMENT AREA *

Evapor- Evap. Evap.

ation from from Nat- X from
Surface Surface from Semi- irri- Ural Turkey
Flow Flow Under- Marshes Marshes gation flow (See

(Rivers) (Springs) flow E E (1961) Total Total R+E +S Table
R S UF __m s'm e in

-2.0 -1.0

-2.5

-1.0

-5.5 -1.0

-5.0 -42.0

1.5

subsystem

+1.5 -2.0

-3.0

-5.0

-1.0

-3.0

-4.0

-1.5

-8.5

1

-2.0 +9.0

out '_ K-1)

-9.0 5.0 100

-0.5 +17.0 -17.0 3.0 25.8

+4.5 -4.5 1.0

Est.

nat.

flow

orig.

in

Turkey

5.0

-2.5 +27.0 -27.0 9.0 xx 5.8

(+30.5) (-30.5) (includes subsystem
exchange)

-3.0 +51.0 -51.0 50.0 83.8 41.9

Flow originating in turkey = {,7.7 = 1.5 x 10^ cu m/yr
Natural fo|||^

Tot3t fl°" =57.5 = 1.8 K 109 cu m/yr

*7.7/57.5 = 63% of total flow originate-j in Turkey.

• •1
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Table K-2 continued

TURKISH-SYRIAN SHARES OF KHABUR WATER

Evapor- Evap. Evap.
ation from from

Surface Surface frcfll Seffli.
Ground- Flow FloH Under- Marshes Marshes gationHydro- Basin Area Equivalent Pr~l •• n Fl°W Fl°Warea see: Tabled Prec'P't«">" water (Rivers) (Springs)

E -G-W_ R S
flow

UF

-0.5

Es-m (1%1) T°tal Total R+E.+S 'Table .7n

Est.

Nflt- X from nat.
ural Turkey flow
flow (See orig.

SUBTOTAL

BASIN TOTAL

BELOW SUWAR

E 0.5
Khabur between Tel Tamer and Hasakah

Hasakah to Suwar
2.0

49.0 +4.5

76.0

+3.5

from upstream

flaw

+1.5

-42.0

-5.5 -43.0

Source: Based on information in FAO<3065), chaptep ^ ^ ^ ^
* Figures in a'u m/s.

-0.5

-0.5

-3.5

includes E

-1.0 -3.5

-6.0 -12.0

i

l

-3.5

in

+4.0

SMS -K-1) Turkey

-4.0 0.0

+3-5 -3.5 -1.5

"6-5 +53.5 -53.5 48.5 xx 41.9
(+58.5) (-58.5) (includes subsystem

exchanges)
-9.0 +76.0 -76.0 57.5 xx 47.7



Table K-3

LOCATIONS, ELEVATIONS, AND PRECIPITATION
SYRIA AND TURKEY

Location

Mardin

Siverek

Gaziantep
Diyarbakir
Viransehir
Nusaybin

/Qamishli
Urfa

Qamishli

/Nusaybin
Ras al-Ayn

/Ceylanpinar
Tel Tamer

Hasakah

Raqqa
Deir ez-Zor
Abu Kemal

Khafsa

Maskanah

Jarabulus

Annual

Precip.
Avg.
mm

Elevation

in meters FAO GAP

Years

Record

Period of

Observation
FAO Data

1150

850

840

677

575

500

686

546

550

488

537

463*

714

548

555

488

540

485

(39)
(48)
(46)
(49)
(27)
(25)

1930-1960

1930-1959

1930-1959

1930-1959

1930-1959

1954-1960

547 452 470 (46) 1930-1960

467 452* 485 (25) 1952-1960

350 292* 333 (23) 1957-1961

335

300

251

200

174

309

267

174*
148*
100*

1948-1961

1931-1960

1953-1960

1931-1960

1959-1960

350

350

350

201

201

331

1957-1960

1957-1960

1949-1960

Source: FAO(3065>, Table III-l, GAP<3081>, Table III-l,

* Adjusted by FAO to reflect long-term projections.
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Table K-4

SPRINGS OP THE HIGH JEZIRAH

Northeast

More than 100 springs; most with flow less than 0.0025 cu m/s
Water quality is excellent. 7
Temperature less than 18° C.
Residue less than 0.5 g/1. (.0005 g/cu m.)

Ain Divar
Hanauye
Baba Sinar

Der Guessen

Flow

0.015 cu m/s
0.012 cu m/s
0.032 cu m/s
0.030 cu m/s

Mid-Central

Approximately 35 springs; highly variable flow
Grouped around the Jebel Abd Al-Aziz.
Water quality varies; that from limestones is good,
Temperature: 19°/24°C. y
Residue: 2.7/26* g/1. (.0027/.026 g/cu m.)
Ayn Jibissa '

Flow

0.500 cu m/s
0.300 cu m/s
0.600 cu m/s
0.050 cu m/s
0.030 cu m/s

Lake Khatunye
Ayn Hoi
Tel Tabane

Ain Aissa
Um Madfa

North Central

Few in number.

Water quality apparently good.

Very small
See below.

Ayn al-Qerd
Qamishli

Northern Frontier

Ayn a1-Arab
Ayn Sluq
Ayn Arus
Ras al-Ayn

Flow

0.150 cu m/s
?

See below.

See Table K-5,

(Mainly in Turkey)

Natural

Flow (cu m/s)
Spring Surface

Flow (cu m/s) Total
After Irrigation Flow
Spring Surfanp (cu m/s)

Qamishli
Ayn Arus

3

6

2

?

1 or 2

2 est.

Source: FAO'306*), pp. 12, 26-27, and 195.
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Name

A. Hassan (south)

A. Kibrit (south)

A. Zerga (south)

Number 2 (North)
Number 7 (Zerga N.)

Table K-5

THE RAS AL-AYN (SPRINGS)

Altitude m

345.3

344.3

344.3

344.5

347.5

Flow in cu m/s

2.73

1.86

4.16

4.16

5.52

5.15

6.35

3.11

0.42

The Khabur River (100 m downstream from the frontier)
344.5 1.93

The Khabur River (Right branch upstream of the confluence)
21.6

20.7

The Khabur River (Left branch 350 m upstream of the confluence)'
344.3 21.4 3/8/60

20.8 8/8/60
The Khabur River (Downstream from the confluence

two branches.)
344.1 40.7 4/8/60

41.6 4/8/60
41.0 9/8/60

Date

15/4/60

11/8/60

22/4/60
14/8/60
21/3/60
15/4/60
11/8/60
15/4/60
23/4/60

2/8/60

2/8/60
9/8/60

Names of springs: Left Branch:

Main stream:

Arkhum

Zerkan

Dj amus
Banos

Right Branch: Halaf

Hassan

Jabbar

Zerga
Kibrit-1

Kibrit-2

Source: FAO (3065) , Fig. II-7 and Table II-l
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MAP K-3

THE KHABUR RIVER AND ITS TRIBUTARIES
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IVolcanics

!•♦ ..*) Pliocene-Quaternary (#4)

1 JPontico-Pliocene (#3)
l^llliij Miocene (#2)

li 'Tl Eocene (#1) Below Surface (Usable in Syria)
^ Eocene at Surface

L.U:J Evaporation Zones (Alluvium)

V"
"* Catchment Area

PSJWImKSK

—T_/>- Kiver

Country Border

—

MAP K-4

AQUIFERS IN THE
CATCHMENT AREA

OF THE JEZIRAH
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MAP K-5

SUB-DRAINAGE BASINS OF THE KHABUR RIVER
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Source: FAO, p. 191j
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MAP K-6

HYDROLOGIC SUBDIVISIONS OF THE KHABUR RIVER BASIN
' (see text for explanation)
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DIAGRAM K-1

SCHEMATIC NORTH-SOUTH GEOLOGIC CROSS-SECTION OF THE JEZIRAH

N

Upper Tigris
Syncline

Mardin
Anticline

Middle
Cretaceous

Lower Eocene Middle
Upper Eocene
Cretaceous

J. Abdal Aziz
Anticline

Lower Jezirah

nynWn
===== jnxnnx

===== ••• .'^
Miocene

Oligocene
Pliocene Quaternary

Pliocene

Based on Figure IV.8, FAO, 1966.
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TIP - . b

3.5(Ej + En,)«
DIAGRAM K-2

HYDROLOGY OF THE
KHABUR, RIVER BASIN

BY SUBDIVISIONS

2/i 71
> k 15.5P

,E, I

40.5 . R (After irrigation)
9.0 E, (Total loss from irrigation as of

study period 1961)
57.5 Natural flow at Suwar

5E

^ 2E eastern

-* *h* R^«

• 4EH), RacW

3EyM north
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GW

R

S

uf

E

Diagram K-2

LEGEND

Evapotranspiration from irrigation

p Precipitation

Pgeoi Additional precipitation added as groundwater
Groundwater

Surface runoff from precipitation

Additional discharge from springs

Underflow in stream alluvia

Evapotranspiration from marshes

Es-m n°rth Evapotranspiration from semi-marshes
(seasonal), northern

Egeastern Evapotranspiration during summer from
eastern Radd

Ewtr Evapotranspiration during winter from main
Radd

H to s Hasakah to Suwar

•&M ^"k"3"6 "'^ t0 ****** subdivisions shown on
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DIAGRAM K-3 '

£!JJf£i?K STREAM UN,T OF ACTUAL FLOW (1961) ANDNATURAL FLOW OF THE KHABUR SYSTEM

Ras Al-Ayn °

Cumulative
Value

Flow Less Irrigation Losses
Natural Flow

V] ^°Sfaya

Hasakah

-1-5/-L5

o Suwar

Cumulative
Value

For Each Unit

*Ifevaporation here
from irrigation (E,)
was 1 cumec,
then this value
can be 4...

