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s the 2Ist century approach-

es, population pressures, irriga-

tion demands, and growing re-
source needs throughout the world are
increasing the competition for fresh-
water. Nowhere is this more evident
than in the arid Middle East, where
the scarcity of water has played a cen-
tral role in defining the political rela-
tionships of the region for thousands
of years. In the Middle East, ideologi-

cal, religious, and geographical dis-
putes go hand in hand with water-re-
lated tensions, and even those parts of
the Middle East with relatively exten-
sive water resources, such as the Nile,
Tigris, and Euphrates river valleys,
are coming under pressure. Competi-
tion for the limited water resources of
the area is not new; people have been
fighting over, and with, water since
ancient times. The problem has be-

come especially urgent in recent vears,
however, because of increasing de-
mands for water, the limited options
for improving overall supply and
management, and the intense political
conflicts in the region. At the same
time, the need to manage jointly the
shared water resources of the region
may provide an unprecedented oppor-
tunity to move toward an era of coop-
eration and peace.

During the last two years, water
conflicts have become sufficiently im-
portant to merit separate explicit dis-
cussion in both the multilateral and
bilateral Middle East peace talks now
under way (see the box on page 8).
Among the issues that must be re-
solved are the allocation and control
of water in, and the water rights to,
the Jordan River and the three aqui-
fers underlying the West Bank; a dis-



pute between Syria and Jordan over
the construction and operation of a
number of Syrian dams on the Yar-
muk River; the joint management of
the Euphrates River between Turkey,
Syria, and Iraq; and how to protect
water quality for all those dependent
on these resources.

Conflicts among nations are caused
by many factors, including religious
differences, ideological disputes, ar-

WATER, WAR & PEACE

MIDDLE EAST

guments over borders, and economic
competition. Although it is difficult to
disentangle the many intertwined
causes of conflict, competition over
natural resources and disputes over
environmental factors are playing an
increasing role in international rela-
tions.'

These conflicts can take several
forms, including the use of resources
or the environment as instruments of

war or as goals of military conquest.
History reveals that water has fre-

quently provided a justification for
going to war: It has been an object of

military conquest, a source of eco-
nomic or political strength, and both a
tool and target of conflict. Also, on
occasion, shortages of water have
constrained a country’s economic or
political options.* No region has seen
more water-related conflicts than the

in the
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Middle East, and some of these go
back more than 5,000 years to the
earliest civilizations in Mesopotamia
(see the box on pages 10 and 11).
Water can become a source of stra-
tegic rivalry because of its scarcity,
the extent to which the supply is
shared by more than one region or
state, the relative power of the basin
states, and the ease of access to alter-
native freshwater sources. In the Mid-
dle East, water is scarce and widely
shared by countries with enormous
economic, military, and political dif-
ferences. Also, there are few econom-
ically or politically acceptable alter-
native sources of supply. Thus, the
temptation to use water for political
or military purposes has often proved
irresistible. As water supplies and de-
livery systems become increasingly

valuable in water-scarce regions, their

value as military targets increases.

In modern times, the most pressing
water conflicts in the Middle East
have centered on control of the Jordan
River basin, apportionment of the wa-
ters of the Euphrates and Nile Rivers,
and management of the groundwater
aquifers of the occupied territories.

The Water Resources

The water resources of the Middle
East are unevenly distributed and used,
and every major river in the region
crosses international borders. Table 1
on page 13 identifies the major river
basins in the region and the countries
that are part ot those basins. The extent
to which major rivers and groundwater
basins are shared by two or more na-

tions makes the allocation and sharing
of water a striking political problem
and greatly complicates the collection
and dissemination of even the most
basic data on water availability and
use. In northeast Africa and the Mid-
dle East, more than 50 percent of the
total population relies upon river wa-
ter that flows across a political bor-
der. Two-thirds of all Arabic speak-
ing people in the region depend upon
water that originates in non-Arabic-
speaking areas; two-thirds of Israel’s
freshwater comes from the occupied
territories or the Jordan River basin;
and one-quarter of the Arab people
live in areas entirely dependent on
nonrenewable groundwater or on ex-
pensive, desalinized seawater.’

The major shared surface water
supplies in the Middle East are the

Water is such an important as-
¥ pect of the international rela-
tionships in the Middle East that it has
been made an explicit part of the ongo-
ing peace talks. There are two tracks to
these talks, the bilateral talks and the
multilateral talks. The official goal of
- the bilateral negotiations is a “‘just,
lasting, and comprehensive peace.’’!
These talks are where the major politi-
cal questions are being worked out in
_meetings between Israel and each of
the other interests in the area. The ma-
jor water issues in the bilateral talks are
defining and securing appropriate
shares of water rights. Discussion of
the prime question of control of water
and water rights was originally part of
the multilateral talks but was recently
‘moved to the bilateral talks. In the
Israeli-Jordanian bilateral talks, a sub-
committee on ‘“‘Water, Energy, and
_ Environment’” was formed, and a sub-
committee on ‘‘Land and Water” has
been formed for the Israeli-Palestinian
talks. 1
There are [live separate working
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'WATER AND THE MIDDLE EAST PEACE TALKS

By Peter Yolles and Peter H. Gleick

groups in the multilateral talks: Relu-
gees, Arms Control and Regional Se-
curity, Economic Development, Envi-
ronment, and Water, A steering com-
mitlee oversees the work ol these
groups and provides links with the on-
voing bilateral talks. In the water talks
of the multilaterals, practical questions
of regional cooperation are under dis-
cussion with all interested government-
al parties. These questions include how
to alleviate short-term and long-term
water shortages, how to increase over-
all water supplies, and what institu-
tions could enhance data sharing, con-
flict resolution, and river basin man-
agement. Four sets of multilateral wa-
ter negotiations have already been held
in Vienna (May 1992), Washington,
D.C. (September 1992), Geneva (April
1993), and Beijing (October 1993). The
next set is being held this month in
Oman. The water track of the multilat-
erals is the only one to have successful-
ly produced a signed agreement: to co-
operate on a series of formal and infor-
mal “‘activities”” around supply gques-
tions, data sharing, and institution
building. These activities began in
summer 1993 and are continuing.

In addition to the formal peace talks
now under way, there is an informal
track ol separate independent, unoffi-
cial discussions. These are often aca-

demic meetings, workshops, and con-
ferences. Among the recent meetings
have been an Isracli-Palestinian con-
ference in Zurich in December 1992; an
academic workshop on the multilater-
als held at the University of California
al Los Angeles in April 1993, which in-
cluded delegates from Jordan, Israel,
and the Palestinians; a meeting in
Champagne/Urbana, lllinois, spon-
sored by the International Water Re-
sources Association in October 1993;
and a Pugwash Conference on Middle
East issues held outside ol Stockholm
in December 1993.

These meetings provide an unofficial
forum for broaching ideas and ex-
changing information, and they are
considered extremely fruitful both for
the ideas that are raised and for the re-
lationships that are formed. Several of
the ideas that have made their way into
the recent formal agreements between
Israel and the Palestinians and Israel
and Jordan originated at these unoffi-
cial meetings. These ideas include the
goal of equitable utilization, the supply
of minimum water requirements 10 ex-
isting inhabitants, and the need to ex-
amine certain new supply options.

1. Reuters, Drafi Agenda of the Israeli-dordan:
fan Delegation 1o the Peace Tulks, October 27,
1992 (1 Noveinber 1992),
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Jordan, Tigris, Euphrates, and Nile
Rivers. Although the watershed of
the Litani River lies entirely within
Lebanon, control and allocation of
its waters remain controversial. Sev-
eral major groundwater aquifers are
also  heavily used and, in the occu-
pied territories, strongly contested.

