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SOURCES OF POTENTIAL
CONFLICT IN THE PERSIAN GULF:
THE WATER FACTOR

Thomas Naff

Even in the earliest sources of antiquity, water was consistently a key
factor of security and conflict among the inhabitants of the Euphrates
Riverbasin.Hammurabi, in his code of laws, made what was perhaps the
first known attempt tosetlegal rules for theownership anduse ofwater
inordertoavoid strife among thebasin's polities. Later, veryearly in the
Muslim era(atthebattleofSiffin[657 A.D.] onthelower Euphrates, which
pitted the fourth caliph Ali against the insurgent Mu'awiyya—a conflict
whose outcome changed the course of Islamic history) water played an
important strategic role for both sides.1

Today water continues to be an issue of serious contention in the
Euphrates basin and in other parts of the Persian Gulf region. But the
cause of most current tension is not an actual shortage of water. The
Euphrates basin does notyet suffer from scarcity—although it looms—
except in a few highly localized situations, and southward the states of
the Arabian Peninsula have so far been able to produce enough
desalinated water to supplement their dwindling groundwater resour
ces, at least for the short term. Rather, potential water-related conflict in
the Persian Gulf region lies in an intricateweb of problems: maldistribu
tion, mismanagement, poor planning, unsustainable population growth,
overexploitation, pollution,seriousinadequacies ofsupply projected for
the near future, and the complicated hydropolitics among the Euphrates'
riparians—Turkey, Syria, and Iraq—that not only share the river but
mutual hostility as well.

Further complicating the picture isTurkey's recently acquired ability
to exercisecomplete control over the Euphrates, 96percent of which rises
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in the Anatolian Peninsula and whose total average annual flow is about
30 billion cubic meters (bcm) per year. Ankara demonstrated this power
in January 1990when, for the first time in history, it cut off the entire flow
of the river for two monrhsMuring the first phase of filling the reservoir
behind the Ataturk Dam. Despite Turkey's assurances that it would not
abuse its superior hydrogeological position, its downstream neighbors
remain troubled, especially Iraq, which was acutely aware that during
the Gulf War Turkey came under pressure to cut the flow of Euphrates
water to forceIraq into quick submission. Nor were the strategic implica
tions of this power lost on Syria.

Compounding Iraq's vulnerability is the extent to which the Turks
and Iranians have potential control of the Tigris River as well: over 60
percent of that watercourse, whose annual average flow is about 32-33
bcm, originates in the mountains of eastern Anatolia, while another 10
percent of its source rises in Iran. Both Turkey and Iran clearly possess
the capacity to reduce the flow of the Tigris River into Iraq. In these
circumstances,without some kind of negotiated agreement with Turkey,
Syria,and Iran,Iraqcannot safelyrelyon utilizingthewaters of the Tigris
to mitigate anticipated losses from the Euphrates, nor can Syria, in the
absence of a firm agreement with Turkey, be assured of its supply of
Euphrates water.

Thus far, the aquifers that Iraq shares with Saudi Arabia and Jordan
have not been a source of friction but could become so very quickly
(Amman has for some years complained informally that the Disi aquifer
in southern Jordan, which is shared with Saudi Arabia, is beingharmed
and diminished on the Jordanian side through overpumping by the
Saudis). Should water supplies from the two rivers be decreased sig
nificantly, then Iraq will have to exploit all possible groundwater resour
ces as fully as possible.That development could bring competition from
those neighbors with whom it shares aquifers, who are themselves al
ready facing imminent water shortages.

The climate of the Arabian Peninsula is for the most part arid to
hyperarid. Thegreat bulk of its natural, undesalinated fresh water comes
fromvery limitedunderground sources—many of whichare nonrenew
able—with very little more from precipitation in areas of higher eleva
tion. Theaverageannual rainfallfor the seven nations of the peninsula is
only 81 mm, ranging from a low of 70 mm in Kuwait and Bahrain to 122
mm in Yemen. The average annual rate of evaporation for all the
peninsula's countries is43 times therateofprecipitation.2

Relative toitsdemographic growth rate—plus thepace and patterns
ofwaterconsumption, certain unsoundpolicies, and thecurrentlimits of
desalination technology—the Arabian Peninsula may well be at the
threshold of chronic shortages that will only grow more acute unless
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thesepatternsofusagearealtered. Although it willbecome necessary for
those peninsular states who desalinate their water to invest even more in
the technology,it willnot sufficesimply to putmore money into desalina
tion in order to solve their water problems (almost 50 percent of the
world's total desalinationcapacityis already centered in the peninsula).
Forthe technologyto produceenough additional freshwater fastenough
to keep abreast of the increasing demand and to make cost effective the
very large investment required, an affordable major scientific
breakthrough in desalination processes and engineering would have to
occur in the near future. Presently, no such technological advances are
projected in the next decade.3 It is possible that such dramatic progress
couldbemade,but ina highlyarid climate, it is anextremelyriskygamble
to formulate water policies on the basis of anything but current reality.
Even if the needed technological advances were made, the lead time it
would take to reap their benefits on the required scale would probably
betoolongtoavoidacrisis ifpresenttrendsofconsumption and manage
ment are not radically changed.

Except for the Caspian littoral and a few parts of the northwest, all
of Iran's 1,650,000 square kilometers of land are semiarid, arid, or ex
tremely arid. Only 5 percent of this area is cultivated, requiring large
amounts of water for irrigation. Mostof Iran is in a constant process of
desertification. Thus, exploitation of its arid lands by dryland farming
and other means is of great importance to Iran, particularly since the
production ofitsqanats has been declining steadily.4

Toward the end of the 1950s, specialized departments were formed
in Iran's Ministry of Agriculture and at Tehran University for the
development of programs of watershed management, conservation, and
desert research It was not until 1967 that the country's water resources
were nationalized, and this was followed in 1974 by the establishment of
a Department of the Environment in the Prime Minister's Office.5 Iran,
which is environmentally similar to Iraq, faces waterproblems that are
on the wholeprobablya littlemoreserious, thoughof a differentnature.

While Iran is a potentially importantplayer in the hydropolitics of
thePersian Gulf, two factors mitigate against including Iran significantly
in this analysis. First, the mullahs have tended to neglect Iran's water
problems. Iran's hydrological infrastructure, like most of its economic
bases, has suffered badlysince therevolution, particularly in thewakeof
the war with Iraq.