**and this value
would be 56.5
per the report
summary FAO
Chap. IX-1-2-6, p. 196
and 111-2-2-2, p. 71.
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Chapter 7

STATIC AND DYNAMIC VIEWS
OF THE EUPHRATES RIVER 8yfTEM

7.1. Constraints on Dynamic Modeling

The analysis presented i« +u

^on^Io^^

Moreover, far* fe^ofta «rfr£S?l""df) °*^is report"

Mountains. In^L sa^ann^r tn»„ f™ ^ *«£o."
for ^rthr^00"3"" «"> Nation in irL*-"01168 the »P°noofi?<; ^ ?bove ««sons and also fhff !" in 9reat detailSjSns Ine^!10" "»» ^ %Tn 25 SS\£?ys£«£

-"in ?£"VTI-"°P-nt SS-'TOV*' "*-.

produced will be »«-* , S19nificant quantitv o? fv, e °n
fields. e d i10^^ for Puling water to P<?Wer
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inSptS Sy^-e?ec?ricSo?odu S*-* be reServed *>* —irrigation pSr^osel Snd iS oSer" ?r released b<*h forcapacity in thfevent ofJ^SSftuS C^tonST™1*
in teSls^of^a'^^ion Sii^?5 °f SUCh ^tions
Average monthly xlow oJ?he E^nh^? alf6ady taken Place-
the left-hand column. Thil varS !I at Keban is snown inof 5,127 Mem to a Minimum oflefM^T c maximum *« April
the impractical anS poSicfllv unrli? !^tembe^- Making
all the flow of the stream w?i ThI i ^1C.assuinPtion that
reservoir is filLd considerate, -h^d back until the

a&s .sis -^wS?£5» -sss
ays-jst 2£ sJSySS^swrSt 2
for this is whether or not iorfL??; later' The reas°n
optimum times. *n interaffS 2<£ °?dS Can be stained at
these lines in I98fi l^lt tt g sltuatlon developed alona
Dam began to be ef n" ^""f™** behind the Karakayl
the water in the river JSZZL t th-f year' Obviously, all
users in tLse cases bS??ho +* Wlthhel<* from downstream
Iraq and Syria ove?shortaaes inW?heC??fr0^ations betwee*
dicated the delicacy of suSh timina 7 °f the.river **"
year to year variation^ in flow Ssult?na S™ila* ™™>
changes can create difficult *??,«*• g from climaticEF-2*. oirricuit situations as shown by Graph

management r^sulSSfr^^nSi^^ ?omP1^ation in river
rates from reserve?? furnaces LS^^ £ evaP°ration
a function of the size or fio Such evaporation is in turn
reservoirs will hi chan«W f surface involved. since
ding upon nlturafcSffilS.'^S^JS 2?? area deP*"
losses vary considerably? 52r e™i t*""?dS' evaP°ration
volume of 30,500 Mem in the KeLn S5 ' giVen a ma*imum
area would be 675 km* with evlL seryoir, its surface
approximately 1,000 Mel ^2 •"" l0SSes per vear of
were maintained/ volumSwould bl o^if? operating level
area of 260 km* and an anJS" i 9'!°° Mcm with a surface
can safely be assumed ^voiumHnfsurlce" ^ *?*- Jtthroughout each year and that *ho~2 Surface area will vary
will" follow sucS chang^^s well as ^elieSti150^110" l0SS&sditions of temperature S?«J Z as reflecting annual con-cover, etc. temperature' wind turbulence, humidity, cloud

of aS^ST8^;".?^^^ Jltt^f necessity
tenpt given the 1imited resources and S£ Pf?clUde an at-report. one suggestion is^T^^oV^r Vagary
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-edaesaVoaxlabbot\ L%ea\nTs°Lnigi^iS C°^d P-ide surface
could be translatld ?n?o vSiimes anT°JfS- These in S£rates. once such an analyticaTLSf fl°W and evaPoration
management and surveillance wou^d Zm ±n place' riv^simpler. ance w°uld become considerably

7.2. AStatic Model of the Euphrates River and its Dses

is a"£&, t^tt^SS% What remains Po-lble
nations of demands fo? sevJraf wiL"^ With aPProxI?
of ???* data Which have beln Ifscusierf ,periods a"d usingof this report. n aiscussed m previous sections

without detailed
variables, the values °used ?easureme»ts of a number of
larS°e«-S?iratl°n' "rigatLn iater°ne'eding evaP««ionfrarm efficiency, return f?ftu Zlei 5 needs, conveyance anA
on available SitJSTlSSlW^^*"!Ut* must b2 baJed
Evapotranspiration and irriaIt?onestlmates of condition?

Verted™* * 2&3E* SEtfSu'TigjSgj

g^rous^anf,£"fsh^s the ^^ ™° * P-h^
more conservative 30 per Sent andC??SeqUenCes °f *<^iSS S

large volumes of water inv£?J * andf considering the °erv
serious problems of xloodi"na Ztt Upstream' *F may preset
to downstream users ?he=I' water-iogging and/or pollution
«&& flrSt by -"he-sp^reSper^fS^K^^r™ations regarding removal and usfrlteS ^ thr°Ugh ne^oti-
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.- ....

and°UsnoiSl °mfoi^rer SSSS)1?^^ by •«***• rainfall
of computation hive beln^Ld It £" ^nthwaite's method
tioned earlier, while tn^a^-Cr^? Val '̂ (AS men-fi?ser and UH,.„nY M hr^janev-criddle method gives a
*hls. analysis—to the use of ThorAthw^,C°nStraints ^itedherein, may be considered 11 ™?°fnthwaite- The values given
also because all "uch »Jfh i laa f°r the above reason and
application d?WtS^^SgS XXi"""S and rat?o"aicircumstances.) Wlng unlikely under the best of

assumed^hart.s'tSertha? 1^^ area' * **B beenmust be removed froSrivefo^ref °f.wa^r per unit aria
other losses and demands L f 5ese5volr in order that all
Dunne and Leopold™ ?o b?fimft and the Plants satisfied
of water neeSed as (?a S." '̂t,.?OU£lln* the a^nt
"nonproductive" uses". This value h^ "* . comPensating
be too low given the condiHo.? /• however, is thought toGAPregioniig a. l^^^ted through the
length and complexity of the canal /elUSerS' the e^reme
perhaps even the social instability of tie^ System' an<*efficiency of water use. taD1±ltY of the area dictate less

TotalGiV:anterheretSveed *S^SlS ^""^P* «. made:
(evapotranspiration less mLa? "! lr or rwr = 25season.) " less na*"ral water supply during growing

Return Plow = .35 (total water removed,.
Water loss t\ a

removed less return" *?iew ?e«r£d?Ctive Use> = Total watergation deficit. Wless water ne^ded to supply i?ri-
System depletion fi e ^4. ,purposes, . water loss Pl«W^^Jg&J" all

7.3. The Dse of the Euphrates in Turkey

Turkeya?„ £ Egg**" £* f^^ Rivar •*•** in
the river from its heJdwaJeSto'Jts^8 devel°P^nts alongas well as showing related ,*°,its. deb°u=hCT>ent into syrii
which flow first inco SyrL beforeN^infn^S8 °" str«^
S3? SSL not p'art 0? th\RIVT"L" « KartLU?sr%te?3-own because of ifslnv^eLn^^ S&VSSfS
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the Aleppo area downstream.) The numerous minor projects
detailed in Table V-4 are summarized for five sections of
the river in Table V-5. Irrigation areas are shown on Map
V-3 and reservoirs on Map V-4.

The Keban Dam and reservoir and the smaller projects
upstream from that site were among the first developments to
be completed on the Turkish Euphrates. Irrigated fields,
while developed at an early stage in this area, are of re
latively little importance compared to the hydroelectric
power plants (HEPP) found here. (Details of this and other
installations are found in Mitchell earlier in this report.)
At this writing approximately 35,000 hectares are under
irrigation with perhaps 58,231 ha scheduled for about the
year 2000. At that time, depletion of river flow after RF
has taken place will be 1430 Mem.

Downstream from the Keban as far as the Karakaya Dam is
a second section of the developments scheduled by Turkey.
At the present time, there is apparently no irrigated
farmland, but by the year 2000 about 42,000 ha are
scheduled. As noted earlier, the Karakaya reservoir began
filling in June 1986. When full that reservoir may lose as
much as 435 Mem of water from evaporation annually. By the
year 2000 total depletion of river water should be for this
section about 658 Mem.

The area between the Karakaya and the Ataturk Dams is
by far the most complex and ambitious part of the GAP. When
fully completed after the year 2000 — and if stated GAP
goals are met — 370,911 ha will drain into the Euphrates
above the Ataturk Dam. Of this amount, 220,511 ha will
en56L fr°m Pr°:)ects on the right bank (Cat, Adiyaman/Kahta)
and the remainder (150,400 ha) from the Siverek-Hilvan area
on the left bank.