In the Middle East, actual wa-
ter availability fluctuates dramatical-
Iv both seasonally and from year to
year. For many of the major rivers of
the region, flows in dry vears may be
as low as one-half to one-third the
volume of the average yearly flows,
and there is a long history of persis-
tent and severe droughts.’

Water quality problems also affect
the region. Heavy use of water for ir-
rigation contaminates water with ag-
ricultural chemicals and salts and re-
duces the quality of water for down-
stream users. Overpumping from many
underground aquifers is leading to the
intrusion of saltwater and the contami-
nation ol remaining supplies—a prob-
lem especially evident in the coastal
aquifers of the Gaza Strip.

The Jordan River

Despite its small size, the Jordan
River is one of the most important in
the region and the locus ol intense in-
ternational competition (see Figure |
on this page). Shared by Jordan, Syria,
Israel, and Lebanon, the Jordan drains
an area of slightly less than 20,000
square kilometers and flows 360 kilo-
meters from its headwaters to the Dead
Sea. Annual precipitation in the wa-
tershed ranges from less than 50 milli-
meters per vear to more than 1,000
millimeters per vear and averages less
than 200 millimeters per year,” which
is insufficient for most rainfed agri-
culture. The upper Jordan is fed by
three major springs, the Hasbani in
L.ebanon, the Banias in Syria, and the
Dan in Israel. The major tributary of
the Jordan, the Yarmuk River, origi-
nates in Syria and Jordan and consti-
tutes part of the border between these
countries and the Israeli-occupied
Golan Heights before flowing into
the Jordan River. The quality of Jor-
dan River water is very good up to the
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point where it enters Lake Tiberias
(also known as the Sea of Galilee); by
the time it enters the Dead Sea, the
water remaining in the Jordan has be-
come too salty to use.

Total average unimpaired flow of
the Jordan River is about 1,850 mil-
lion cubic meters per year (m'/y). Is-
rael normally uses 1,600 million to
1,800 million m*/y from all sources,
including around 600 million m'/y
from the Jordan River; about 800
million m'/y from groundwater aqui-

fers; and 360 million m'/y from reuse
of wastewater. Jordan has usually de-
rived between 700 million and 900
million m'/y of usable water from all
sources, including groundwater, the
Yarmuk, and a few other small sur-
face sources.”

Additional population growth in
this region is expected to be high:
Even without immigration, Jordan’s
and Syria’s populations are growing
at around 3.5 percent per year, and
Israel’s is growing at about 1.7 per-
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cent per year (see Table 2 on page 15).
Immigration of Soviet and other Jews
and of Palestinians either displaced
from other lands or returning to the
region may add several million more
people by the early 21st century.
Since the establishment of Israel in
1948, this basin has been the center of
intense international conflict, and the
dispute over the waters of the Jordan

River is an integral part of the ongo-
ing conflict. In the 1950s, when Syria
tried to stop Israel from building its
National Water Carrier, a system to
provide water to southern Israel,
fighting broke out across the demili-
larized zone. When Syria tried to di-
vert the headwaters of the Jordan
away from Israel in the mid-1960s, Is-
rael used force, including air strikes

against the diversion facilities.” These
military actions contributed to the
tensions that led to the 1967 Arab-Is-
raeli War, the occupation of the West
Bank, and control over much of the
headwaters of the Jordan River by
[srael.

Tensions also exist in the Jordan
basin between Syria and Jordan over
the construction and operation of a
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CONF LICTS OVFR WATER IN THE
MYTHS, LEGENDS, AND ANCIENT
HISTORY OF THE MIDDLE EAST
By Haleh Hataml and Peter H. Gleick -

he history of water-related disputes in the Middle East

goes back to antiquity and is described in the many myths,
legends, and historical accounts that have survived from ear-
lier times. These disputes range from conflicts over access to
adequate water supplies to intentional attacks on water deliv-
ery systems during wars. A chronology of such water-related
conflicts in the Tigris and Euphrates river valleys during the
last 5,000 years appears on the facing page.'

One of the earliest examples of the use of water as a weapon
is the ancient Sumerian myth—which parallels the Biblical ac-
count of Noah and the deluge—recounting the deeds of the
diety Ea, who punishes humanity’s sins by inflicting the Earth
with a great flood. According to the Sumerians, the patriarch
Utu speaks with Ea, who warns him of the impending food
and orders him to build a large vessel filled with “all the seeds
of life.”*

A dispute between the city-states of Umma and Lagash over
the fertile soils of Mesopotamia between the modern-day Ti-
gris and Euphrates Rivers continued from 2500 to 2400 B.C.
and included conflicts over irrigation systems and the inten-
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tional diversion of water supplies. Continuing disputes over
water in the region later led Hammurabi of Babylon (around

1790 B.C.) to include several laws in the famous ““Code of
Hammurabi’' pertaining to the negligence of urlganon sysrems
and to water theft.

Many Blbhcal accounts include deemptmns of the use of
‘water as an instrument of conflict, including the banishment
of Hagar and Ishmael to the w:ldemess with only a limited

. amount of water and their divine salvation when God leads

: them to a well (Genesm 2;1 1 23) Accog,rdmg to Islam Ishmael‘

~ ming a tributary of the Nile to prevent lhe Egypnans from
reachmg the ch§ as they journeyed through the Sinai.® In
i3 Chwmcles 323, Hezékaah dlgs a welI outside the walls of Jeru-

.................
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the city walls, Jerusalem survives the attack.

Other historical accounts offer fascinating insights into the
role of water in war and politics. Sargon 11, the Assyrian king
[rom 720 to 705 B.C., destroyed the intricate irrigation net-
work of the Haldians after his successful campaign through
Armenia. Sennacherib ol Assyria devastated Babylon in 689
B.C. as retribution for the death of his son and intentionally
destroyed the water supply canals to the city. Assurbanipal,
King of Assyria from 669 to 626 B.C., seized water wells as
part of his strategy of desert warfare apainst Arabia. Accord-
ing to inscriptions recorded during the reign of Esarhaddon
(681-669 B.C.), the Assyrians besieged the city of Tyre, cut-
ting off food and water. In another account, in 612 B.C., a
coalition of Egyptian, Median (Persian), and Babylenian
forces attacked and destroyed Ninevah, the capital of Assyria,
by diverting the Khosr River to create a flood.

Nebuchadnezzar (605-562 B.C.) built immense walls around
Babylon and used the Euphrates River and a series of canals as

~ defensive moats surrounding the inner castle. Describing Neb-
- uchadnezzar’s plan to create an impregnable city, the ancient

historian Berossus states, “*He arranged it so that besiegers

~would no longer be able to divert the river against the city by
surrounding the inner city with three circuits of walls, '

~ In one of the most intriguing legends, Herodotus describes

> how Cyrus the Great successfully invaded Babylon in 539 B.C.
- by diverting the Euphrates River above the city into the desert
: and maruhmg his. [ruops into the uLy aleng Lhe dry riverbed.

1. This Lhronotogy and that shown to the nghl come from H Halanu and P 4.
H. Gleitk, Chronology of Conflict over Water in the Legends, Myths, and His-

~ tory of the Ancient Middle East (Oakland, Calif.: Pacific Institute For ‘iludnes m

" Developmient, Environment, and Security, June IWS]

eeeeeeeeeeeeee

- Near East (Malibu, Calif.:

3, . S. Burstein, **The Babyloniaca of Berossus,” in Sources from the Ancient
Undena Publications, 1978), .
‘3.° S H(ﬁmr Se.‘fu acherib’s msfbs?mf 6[ Pcﬂeiuﬁe (Neu York: ‘(blumblé;
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number of Syrian dams on the Yar-
muk River. These dams were built to
allow Syria to make use of the Yar-
muk’s flow, which would otherwise
be available for use in Israel or Jor-
dan.