In April 1995, domestic water shortages became so severe that
thousands of Iranians in Islamshahr, a working-class district south of
Tehran, took to thestreets to demand adequate supplies of fresh water.
The demonstrations grew so large and violent that the Revolutionary
Guard was called outtoquell them by force, resulting, itwas reported,
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inhundreds of dead and wounded.6 Itwould take considerable expendi
ture to improve the water sector to the point where it could serve the
needs ofa population that is expectedto double by 2010, numbering some
100million. Given such urgent domestic needs, the deteriorating state of
the economy, and the high loss of professional human resources in the
war with Iraq, it is unlikely that Iran would choose to initiate a policy of
aggressive hydropolitics against Iraq. Iran is not dependent on any Iraqi
sources of water, would have no legitimate claims on Iraq's surface
waters, and so far as is known, does not share aquifers with Iraq.

But Iraq is dependent to a degree on waters that originate in Iran. For
the past fewyears mere has apparently been serious discussion in Tehran
about developing the Lesser Zab for irrigation and hydroelectric energy.
The Lesser Zab provides 17 percent of the Tigris's flow in Iraq. Should
Iran's development plans for the Lesser Zab be fully implemented—
depending on Turkish and Syrian activities on the Euphrates and upper
Tigris—tensions with Iraq could be engendered by possible reductions
in the flow of the Tigris into Iraq. There may be an element of malice
toward Iraq in this scheme,but if there is, it must be secondary; plans for
hydrologically developing the Lesser Zab preceded the revolution by
some years. Otherwise, there is no clear evidence that water has played
a significant role in Iran's strategic planning or relations with its Arab
neighbors. Reinforcingthis conclusion is the fact that during the war with
Iraq, Iran made no effort to cut off water from either the Lesser Zab or
the Diyala River,which also feeds the Tigris.The second reason for giving
Iran only limited attention in this chapter is that it has been not been
possible to collect reliable data on hydrological conditions and other
water-related issues in Iran since die revolution, making any authorita
tive statements all butimpossible.7

Water has become a factor in an interesting security relationship that
is evolving between Iran and Qatar, one of Tehran's smaller Arab neigh
bors. Should Qatar's approach succeed, it might presage a general
strategy that could be profitably employed with local adaptations by
other smaller peninsular actors who are proximate to Iran. Since early
spring of 1994,the Qataris and Iranians have been holding serious talks
about the possibility of Iran selling Qatar water from the Karoun (or
al-Karun) River, which originates in Iran and flows into the Shaft al-Arab
with a flow of 27 bcm—not an insignificant body of water. The water
sought by die Qataris would be delivered by means of a pipeline that
would serve a dual purpose. It would be run along the southern Iranian
littoral deliberately routed through a string of impoverished, water-short
villages, and men over into Qatar, thus benefitting needy Iranians and
simultaneously providing a source of hard currency from water sales to
Qatar. Qatari authorities stress that this water would not be used for such
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"strategic" purposes asdrinkingor for industry,which would tieQatar's
watersecurity to Iran. Rather, it wouldbeusedtorecharge fossil aquifers
whose water would then be used for such nonstrategic functions as
gardening or recreation.

This is only one of many overtures that Doha, for the sake of its
security, has made to Tehran in quest of positive ways to engage its
powerful, bellicose neighbor. Qatar prefers cooperation and friendship
to confrontation. The underlying assumption of this policy is thatgiven
the issues of potential dispute that could erupt between the two neigh
bors—e.g., possible expansion of Iranian claims tothenorthern segment
of the oil field that lies along the median Qatari-Iranian oil line in the
Gulf—the best strategic option istobase relations withIran on friendship
and good neighborliness. Water, a resource even more vital than oil but
presently less controversial, is perceived asa positive link.While sucha
policy is fraught with risks, it is believed tobeless dangerous than any
other approach that could antagonize the Iranians. Qataris sensitive to
the fact that it has very little sympathetic standing in American or
European public opinionand therefore cannot counton beingdefended
by theWest from Iranian aggression.8

Irrespective of region or conditions, solutions to water problems
must alwaysbe commensurate with the complexnature of water—that
is, solutions mustnecessarily involve several simultaneous approaches
on many linked salients: technological (including biotechnology),
economic, managerial (including demand management), political,
demographic, educational, and ideological. The parched nations of the
Persian Gulf are particularly susceptible to this dictum. With a sharper
focus on the major issues of water, security, and conflict in the Persian
Gulf region, thepicture becomes atonce clearer and more troubling. For
purposes of analysis, a distinction needs to be made between the
hydropolitical situations inIraq and the Arabian Peninsula. Although the
two cannot be disaggregated in geopolitical and strategic terms, their
hydrological conditions are sufficiently different to warrant separate
treatment.

The Arabian Peninsula

Despite shortages, there is not yet a water crisis either collectively or
singly among the nations of the Arabian Peninsula serious enough to
create conditions that could erupt inwater-related conflict. The problems
that exist are more hydropolitical than purely hydrological, butserious
nonetheless. There are among all the actors ofthe Peninsula shortsighted
policy and behavioral trends that are moving them in the direction of
possible water-based conflict. What makes this situation disturbing is
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that in the arid climate of the region, where fresh-water supplies receive
so little replenishment and consumption is rising so rapidly, crisis
conditions could develop very quickly,before effectivemeans for manag
ing them could be mobilized. In those circumstances, water scarcitycould
combine with other factors to contribute significantly to political and
economic dislocations, which could, in turn, lead to state weakness and
potential conflict.

Although there are no surface river systems among the nations of the
Arabian Peninsula, they are not entirely free from possible transboun-
dary water disputes. Border oases, for example, have a long history of
contention, and some states, such as Saudi Arabia, Yemen, Iraq, and the
United Arab Emirates, share aquifers. Several countries have in recent
years undertaken systematic audits of their water supplies—e.g., Saudi
Arabia, Oman, and Qatar. Despite some very good individual national
hydrological surveys, there has been no comprehensive, integrated, ac
curate mapping and analysis of all the peninsula's underground water
resources to determine not only quantities, quality, and systemic and
hydrogeological interconnections, but how much is renewable or non
renewable (i.e.,fossil). These data are essential for effectivemanagement,
especially demand-management, of water and for determining the safe-
yield of groundwater sources. Aquifers are of a certain delicacy. Because
the effects of misuse are hydrologically cumulative, aquifers can be
seriously harmed or destroyed in a relatively short time,especially in the
absence of good data for managing them; most aquifers cannot be
recovered once they are ruined.