The Lower Euphrates Project which is the core of the
GAP is based upon the Ataturk Dam and its vast reservoir
Eight different irrigation projects totalling 1,148,511 ha
are projected for completion sometime after the year 2000
A tentative schedule of when these are expected to come on
line is found at the bottom of Table v-4. In addition to
the 370,911 ha in the above paragraph, 777,600 ha will be
irrigated on the southern slopes of the Anti-Taurus
Mountains and the plains stretching to the Syrian border
Of this large area, runoff from 378,800 ha will reach the
Colap/Balikh system and that from 398,800 ha will flow into
the-Khabur by way of its many northern tributaries (Table
V--4}- At its fullest, the Ataturk may lose as much a^-1470
Mem annually to evaporation, and sometime after the year
2000 depletion of the river from evaporation, water loss
and evapotranspiration might reach the astonishing amount of
11,360 Mem along this section of the stream. (At this point
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it seems necessarv +-

will be paralief^J nJUre becomes apparent f°m^ppen as the
^ughly one tMrfwi?^ a return **£^&*l£l dePletion
fining 3600 Mem wil!^?™ *° the ^Irvl^n^L WMchsystems in Syria. Wl11 flow *»to the BaTj^ and IhaSur

2:SS"ss stag- *
A^ban, Hanclglz ga^°" lar?ely from LaS Bir"^3 ha are
this case will be ** ? KaYacik reservoirs B*reci* and the
section by the ve Uo 578 Mcm and total der^Urn flow insometime A^JET 2°°° abOUt 541 ^rSE^J* ^

I-AnTr SH^^sa s.rfi- «-
^recoverSL^^ ^22 g^*™ EfcJion) will reach S?2 S (including sSme evaof/69" ~
to schedule and to nl.« 2?.per year- If all ^aP°transpira-
by 1995. Bv ?hn P n this figure shoni* • goes accordino
«* sometime^ SufgJ?!0 ** ^SS^-SR m° ?'783 M^Whether or not ^- ^ date mi<Jht even mLl2 Mcm per year
ecologieany/nor maZ* 1S Possible JiSe? L*£ 16'680 *=»!Y/ r P0litically is the issul techn°l°gically,

7.4.

ThS USe °f the grates in Syria

s*.-su-s- sir is^«f.s
yj-anpmar portions of

--Ms ProJecfs swia?1s*3sS£
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Next will be the proposed Tishreen Dam which will cre
ate a lake with a volume of 1300 Mem (MEED, 8/9/86) and an
area estimated to be about 70 km2 with evaporation loss of
157.5 Mcm/yr. Immediately downstream Lake Assad and the
Aleppo diversion will remove another 1570 Mem and 80.2 Mem
annually. Lake Assad will also serve five of the six origi
nally proposed irrigation districts. (Rasafah #4 at last
account has been abandoned.) Depletions from these various
projects are shown on Table V-4, Part II. Another dam, the
64 MW Baath, 25 km downstream from Tabqa, was completed in
1986 though few details are known concerning it. Because of
the importance of the Khabur and its development projects it
will be treated next as a separate element of this study.
Before that, note should be taken of developments in both
Syria and Turkey on the Balikh/Culap and its tributaries.
Table V-5 lists the Turkish projects which will be found in
the upper basin of the Balikh (i.e. the Culap). While
irrigation of such magnitude (378,800 ha) would totally dry
up any local sources many times over, the major problem
facing the lower Balikh in the years ahead would appear to
be the problem of managing the return flow which might reach
2125 Mcm/yr. Reference is again made to the difficulty in
making such estimates and to the variation in quantities
depending upon the values chosen (as demonstrated in Table
3). Nevertheless, this becomes a major factor in the
rational planning of future river use.

Anticipating what will be discussed regarding the
Khabur, it is possible to estimate that Syrian activities
will reduce Euphrates flow by 2100 Mem by 1990; by 3500 Mem
perhaps in an additional five years; and by the year 2000
may be in a position to either take (or lose through evapo
ration from reservoir surfaces) a total of 12,100 Mem
annually. As in the Turkish case, reality must rest in a
lesser figure.

7.5. A Critical Pressure Point:
The Ceylanpinar/Ras al-Ayn Area

The sources of the Khabur River are shown in Map K-l
The major perennial source of this stream is a giant spring,'
the Ras al-Ayn, at the town of the same name immediately
across the border from Ceylanpinar, Turkey. This perennial
spring which in reality consists of a number of outlets
(Table K-4) is one of the largest in the world. Additional
water is added to the river by seasonal surface flows I from
Turkey in the late winter and early spring (Diagram V-la).
Other smaller streams also contribute lesser amounts of
water to the Khabur. These come from a combination of
smaller springs and seasonal runoff. To the east the Jagh
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Jagh flows from Turkey into Syria as a perennial stream.
Farther east and somewhat south is a large marsh, the Radd,
which imponds significant quantities of water, much of which
is lost through evapotranspiration. The other streams are
seasonal in character.

The perennial flow of these streams with few exceptions
stops just short of the Turkish border. This is the result
of a diplomatic and technological coincidence. When the
extension of the so-called Berlin to Baghdad Railroad was
constructed across this territory, the tracks were located
far enough up each stream to avoid the expensive bridging of
year-round stream flow. Subsequently, when the
Turkish-Syrian border was drawn following World War I, the
railroad was included in Turkish territory, but so close
does the border come to the tracks that in many places one
actually steps out of the south side of the train onto
Syrian soil. An unforeseen result of all this was that
while the perennial streams and springs feeding the Khabur
are in Syrian territory, a large portion of the catchments
and aquifers for such springs and streams are located under
Turkish administration.

The Ras al-Ayn spring flows at a nearly invarying rate
of 35 cu m to 40 cu m per second. (It should be noted that
the figure "40" in this case represents a real estimated
value and not the Middle Eastern "forty".) Diagram V-la
shows this base flow for the Khabur downstream near Suwar
and is plotted as a more conservative 37 cu m/sec. Winter
and spring rains create surface runoff which begins in
January and peaks sometime in April. Spring floods would
thus provide an important part of the reservoir storage
planned for Syria on the Khabur. At the same time, base
flow represents a significant part of the system. The kars-
tic waters of the Ras al-Ayn derive from the aquifer which
is located largely across the Turkish border to the north.
One account of this recharge area describes it as "7,500
km2" (UN Report No. 9<**<»), although estimates made for the
present study (Table K-l) are somewhat larger: 10,025 km2.
Water bearing strata dip southward from Turkey into Syria,
reaching the surface at Ras Al-Ayn and producing enough head
for natural or artesian flow of the waters. Turkish surveys
list two areas of underground water availability in the
Mardin-Ceylanpinar district: that surrounding Ceylanpinar
and another near Mardin-Kiziltepe. The latter is relatively
insignificant having an estimated 13 Mcm/yr of water
recharge, but the former is said to contain a rechargeable
supply of 852 Mcm/yr available for pumping (GAP, I98p(3081),
P*' 111-20). Diagram V-lb indicates that if all recharge of
the Ras al-Ayn spring were to cease, the spring would ex
haust its stored supply of water in approximately four years
(graph line q) although the invarying rate of spring flow
suggests a much larger fund of stored water.
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4.

„ The Mardin-Kiziltepe fund (GAP(3081) n-6)
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of the water of this stream has been used in Turkey above
Nusaybin for at least a quarter of a century. Downstream in
Syria there is an average flow of 205 Mcm/yr, a relatively
small amount compared to the flow of the Khabur to the west.
Part of these waters flow directly into the system via the
Jagh Jagh; the remainder are filtered through the Radd
Marshes where some 425 Mcm/yr are lost to evapotranspiration
(Table K-2). Total irrigation water needs for the 137,900
ha of fields in the entire Khabur system would equal some
1686 Mcm/yr (12,226 cu m/ha), almost the amount of the
Khabur's average an- nual flow.

Also at issue at this point is the question of return
flow into the eastern tributaries of the Khabur system.
Depletion of the existing systems there is less of a ques
tion than the one raised concerning the Ras al-Ayn aquifer.
On the other hand, as much as 258,800 ha of additional irri
gation may be implemented in the eastern portions of the
Mardin Ceylanpinar region. Return flow from these fields
would be — at 35 percent of the total water involved —
1538 Mcm/yr. If this were actually to take place, the en
tire ecology of the downstream area might be drastically
altered. Moreover, the question of water quality addressed
in section 7.7 is again a major issue. Water loss from the
reservoirs planned along the Khabur is estimated to approach
half a billion cu m per year.

Analysis of these data indicates that water loss, as
stated, will possibly exceed the annual flow of the Khabur
particularly if evaporation losses from reservoirs take
place. Groundwater can supply some of the needed water as
long as this source is not seriously depleted in the Turkish
catchment area. On the other hand a significant amount of
return flow should find its way downstream from Turkey if
this water is of suitable quality the immediate crisis of
competition for a limited resource may be averted but only
at an ultimate downstream cost through diminution of the
total system beginning back at Lake Ataturk. The system
closes upon itself at Deir ez-Zor. Downstream returns via
the Khabur and Balikh are simply upstream removals less
evapotranspiration and evaporation and system inefficiency
losses. The overall result will likely be a decreasing of
flow and increases in impurities.