Shared Groundwater Aquifers

A significant fraction of Israel’s
water comes from shared groundwa-

ter aquifers that underlie both the
West Bank and the Gaza Strip (sce
Figure 2 on page 12). By some esti-
mates, 40 percent of the groundwater
that Israel uses—and more than one-
third of its sustainable annual water
yield—comes from the occupied terri-
tories.” Though no accurate studies
have been published, it is estimated

that the long-term potential yield of

the West Bank aquifers is just less
than 700 million m’/y, of which
about 180 million is brackish water.’
These aquifers are replenished almost
entirely by rainfall on the West Bank.
The largest of the aquifers, the West-
ern (called the Yarkon-Taninim aqui-
fer in Israel), flows west toward the
Mediterranean Sea. This groundwa-
ter supply is tapped extensively by Is-

' VA PARTIAL CHRON OLOGY OF CONFL[CT OVER WATER IN THE ANCIENT MIDEAST

3000 B.C.—The Flood
- An ancient Sumerian legend recounts the deeds of the dlEly
‘Ea, who punishes humanity for its sins by inflicting the Earth

* with a six-day storm. The Sumerian myth pa_rallels the Biblical

- account of Noah and the deluge, although some details differ.

2500 B.C. —Lagash- Umma Border Dlspute
The dispute over the **Gu’edena’” (edge of paradise) region
begins. Urlama, King of Lagash from 2450 to 2400 B.C., di-

~verts water from this region to boundary canals, drying up

- boundary ditches to deprive Umma of water. His son Il cuts
-off the water supply to Cuxsu, a city in- Umma.

1790 B.C.—Code of Hgmmumbl for the State of Sumer
‘Hammurabi lists several laws pertaining to irrigation that

plowde for posmble ucgllgem,e of lrrlszanon syslems and water

‘the[‘t

1720—l684 B C —Abi- Eshuh v. lluma-llum X

A grandson of Hammurabl Abish or Abi-Eshuh, ‘dams the
Tigris to prevent the retreat of rebels led by lluma-llum, who
declared lndependence of Babylon. This failed attempt marks

~ the decline of the Sumerians who. had reached their apex under

Hammurabl

1200 B.C. —Moses and lhe Parllng of Ihe Red Sea

When Moses and the retreating Jews find themselves lrapped
between the pharaoh’s army and the Red Sea, Moses miracu-
lously parts the waters of the Red Sea, allowing his followers

* to escape. The waters close behind them and cut off the Egyp-

1I¢1HS

720-705 B.C. —Sarg(m Il Destroys Armenian Waterworks

After a successful campaign against the Haldians of Arme-
nia, Sargon I of Assyria destroys their intricate irrigation net-
work and floods their land.

705-682 BQC._Sennacherib and the Fall of Babylon

In quelling rebellious Assyrians in 695 B.C., Sennacherib
razes Babylon and diverts one of the principal irrigation canals
so that il% waters wash over the ruins,

Sennacherib and Hezekiah
~ As recounted in Chronicles 32:3, Hezchah dms a well out-
side the walls of Jerusalem and uses a conduit to bring in wa-

ter. Preparing for a possible siege by Sennacherib, he cuts off

water supplies outside of the city walls, and Jerusalem survives
the andck !

631- 669 B.C.—E aarhaddon and lhe Siege of Tyre

Esarhaddcm an Assyrian, refers to an earlier period when
gods, angered by insolent mortals, create a destructive flood.
According to inscriptions recorded during his reign, Esarhad-
don besieges Tyre, culting off food and water.

Nebuchadnezzar's father,

669-626 B.C. Assurbampal Siege of Tyre, Drymg of Wells
Assurbampal s inscriptions also refér to a siege against Tyre,

although scholars attribute it to Esarhaddon. In campaigns

against both Arabia and Elam in 645 B.C., Assurbanipal, son

of Esarhaddon, dries up wells to deprive Elamite troops. He
also guards wells from Arabian fugitives in an earlier Arabian

war. On his return from victorious battle against Elam Assur-

banipal floods the city of Sapibel, an ally of Elam. According
to inscriptions, he dams the Ulai River with the bodies of dead
Elamite soldiers and deprives dea& E]amxte klngs of thelr Eood T

and water of fermgs’

<612 B.C.—Fall of Nmevah in Assyrm and the Khosr River

A coalition of Egyptian, Median (Persian), and Babylonian

forces attacks and destroys Ninevah, the capital of Assyria.
Nebopolassar, leads the Babylo-

nians. The converging armies divert the Khosr River to create a

flood, which allows them to elevate their su:ge engmes on

rafts

: 605-562 B.C. —Nebuchadnezzar Uses Water to Dei‘end

Babylon

Nebuchadnezzar builds immense walls around "Babyton, us- .

ing the Euphrates and canals as defenswe moats surroundmg
the inner castle.

558-528 B.C. —Cyrus the Great Digs 360 Canals

On his way from Sardis to defeat Nabonidus at Babylon,
Cyrus faces a powerful tributary of the Tigris, probably the
Diyalah. According to Herodotus's account, the river drowns
his royal white horse and presents a formidable obstacle to his
march. Cyrus, angered by the ““insolence’ of the river, halts
his army and orders them to cut 360 canals to divert the river's

flow. Other historians argue that Cyrus needed the water to

maintain his troops on their southward journey, while another
asserts that the construction was an attempt to win the confi-
dence of the locals.

539 B.C.—Cyrus the Great Invades Babylon

According to Herodotus, Cyrus invades Babylon by divert-
ing the Euphrates above the city and marching troops along
the dry riverbed. This popular account describes a mldmght at-
tack that coincided with a Babylonian feast.

355-323 B.C.— Alexander the Great Destroys Pers%an Dam‘s
Returning from the razing of Persepolis, Alexander pro-

ceeds to India. After the Indian campaigns, he heads back to

Babylon via the Persian Gulf and Tigris, where he tears down
defensive weirs that the Persians had constructed along the riv-
er. Arrian describes Alexander’s disdain for the Persians’ at-

tempt to block nav:gatlon which he saw as “unbetommg o« ¢

men who are victorious in battle.’
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rael, primarily from within the boun-
daries of pre-1967 Israel. The other
aquifers also are largely controlled
and heavily used by lsrael, both with-
in lsrael proper and in the settlements
in the occupied territories.

The control of the water from these
aquifers is one of the major sources
of tension between the Palestinians
and the Israclis. Among the unresolved
questions are the extent to which
these three aquifers are used, disputes
over their control and management,
uncertainties about the effects of
large withdrawals on water quality,
and arguments over the yields that
can be provided safely.

The Tigris and Euphrates

The Tigris and Euphrates Rivers
are among the largest in the region.
Both rivers originate in the mountains
of Turkey, flow south through Syria
and Iraq, and drain through the Shatt
Al-Arab waterway into the Persian
Gulf (see Figure 3 on page 14). Sev-
eral tributaries of the Tigris drain the
Zagros Mountains between Iran and
Iraq, and 15 percent of the Euphrates
basin is in Saudi Arabia, though es-
sentially none of its flow is generated
there. Average annual runoff in these
two rivers exceeds 80,000 million cu-
bic meters, of which about 33,000
million are generated in the Eu-
phrates and 47,000 in the Tigris."
Flows in both rivers are extremely
variable. Minimum flows of the Eu-
phrates have been reported as low as
180 cubic meters per second, while
maximum flows as high as 5,200 cu-
bic meters per second have occurred."
Half of the annual runoft of the Eu-
phrates is generated during the brief
spring (April and May) snowmelt,
and runoff in dry years has amounted
to as little as 30 percent of the annual
average [Tow.