Consumption Trends Among the GCC Nations

It isapparent from some available data9 thatthenations of theGCC are
usingup theirfresh-water resources at a ratethat,ifunaltered, will place
them on the precipice of a very serious crisis within a generation. For
instance, Qatar's groundwater reserves are under extreme pressurebe
cause of overexploitation:withdrawals of water exceedby five times the
natural annual recharge of the aquifers. Between 1972 and 1993 Qatar
accumulated a water deficit of about 850 million cubic meters (mem),
which amounts to one-third its total estimatedsupply. Water levelshave
been dropping between 0.05-1.0 meters each year, with a commensurate
rise in salinity and deterioration of quality. Given Qatar's climate, geol
ogy, and environment, such depletion rates are simply unsustainable.
Unsalinated Saudi groundwater reserves are estimated to be between 300
and 500 bcm. This estimate is almost certainly too high, as the Saudi
kingdom isknown tohaveincreased itsconsumption ofwaterforagricul
ture alone more than tenfold in the past fifteen years.10 The aquifers
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underlying the KhuffFormation in central Saudi Arabia have been drawn
down by about 14meters in the last 15years.

In 1965, inhabitants of the GCC states used water for domestic pur
poses at the rate of 165litres per capita per day (led). In the decade of the
1980s, that figure increased to 300led and presently stands at 400led, a
rate of consumption comparable to Israel's and some smaller industrial
ized states of Europe who have exponentially more water. By far, the
largest consumer of water for all the peninsular countries is the agricul
tural sector,which was collectivelyusing some 3.1bem/yr in 1980. That
rate is projected to rise by the year 2000to 24.8 bem/yr. The largest single
country increase for the same period will occur in Saudi Arabia, where
the agricultural sector's share ofwater will surge from 1.8bem/yr in 1980
to 20 bem/yr by the turn of the century. Bahrain's consumption in the
same period will have almost doubled, from 70mem/yr to 130mem/yr,
while Qatar's will have quadrupled, from 40 mem/yr to 160 mem/yr.
The projected total water requirements of the peninsula in the year 2000
are expected to be 31.6bcm rising to 35.4bcm by 2010. Of those amounts,
agriculture is expected to consume 27 bcm in 2000 and 29 bcm in 2010,
leaving only 4.5 bcm and 6 bcm respectively for all other purposes.
Compounding these figures is the fact that between 25 percent and 30
percent of water used in GCC agriculture is lost every year to waste and
inefficiency.11

Suchconsumptiontrendsmakeit easiertounderstandwhy desalina
tion alone, particularly in light of present technical limitations, cannot
within the foreseeable future solve the peninsula's looming water scar
city problems. Underlying this situation like a grumbling volcano is the
collectiverate of population growth among the GCCnations, one of the
highestin theworld. Between 1970and 1990, the totalpeninsular popula
tion increased from 18 million to 31 million.12 At an overall average
growth of 3.6 percent per annum, the current number of inhabitants of
the peninsula will double inabout Kpyears. This is a region, it should be
recalled, that isalready the largest importer of food per capita onearth.

Water and Oil
\^d

In nature, water and oil are geomorphologically closely affiliated; tech
nologically,water plays a key role in the production of oil. This relation
ship raises a weighty question: Do these natural and technological
connections mean that the shortage of fresh water in the Persian Gulf area
and thegrowing demand onit for human consumption ultimately con
stitutea serious limitation on thecontinued highlevel ofoilproduction,
with the obvious concomitant socioeconomic andpolitical implications?
Ifthecomprehensive roleofwaterinoilproduction istaken at face value,
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the short answer would be an apparent yes; closer scrutiny of the facts,
however, yields a more complicated no. Oil and water, as we shall see,
do (metaphorically) mix in the Middle East.

The production of oil, and all other forms of energy from fossil fuels
and nuclear power, requires the use of relatively substantial amounts of
water—preferably, but not always necessarily, fresh water. Reciprocally,
the movement of water necessitates the expenditure of significant quan
tities of energy in the form of oil or gas. Israel, for example, uses about
one-fifth of its total national energy supply just to move water. While the
oil resources among the GCC countries are collectively huge, they are
finite and unevenly distributed. More to the point, their water resources
are only a fraction of their petroleum-based energy supply, which, con
sidering the role ofwater in oil production, gives the appearance of being
a limiting factor in the production of that vital commodity.

Water is necessary for almost all of the processes of oil production—
for the exploration and drilling of oil and gas (which requires far less
water than oil) and, for the extraction of oil, including drilling, flooding,
and treatment. For example, in the United States, where oil reserves are
all but exhausted and wells need to be flooded or injected with water to
build enough pressure to pump up the remaining oil, the production of
500 million tonnes of oil per year requires about 45 mem of water—that
is more than three times the useful water available from the Jordan
River.13 Aby-product ofoil production issaline water, which isbrought
up simultaneously with the oil and must somehow be eliminated safely.
Ways for pumping oil out of nearly used-up or low-pressure wells have
had to be devised. The most common techniques for secondary and
tertiary recovery of residues involve a significant input of water by
flooding under pressure or the injection of steam. Most of the water used
for the various means of producing oil is completely consumed or is
unusable for other purposes. Once the oil is extracted, its refinement
entails large volumes of water too, 96 percent of which is entirely used
up. Thegenerationof energyby the burningofoil or gas (or the produc
tion of nuclear power) also involves large amounts of water for cooling
purposes.14

Given the essential role water plays in the extraction and refinement
of oil, it would seem that the continued high rate of exploitation and
production of the region's enormous oil reserves (Saudi Arabia alone
pumps eight million barrels a day) could simply overwhelm the Gulf's
meager water supplies, or, the very slightness of the latter vital resource
could severely limit the production of oil.Either way the result would be
water-based problems that could causeconflict, most probably if com
bined with other destablizing issues. However, that scenario is very
unlikely to occur.
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Generally speaking, it takes a barrel of water to produce a barrel of
oil.15 However, because each reservoir has its own peculiarities, each has
its own water-to-oil ratio. Moreover, if a faster rate of production is
desired, then the ratio changes to more water per barrel of oil, whatever
the features of the reservoir. In most of the Middle East, especially the
Persian Gulf region (except for the Neutral Zone between Saudi Arabia
and Kuwait), oil is free flowing. That is, there is enough natural
hydrogeological pressuretokeepthe oilflowing onceit is tapped,obviat
ing the need for constant insertions of water at each well or field. There
is so much oil that the draw-down rate to the point of requiring water is
not inordinately high. Butthe rate of production is high enough to require
the injection of water around the edges of the fields to keep the wells free
flowing. In Saudi Arabia if an oil well produces fewer than 5,000barrels
per day, it is shut down to preserve the pressure.