7.6. "Natural Plow" of the Euphrates

Perhaps the most difficult task of an analysis such as
this is attempting to learn what the "natural flow" of a
river is when so many humans are manipulating it, measuring
it, and using its waters. All such activities take place

-119-



. - ..

va?i2?Lna cons^antly changing natural history of climatic

river would have in it if people would leave it alone.

whatever ^ts^\ltlTe^Zl°Z^bl 2ELfS±^
estimate of the upstream uses and;o^onproduccivePiosses?ffie
in GAP^Irovincis'.. II'J^1" 5?> lists "irrigated Land Use
irritiS anT-a- MTKS'SM.ssrs

Mardin

Sanliurfa
22,256 ha irrigated
33,694

Khabur system
Balikh system

water ?roS?Ly-har lrri(?ated lands which either removetSe L.n^ tn\mainstream of the Euphrates or deny water" tothe Mainstream by removing quantities from its tributaries

Adiyaman

Gaziantep

11,102

20,065

(10% subtracted for exterior
drainage)

(20% subtracted for exterior
drainage)

This might account for a total o-F n-7 hi v.~ *.
of water removed from the system aJ 11' hectares-worthcu m/ha (i.e. l cu I/3i system. At an average of 10,000
used within ?Ais s?udyfthirwoufdgdenlere\Hithin the rangeMcm/yr. [However, the SpSSd mSZZZ*" 5yftem b* *^

thosfSy?rom|S.SS-?L23^«•&» fis

Returning to the conclusions of the section nf <-v, •

ass; r*SMffs/s^-ask3E"r§r
That is, evaporationheframeLaae Issad It nor °bfa-at"ns.
considering al-Hadithi's<3«» «v.r»Sf ,,.? « n lssue uhennot yet blen formed^aVthc tE^SS SS^^LS?
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29,800 Hit, Iraq
3100 Syria
82_0 Turkey
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7.7. sedimentation and Water Quality
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period was 902 cu n/I 2£!°..annual flow for the 49 year
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and in 1973 an extreme momentary low value of 81 cu m/s
occurred. (Note that in the latter case the low monthly
average was in 1961, not 1973.) Dunne and Leopold suggest
that momentary discharges be used for computing the frequen
cy of high and low water and the return probabilities of
such events <3059>.

Graph V-2 shows the frequency of momentary maximum high
water on the Euphrates River. This graph has been prepared
using al-Hadithi's data and Gumbel's technique(^59)^067).
Extrapolations from this graph should be considered
approximate._ Nevertheless, using this it is possible to
obtain an idea of the frequency of flooding on the river
assuming that the future record will remain typical of the
stream's hydrological past. Thus, a flood of the magnitude
of that occurring in 1969 will occur on the average every 51
years with about 98 percent of all highwater occurrances
being less in volume. A maximum flow of 3525 cu m/s will
occur about every two years, while maximum high water of at
least 4600 cu m/s will take place every four years and will
be exceeded in volume approximately 25 percent of the time.

Graph V-3 shows the recurrance interval of low water
conditions. Minimum flows of 81 cu m/s or less will occur
with a frequency of about 2 percent. On the other hand, low
water conditions of 250 cu m/s or less will take place 50
percent of the time, that is about once every two years.

Very few data concerning the suspended load of the
Euphrates River are available for this analysis. The river
has been described traditionally as extremely turbid during
high water periods. Al-Hadithi(3067) states, "The average
sediment load of the Euphrates River at Hit is about 2 kg/cu
m", but he does not specify how this figure was reached. He
also cites an extreme load of 10 kg/cu m and a low of from
.1 to .5 kg/cu m. He also indicates that Soviet engineers
measured the suspended load "near Deir ez-Zor" sometime
prior to 1971 and estimated the annual load as 55 million
tonnes per year. Graph V-4 uses Soviet data given in
al-Hadithi for the river at Deir ez-Zor. The direct re
lationship between the amount transported and the volume of
discharge is clearly evident.

It is necessary to point out here that much of this
discussion has become moot with the building of the Keban,
Karakaya and Ath-Thawra (Tabqa Dams) on the river. Each of
the reservoirs created by these dams now serves as a sett
ling basin and with the addition of still more dams and
reservoirs the river will become less and less turbid> Nor
will early estimates of the life of reservoirs remain valid,
for the addition of each new settling basin will change and
lengthen the life-span of those farther downstream.
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It should be noted, as shown in Map V-5 that the river
in Syria is incised within the north Syrian upland and has a
rather narrow flood-plain bordered by bluffs and -upland
surfaces some 60-80 meters higher than the river. The ef
fect there is three-fold. First, the easily irrigated land
reached by pumping directly from the river is restricted to
the flood-plain. Second, the water table beneath
flood-plain soil is near the surface with consequent prob
lems of drainage and salination. Third, as reservoirs are
put in place along the river in Syria much of the land for-
£?^yH*CU^1Vat5d bJ meanS ?f small-scale, pumped irrigation
i-i • * hooded and new soils at higher elevations mult be

utilized.

The outcome of the impounding of the river may be some
what similar to the problems encountered along the Nile
Less suspended load will increase the velocity of the water
m the mainstream with subsequent undercutting of manmade
emplacements downstream and the reshaping of the channel in
coSnTerf^1. ^ (In the absence of up-to-date and/or"
speci?a?ive??Se nS thSSS con™^ts must remain

Water quality in terms of the dissolved load is an even
anrtV?'0^?1^ iSSUe than susPended solid load. GraphsTS
a?Lo7, HXlJU85rate tW° ?haraoteristics of streams vis-a-visdissolved load The first relationship simply stated 1st
the less water in the stream the more concentrated will "e
the dissolved load it carries; the more water in the stream
the more diluted will that load become. That this n"olX
wh^h °n! lh& EuPhrates is further illustrated by Graph v-?
IssSmedP ?oS nZ6rage m°nthiY Water VOlumes <at H"i ^ich isassumed to be a surrogate measure of conditions at Deir
ez-Zor where the salinities were measured) against total
Sown Y measured i" tticromhos/cm. While the two data sits
shown are separated in time and space, it is assumed that
the general condition they illustrate will hold true?

e-r-™Graph 7Z& disPlays a further relationship common to
streams used for multiple irrigation projects. That is the
farther downstream and the more times the water in' the
stream has been passed through irrigated fields the more
an^Sono^^l11 *s vari°US diss°lved salts become DunnSand Leopold"059^ cite the case of the Colorado River where
the salinity of the river at Lee's Ferry is rising 32 8
for;every 100,000 hectares of newly irriagted land. Com
parison with the multiple irrigation projects along the
Euphrates and its tributaries is obvious. ^That this holds
r™V5 alS° indicat^ hy the two salinity curves shown* onGraph V-7 where the salinity curve for Tabga i;Tconsistents
lower than the curve for Deir ez-Zor farthe? downstream Y
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Available values for the salinity of the Euphrates fall
between 427 and 760 mmhos/cm. Diagram V-l shows the USDA
classification of irrigation waters with regard to dissolved
salts. Thus, the quoted salinities (Tables V-2 and V-3)
fall within the medium hazard range, with the exception of
October (year unspecified) at Deir ez-Zor. The FAO report
for the Jezirah<3065> states that the rivers of the Jezirah
are only slightly salinized (.27 to .72 mg/1) and can be
used for irrigation without difficulty. By the same token
the two river samples shown in Table V-3 fall within the
USDA classification of C2-S1 of medium salinity and medium
sodium hazard. On the other hand, Withers and Vipond(3223)
believe that such medium sodium-rich waters should be used
only with coarse textured, permeable soils.

There remains the question of how dramatically in
creased hectarages of irrigated land with subsequent return
flow to the tributaries and the mainstream of the Euphrates
will effect downstream users. Maps V-6, V-7 and V-8 show
the concentration and distribution of the most prevalent
dissolved salts in the underground waters of the Jezirah
The general distribution of cations and anions is shown on
Map V-6. Dilute bicarbonates predominate along the Turkish
border. This is typical of the good quality of the Jezirah
streams at their point of origin in the north.
Nevertheless, greater concentrations of bicarbonates occur
along the southern border of this zone. Excessive concen
trations of chlorides are found in the Radd Marsh (the re
sult of high evapotranspiration) and in the south along the
Euphrates River as well as in the east along the Iraqi bor
der where temporary seasonal accumulations of water
evaporate. Sulfates predominate in areas with lower pre
cipitation and ephemeral streams. While many wells produce
water suitable for agriculture, drinking water from these
sources is less available.

There is a question relating to the above FAO survev of
underground waters of the Jezirah<3065>. The suggestion made
in the conclusion of that report is that skillful management
of pumped wells would provide the best means of farming in
the Syrian Jezirah. However, little subsequent effort seems
to have been made to follow that plan, and instead, the use
of surface waters impounded by dams (described elsewhere in
this chapter) has predominated. High salinities in a number
of .wells (see Table V-10) may account for this change in
development priorities, but the question remains unanswered.

• An early review of the problem of salinity in the
Euphrates Valley of Syria estimates that more than 20;-000 ha
had already been taken out of production because of high
salinity; that in another 20,000 ha the yield had been
decreased by 50 percent; and in 60,000 more ha yield was
lowered by 20 percent. This amounted to a total loss of
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from Lake Ataturk but brought across country to the large
southeastern irrigation projects) would increase mainstream
flow to 4.703 knr (149 cu m/s annual average). Similar
inputs from the Khabur farther downstream would mean that
Iraq might expect from 5.405 to as little as 4.716 km3 (171
cu m/s to 150 cu m/s annual average).

It was assumed in making these computations that reser
voirs in Turkey would reduce or eliminate extreme variation
in the flow of the stream between flood peaks and drought
defficiencies both on an annual and long-term basis.
Nevertheless, severe diminution of flow would result from
human activities, and all return flows would be heavily
salinized. Thus, it can be reasonably predicted that the
water entering Iraq under such conditions would be of little
or no use save for flushing the main channel of the stream.