Ninety percent of the water in the
Euphrates River originates in Turkey,
though Turkey has only 28 percent of
the area of the Euphrates basin. Al-
most all of the remainder of the flow
originates in Syria. Turkey, Syria,
and Iraq have large and rapidly grow-
ing populations (see Table 2), and all
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three countries have ambitious plans
to increase their withdrawals ol water
for irrigation.

Although Syria has other water re-
sources, these are largely tapped or,
like the Yarmuk, contested, and the
Euphrates is the only major river
crossing its territory with reliable an-
nual flows. Iraq is the most heavily

dependent upon the Euphrates at
present, but it has an alternative
source of water in the Tigris system,
which currently is lightly used.
Recent developments on the Eu-
phrates in southern Turkey, particu-
larly the completion ol the massive
Ataturk Dam, are viewed by the other
basin nations with mixed feelings.

April 1994



Such developments could help to re-
duce the extreme variations in flow
and ensure predictable supplies in
downstream countries, but they could
lead to greater upstream withdrawals
and a reduction in overall flows to
Syria by as much as 40 percent and to
Irag by up to 80 percent, especially
during dry years.'” No formal agree-
ment has yet been reached on mini-
mum releases either by Turkey to Sy-
ria or by Syria to Iraq. Irag believes
that full development of the ambi-
tious Turkish Southeast Anatolia De-
velopment Project (of which the Ata-
turk Dam is a part) and the more
modest irrigation plans in  Syria
would deprive Irag of sufficient water
for its own irrigation plans.

Water quantity is not the only con-
cern facing countries in the Euphrates
basin. The quality of Euphrates water
is being adversely affected by with-
drawals and irrigation return flows.
A large portion of the water entering
Iraq already consists of return flows
containing high concentrations of both
agricultural chemicals and salts. As a
result, salinization of cropland and loss
of agricultural productivity are grow-
ing concerns,

For 30 years, negotiations over the
Euphrates among Turkey, Syria, and
Irag have produced no lasting agree-
ment, in part because the three coun-
tries have long been at odds with each
other. For example, Syria and lraq
have opposed Turkey over its mem-
bership in NATO, and Syria and Tur-
key opposed lIragi military actions in
the 1970s. In the 1980s, Turkey and
Irag tended to band together against
Syrian military aggression, and Tur-
key and Syria sided with the allied
lorces against Iraq during the Persian
Gulf War in the early 1990s,

Water-related disputes arose in the
basin in the 1960s after both Turkey
and Syria began to draw up plans for
large-scale irrigation withdrawals. In
1965, tripartite talks were held in
which each of the three countries put
forth demands that, together, exceed-
ed the natural yield of the river. Also
in the mid-1960s, Syria and Iraqg be-
gan bilateral negotiations over formal
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water allocations, but, by the end of
the decade, no formal agreement had
been reached. In the 1970s, an agree-
ment was reached, though never signed,
that allocated portions of overall flow to
both Syria and Iraq. In the mid-1970s,
dams at Keban, Turkey, and Tabga, Sy-
ria, were completed, and their reser-
voirs had begun to fill, reducing lows
to Irag."

In 1974, Iraq alleged that the flow
ol water in the Euphrates had been
reduced by the Syrian dam, threat-
ened to bomb it, and massed troops
along the border. In spring of 1975,
tensions between Iraq and Syria peaked
as Irag claimed that Syria was inten-
tionally reducing flows to intolerably
low levels. During April and May, the
two countries traded hostile state-
ments in which Iraq threatened to
take any action necessary Lo ensure
the Euphrates’s tlow. Iraq also issued
a formal protest to the Arab League
that Syria was intentionally depriving
it of its rightful share. On 13 May,
Syria closed its airspace to all Iraqi

aircraft, suspended Syrian flights to
Baghdad, and reportedly transferred
troops from its front with Israel to
the Iraqgi border. The angry confron-
tation ended just short of military ac-
tion after mediation by Saudi Arabia.
Syria reportedly agreed to release ad-
ditional water to Iraqg, from *‘its own
share’” as a goodwill gesture."

In the last few years, Turkey’s new
water supply projects have been the
focus of new political concerns in the
basin. Tensions arose in January 1990
when Turkey completed construction
ol the Ataturk Dam and closed the
dam to begin filling the reservoir, in-
terrupting the flow of the Euphrates
for a month. Despite advance warn-
ing from Turkey ol the temporary
cutoff, Syria and Iraq both protested
that Turkey now had a water weapon
that could be used against them. In-
deed, in October 1989, Turkish Prime
Minister Turgut Ozal had threatened
to restrict water flow to Syria to force
it to withdraw support for Kurdish
rebels operating in southern Turkey."

TABLE 1
INTERNATIONAL RIVER BASINS IN THE MIDDLE EAST

Total area
of basin Area Percentage

River (square Countries (square of total
basin kilometers) in basin kilometers) area
Tigris 378,850 220,000 58
110,000 29
Turkey 48,000 13
Syria 850 <1
Euphrates 444,000 177,000 40
Turkey 125,000 28
Syria 76,000 17
Saudi Arabia 66,000 15
Orontes 13,300 Syria 9,700 73
Turkey 2.000 15
Lebanon 1,600 12
Jordan 19,850 Jordan 7,650 39
Syria 7,150 36
Israel 4,100 21
Lebanon 950 5
Nile 3,031,000 Sudan 1,900,000 63
Ethiopia 368,000 12
Egypt 300,000 10
Uganda 233,000 8
Tanzania 116,000 4
Kenya 55,000 2
Zaire 23,000 1
Rwanda 21,500 ]
Burundi 14,500 <1
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Thus, Turkish politicians’ c¢laims that
the shutoff to fill the Ataturk’s reser-
voir was entirely for technical, not
political, reasons failed to appease
Syrian and Iragi officials, who ar-
gued that Turkey had already used its
power over the headwaters of the Eu-
phrates for political goals and could
do so again."

The ability of Turkey to shut off
the flow of the Euphrates, even tem-
porarily, was noted by political and
military strategists at the beginning of
the Persian Gulf conflict.” In the ear-
ly days of the war, there were behind-
the-scenes discussions at the United
Nations about using Turkish dams on
the Euphrates River to cut off water
to Iraq in response (o its invasion of
Kuwait. Although no such action was

taken, the threat of the *‘water weap-
on’ was again made clear.”

The Nile River

The Nile River, the longest in the
world, flows more than 6,800 kilome-
ters from the highlands of central Af-
rica and Ethiopia through nine na-
tions to the Mediterranean. The na-
tions that share the Nile are Egypt,
Sudan, Ethiopia, Kenya, Tanzania,
Zaire, Uganda, Rwanda, and Burun-
di, and the watershed covers nearly 10
percent ol the African continent (sec
Figure 4 on page 36). Two major trib-
utaries form the Nile: the White Nile,
which starts in central Africa’s Lake
Plateau region, and the Blue Nile,
which originates in the highlands of
Ethiopia. More than 80 percent of the

river basins.

kilometers

FIGURE 3. Water supply projects in the Tigris and Euphrates
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Nile’s flow comes from the torrential
scasonal flows of the Blue Nile. Like
the other rivers in the Middle East,
the Nile exhibits substantial hydro-
logic variability. Although the large
Aswan Dam has buffered Egypt from
some of this variability, a recent
10-year drought in the region has
shown the limits of even major dams,
and the Aswan has had a wide range
of other impacts."