Oil in the Persian Gulf region was originally formed in an environ
ment of water. It is found in the same rocks that also captured water. In
fact, most of the oil in the region is of that type; it is underlaid by huge
reservoirs of very deep, highly saline water that provides much of the
pressure that makes the oil free flowing. The Wassiyya aquifer that
underlies eastern Saudi Arabia, Kuwait, and Iraq is estimated to be over
4,000 feet deep and to contain between 800 bcm and 1,600bcm (or five to
ten trillion barrels) of very saline water. At its shallowest end as it
approaches Riyadh in thewest,it gradually becomes fresh water,onlya
small fraction of the total.

Fresh water is preferred for use in oil operations. However, salt water
will perform the same function in drilling, though the resulting saline
muddy slush must be disposed of, which adds to the cost. Water is used
in this function to enable the drill to move faster and to make it easier to
pull the drill up. When an oil field is drilled without the use of water, the
usual average yield is about 25 percentof the actual supply in the rock.
Thegas that is produced with the oil canbe compressed and reinjected
to increase the yield,but it is not as effective or as cheapas water,which
produces a 30 to 35 percent recovery rate. Because saline water from sea
or ground sources canbe used in thedrillingand pumpingstages of oil
production, water is therefore nota limiting but rather anefficiency and
cost factor. In other stages of refinement, modification, and transforma
tion into other products, it is mostly fresh water that is needed—some of
which can be reused—but not as yet in suchgreatquantities as to be a
limitation. Enough desalinated water is presently being produced to
satisfy the fresh water needs of industries in the peninsula associated
with oil without cost to the other economic sectors. That situation is
expected to continuewithout seriousproblems in the short term.
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Other Persistent Factors of Potential Conflict

Nevertheless, a superordinate reality remains: The fresh water reserves
of the peninsula are being consumed at a faster rate than they can
presently be replenished. Thosepeninsular nations presently desalinat
ing water have been driven by need to increase production significantly
within the next decade. Forexample, Saudi Arabia, which desalinates the
most water at 800 milliongallonsa day, plans to lift the daily volume to
one billion gallons over the next five to ten years. Unless there is a
significantbreakthrough in purification technology soon, however, even
theoil-rich nationsoftheGulf, whichhavethenecessarycashand surplus
energy, cannot rely on desalination alone cajarrcrfTo keep abreast of their
projected water demand in the short run, and perhaps into the inter
mediate future.

Salinated and desalinated water can probably provide the oil in
dustry with its needs, but for the other economic sectors, the prognosis
is less certain owing to several factors already adumbrated: foremost, a
population growth rate unsustainable in relation to rising demand for
decreasing supplies of water, unacceptable levels of inefficiency and
waste, and defective planning and policy decisions. The persistence of
these circumstances could rapidly create destablizing, conflict-prone
hydropolitical conditions. Anysignificantdomesticconflict in any of the
key actors in the peninsula could have large regional and international
repercussions.

An obvious prerequisite for conflict avoidance in those circumstan
ces is far better planning and management of water resources. The
problem lies not so much with the technocrats as with the decision
makers. Unnecessarily (some critics saywantonly) wasteful policies con
tinue in the face of alarming shortages. Some actors in the peninsula
persistin watermining—i.e. withdrawals from a depletable, nonrenew
ablereserve ofwatersuchas a fossil aquifer. This practice isoftencarried
on in order to grow water-guzzling, highly subsidized crops in the
hopeless pursuit of food security, Bedouin demands, or worse, to
demonstrate for reasons of prestige that despite the aridity of their
environment, governments can exportagriculture—paying no heed to
thefact thattheexport ofagriculture istantamount totheexport ofwater.
As one expert has argued, ". . . crops produced with mined water
contribute to a false sense of food security, since the harvest cannot be
sustained over the long term."16 That same wheat grown in certain parts
ofthe peninsula can bepurchased from abroad for one-tenth its price in
subsidies and water. There isnotasinglepeninsularnation (with perhaps
theexception ofYemen) thatcannot afford toimport all ofitsagricultural
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needs at far lower cost in money,water, and energy than its own irrigated
food crops.

Saudi Arabia is a good example. Three-quarters of Saudi Arabia's
water supply sits in groundwater reserves, most of which are fossil.
Saudis have been pumping that water at a rate more than five times the
estimated recharge. By 2010, the nation's aquifers are projected to hold
42 percent less water than they did in 1985. Some of mat water is used
for oil-related purposes, but large quantities are drawn for growing
irrigated crops like wheat, which is then subsidized and exported. Saudi
Arabia, it is reported, continues to use vital water reserves in a hopeless
endeavor to become self-sufficient in certain food types. The only way
that could be done even on a relatively small scale (and for the short term
only) is through intensive irrigation at great cost to the nation's very
limited supplies of water and with very high subsidies to the farmers.

For climatic reasons, Saudi Arabia will always be dependent on food
imports, which will perforce grow steadily as the population increases.
(Reports from the Saudi Kingdomindicate that water policies are being
reassessed with a view to greater conservation and efficiency.)As stated,
the nations of the Gulf regionalready import more food proportionately
per capita than any other part of the world. Climate and hydrogeology
dictate that the nations of the Arabian Peninsula cannot simultaneously
carry on irrigated agriculture on any significant scaleand oil production
with its related industries for very long without ruining their vital water
resources. The consequences would be unbearable.

But these problems are not without possible solutions. The most
difficult and longest term approaches would be to stabilize population
growth at sustainable levels, cease irrigated agriculture except in those
very few areas where renewable water resources can be sufficiently
recharged, investheavilyinwater technology (including purificationand
conservation technology), and improve water planning and manage
ment, including a shift to demand management. There are indications
that progress alongtheselines is in themaking. Demand management is
receiving serious attention among policymakers, more water experts are
being trained, and their advice is being heeded more often. Conservation
measures have begun, as in the United Arab Emirates, where a series of
waterharvesting damswasbuiltwitha totalstorage capacity ofsome 70
memto supplement the rechargeofgroundwater aquifersthat receivean
inadequate 120jnjs3a-of annual rainfall. Water supplies and quality are
being more closely monitored. The public isbeing educated (with vary
ing degrees of effort) aboutthe need forconservation. The recycling of
waste water is being studied, and members of the Gulf Cooperation
Council (GCC) are calling for cooperative endeavors in attacking the
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1ft
peninsula's water problems. Various proposed alternative sources of
water and technological solutions are also receiving consideration.