7.8 Conclusion

"Total Depletions to the Iraqi Border" concludes Table
V-4. Given the caveats expressed throughout this analysis
the picture revealed is a sobering one. Table V-7 and Graph
V-8 illustrate the increasing strain on water resources
which Iraq must inevitably feel if all the Turkish and
Syrian projects were to be realized.

It will be noted that the amount of water received by
Iraq varies from 5404.8 Mem in Diagram V-5 to 4960 Mem in
Graph V-8. This difference stems from a more exact accoun
ting for return flow in the former case. It also should be
kept in mind that "natural flow" and actual river conditions
seldom coincide. Moreover, year to year fluctuations such
as those discussed in sections 2, 3 and 7.7 of this study
further complicate matters, especially if they coincide with
reservoir filliing, or conversely, include exceptionally
large flood stages. Nevertheless, the general pattern of
steadily impending crisis is clear.
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Endnotes

th.t ^..'n *Z i:ll?itelit?,*r°™<i 'I? is cited msaying
ality for this task P hat more than one *ear will be used in re-

10.
in:
88. ^-»^«lft^iWJS&«ca^W

ft/r*ey(3061)j vjee Noiars. On-farm Hater Management in Aegean

deficit^hown by^JtS «te°? b./'1"" H**" than on theTable N-3, p. 56.) COmputed water balance, which would be less?
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Table V-1

KEBAN RESERVOIR - RECHARGE RATES

Top Capacity * 30,500 Mem

Recharge of Reservoir in Thousands of Mem - Running Total
Ave. Flow Beginning Date of Recharge

(Thousands

Month of Mem) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan .774 .77 • . . . . m .

Feb .890 1.66 .89 • - - . . . . . . _

Mar 1.900 3.56 2.79 1.90 - - . . . . . „

Apr 5.127 8.69 7.92 7.03 5.13 - . . . . . . m

May 4.802 13.49 12.72 11.83 9.93 4.80 - . • . . m ^

Jun 2.053 15.55 14.77 13.88 11.98 6.86 2.05 . . . . t. m

Jul

Aug

.970 16.52 15.74 14.85 12.95 7.83 3.02 .97 • . . . ,

.659 17.18 16.40 15.51 13.61 8.48 3.68 1.63 .66 . . . „

Sep .562 17.74 16.96 16.07 14.17 9.05 4.24 2.19 1.22 .56 . . m

Oct .667 18.40 17.63 16.74 14.84 9.71 4.91 2.86 1.89 1.23 .67 . .

Nov .783 19.19 18.41 17.52 15.62 10.50 5.69 3.64 2.67 2.01 1.45 .78 .

Dec .812 20.00 19.23 18.33 16.44 11.31 6.51 4.45 3.48 2.82 2.26 1.60 .81

Jan .774 20.77 20.00 19.11 17.21 12.08 7.28 5.23 4.26 3.60 3.04 2.37 1.59
Feb .890 21.66 20.89 20.00 18.10 12.97 8.17 6.12 5.15 4.49 3.93 3.26 2.48
Mar 1.900 23.56 22.79 21.90 20.00 14.87 10.07 8.02 7.05 6.39 5.83 5.16 4.38
Apr 5.127 28.69 27.92 27.03 25.13 20.00 15.20 13.14 12.17 11.52 10.95 10.29 9.50
May 4.802 33.49 32.72 31.83 29.93 24.80 20.00 17.95 16.99 16.32 15.76 15.09 14.31
Jun 2.053 * - - 31.98 26.85 22.05 20.00 19.03 18.37 17.81 17.14 16.36
Jul .970 - - - - 27.82 23.02 20.97 20.00 19.34 18.78 18.11 17.33
Aug .659 - - - - 28.48 23.68 21.63 20.66 20.00 19.44 18.77 17.99
Sep .562 - - - - 29.05 24.24 22.19 21.22 20.56 20.00 19.33 18.55
Oct .667 - - - - 29.71 24.91 22.86 21.89 21.23 20.67 20.00 19.22
Nov .783 - • - - 30.50 25.69 23.64 22.67 22.01 21.45 20.78 20.00
Dec .812

'

" • • - 26.51 24.45 23.48 22.82 22.26 21.59 20.81

Jan .774 - - - - - 27.28 25.23 24.26 23.60 23.04 22.34 21.59
Feb .890 - * - • • 28.17 26.12 25.15 24.49 23.93 23.26 22.48
Mar 1.900 • • - - - 30.07 28.02 27.05 26.39 25.83 25.16 24.38
Apr 5.127 - - - - - 35.20 33.14 32.17 31.51 30.95 30.29 29.50
May 4.802 • - • - - - - - • • 35.09 34.30

Source: al-Hadithi(3067>.
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Table V-2

KEBAN RESERVOIR AVERAGE EVAPORATION
AVE. INFLOW

^^SsriErtoJaM^^^^
pec

SET "* " "°° ™ "" » "» « * « » M „.«
j-p. *». »j .., ».5 im m «... «... »..,», ,„., „ „.;

EVAPORATION BY AREA AND BY MONTH
<In Mem)

Elev. Area

-i!S2_ Ikrn2! VoL. Jan Feb Mar A£r

FULL SUPPLY

845 675 30,500 10.4 5.5 38.1 65.2

840 620 27.000 9.6 5.0 35.0 59.9

^^MAuaSeBpctNoyDec Annual

NORMAL LEVEL

835 570 24,200 8.8

830

825

818

815

805

525

480

430

385

300

21.700

19,200

16,000

14,600

11,000

8.1

7.4

6.7

6.0

4.7

MIN. OPERATING LEVEL

800 260 9500 4.0

794

784

777

772

760

753

746

738

734

720

700

225

180

160

140

107

90

75

55

45

20

. 0

8000

6000

5000

4000

2800

2000

1500

1000

800

300

0

3.5

2.8

2.5

2.2

1.7

1.4

1.2

0.9

0.7

0.3

0.0

107.9 145.5 196.2 192.2

99.1 133.7 180.1 176.5

"7.7 76.5

108.1 70.3

4.6 32.2 55.1 91.1 122.9 165.6 162.3 99.4 64.6

32.9 14.2 1002.4

30.2 13.1 920.6

27.8 12.0 846.4

4.3

3.9

3.5

3.1

2.4

29.7

27.1

24.3

21.8

17.0

50.7

46.4

41.6

37.2

29.0

83.9

76.7

68.7

61.5

47.9

2.1 15.4 25.1 41.5

1.8

1.5

1.3

1.1

0.9

0.7

0.6

0.5

0.4

0.2

0.0

12.7

10.2

9.0

7.9

6.1

5.1

4.3

3.1

2.5

1.1

0.0

21.7

17.4

15.5

13.5

10.3

8.7

7.3

5.3

4.4

1.9

0.0

36.0

28.8

25.6

22.4

17.1

14.4

12.0

8.8

7.2

3.2

0.0

113.2

103.5

92.7

83.0

64.7

152.6

139.5

125.0

111.9

87.2

149.5

136.7

122.4

109.7

85.4

56.0 75.5 74.0

48.5

38.8

34.5

30.2

23.1

19.4

16.2

11.9

9.7

4.3

0.0

65.4

52.3

46.5

40.7

31.1

26.2

21.9

16.0

13.1

5.8

0.0

64.1

51.3

45.6

39.9

30.5

25.6

21.4

15.7

12.8

5.7

0.0

91.6 59.5

83.7 54.4

75.0 48.7

67.1 43.6

52.3 34.0

25.6

23.4

21.0

18.8

14.6

11.1

10.1

9.1

8.1

6.3

45.3 29.5 12.7 5.5

39.2

31.4

27.9

24.4

18.7

15.7

13.1

9.6

7.9

3.5

0.0

25.5

20.4

18.1

15.9

12.1

10.2

8.5

6.2

5.0

2.3

0.0

11.0

8.8

7.8

6.8

5.2

4.4

2.6

2.4

2.2

1.0

0.0

4.8

3.8

3.4

3.0

2.3

1.9

1.6

1.2

1.0

0.4

0.0

386.7

110.7

Source: Based on al-Hadithi(3067> -Tabl
. ' f es 8,9,13 (but a 365 day year).
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Table V-3

VARIATIONS IN ESTIMATED WATER USE, LOSS, AND DEPLETION
AS A FUNCTION OF VALUES CHOSEN

Assumed Need

Amount

Withdrawn RF m

Return

Flow

Nonproductive
Loss Comments

10 (2.5) (0.35)
depletion

= 8.75

16.25

6.25 selected for

this study

10 (2.5) (0.30)
depletion

= 7.50

17.50

7.50

10 (2.5) (0.25)
depletion =

6.25

18.75

8.75 most

pessimistic

10 (2.0) (0.35)
depletion

= 7.00

13.00

3.00 most

optimistic

10 (2.0) (0.30)
depletion

= 6.00

14.00

4.00

10 (2.0) (0.25)
depletion

™ 5.00

15.00

5.00

Selected

Value
Most Most

Pessimistic Optimistic

Nonproductive
Loss 6.25 8.75 3.00

% Change 0.0 +40% -52%

Return Flow 8.75 6.25 7.00

% Change 0.0 -28% -20%
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Table V-4

OFFICIALLY ANTICIPATED OR ENACTED DAMS, RESERVOIRS. AND IRRIGATION ON THE EUPHRATES RIVER
1986 TO POST 2000

Part I: Headwaters to the Syrian Border

In Operation Ca 1986-1990

Irrig.
Projected

Project

Name

(River

Name)

Status

(Vol.

in Mem)

Res. Area

km2
(Evap. Rate

m/vr)

Water

depletion

per yr

in Mem

Area

ha

(depletion

rate in

cu m/ha/vr)

Ave.