The Nile River is also a shared wa-
ter resource of tremendous regional
importance, particularly for agricul-
ture in Egypt and Sudan. Ninety-sev-
en percent of Egypt’s water comes
from the Nile River, and more than
95 percent of the Nile's runoff origi-
nates outside of Egypt in the other
eight nations of the basin. The Nile
valley has sustained civilizations for
more than 5 millennia, but historical
evidence suggests that the popula-
tions of ancient Egypt never exceeded
1.5 million to 2.5 million people.”
Today, Egypt struggles to sustain a
population rapidly approaching 60
million on the same limited base of
natural resources. And Egypt’s popu-
lation grows by another million peo-
ple every nine months.

A treaty was signed in 1939 allocat-
ing the water of the Nile between
Egypt and Sudan.?’ Although this
treaty has effectively reduced the risk
of conflict between the two countries
over water, none of the other seven
nations of the basin is party to it, and
several have expressed a desire to in-
crease their use of Nile River water.
Additional use of water by these oth-
er nations of the Nile basin, particu-
larly by Ethiopia, could reduce water
available to the downstream nations
and greatly increase tensions over wa-
ter. Concern over the security of
Egypt’s water supplies led President
Anwar Sadat to say in 1979, “The on-
ly matter that could take Egypt to
war again is water.””” More recent-
ly, Egypt’s foreign minister, Boutros
Boutros-Ghali, now Secretary-Gener-
al of the United Nations, was quoted
as saying ‘““The next war in our re-
gion will be over the waters of the Nile,
not politics.””® Although these state-
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TABLE 2 |
MIDDLE EAST POPULATION ESTIMATES AND PROJECTIONS

1990 2000 2025 Annual percentage
Country (millions) rate of increase in 1990
West Bank® 0.90 1.12 2.37 3.40
Gaza Strip 0.62 0.76 1.23 1.98
Israel 4.66 6.34 8.15 1.67
Jordan 3.10 4.00 8.50 3.41
Lebanon 2.74 3.31 4.48 2.00
Syria 12.36 17.55 35.25 3.58
Saudi Arabia 14.87 20.67 40.43 3.28
Turkey 55.99 68.17 92.88 2.05
Irag 18.08 24.78 46.26 3.21
Iran 58.27 77.93 144,63 2.71

aF‘opu:ation figures are for 1991 and 2020 instead of 1990 and 2025.
Note: Growth rates in Jordan, Israel, the West Bank, and the Gaza Strip depend largely on immigration rates

and thus are difficull to project.

SOURCES: Uniled Nations, Worfd Population Prospects: The 1992 Revision, Annex Tables (New York, 1993}
and J. D. Priscoli and R. Brumbaugh, Water in the Sand (Washingten, D.C.: U.S. Army Corps of Engineers,

1991),

ments partly reflect political rhetoric,
they indicate the importance of the
Nile to Egypt.

The Litani and Orontes Rivers

Two other important rivers flow
through parts of the Middle East: the
Orontes and the Litani. The Litani
River is the only important river con-
tained entirely within one country,
Lebanon, and one of the few that
have not been tapped to the limit. The
Litani rises in the mountains sur-
rounding the Bekaa Valley and flows
145 kilometers south and west into
the Mediterranean Sea. Average an-
nual flow in the basin is a little more
than 900 million cubic meters, and two-
thirds of this flow occurs between Jan-
uary and April.” Only about half of the
average flow is currently used, primar-
ily for irrigation. The waters of the Lit-
ani River also provide approximately
40 percent of Lebanon’s total electricity
supply and are of very high quality, al-
though the effect of current agricultural
water use in the lower Litani basin has
not been documented.

The Orontes originates in central
Lebanon and flows north through
Syria and Turkey before emptying into
the Mediterrancan Sea. Three-quarters
ol the basin is in Syria, and the major
use of Orontes River water is for irriga-
tion in Syria’s Ghab Valley. Although
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there may be some surplus water in the
basin, additional developments in Syria
and contamination of the water by sew-
age and industrial effluents limit any
significant shared use of Orontes water
by Turkey.

The Potential for Water Wars

The Persian Gulf War underscored
the many connections between water
and conflict. During this war, water
and water supply systems were targets
of attack, shared water supplies were
used as instruments of politics, and
waler was considered a potential tool
of warfare. The dams, desalination
plants, and water conveyance systems
of both sides were targeted for de-
struction. Most of Kuwait’s extensive
desalination capacity was destroyed
by the retreating Iragis. Oil spilled into
the gulf threatened to contaminate
desalination plants throughout the re-
gion. And the intentional destruction
ol Baghdad’'s modern water supply
and sanitation system was so com-
plete that the Iragis are still suffering
severe problems as they rebuild them.™

Although water resources are only
one source of tension in the Middle
East, pressures over water are likely
to grow in the future because of dem-
ographic trends, changing patterns of
water use, and possible changes in sup-

ply caused by global climate change—
the greenhouse effect. Few of the
countries in the region believe that
they have adequate water for their
current populations; almost none be-
lieves that it ¢an continue to provide
adequate water as its population con-
tinues to grow and as industry and ag-
riculture increase their demands for
freshwater.

Population Growth

In some of the most water-short
parts of the Middle East, most nota-
bly the Jordan and Euphrates river
basins, populations are expected to
grow extremely rapidly (see Table 2).
Al the same time, new demands for
water are putting pressure on existing
supplies. In lsrael and Jordan, pro-
jected population growth could re-
quire the severe restriction or com-
plete elimination of irrigated agricul-
ture over the next several decades just
to free up sufficient water to provide
a reasonable minimum amount (o
their populations.

For example, the United Nations’
medium projections show the popula-
tion of Israel and the Gaza Strip
reaching 10 million by 2025, not in-
cluding the Palestinians presently in-
cluded by the United Nations in Jor-
dan’s population.™ Simply supplying
this population with a minimum an-
nual water requirement of 130 cubic
meters per person for drinking, sani-
tation, and all commercial and indus-
trial activities would require 1,500
million m"/y, which is approximately
equal to Israel's entire long-term reli-
able supply. This level of use would
leave only recycled wastewater for the
agricultural sector and so would al-
most completely eliminate irrigated
agriculture.

Table 3 on page 37 shows how the
per-capita availability of water in the
countries of the Middle East and
parts of the Persian Gulf is likely to
decrease given the expected popula-
tion growth between now and 2025.
Most hydrologists believe that having
less than 500 cubic meters available
per person per year significantly lim-

(continued on page 35)
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Middle East Water
fcontinued from page 15)

its the options available to a society.”
Many countries in the region already
fall into this category, and more will
in the future as populations grow.

Climate Change

All debates about regional water
supplies assume  that natural water
availability in the Tuture will not
change and that lows will be subject
only to natural variations. In [lact,
this assumption may no longer be
true because ol possible changes in
the global climate.”™ Global climate
change could affect water availability
in many ways, though the precise na-
ture of such changes is still obscure.
Climate change could either increase
or decrease overall water availability
in different times and in different
places.” Estimates of changes in tem-
perature and precipitation patterns in
the Middle East are mixed; average
temperatures may rise between 3° and
6° C it the atmospheric concentration
ol carbon dioxide doubles, but pre-
cipitation projections show little con-
sistency across different climate mod-
els, reflecting the difficulty of accu-
rately modeling precipitation and the
uncertainty about regional model re-
sults. Hydrologists expect higher tem-
peratures to lead to substantial in-
creases in evaporation in the region,
which would decrease overall water
supply and increase demand. Despite
the limited ability of the current mod-
els to project future conditions accu-
rately, even slight decreases in long-
term water availability would place
severe political strains on the region,
as was seen from 1979 to 1988, when

a drought reduced the average runolf

in the Nile by only 10 percent. Al-
though the nature of future climate
changes in the region cannot be pre-
dicted with confidence, there are indi-
cations that long-term decreases in
flow exceeding 10 percent are possi-
ble. Some preliminary modeling of
the Nile basin suggests that Nile run-
ofl would decrease by as much as 25
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percent under some plausible condi-
tions, and seasonal flows may experi-
ence even more significant changes.™
Ironically, the possibility of increases
in runoft during the snowmelt season
raises the specter of increased fre-
quency of severe [looding, as was ex-
perienced in Sudan in 1988."