Other than desalination, the most prominent among the bruited
technological solutions to the peninsula's water problems is water impor
tation. Proposals range from icebergs towed from the antarctic to
"medusa bags" (huge nylon or polyester bags capable of carrying
hundreds of thousands of cubic meters of water towed by ocean-going
tugs) to long-range pipelines. While it is hypothetically possible to tow
an iceberg from Antarctica to, say, Saudi Arabia, it would have to be of
enormous dimensions for a sufficient portion of it to survive the trip to
be useful. But because of its immensity and the consequent slowness of
its movement, it would have to circumnavigate the lower latitudes of the
Earth about four times to escape the strong ocean currents of that region,
leaving very little of its original volume by the time it reaches its destina
tion. Medusa bags, on the other hand, are a practical possibility—they
would not constitute a solution per se, but could provide an important
marginal supply of fresh water especially in emergency situations.
Presently, successful experiments have been conducted with bags that
hold about a quarter of a million cubic meters of water. These bags are
still too small to be cost effective, but there are bags with a 1.5-2 mem
capacity in the planning stages. They can be used in conjunction with
pipelines. It has been calculated that medusa bags would cost more than
one-third less for the transport of water than using converted oil

19
tankers

The most publicized proposal for water transfer is the "Peace
Pipeline," vigorously promoted by the late Turkish prime minister, Tur-
gut Ozal in the 1980s. The original proposal called fortheconstruction
of dual 1,600-mile pipelines.Thesepipes would carry fresh commercial
water from two rivers in Turkey, tine Seyhan and Ceyhan, presumed to
have some 16 mem surplus per day that flows into the Mediterranean.
Thedelivery of thiswaterwould be intended as a supplementary rather
than a primary source. The "western" conduit would deliver water to
Syria, Jordan, and the western coast of Saudi Arabia, while the "Gulf"
pipelinewould provide water to Kuwait, Qatar, Bahrain, the United Arab
Emirates, and Oman. Preliminary feasibility studies paid for by Turkey
were completed in 1987; on the basis of those studies, Turkey received,
in 1989, $1.9 billion in loans from the United States and Britain to com
pletethenecessary studiespreparatorytobuildingthepipeline. Thefinal
plans produced an estimated cost of about $13billion for the Persian Gulf
pipeline and about$9 billion forthewesternpipeline, witha completion
time of about a decade. The pipes would be buried two meters below the
ground except for mountainous stretches, where they would be run
through tunnels.
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The proposal has not yet advanced beyond the planning and discus
sion phase and is, in fact, dormant. The reasons for its dormancy are not
technical—inthat respect, the project is quite feasible—rather they stem
from a combination of security and economic considerations. The chief
constituents of the main target, the Gulf nations, have not bought into the
plan, nor have other key actors such a Syria. All fear dependency on
Turkish water and all believe the pipeline would be easily susceptible to
sabotage and the cost of the water would be very high. The countries
through whose territories the pipelines must pass, especially Syria, have
not responded enthusiastically. Because the negotiations required must
involve so many actors, these states believe the discussions will be
complex, long, and difficult with no assurance of success. Another
serious potential problem that acts as a brake on the project is the belief
that Turkey's own increasing water needs over the next half century will
require the use of all of its water resources, leaving no surplus for the
pipelines.21 Although quiescent for the present, the idea has not yet been
rejected outright by the Persian Gulf states, and in conditions of extreme
shortage, could be revived. Moreover, such states as Saudi Arabia and
Kuwait could use a piped supply to recharge some of their fossil aquifers
annually to create a strategic reserve of water.

Prognosis for Water Conflict in the Peninsula

In sum, under the prevailing hydrological and political circumstances
among the states of the Arabian Peninsula, it is unlikely that water, in
and of itself, will be the source of acute international conflict in the near
future, although the longer term is less assured. Several influences com
bine to reduce the probability that a single factor—even one as significant
as water scarcity—will precipitate serious conflict in the short run. Such
influences include the existence of the GCC, which serves as a matrix for
commonpolicyamong themost important peninsularactors;the friendly
relations among most of the perunsular states; the strategicand economic
importance of their collective oil reserves to themselves and to the rest of
the industrializedworld;their sharedfearof the militaryand ideological
designs of Iraq and Iran; and their collective wealth, which will allow at
least a marginal increase of supplies from desalination. In addition,
policy makers are, incipiently, taking a more rational view of their
nations' water problems, which is beginning to translate into positive
actions.

But it should be stressed that the states of the Arabian Peninsula are
not altogether immune from water-related conflict, particularly of the
domestic genre. Given the demographic growthrates in the peninsula,
increasing water scarcity, if unmitigated, could be a cause of domestic
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economic, social, or political destablization. This is true especially if
water shortage combines with other factors of conflict, which often occurs
in arid regions. The repercussions of water-related conflict could quickly
become international. For example, assume hypothetically that a major
oil producer—e.g., Saudi Arabia—suffers a severe, prolonged water
shortage in combination with serious civil unrest stemming from the
agitations of a radical religiopolitical group, or from poor leadership.
Each causal factor of unrest, including water, would tend to intensify
reciprocally all of the other factors of potential conflict, and the prob
ability of strife would rise accordingly.

The Euphrates Basin

There exist many historical, hydropolitical, and ideological reasons for
conflict among the riparians of the Euphrates basin where the consequent
possibilities of dissension are much higher. Animosity and mistrust have
tainted Turkish-Syrian relations since June 1939, when Turkey, with
French collusion, annexed the Syrian district of Alexandretta, renaming
it Hatay. On the other hand, Turkish-Iraqi relations have been largely
cordial since the establishment of the Turkish Republic, even though
Turkey cooperated with the UN coalition in the Gulf War of 1990.The
Turks are anxious, for economic reasons, to reestablish good relations
with Iraq. Between Iraq and Syria, there is a deep ideological divide that
appears to be unbridgeable so long as presidents Hafiz al-Assad and
Saddam Hussein remain ensconced as heads of their respective regimes.
The chasm was created by several forces: a power rivalry between the
two presidents, each perceiving himself and his nation as the natural
leader of ihe Arab world and, until recently, the most uncompromising
anti-Israeli rejectionist;an angry ideological split between the Syrian and
Iraqi branches of the Baath Party; and, not least, by a personal contempt
and hatred that each leader harbors toward the other. However, in arid
lands, water is a superordinate interest and has often overridden many
divisions between neighbors for the sake of survival. As will be evidenced
shortly, Syria and Iraq for precisely this reason have held technical
talks—albeit infrequently—about sharing water and even discussed
specifics of allocatingthe Euphrates' flow after it leavesTurkey.