Water

depletion

per yr

in Mem

Return

Flou

in Mem

Evaporation From Reservoir and Loss

From Fields

Mcm/yr

1986-90 1990-95 1995-2000 2000* Data Source

Tercan

(Tuzla)
OP

(178)

8.85

(1.2) est.

10.62 32,000 212.544

(6642) est.**

114.5* 223.16 (DHPPT/Newspot)

1
H

Kalecik

(Kalecik)

op

(12.5)

1.16

(1.2) est.

1.39 1300

(6642) est.

9.635 4.7 11.00 (DHPPT)

M

1
Cip

(Cip)

op

(7.0)

1.10

(1.2) est.

1.32 800

(6642) est.

5.31 2.9 6.63 (DHPPT)

Gayt

(Gayt)

UC

(23)

2.92

(1.2) est.

3.50 3200

(6642) est.

21.25 11.5 24.75 (DHPPT)

Mercan- FDC

HEPP (DHPPT)

Gfrlevik-

HEPP

op ... ...
...

(DHPPT)

Hazar I-

HEPP |

1 •••

op ...
...

...

(DHPPT)

I

* RF » 3577/ha ** See Tjble N-4. o . 57. mtt va



Table V-4 Continued

In Operation Ca 1986-1990

Project

Name

(River

Name)

Hazar II-

HEPP

Status

(Vol.

in Mem)

op

Res. Area

km2
(Evap. Rate

m/vr)

Water

depletion

per yr

in Mem

Irrig.

Area

ha

(depletion

rate in

cu m/ha/vr)

Ave.

Water

depletion

per yr

in Mem

Return

Flow

in Mem

Projected

Evaporation From Reservoir and Loss

From Fields

Mcm/yr

1986-90 1990-95 1995-2000 2000+ Data Source

(DHPPT)

Sekerova

(Badisan)

UFD

(90.2)

3.81

(1.2) est.

4.57 15,938

(6642) est.

105.86 57.0* 110.4 (DHPPT)

Patnos

(Gevi)

UFD

(33.4)

4.65

(1.2) est.

5.58 4993

(6642) est.

33.16 17.6 38.7 (DHPPT)

H
W
to

1

Ozluce-HEPP

(Peri Suyu)

op

(1075)

6.2

(1.2) est.

31.44 ... ... ... 31.4 (DHPPT)

Keban-HEPP op

(Euph.) (30,600)

675.0

(1.46) Al-H.

985.5 ... ... ... 985.5 (DHPPT/GAP)

Mursal

(Hikme)

UFD

(17.6)

62

(1.46) est.

2.37 1665

(8081) est.

13.45 7.24** 15.82 (DHPPT)

Medik

(Tohma)

op

(22.0)

1.62

(1.46) est.

2.37 15,800

(8081) est.

127.7 68.7 130.1 (DHPPT)

Yazihan

(Tohma) ,
UC

7

7 9500

(8081) est.

76.77 41.3 76.8* (TSI-1980)

* RF « 3577/ha

** RF • 4351/hcI
•
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In Operation Ca 1986-1990
Table V-4 Continued

Project

Name

(River

Name)

Status

(Vol.

in Mem)

Sultan Suyu UFD

(Sultan Suyu) (53.3)

Kermek-HEPP

(Tohma?)

Tohma-HEPP

(Tohma)

op

op

Irrig.

Area Ave.

Res. Area Water ha Water

km depletion (depletion depletion Return
(Evap. Rate per yr rate in per yr Flow

m&rj in Mcm_ cu m/ha/vr) jnji™^ jn Mem

65.1
2.6

(1.46) est.

3.80 14,963

(8081) est.

120.9

Karakaya-

HEPP

(Euph.)

Cat

Filling 298.0

June •86

(9580) (1.46) Al-

435.1

op

(Abdulharap) (240)

Adiyaman/Kahta

Adiyaman

(Kahta)

Kahta

(Kahta)

Cankarai

(Goksu/

UC?

(617)

UC7

(1887)

14.3

(1.6) est.

22.88 22,091

(8856)

80,000

(8856)

80,000

(8856)

38,420

(8856)

195.64 105.4

708.48 381.5

708.48 381.5

340.25 183.2

Projected

Evaporation From Reservoir and Loss

From Fields

Mcm/yr

1986-90 1990-95 1995-2000 2000+

435.1

218.5

708.5*

708.5*

340.3*

Data Source

(DHPPT)

(DHPPT)

(DHPPT)

(DHPPT/MEED)

(DHPPT/TDN)

(GAP)

(GAP)

(GAP)
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Table V-4 Continued

In Operation Ca 1986-1990

Project

Name

(River

Name)

i < Irrig.

Area Ave.

Res. Area Water ha Water
Status km depletion (depletion depletion Return

(Evap. Rate per yr rate in per yr Flow
G!&rj injcm. cu m/ha/vr) injj™.

Projected

Evaporation From Reservoir and Loss
From Fields

Mcm/yr

in Mem)

Lower Euphrates Project
iDJlcm 1986-90 1990-95 1995-2000 2000+ Data Source

Ataturk uc 817.0 K70.6
(Euph.) (48,700) (1.80) Al-H.

Urfa/Harran UC

Tektek

Plateau UFD

Lower Mardin-

Ceylanpinar UC

Derik-Mardin UC

Derik (345)

Mardin (335)

Nusaybin-

Cizre

T

UFD

see below

157,000

(10,754)

20,000

(10,754)

140,000

(11,489)

192,100

(11,229)

47,000

(11,229)

1688.4 909.2

215.1 188.2

1608.5 866.0

2157.1 1161.4

527.8 284.2

—

1407.6

1688.4

2157.1

215.1

1608.5

527.8*

(GAP)

(GAP pp. V-8/14

for all Lower

Euphrates Project)
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Table V-4 Continued
In Operation Ca 1986-1990

1 Irrig.
•• . i •

Area Ave.

ProJec* Res. Area Water ha Water
Name status km2 depletion (depletion depletion Return

(River (Vol. (Evap. Rate per yr rate in per yr Flow
_Namei_ jn Hem* m/yr) in Mem cu m/ha/vr) in Mem

Projected

Evaporation From Reservoir and Loss

From Fields

Mcm/yr

Siverek- UFD 42.52 68.03
Hi Ivan* (16 small dams and reservoirs)

(407.3) (1.6) est.

164,300

(8856)

1455.0

in Mem 1986-90 1990-95 1995-2000 2000+

783.5 1523.0

Hacihidir op

(67.6)

Dumluca op

(22.06)

4.40

(1.6) est.

2.23

(1.6) est.

Bozova

(pumped from Ataturk Res.)

7.04

3.57

3400

(8856)

2400

(8856)

55,300

(10,754)

30.1 16.2

21.3 11.4

594.7 320.2

(pumped in large part from Ataturk Res.)

44,900 482.9 260.0

(10,754)

Suruc- UFD

Baziki (Yaylak)

Baziki

Suruc

Tozluca UFD

(12.35)

AyIan UFD

(6.95)

Tasbafeah UFD
<7.68)

101,600

(10,754)

1092.6 588.3

37.14

24.87

594.7

482.9

1092.6

Data Source

(TDN/GAP)

(TDN 8/30/84)
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Table V-4 Continued

In Operation Ca 1986-1990

Irrig. Projected

Area Ave. Evaporation From Reservoir and Loss

Project Res. Area Water ha Water From Fields

Name Status km2 depletion (depletion depletion Return Mcm/yr

(River (Vol. (Evap. Rate per yr rate in per yr Flow

Name) in Mem) m/vr) in Mem cu m/ha/vr) in Mem in Mem 1986-90 1990-95 1995-2000 2000+ Data Source

Euphrates FDC

Border Project

Birecik-

HEPP

FDC

(1220)

56.25

(2.0) est.

28.4

(2.0) est.

112.5 See Araban and Gaziantep Projects

Karkamis-HEPP FDC

(157)

Araban

(Karasu)

FDC

56.8

7 1610

(10,562)

(pumped from Birecik 21,738

Res.) (10,562)

17.0

229.6

9.16

123.6

17.0

229.6

112.5

56.8
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Table V-4 Continued

In OperatioVi Ca 1986-1990

Project

Name

(River

Name)

Status

(Vol.

in Mem)

Res. Area Water

km2 depletion
(Evap. Rate per yr

m/vr) in Mem

Irrig.

Area

ha

(depletion

rate in

cu m/ha/vr)

Ave.

Water

depletion

per yr

in Mem

Return

Flow

in Mem

Projected

Evaporation From Reservoir and Loss

From Fields

Mcm/yr

1986-90 1990-95 1995-2000 2000+ Data Source

Gaziantep (pumped from Birecik Res.) 51,789 est.

(10,562)

547.0 294.6 547.0

Hancagiz

(Nizip)

FDC

(31.72)

7.5 15

(2.0)

10,736

(10,562)

113.4 66.1 128.4

Kayacik FDC

(Tuzel Suyu that flows into the Sajir)

15,700 est.

(10,562)

165.8 89.3 165.8

Kemlim FDC ? 10,736 est. 113.4 113.4*»x
(Balik which becomes the Queiq/Kweik in Syria but is outside the Euphrates drainage)

(31.72) (10,562)
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Total ha

Irrigated

Potential

1.350,243

Table V-4 Continued

TOTALS FOR TURKEY

(Does not include values for reservoir areas and irrigation projects the sizes of which are not available.)