Future climate changes effectively
make obsolete all old assumptions
about the behavior of water supply.
Perhaps the greatest certainty about
future climate change is that the fu-
ture will not look like the recent past.
Changes are certainly coming, and,
by the turn of the century, many of
these changes may already be appar-
ent. The challenge is to identily those

basins and the occupied territories.
Unless all ol the people who depend
on the resources concerned are in-
cluded in these agreements, conflicts
will remain. In particular, definitions
of equitable utilization of the existing
water resources must be negotiated
and applied.™ Difficult decisions
must also be made to prioritize water
use within cach country. Israel, like
California and many other parts of
the world, is wrestling with the con-
flicts between urban and rural water
demands and between the agricultural
and domestic sectors. Jordan is trying
to improve its water-use efficiency so
that it, like Israel, can make better
use of its limited supplics. And all

As water demand in northeast Africa increases with population growth, Egyptian
Sfarmers along the Nile may find irrigation water in short supply.

cases in which conflicts are likely to
be exacerbated and to reduce the
probability and
those conflicts.

Reducing Conflicts over Water

There is no single solution to the
Middle East’s water problems, and,
ultimately, a combination of efforts
and innovative ideas must be applied.
Formal political agreements will have
to be negotiated to apportion and
manage the shared surface- and
groundwater in the region, particular-
lv in the Jordan and Euphrates river

consequences  of

parties are exploring ways of increas-
ing supply within serious economic
and environmental constraints. Shar-
ing of expertise, opening access (o hy-
drologic data, and exploring joint
water conservation and supply proj-
ects offer the best opportunities for
reducing the risk of future tensions
over water in the Middle East.

Water Rights and Control

The conflicts over water in the
Middle East are not only about limit-
ed water availability; they also arise
over the control of existing resources.
In the Jordan basin, control over
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shared groundwater resources under-
lving the West Bank and the Gaza
Strip are at the heart of the tension
between Israelis and Palestinians. In
1967, Israel issued Military Order 92,
which prohibits the drilling of new
wells without permission from the
military authorities, fixes quotas for
pumping from existing wells, and ex-
propriates wells in all occupied
lands.™ The Palestinians claim that
these restrictions have, effectively,
frozen Palestinian use of water in the
occupied territories, resulted in insuf-
ficient water for Palestinian urban
and industrial use, and stopped new
agricultural development. At the
same time, Israel has allowed the de-
velopment of water wells for Jewish
settlements in the occupied areas.
One outcome of this situation is a
gross discrepancy in per-capita water
use by Israelis and Palestinians in the
occupied territories. The perception
that much of the Israeli water goes to
nonessential uses, such as irrigation
of lawns and the filling of swimming
pools, has not helped the problem.™

This difference has played a direct
role in framing the ongoing peace
talks. Although many Israelis argue
that efforts should focus on enlarging
the ““pie’” so that existing uses can be
maintained, Palestinians insist that a
discussion of reallocation of water
rights and control over the existing
supply must precede any major ef-
forts to enhance total availability.
These distinct viewpoints have led to
two distinet tracks in the peace talks:
a discussion of water rights in the bi-
lateral talks and a discussion of ways
to enhance supply in the multilateral
water talks (see the box on page 8).
Unless this disagreement is dealt with
directly, the chances of resolving oth-
er water problems in the region are
limited.

Once the issue of water rights is re-
solved, new options open up for re-
allocating existing water, including
water marketing and sales or leasing
of water rights. Recent experience in
California with water marketing and
“‘banking’’ suggests that short-term
or long-term sales of water can be ac-
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complished if appropriate institutions
and incentives are developed. Under
the right circumstances, those in pos-
session of water rights may have an
incentive to shift that water to more
valued uses in return for economic
benefits. Such transters must be vol-
untary and equitable, but experience
in the western United States suggests
a variety of approaches that could be
appropriate in the Middle East.™ For
example, the California Water Bank,
created in 1991 during a long-term
drought, bought nearly 1,000 million
cubic meters of water from farmers at
a price of $0.10 per cubic meter. This
water was then sold to urban centers,
and a small portion was set aside to
aid threatened ecosystems.

The creation of a comparable water
bank or market between the Palestini-
ans and the Israelis could permit the
Palestinians to sell or lease any un-
used West Bank water. If Israel were
to “‘buy” groundwater from West
Bank aquifers at $0.06 per cubic
meter (about what agricultural users
currently pay), the annual payment
per 100 million cubic meters would be
only $6 million. II the price were as
high as $0.30 per cubic meter (about
what urban users currently pay), this
volume of water would cost about
$30 million per year. At this higher
price, there is a strong incentive to
find alternative sources of supply or
Lo Increase investment in water-saving
technologies. Creating this sort of
market for water transfers would re-
quire some innovative institutional
arrangements, but it could also offer
benefits to all users in the region.

Supplying a **Minitmum Water
Requirement™

Another new proposal that may be-
gin to address the problem ol water
rights and the equitable distribution
and utilization of existing water is to
establish a minimum water require-
ment for the population in a region.™
Such a minimum would be guaran-
teed to all residents and would pro-
vide for the minimum basic human
needs ol drinking water, sanitation,
and domestic use and for moderate
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urban industrial and commercial uses.
Although no minimum water require-
ment has been formally deflined, pres-
ent urban water uses suggest that an ap-
propriate level may be between 75 and
150 m'/y per person. Mechanisms
must be developed to permit transfers
from regions with water in excess of
these amounts to regions without this
minimum and to allocate the remain-
ing water resources alter the mini-
mum is supplied. Supplying this mini-
mum should be a higher priority than
expanding overall supplies because it
effectively defines an equitable water
right.

Increased Efficiency of Use

Increasing the efficiency of water
use in all the countries of the region
may be the most economical and least
controversial ol all proposals. Even
modest increases in the efficiency of
agricultural water use and decreases
in consumptive use’ could dramati-
cally increase overall availability in
other sectors. A 10-percent reduction
in agricultural water use in Israel, for
example, would double the water
available for urban users. Isracl has
pioneered many improvements in ag-
ricultural irrigation efficiency and the
recycling and reuse ol wastewater lor

TABLE 3 I
PER-CAPITA WATER
AVAILABILITY IN 1990 AND 2025

1990 2025
(cubic meters per
Country person per year)
Kuwait 75 57
Saudi Arabia 306 113
United Arab
Emirates 308 176
Jordan 327 121
Yemen 445 152
Israel 461 264
Qatar 1177 684
Oman 1,266 410
Lebanon 1,818 1,113
Iran 2,025 816
Syria 2914 1,021
Iraq 5,531 2,162

SOURCE: P. H. Gleick, Water In Crisis: A Guide to
the World’s Fresh Water Resources (New York: Ox-
ford University Press. 1993).

certain uses, but, despite the fact that
Isracl is already one of the most
water-efficient countries in the world,
continued improvements in the effi-
ciency with which water is used are
possible. Jordan is now implementing
similar measures to cope with its in-
creasing water problems. In Jordan,
the on-farm efficiency of water use is
still low (only about 40 percent is pro-
ductively used) and evaporation rates
and seepage losses from open irriga-
tion canals in the Jordan Valley are
high. High subsidies for agricultural
water by all of the countries in the re-
gion also contribute to continued
wasteful, inefficient use.™

A major area for increasing the ef-
ficiency of water use is wastewater re-
use and water reclamation. In Israel,
substantial advances have been made
in water reclamation and reuse. Tel
Aviv, for example, is reusing more
than one-third of its wastewater for
purposes other than drinking water.”
Overall, approximately 5 percent of
Israel’s entire water use is recycled
wastewater, and that pgreentage is in-
creasing. By 2000, the Jordan Water
Authority expects that one-quarter of
cast Jordan Valley irrigation water
will come from recycled sewage wa-
ter.” Although this use of water will
be limited by religious, social, health,
and environmental concerns, the tech-
nology exists to c¢lean and recycle
wastewater adequately for many pur-
poses.