Butthere is one significant common ground on whichIraq and Syria
stand—that is, their mutual concern over whether there will be sufficient
flow in the Euphrates to satisfytheir long-termneeds when Turkeyfully
implements the Greater Anatolia Project (GAP). As indicated, about 96
percentof the flow oftheEuphrates rises inTurkey and about65 percent
of the waters of the Tigrisoriginate there as well.GAPencompassesboth
river basins, though, because of insufficient finances, work has been
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undertakenonlyon the Euphrates. Whencompleted and fullyoperation
al, the projected cost of GAP will have been upward of $32 billion (up
fromearlierestimates of$20 to$24 billion), and theproject is expected to
accountfor 22percentofTurkey'stotalhydroelectric energyproduction
and 19 percent of the country's irrigable land (about 1,500,000 new
hectares).22 It is clearly ahuge undertaking that will consume enormous
amounts of water. Furthermore, unless Turkey is persuaded to clean up
the water it sends downstream, Syria and Iraq will have to contend with
water polluted by salts and chemical residues from fertilizers and insec
ticides carried back to the main river channel by return flows from the
massive irrigation involved.

Although Syria and Iraq share common concerns, the field is not
level. Syria is an upper riparian to Iraq. Some reputable analysts (e.g.,
Kolars) have estimatedthat onceGAP is completely implemented on the
Euphrates, Syria could loseabout 40percentof its supply of Euphrates
water, and Iraq as much as 70 percent. Unlike Iraq, Syria does not have
thecurrentadvantage ofTigris watersflowing overits territoryand thus
depends more heavily on the Euphrates. But if and when Turkey
develops the Tigris on its side of the border—and if Iran decides to use
more ofthefeeder streams thatsupplytheTigris after it leaves Turkey-
Iraqcould face a hydrological crisis ofverylarge dimensions, losing up
to 75percent to 80percent of its supply from surface waters. Furthermore,
Iraq's demographic growth rate will double its populationwithin about
25years (sowill that of Syria), and Iraq does not have a considerablesea
coast from which to derive any substantial amounts ofdesalinated water.

It is improbable that Iraq's groundwater sources could make up
enough oftheprospective losses from surface flows toallow Iraq toavert
a crisis—should those losses transpire. What is presently known about
Iraq's aquifers—most ofwhich have been located butare incompletely
mapped, unevaluated, and known to be fossil—indicates that
groundwater could supply nomore than30to40 percent ofIraq's needs.
This would still leave a 60- to 70-percent potential shortfall in total
supply,evenwhen reckoned onlyon thebasis of usageprojected forthe
next decade. The shortfall could be larger, depending on population
growth andwhether Iraq adequately improves management and usage
efficiency andconservation. (These conservative estimates aresubject to
error, becauseit has not beenpossible at tius stage to determinethe safe
yields of most of the aquifers.)

There areother serious deficiencies inthegroundwaters ofIraq that
limit their usefulness. They lie very deep and are generally of poor
quality; they are very brackish and would require desalination. The
necessary technology for extraction andpurification would require con
siderable on-going expenditures. In addition, most of Iraq's soil isofsuch
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poor quality that the cost of drainage and reclamation to leech out the
saltswould be another persistenthigh expenditureofmoneyand water.
Because of the poor grade of Iraq's soil,great amounts of irrigationwater
are needed to grow crops. Thus, farming such land would require con
tinuing water and agricultural subsidies to farmers to make the cost of
the food produced affordable.

There is a certainhistorical irony in the present situation. Iraq was
rich in soil, irrigation, canals, and agricultural production, as late as the
1950s. At times in this century, Iraq was producing enough food—espe
ciallywheat and rice—to feed a population of some 35 millionpeople.
But the effects of long-term natural changes in the river channels, soil
erosion, and salination of irrigatedlandhas causeda steadyreductionin
per capita agricultural production in Iraq. Since 1958, Iraq has changed
from being mainly an agricultural nation that exported wheat, rice,and
other foodstuffs to being an oil-producing, semi-industrial country that
imports most of it food. Neglect of proper drainageand irrigationprac
tices, worsened by the migration of farmers to the oil fields and cities, led
to increased salinityof the soil. Theproblems of poor-quality water and
soil have been compounded by the government's policy of making
agriculture and water a matter of military security. Between 1974 and
1984, publicinvestmentin the water sectorwas 15 percentof the agricul
ture budget; in the decade between 1980 and 1990, that investment
dropped to 5 percent when 85 percent of the agricultural budget was
transferredto the militarysector, reflecting SaddamHussein'saggressive
policies toward Iran and Kuwait.

Some stepshavebeentakento mitigate theseconditions throughthe
construction of irrigation projectsequipped with controlled intakes, con
cretecanals, sluice gates, syphons, and a networkofdrainagepipesand
canals laid down as preventive measures against the further salinization
of the soil. The entire drainage network is connected to a single main
draincanal thatrunsbetween thetworivers for thecollection ofirrigation
wastes that are discharged into the Gulf.23 But as important and impres
siveas thesetechnical improvements are,theyhavebeenappliedtoonly
a smallpart of the agricultural sector; theywillamount to littlemore than
stop-gap measures unless they are introduced nationwide. Presently,
most of the nation's irrigation system remains in unsatisfactory condi
tion: water withdrawal is uncontrolled; the distribution system, struc
tures, and canals are inefficient and insufficient; field drainage facilities
are lacking; and field irrigation is poorly executed. Endemic water-
qualityproblems havealready beenexacerbated bytheeconomic embar
go imposed on Iraq after the Gulf War, which has caused a severe
shortage of chemicals needed for water treatment. This situation has
affected the safety of the drinking-water supply, which has produced
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concomitant health problems. Most importantly, the larger underlying
issue of basinwide cooperation on allocation and usage must be success
fully engaged if there is to be sufficient water for drinking, industry, and
the maintenance of a significant agricultural sector.