Return Flow

Hem

7408

(post 2000)

Total Estimated Water Depletion

Mcm/yr

1986-90 1990-95 1995-2000

1972.33 7782.85 2516.32

9755.18

2000+

4409.50

12,271.50

16,681.00

Does not include losses from pumping of groundwater and aquifers in Lower Euphrates Project.
Partial value.

Not included in totals.

op = operational.

UC = under construction.

UFD a under final design.

FDC = final design completed.

DHPPT « Dams and Hydroelectric Power P^nts in Turkey, Ministry of Energy and Natural Resources,
1980(0644)_

TDN - Turkish Daily News.

MEED * Middle East Economic Digest.

GAP • Southeast Anatolia Project Report. 1980*30®^.
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In Operation Ca 1986-1990

Table V-4 Continued

Wf,c"u "-•—•MR.- -"*.•.—..-
P°rt ": Turkish Bo^er to the Iraqi Border

Status

(Vol.

7

(2)

planning
(1300)

op

Project

Name

(River

_Name)

7

(Sajur)

Tishreen Dam
(Euph.)

Aleppo

Diversion

Lake Assad

(Euph.)

(Tabqa Dam)

Maskanah-

Aleppo #6
(Euph.)

Rasafah #4

Balikh #1

(Balikh)

op

(11,700)

UC

UC

Irrig.

Area

ha
Ave.

Water
Res. Area Water

kn/ j i . water

.-.p.,.,. fr "3r;r *—- —.
_,.... V r rate ,r» Der vr ci...P61- V Flow

—'—txu —IP BBL in Hem

70 est. is/.;
(2.25) est.

80.2

628

(2.5)
1570.0

150,000 1882 1013
(12,545) est.

abandoned

185,000 i9flo 5
(10,754) est.

Projected

Evaporation From Reservoir and Loss
From Fields

Mcm/yr

^^^ 1220^95 199L2000 2000+

157.51

80.2

(MEED 8/9/80)

1570.0
(Al-H. Table 13)

1882
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Table V-4 Continued

In Operatfon Ca 1986-1990

Irrig.

Area Ave.

Res. Area Water ha Water

knr depletion (depletion depletion Return

(Evap. Rate per yr rate in per yr Flow

m/yr) in Mem cu m/ha/yr) in Mem in Mem

165,000

(16,835)

2777.8 1496

Projected

Evaporation From Reservoir and Loss

From Fields

Mcm/yr

1986-90 1990-95 1995-2000 2000+

2777.8

Project

Name Status

(River (Vol.

Name) in Mem)

Lower Valley UC

#2

(Euph.)

Baath Dam OP

(Euph.) ?

Unclear -- but could serve Lower Khabur or Mayadin Plain

Upper Khabur UC

(Khabur & tribs.) (irrig. from Ras Al-Ayn)

W. Al-Hasakah UC

(91)

E. Al-Hasakah UC

(232)

Al-Khabur UC

(665)

FDCLower Khabur

#3

(Khabur/Euph.)

Mayadin Plain FDC

#5 (.

(Euph.) ' -

.00102

(2.3) est.

.00310

(2.3) est.

.00958

(2.3) est.

42,000 483 260

(11,489)

49,450 1203 648

combined I I
(12,545) I

1
I
I

46,450
1

combined

1

combined

(12,545)

75,000 1262.6 679

(16,835)

40,000 673.4 363

(16,835) est.

483

1203

I

I

I
combined

1262.6

673.4

Data Source

(see Table 1-1)

(see Table 1-1)

(see Table 1-1)

(see Table 1-1)
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Table V-4 Continued

TOTALS FOR SYRIA

Total ha

Irrigated

Ave. Water

Depletion per Return Flow

Total Estimated Water Depletion

Mcm/yr

Potential vr in Mem Mem 1986-90 1990-95 1995-2000 2000+

1360.5 8585.3
752,900

(Planned)

5530

(Planned)

2133.2

482,900 7486 4035

3493.7

(Estimate*) (Estimate*) (Estimate ) 12,079.0

Cumulative Totals for Turkey

TOTAL DEPLETIONS TO IRAQI BORDER

See text. Irrigation in Syria, p. 66.
* Partial value.

op • operational.

UC • under construction.

UFD • under final design.
FDC • final design completed.
MEED • Middle East Economic Digest,
Al^H. - al-Hadithi(3067>.

• USAID » USAID(3(K5-3049>

1972.3 9755.2 12,271.5 16,681.0

4105.5 13,248.9 24,350.5 28,760.0



Table V-5

To Mainstream and Lake afat-nrv

Cat

Adiyaman/Kahta
Cankara

Hacihidir

Siverek-Hilvan

22,091 hectares
160,000 hectares
38,420 hectares
3,400 hectares

147.000 hectare

370,911 (32.3%)

To Balikh in Syria fand thenc* fcg +»,«, EUnhrafae]

SfJr?arran 157,000 hectares
Tektek 20,000 hectares
l°z?Ya , 55,300 hectares
Baziki (Yaylak) 44,900 hectares
Suruc 101.600 hgstaraa

378,800 (33%)

r°-^ii"r M* ^b"r' J^h T^h a"rt — i-i •„ 'in,
Lower Mardin-

Ceylanpinar
Derik-Mardin
Nusaybin-Cizre
Dumluca

Siverek-Hilvan

140,000 hectares
192,100 hectares
47,000 hectares
2,400 hectares

17.300 hectarog

398,800 (34.7%)

To Syria fBaHVh and Khahnr- ^OTnbjn^)

777,600 hectares (67.7%)
Total fTurkey and Syria)

1/148,511 (100%)

-142-



TabU V-6

LISTING IRRICATE0 ^
<«- at»o: T.bl. 52,W^^ 19*°

Name

Hacikamil (Siverek)

Nusaybin

Caylanpinar Cagcag
(State Production • HaburWiCtfon '•« - O.U.C.)

Stream Total (Sm"U reservofrs)

ZZ fEs*:'«*^ reserve 47 McmyVP)

subtotal "" PP0JeCt <TT*K>
Ceylanpinar /c«.-

Mardin-Kiziltecj. m...ltepe (Est.mated reserve « Meni/ ,
subtotal Mcm/yp)

Pumped Total

••

Euphrates Khabur
-*£££2Tes Hectares

Comment

470

7,820

6,700

enters mainstream

•nters Khabur in Syria
•nters Khabur in Syria

enters Khabur in Syria

6,900 (19561
15.203 (1974 "*f» ••»«• »« Syri,

enters Balikh in Syria

22.103 (BaliW, sytem)
8'a5° «W enters Khabur fn Syria

1'.°30 (Khabur system,

♦1.133

_•» Return Fi0M

Khabur

Balikh

tfha

470

35,736

22.103

Belifch/Kh.bur 57,839
AU EuPhrates, 58,309

Source: GAP loan

-«... ^z-z^'Tr-»wrce of computatfona>

8,856

10,754

10,754

♦.162,320

384,305.000
237,695,000

622,000,000
*26,162,000

-143-

2.241,313

244,293,000
151.097,000

395,390.000
397,631,000



Table v-7

IRAQ'S PROJECTED SHARE OF EUPHRATES WATER: 1986 - 2000+
In Mem

1986-1990 1990-1995 1995-2000 2000+

Estimated

"Natural Flow" 33,730 33,730 33,730 33 730
entering Iraq ' JJ,/JU

Combined Turkish

and Syrian Use 4,106 13,249 24,351 28,760
of Water '

Share Remaining

f°r IraC* 29,614 20,471 9,369 4,960
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Table V-8

PART I — PEAK RECORDED FLOWS AT HIT, IRAQ
(1924-1973)

Peak Flow . n+1
Year cu m/s m

1=
m

1969 7390 1 51.00
1968 6654 2 25.50
1967 6072 3 17.00
1929 4980 4 12.75
1963 4816 5 10.20

1972 4810 6 8.50
1954 4730 7 7.29
1948 4670 8 6.38

1940 4660 9 5.67
1952 4610 10 5.10

1953 4540 11 4.64
1944 4530 12 4.25
1938 4500 13 3.92
1966 4484 14 3.64
1971 4435 15 3.40

1956 4430 16 3.19

1957 4420 17 3.50
1941 4220 18 2.83
1960 4080 19 2.68
1942 4040 20 2.55

1943 3900 21 2.43
1939 3850 22 2.32
1946 3750 23 2.22
1950 3690 24 2.13

1931 3630 25 2.04

Peak Flow n+1

Year cu m/s m

26

T=
m

1964 3548 1.96
1936 3450 27 1.89

1965 3422 28 1.82
1926 3320 29 1.76
1937 3320 30 1.70

1928 3240 31 1.65
1935 3200 32 1.59
1949 2950 33 1.55
1947 2900 34 1.50
1959 2770 35 1.46

1955 2600 36 1.42
1970 2550 37 1.38
1945 2510 38 1.34
1958 2480 39 1.31
1951 2470 40 1.28

1962 2224 41 1.24
1933 2170 42 1.21
1924 2120 43 1.19
1973 2055 44 1.16
1927 1850 45 1.13

1925 1750 46 1.11
1961 1732 47 1.09
1934 1730 48 1.06
1932 1630 49 1.04
1930 850 50 1.02

Source: al-Hadithi<3067>, Table E-2, p. 228 & Table E-5, p. 236.