New Supplies

The traditional reaction to resource
pressures is to focus on how to in-
crease supplies, and this is true in the
Middle East as well. There are two
principal ways to increase supplies:
bring in outside sources of water and
capture unused portions of the cur-
rent supply by building reservoirs to
store flows during wet periods for use
during dry periods. Many ideas for
developing new sources in the Middle
Last have been proposed, including
building desalination plants to make
freshwater out ol seawater or brackish
water; constructing enormous pipelines
to divert underused rivers in Turkey or
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Pakistan to the parched regions of the
Middle East and the Persian Gull:
tankering or towing enormous bags
of freshwater to coastal areas; laying
aqueducts from the Mediterranean
Sea or the Red Sea to the Dead Sea to
generate electricity and desalinate
saltwater; and building new reservoirs
on major rivers to increase storage
for dry periods.

All of these proposals are contro-
versial, and all have uncertain eco-
nomic and environmental costs. In
addition, political disputes over who
would control the sources of some of
these options make the construction
of new facilities extremely unlikely in
the absence of a lasting political set-
tlement. On the other hand, some
new sources of supply may eventually
be developed as the economic value
of water rises and as demands grow:

® Desalination—Ninety-seven  per-
cent of the water on the planet is too
salty to drink or to grow crops. This
had led to great interest in devising
ways of removing salt from water in
the hope of providing unlimited sup-
plies of freshwater. Indeed, by the be-
ginning of 1990, there were more than
7,500 facilities worldwide producing
more than 13.2 million cubic meters
of freshwater per day. More than hall
of this desalination capacity is in the
Persian Gulf region, where inexpen-
sive fossil fuels provide the energy
necessary to run the plants (see Ta-
ble 4 on page 39). For other regions,
however, the high energy cost of de-
salination continues to make unlimit-
ed freshwater supplies an elusive
goal. In the long run, the use of desal-
ination will be limited by the amount
and cost of the energy required to
purify saltwater. Unless unanticipat-
ed major technical advances reduce
overall energy requirements or the
price of energy drops substantially,
large-scale desalination will always be
limited to extremely water-poor and
energy-rich regions.

e Peace Pipelines—Various propos-
als have been presented for pipelines to
transfer water from Turkey to the Mid-
dle East and the countries around the
Persian Gulf. Nicknamed the ‘‘Peace
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This desalination plant in al-Khobar, Saudi Arabia, produces more than 100 million
gallons of freshwater each day.
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Pipeline,”” such a project would take
water from the Sevhan and Ceyhan
Rivers in southern Turkey as far
south as Jidda and Mecca in Saudi
Arabia and as far cast as Sharjah in
the United Arab Emirates. Along the
way, water could be delivered to Da-
mascus, Amman, Kuwait, and Israel.
One version of the Peace Pipeline
would deliver more than 1,000 mil-
lion cubic meters of water per vear,
but little real progress has come of the
various proposals. In part, the Arabs,
particularly the Saudis, and the lIsrae-
lis fear the political dominance of
Turkey or the possible interference of
other states across which the pipeline
would pass.” The recent Turkish
threats to cut off Euphrates River
water to Syria have not helped to les-
sen this perception. Variants on the
longer pipeline, such as a shorter ver-
sion extending only as far as Amman,
have also been proposed. Such vari-
ants may have fewer political con-
straints, but many environmental,
economic, and political problems re-
main to be resolved before such a ma-
jor transnational construction project
could begin.

o Other Out-of-Basin Transfers—
There have been many other propos-
als to transfer water to the Middle
East from basins where surplus wa-
ter may be available. Such transfers

could be accomplished via pipelines,
aqueducts, tankers, [floating bags,
and even towing icebergs. Among the
projects proposed have been pipelines
from Baluchistan across the gull to
the United Arab Emirates, from the
Euphrates in Iraq to Jordan, and
from the Nile through El Arish to the
Gaza and Negev to alleviate the se-
vere water crisis in the Gaza Strip."
Each of these projects depends on the
long-term availability of surplus wa-
ter and the political, economic, and
environmental feasibility of transfer-
ring that water. Similarly, it has been
proposed that Israel and Jordan pur-
chase water from the Litani River in
Lebanon, build a short pipeline and
set of pumping plants, and move wa-
ter to northern Israel, the West Bank,
and Jordan. While Litani River water
is used for hydroelectricity, some sur-
plus is currently thought to be availa-
ble if the economic and political price
is right.*

Moving water by tankers or by
towing ‘‘trains’” of bags filled with
freshwater is also being explored for
supplying coastal areas. For the Gaza
Strip, where overpumping of limited
groundwater supplies is leading to
saltwater intrusion, such alternatives
may prove feasible, though technical
and political obstacles still must be
removed.
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e Med-Dead or Red-Dead Canal—
Another alternative that has been
suggested in various forms is to bring
large quantities of seawater from the
Mediterranean Sea or the Red Sea to
the Dead Sea, which lies well below
sea level. The large eclevation drop
would permit the generation ol hy-
droelectricity, which in turn could be
used to satisfy the energy require-
ments of a desalination plant. The
freshwater provided by such a system
could be allocated to lIsrael, the occu-
pied territories, or western Jordan,
where it would reduce pressures on
the limited water supplies in those re-
gions. Brine from the desalination
process or additional seawater could
be diverted into the Dead Sea to help
raise its level, which has dropped
nearly 20 meters over the last several
decades because of the use of the Jor-
dan River—its only inflow. Many dif-
ferent schemes and locations have
been presented for such canals, and
more work is needed to explore the
best routes, the best allocation of
water, and the many complicated en-
vironmental and economic uncertain-
ties posed by such projects.

Politics and International Law

International water law and institu-
tions have important roles to play de-
spite the fact that no satisfactory
water law has been developed that is
acceptable to all nations. Developing
such agreements is difficult because
of the many intricacies of internation-
al politics, national practices, and
other complicating political and so-
cial factors. For nations sharing river
basins, lactors affecting the success-
ful negotiation and implementation
of international agreements include
whether a nation is upstream, down-
stream, or sharing a river as a bor-
der; the relative military and economic
strength of the nation; and the availa-
bility of other sources of water supply.

In the last few decades, however,
international organizations have at-
tempted to derive more general prin-
ciples and new concepts governing
shared Ifreshwater resources. The In-
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ternational Law Association’s Helsin-
ki Rules of 1966 (since moditied) and
the work of the International Law
Commission of the United Nations
are among the most important exam-
ples. In 1991, the International Law
Commission completed the drafting
and provisional adoption of 32 arti-
cles on the law of the Non-Naviga-
tional Uses of International Water-
courses.” Among the general prin-
ciples set forth are those of equita-
ble utilization, the obligation not to
cause harm to other riparian nations,
and the obligation to exchange hvdro-
logic and other relevant data and in-
formation on a regular basis. Ques-
tions remain, however, about the
principles’ relative importance and
means of enforcement.” In particu-
lar, defining equitable utilization of a
shared water supply remains one of
the most important and difficult
problems facing many nations.