An added political and security complication for Baghdad is the fact
that most of the Tigriswatershed inside Iraq lies entirely within Kurdis
tan, the northern area where there is presently an autonomous Kurdish
area under UN protection. In the unlikely event there were to be a
permanent autonomous or independentKurdish entity established in the
north, Iraq's water supply from the Tigris would be vulnerable to
manipulation by the Kurds. Ironically, the Iraqis themselves
demonstrated the strategic uses of water in that area by using it as a
weapon against the Kurds. Baghdad deliberately located most of Iraq's
small dams in the Kurdishnorth to createa barrier of water to prevent
Kurdish rebels from advancing southward against Iraqi forces during
anti-Kurdish operations. Before the Gulf War, there were plans for con
structing a cascade of 13 dams on the Rawandoz River for just that
objective.24

If the worst-case scenario of a 70- to 80-percent loss of total water
supply were to occur, among the most serious consequences would be a
decline in Iraq's ability to produce oil and a loss of the authorities'
capacity to deliver vital public services. Unlike the oil producers of the
GCC, Iraq does not have a long sea coastwhere largequantities of water
could be desalinated or pumped for use in oil production. Were Iraq to
lose that much water, or even 50 to 60 percent (which is quite possible),
in a relatively short time span, the socioeconomic and political impact
would be devastating. In those circumstances, Iraq would becomevul
nerable to a mixture of destablizing security hazards: domestic political
and sectarian factionalism, civil strife, or dismemberment bycivil waror
byaggressive neighbors. Alternatively, depending onthenatureofIraq's
leadership and other local regional relationships, Iraq could again be
come aggressive toward itsArab neighbors northorsouthwiththeobject
ofgainingmoreofthe flow ofthe Euphrates and Tigris Rivers or acquir
ing a longer seafrontfor the purpose of increasing the supplyof water
for desalination. If hostilities over water were to develop, the conflict
would be international. Moreover, if the causewere presented as water
deprivation, the Iraqi public (judging by the results of interviews con
ducted by the author) would most probablyview the issue as a national,
patriotic war and give its full support. However, water is infrequently
thesole cause oflarge-scale conflict, rather it isalmost always an impor
tant element in a combination of factors that contribute to the conflict.

Although it ispossible for these conditions todevelop fairly quickly
from a combination offactors such asprolonged drought (which occurs
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relatively often in the area), together with resource mismanagement and
failure among the basin riparians to arrive at cooperative arrangements
for equitable apportionment, the present situation affords all the basin
actors time to avert a crisis if there is a will to do so. This window of
opportunity exists because the prospects that Turkey will acquire the
financing necessary for completing all the stages of GAP within the
foreseeable future are dim. The bases for a successful negotiation are in
place, albeit dormant. Much depends on how water plays out in the
foreign relations of the Euphrates basin riparians, most particularly in
our case, the hydropolitics of Iraq.

International Dimensions of Iraqi Water Problems

Because Iraq's two main rivers both originate outside its boundaries,
water for Iraq is an important strategic and international issue involving
Turkey and Syria on the Euphrates, Turkey and Iran on the Tigris, and
Iran over the Shaftal-Arab,although the last is more of a boundary than
a water issue. The aquifers that Iraq shares with Saudi Arabia and Jordan

// kJhf) nave notasyet caused friction (the flow ofthese aquifers isnorthwest to
OeUi*) 4ff&fft\ neefcheast, thus favoring Iraq). Reinforcing the perception of Iraqi

authorities that water is an issue of paramount importance in foreign
relations is their awareness that the nation's oil resources will be even

tually depleted or that other cheaper, more secure energy sources will be
developed as substitutes, but that there is no alternative to water for
domestic andagricultural use.25

Despite the absenceofformal international apportionment and usage
agreements among the riparians of the Euphrates and TigrisRivers, they
have yet to resort to military action over water, though in a few instances
hostilities have been only narrowly averted. The chief reasons for the
successful avoidanceof violent conflicthave been that none of the prin
cipals involved has wanted a war over their shared water supplies;
Turkey has been a member of NATO, which meant that an attack on
Turkeycould involveNATO forces; and, sincetheGulfWar,the military
balance of power has shifted decisively to Turkey (which, of course, is
still a member of NATO). The dispute between Iraq and Iran over the
Shattal-Arab hasbeenrootednot inwatersupplybut incontroland right
of use. Over the past century, there have been several negotiations about
the Shatt al-Arab, but in most cases the agreements reached have been
unilaterally abrogated by one side or the other. The last accord was
reached in 1975 when Iraq agreed to cede half of the Shatt to Iran if the
latter would cease its support of the Iraqi Kurds. Saddam Hussein dis
avowed the agreement when he invaded Iran. After 1979, the issue was
notdiscussed until1990, whenSaddam Hussein gaveup hisclaim tosole
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control as a concession to get a quick settlement from Iran in order to free
up troops for use against the United States and its allies in Kuwait.

The absence of enduring agreements is not due to the failure of the
parties to negotiate. Considering the record of animosity among the three
riparians, there have been a surprising number of exchanges aimed at
developing at leastan interim working arrangement during the last thirty
years. Negotiations over that time have produced bilateral agreements
between Turkey and Iraq and between Iraq and Syria and a Joint Techni
calRegional Rivers Committee, but asyetno tripartite treatyforequitable
sharing. The Turkish-Iraqi accord is an annex to their 1946 Treaty of
Friendship and Good Neighbourly Relations and governed the flow
regulationsof the Euphratesand TigrisRivers. Theannexconcerningthe
Euphrates amounted to little more than a statement of good intentions,
because without the participation of Syria, nothing of import could be
accomplished. InApril1990, beforetheIraqiinvasion ofKuwait, Iraqand
Syriaare reportedtohavenegotiated a tentativeapportionmentarrange
ment for Euphrates water. The agreementwould give Syria42 percent
and Iraq^5Z"percent of the flow downstream of Turkey, and would
establish a joint technical committee to resolve details of the monthly
divisionofwater.Ifsuchan accord formally exists, it has obviouslybeen
setasideforthetimebeing, although thereisnoevidence thateitherparty
has discarded the agreement since the GulfWar. In 1983, Syriaaccepted
an invitation to participate in the Joint Technical Committee that was
formed byTurkey and Iraqin 1980, turningit intotheonlytrilateral body
where common water problems are discussed by representatives of all
three riparians.26 But since the trilateral committee's first meeting in
November 1983, ithas metonlysporadicallywith fewproductiveresults.
Therepresentatives havebeen given onlyrestricted authority toagree to
anythingbeyondtechnical matters—for example, theIraqidelegate, who
had the leastamount of authority,never held a rank higher than that of
a director-general.27