N.B. Peak and minimum momentary flows do not coincide with
peak and minimum monthly and/or yearly averages at all times
Nevertheless, Dunne and Leopold<3059>, suggest that -momentary
discharges be used for these computations.
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Table V-8 continued

PART II — MINIMUM RECORDED FLOWS AT HIT, IRAQ
(1925-1973)

Minimum

Flow , n+1
Year cu m/s m

T=
m

1973 81 1 50.00
1961 94 2 25.00
1970 150 3 16.70
1962 153 4 12.50
1964 162 5 10.00

1925 177 6 8.30
1959 194 7 7.10
1958 196 8 6.30
1927 196 9 5.60
1930 201 10 5.00

1928 208 11 4.60
1934 209 12 4.20
1932 213 13 3.90
1933 215 14 3.60
1965 218 15 3.30

1972 224 16 3.10
1951 226 17 2.90
1926 228 18 2.80
1955 228 19 2.60
1935 236 20 2.50

1942 238 21 2.40
1957 238 22 2.30
1931 240 23 2.20
1963 248 24 2.10
1971 251 25 2.00

Minimum
Flow n+1

Year cu m/s m

26

T=
m

1960 253 1.92
1947 261 27 1.85
1950 264 28 1.79
1956 269 29 1.72
1949 273 30 1.67

1937 275 31 1.61
1952 281 32 1.56
1948 281 33 1.52
1945 290 34 1.47
1938 291 35 1.43

1929 298 36 1.39
1941 303 37 1.35
1946 304 38 1.32
1966 304 39 1.28
1953 308 40 1.25

1943 309 41 1.22
1944 330 42 1.19
1936 331 43 1.16
1954 336 44 1.14
1940 343 45 1.11

1939 359 46 1.09
1969 404 47 1.05
1967 408 48 1.04
1968 453 49 1.02

Source: al-Hadithi<3067>, Table E-2, p. 228 & Table E-5, p. 236.

N.B.- Peak and minimum momentary flows do not coincide with
peak and minimum monthly and/or yearly averages at all times
Nevertheless, Dunne and Leopold***", suggest that momentary
discharges be used for these computations. Z^ "tctry

-145a-



I

Table v-9

SALINITY AT TWO DIFFERENT LOCATIONS ON THE EUPHRATES RIVER*
(micromhos/cm)

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Tabqa 550 530 475 420 420 430 480 505 525 565

Deir ez-Zor 660 610 600 455 560 480 625

Source: Raslan and Fardawi<2710>, p. 216.

Number of years unspecified; probably a one year

725 735 760

Nov Dec Average

615 450 497

700 480 616
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Table V-10

COMPOSITION AND CONCENTRATION OF SALINITY IN THE SYRIAN JEZIRAH

EC x 103
Sample* mmhos/cm pH Ca Mg K

Euphrates 0.484

Euphrates 0.427

Well 1.420

Well 12.100

Well 27.923

I 7.3 2.90 1.53 0.33

7.4 0.88 1.72 0.13

7.4 7.80 3.36 0.18

7.1 24.20 58.60 1.03

Na NH CO. HCO. CI

1.87 0.11 3.72 0.24

2.48 0.11 0.17 2.60 0.92

5.65 0.06 0.33 3.64 6.53

78.26 0.11 0.25 2.44 62.10

SO NO. SAR Class1

0.63 0.06 1.25 C2-S1

1.08 0.02 2.07 C2-S1

3.37 0.02 2.40 C3-S1

83.20 11.60 12.20 C4-S2

7.4 18.00 179.20 1.03 230.40 0.33 0.83 8.06 173.80 244.70 0.02 23.20 C4-S3

SAR = Sodium Absorption Ratio
Sample locations unspecified except as shown.
See Diagram V-8.

Source: Raslan and Fardawi(27,0>, p. 217.
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Graph v-5

VARIATION OF TOTAL DISSOLVED SOLIDS CONCENTRATION
WITH STREAM DISCHARGE FOR THE ATHI RnS

AT OL DONYO SABUK, KENYA
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Source: Dunne & Leopold(3059>
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Graph V-6: Changes in Salt Content of the Sevier River
Utah, as a Result of Repeated Diversion for
Irrigation.
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Graph V-7

SALINITY AND AVERAGE MONTHLY DISCAHRGE
OF THE EUPHRATES RIVER
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WAtER SUBTRACTIONS EUPHRATES RIVER: UPSTREAM USERS OPTIMUM SCENARIOS
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MAP V-1

HEADWATERS OF THE EUPHRATES RIVER

KEY
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• Gauge Station (Dala Not Available)
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MAP V-2

HYDROGRAPHY OF THE
EUPHRATES (FIRAT) IN TURKEY

BELOW KEBAN

(WITH GAUGING STATIONS)

_

Source: Elektrik Isl.

EtCid Id., 1982 Water
Year Discharges,

(Ankara, 1958), and
GAP (Ankara, 1980)

2123

KEY
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MAP V-4

NAMED RESERVOIRS OF THE SOUTHEAST ANATOLIA PROJECT:
KARAKAYA & DOWNSTREAM
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Map V-5: Valley of the Euphrates River near Meskene, Syria

(Showing the floodplaln and bluffs)*

Source: Wilkinson(3253).

This area now flooded.
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Map V-6

GROUNDWATER HYDROCHEMISTRY
OF THE JEZIRAH, SYRIA

Source: FAO, Map 4 Ras Al
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Diagram V-lb: Ras al-Ayn Exhaustion Time
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Diagram V-2: Schematic Representation of Proposed Hydrologlc Relationships in the Ceylanpinar/Ras al-Ayn Regi
(Estimated and Announced Values Added Wliere Possible)

® 394.S (est.)
x 10*
cu m/yr

JPrecip.

water supplied
l

o>

I

Main

Canals

_n_n

as needed

seasonal I
runoff J i

i

—, (IGi) 2.3 x 10' cu m/yr

T

Turkey

evapora.,

evapotra.,

irrig.

?

(?) 200,000 ha
total

® 140,000 ha

3) 804 x 10'
cu m/yr

JL

® 60,000 ha
(planned &
producing)

fields RF

fields

2) 142x10"
cu m/yr

Res. *
©

E
infil.

-> Aquifer i
infil.

Pumpage

© 852 x106 cu m/yr
(Ceylanpinar)

® 13 x106 cu m/yr
(Mardin-Kiziltepe)

© 689.3 x106cu m/yr
© 162.7 x106

cu m/yr est.

Syria

For detail

see

Dla. V-3

Springs 4h Res

Evapo-
trans.

fields

infil.



I

I
M

CPi

I
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Diagram V-4: USDA Classification of Irrigation Waters

too
3*5000

250 750 22 50
CONDUCTIVITY - MIC«0MMOS/CM. (EC..O«) AT 23* C.

LOW MEDIUM HIGH VERT HIGH.

SALINITY MAZAftO

Source: Withers and Vipond(3223), p. U4. from
USDA "Diagnosis and Improvement of Saline and
Alkalxne Soils," Agricultural HandhnM, To. 60.
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80.8 Sajur

80.2 Aleppo

.

Diagram V-5

Sequential Water Budg.t o* th. Euphrates River ca. 2000+

i8220*

Qtl

Lower

Euphrates

Project

»El 15279

Hilvan

Ceylanpinar Pumping Project
60,000 ha x 1148 deplet/ha

- 689 mcm/yr
RF - 371

Total withdrawal - 1060 oca
(These figures not counted
in computations.)

Nusay
bin

QU " 9.3 - W.3 +».3 +"kh +»t3
ĴUtUtal flow at Karkamia (Table EF 10, p.

♦.♦Ballkh ' a C°Unted ** E«P«rate, projects.
- Reservoir size unknown and evaporation not included

Lower value include, depletion estimated for Ceyl.„plnar project
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APPENDIX A

the naJSi ^iver* gST* c^erV^ ab°VS ^presents
"natural" river flow, it is neceSLrS T^^6 the average
water diverted to the flow meaSSd L ° add the am°*nts of
ma:or tributaries. rjsina ??™£^ * SOItle Doint bel°w all
Hathaway, Adams, and Clvde - ii^\ from the report of
diversions in 'Turkey, Syria aid\estimates of irrigation
possible to calculate S ifZ• andJIraq are made - it isfollows: aicuiate an estimated natural river flow aS

CALCULATIONS OP AVERAGE "NATURAL.. pt«»
OP EUPHRATES RIVER AT HItTi^aq

(Milliards of Cubic Meters^

Measured River
Hit. Traq

Jan 1.86
Feb 1.94
Mar 3.14
APr 5.77
May 6.54
Jun 3.27
Jul 1.48
Au5 0.86
SeP 0.73
0ct 0.90
Nov 1.21
DeC 1.54

Total 29.24

Diversions
in Turkey

0

0

0

0.07

0.17

0.30

0.37

0.33

0.18

0.07

0

0

1.49

Diversions
in Syria

0.05

0.07

0.24

0.24

0.37

0.46

0.52

0.44

0.29

0.14

0.09

0.05

2.96

Total "natural"
river at- nit

1.91

2.01

3.38

6.08

7.08

4.03

2.37

1.63

1.20

1.11

1.30

1.59

33.69

Adapted from Hathaway et ai -w^
SKITS"1 as.net diversions 'alter Skina ft Diversio^ wereflow" from irriaaterJ ian^, t taxing into account "returnvera made .vaUag^SS*,*^™- and «WiCp*tlSS
Source: Gail a u=.+-v,^
Clyde, Report on Intl^tl^J^ W* Adams' an* George D
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