Until now, individual water treaties
covering river basins have been more
elfective, albeit on a far more limited
regional basis, than the broader prin-
ciples described by the International
Law Commission. International trea-
ties concerning shared freshwater re-
sources extend back centuries, and
there are hundreds of international
river treaties covering everything from

navigation to water quality to water
rights allocations. For example, free-
dom of navigation was granted to a
monastery in Europe in the year 803,
and a bilateral treaty on the Weser Riv-
er, which today flows through Ger-
many into the North Sea, was signed in
1221." Such treaties have helped re-
duce the risk of water conflicts in
many areas, but some of them are be-
ginning to fail as changing levels of
development alter the water needs of
regions and nations. The 1959 treaty
on the Nile River and some limited bi-
lateral agreements on the Euphrates
between Iraq and Syria and between
Iraq and Turkey, for example, are
now under pressure because of changes
in the political and resource situations
in the regions.

To make both regional treaties and
broader international agreements over
water more flexible, detailed mecha-
nisms for conflict resolution and nego-
tiations must be developed, basic hy-
drologic data must be acquired and
shared with all parties, flexible rather
than fixed water allocations are need-
ed, and strategies for sharing short-
ages and apportioning responsibilities
for floods must be developed before
shortages become an important fac-
tor. For example, both the 1944 Colo-
rado River treaty between the United

TABLE 4 |
DESALINATION CAPACITY IN THE MIDDLE EAST AS OF 1990

Capacity
(cubic meters Percentage of Number of
Country per day) global capacity plants
Saudi Arabia 3,568,868 26.8 1417
Kuwait 1,390,238 10.5 133
United Arab Emirates 1,332,477 10.0 290
Libya 619,354 4.7 386
Iraq 323,925 2.4 198
Qatar 308,611 23 59
Bahrain 275,767 2.1 126
Iran 260,609 2.0 218
Oman 186,741 1.4 79
Israel 70,062 0.5 32
Egypt 67,728 0.5 110
Jordan 8,445 0.1 13
Syria 5,743 <04 12
Lebanon 4,691 <0.1 10

SOURCE: K. Wangnick, 1990 IDA Worldwide Desalting Plants Inventory, report no. 11 (Gnarrenburg, Ger-

many: Wangnick Consulling, 1990).
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States and Mexico and the 1959 treaty
on the Nile River between Egypl and
Sudan allocate fixed quantities of wa-
ter, which are based on assumptions
about the total average flows of each
river. However, mistaken estimates
of average flows or future climate
changes that could alter flows prove
this type of allocation to be too rigid
and prone to disputes. Proportional
sharing agreements, if they include
agreements for openly sharing all hy-
drologic data, can help to reduce the
risk of conflicts over water, and modi-
fications to these treaties should be un-
dertaken by their signatories now, be-
fore such flow changes become evident.

Existing institutions appear suffi-
cient to design and implement the
kinds of conflict resolution mecha-
nisms designed above, but some ma-
jor improvements in them are needed.
The United Nations has played an im-
portant role, through the Internation-
al Law Commission, in developing
guidelines and principles for interna-
tionally shared watercourses, but it
should continue to press for the adop-
tion and application of the principles
in water-tense regions, such as the
Jordan and Euphrates river basins.
Similarly, bilateral or multilateral riv-
er treaties have been effective in the
past, but they should consistently in-
clude all affected parties; establish
joint management committees empow-
ered to negotiate disputes; and be flexi-
ble enough to adapt (o long-term
changes in hydrologic conditions, such
as those that may result from global cli-
mate change. Finally, disputes over
shared groundwater resources are
particularly important in the Middle
East. However, international ground-
water law and principles are poorly
developed. Some recent progress has
been made, but more attention
should be given to this matter in the
context of the Middle East.™

Toward Peace and Cooperation

FFor all of the countries of the Mid-
dle East, long-term sustainable eco-
nomic development will depend in
large part upon access to clean and
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Irrigation systems water agricultural fields that look like green polka dots out in the
Arabian desert.

dependable supplies of freshwater.
Access to water, in turn, will depend
upon regionwide comprehensive man-
agement of the shared major river and
groundwater basins. Although new
sources of water may eventually be
developed, cooperation over the ex-
isting water resources is essential: Un-
less current water supplies are equita-
bly and efficiently allocated and used,
agreements to enlarge the overall pie
will be stymied.

Enormous differences remain among
the parties. Jordan still has a serious
dispute with Syria over the damming
of and withdrawals from the Yarmuk
River; no formal agreements on water
rights have been worked out between
the Palestinians and Israelis; Turkey,
Syria, and Iraq have no formal trea-
ty allocating the waters of the Eu-
phrates; and rapidly growing popula-
tions throughout the region are com-
peting for an inadequate overall wa-
ter supply, raising unanswered ques-
tions about the costs of alternative
water sources.

At the broadest level, the Middle
East needs a comprehensive frame-
work for planning and managing
shared water resources. If necessary,
such a framework could be convened
by third-party nations and institu-
tions and include regional and nation-

al studies on water supply and de-
mand, the development of standards
for the collection and dissemination
ol data, the establishment of Jordan
and Euphrates river basin authorities
with representation from all of the
people dependent on those water re-
sources, and the identification of
mechanisms for implementing joint
projects. Some of the goals of a
framework water convention would
include identilying minimum water
requirements and the equitable allo-
cation of water; water-use efficiency
capabilities and goals; means for
shifting water use within and among
sectors, such as through water
“banks’’ or marketing; and objec-
tives for providing new supplies. The
opportunity for conflict over water in
the Middle East is high, but peaceful,
effective cooperation remains a goal
worth striving for.
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and contributed to a massive ‘‘social defi-
cit,"* the rebels’ fears cannot be dismissed
as completely irrational.

A serious binational cooperative pro-
gram to mitigate such costs might have
averted this tragedy. As a small and, in re-
trospect, inadequate step, the Sierra Club
called for new bilateral institutions and
funding to ensure cleanup of the U.S.-
Mexican border and for funding to beel
up Mexico’s environmental regulatory ca-
pacity. The new institutions NAFTA sets
up to fund and manage border improve-
ments are inadequate to their task. First,
funding for the new North American De-
velopment Bank is unlikely to materialize
after the first year because the U.S. Con-
gress, concerned with arrears to existing
multilateral lending institutions, is not
likely to continue to appropriate funds.
The bank should have been funded through
polluter taxes or a small fee on transac-
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tions at the border. Second, despite envi-
ronmentalists® efforts to open up multilat-
eral development agencies to the public,
the bank and the Border Environmental
Cooperation Commission are closed,
“‘yertical’’ institutions, with limited public
involvement in their decisionmaking and
tightly restricted access to information on
their activities. For example, although, as
Magraw pointed out, a majority of the
commission’s directors will be drawn
from the border region, he neglected to
mention that they will be appointed by the
presidents of the two countries. As a
workable and nonpaternalistic alternative,
the directors should be elected directly by
border residents. Mexico's record of top-
down environmentalism does not bode well
for the independence of the commission’s
directors.

Nevertheless, 1 January brought not
only a new year but also a new starting
line for efforts to ““green’’ trade in North
America. The split in the environmental
community over NAFTA hid a great deal
of agreement about the need to green
trade agreements. It is incumbent on all of
us to work to see that trade becomes an
engine for sustainable development and
does not endanger the high environmental
standards in the United States.

Daniel A. Seligman
Sierra Club
Washington, D.C.

The views expressed in this article are the
author’s alone and do not represent an of-
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