Neither Iraq nor Syria has resorted to litigation under international
riparianlawasa means ofinsuringitsfairshareofwater. While theyhave
not gone to court, they have buttressed their claims with a combination
ofjudicial principles that include those ofno significant harm, equitable
utilization (rational sharing based on real need, economic development,
sizeof population, etc.), and historical or prior use. For their part, the
Turkshaveadopted the legal stance assumed bymostupper riparians—
absolute sovereignty over all resources within their borders. That is,
Turkey asserts therighttodoornot todowhatever it pleases withwaters
originating inits territory. Turkey haspaidaserious price foritsreticence
to adhere to the established law that obliges nations that undertake
activities harmful toother riparians to notify and consultwith them prior
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to initiating such projects.TheWorld Bankhas rejectedTurkey's requests
for GAP loans because of its rule, based on that law, that where develop
ment of water resources could affect other users, all the concerned parties
must agree to the loan. Thus Syria has successfully blocked Turkey's loan
application for years and has made it more difficult for Turkey to obtain
capital from other sources. Ankara has been effective in finding alterna
tive resources, but now the failure to obtain large loans from either the
World Bank or others in the current restricted international financial
market has significantly slowed progress on GAP. An unintended
salutary consequence has been the creation of more lead-time for
negotiating an apportionment agreement.

Iraq and Syria recognize that because Turkey has invested so much
politicaland financialcapital in GAP—which, if successful,would trans
form the economy of Turkey with commensurate social and political
rewards—Ankaracannot beexpectedeither to retreat or make significant
changes in its determination to carry through on GAP.Theyhave, accord
ingly,focusedtheir effortson the quantityand qualityofwater sentdown
from Turkey. The natural flow of the Euphrates River is estimated to be
over 900 cubic meters per second (cm/s). The long-term adjusted rate is
somewhat less than that figure, about 750-800 cm/s. But because the
river's flow varies so much from year to year, and even within seasons
of a single year, it has been possible for each party to argue with some
justification for its own calculations of the rate. Turkey has guaranteed a
minimum flow of 500 cm/s to Syria and Iraq, which in turn have rejected
that figure as inadequate, countering with a demand of at least 700cm/s.
This occurred most recently at a ministerial-level meeting in June 1990.

At the same time, Turkish authorities have made strenuous efforts to
reassure their riparian neighbors that Turkey would not use water as an
instrument of coercion or as a strategic weapon against Iraq and Syria. In
1989, however, then-prime ministerTurgutOzalthreatenedto cut offthe
Euphrates ifSyria and Iraq did not stop the aid he accused them of giving
to the Kurdish Workers' Party (PKK) insurgents. Likewise in 1990, the
Turkish Minister of State, Kamran Inan, was reported to have stated that
Turkey was under no obligation to conform to international stipulations
regarding the Euphrates and Tigris Rivers.28 On the other hand, Turkey
has fairly consistently fulfilled its pledge to send down 500 cm/s and
during the GulfWar resisted all suggestions that it cut off the Euphrates
to force Iraq into submission.
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The Prospects for Water-Related Conflict
in the Persian Gulf

It would appear that factors of scarcity, security, and conflict combine to
produce a higher probability of water-related strife for Iraq and the other
riparians in the Euphrates-Tigris basins than do the same factors operat
ing in the Arabian Peninsula. In Iraq, Saddam Hussein's leadership and
the effects of the Gulf War are additional destabilizing factors. Warfare
and other types of acute conflict among the Euphrates and Tigris basin
actors, however, are unlikely in the foreseeable future, if for no other
reason than Iraq is debilitated from the Gulf War. Domestic conflict, in
which water plays a supporting role to other causes, is a more likely
scenario.

Essential to Iraq's economic recovery and stability is the improve
ment of its water infrastructure, the introduction of advanced water
technology, a program ofstrictconservation, and efficient water manage
ment, all of which will require an infusion of foreign capital. Iraq's
international credit status was destroyed by the Gulf War but should
recover slowly once the economicembargo is lifted and oil sales resume.
But financial and technical support from abroad will continue to be
difficult for some time owing to prevailing conditions of political and
economic instability, Iraq's refusal to provide information necessary to
obtain help from the World Bank,and the shrinkage of the international
financial market. Thissituationwillhave to improverelatively quickly if
Iraq is to position itself to avoid the real possibility of a water crisis.

GAP doesposea threatto Iraqand Syria; but since mutualanimosity
has inhibited cooperation in persuading Turkey to agreeto a firm, long-
term commitment on an adequate amount of water to be released
downstream, each has responded differently to the perceived menace.
Syria, the more hostile, has done all it can to block access to financial
assistance for GAP, while Iraq, hoping to capitalize on traditional
friendship withTurkey, hasoffered oiland hydroelectric power from its
northern dams as part of anegotiated settlement.29 But little inthe way
of a sustainable, long-term settlement on apportionment and usagecan
be accomplished without the full engagement of all three parties in the
negotiating process and agreement on the final arrangements. That is
unlikely to happen in the short term unless Saddam Hussein is removed
or Iraq is able to undertake a full-scale recovery program. Then, because
water is such an overriding issue for both Iraq and Syria (and because
Hafiz al-Assadisnothing ifnot a pragmatist), even with Saddam Hussein
inoffice, Syria andIraq might beable toactinconcert ifsuch cooperation
appears to promiseconcessions fromTurkeyor can avert a seriouswater
crisis.
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The most likely short-term scenario for the Euphrates basin is that
little progress will be made toward a negotiated settlement as long as
Saddam Hussein remains in power and the situation created by the
aftermath of the Gulf War continues. The situation will fester until
sustained, sharp shortages are experienced downstream, at which time
tensions could erupt dramatically and lead to a regional (and therefore
international) crisis. In the meantime, water issues compound other
factors that promote domesticconflict in Iraq, intensifyingand broaden
ing their impact and contributing to internal instability.

Water crises and conflict are avoidable in the Euphrates basin, and
water securityisachievable. Scarcity as a determinant ofpossibleconflict
in the basin stems not from a dearth of water, but from maldistribution
and mismanagement of that water. Though the effectsof maldistribution
are little different from real shortage, the former type of problemyields
to solutions more readily. Despite poor distribution, there is enough
water in the Euphratesand TigrisRivers forallusers,provided that there
is cooperation in its management, preferably a single, representative,
basinwidebodywith sufficient authority, expertise, and funds tooversee
allocation and usageand provided that efficiency and conservation are
practiced in all water activities and that the demographic growth rate is
aligned with the limits of the water resources. These are very difficult
goals to achieve in the best of circumstances but almost impossible
without political stability and harmonyamongthe concerned riparians.
Nevertheless, they must somehow be attained if conflict is to be avoided.
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