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Chapter 1

IDENTIFICATION OF MAJOR WATER SYSTEMS

Syria is an Asian country of 185,180 square kilometers at the
easternmost end of the Mediterranean Sea. The word "Syria" has had
different geographic meanings in different historical periods. It
ilLll encomPassed most of the western Asian littoral, a much
larger region than the modern state. For this study, the name
Syria will refer to the territory lying within the officii
boundaries of the Syrian Arab Republic. official

The physical features of Syria begin with a humid coastal
zone, segregated from the interior by two north-south mSSnUin
rTZl which "P^6 most <>* the precipitation from the sea ThJsS
TSon ^h It- fn'ar^a and Zawi'ya, which extend south into theLebanon and Anti-Lebanon mountains -- are the uplifted edges of two
tectonic plates whose juncture runs through the Ghab, Bekaa Jordan
fEas't Afri 6yS f° fVS Sei ind °n ?nto the Great Rift Vlulyof East Africa. East of the mountains, the land sloDes into an
arid steppe zone down to the Euphrates valley and off to the basaU
yeaVlTl 600»t?„°tfhthe Arabian peninsula. Rainfall varied fr m
WSVAS ^^irus?**" to less than 2o°
region^LT^ ll^ltl^ ffSSfi ^as^ FeVt^
LS6nt- h Tt SccomPrises the coast and mountain , the neareroases, and the Euphrates valley Todav as alw^c ^1 "earer
requisite for prosperity - and for llffitXlf^Jj watr.P ^

1.1 Syria's Natural Water Systems

anv otlpr 2-HH?i°? !f W3ter in Syria is more implicated than inany other Middle Eastern country. Syria has more drainage basins
-- both riverine and inland - than any of its neighbors exceSt
Turkey. One of these basins, the Euphrates, is cla fed among Jhe
great river systems of the world. The three most important basins
upon which Syria depends comprise international rivers? shared
neighbors whose relations with Syria display serious nliti
an'lJrifalso^na 1" the CJ$e,°f I$rael' ^"nm? ŷpart, Syria also shares groundwater with its neighbors.

For purposes of the study of water, Syria can be divided intn
seven regions, based on both surface topography and subterranean
geomorphology These regions include the three major
together with their tributaries and associated groundwater sy terns
-- the Euphrates, the Orontes, and the Yarmuk; the wen-watered
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Figure 1.1 — Syria's Hydrologlcal Basins. Source: World Bank^30")



Table 1.1

WATER RESOURCES OF SYRIA - 1985

Mem Mcm
Surface Mater Groundwater

Euphrates and tributaries 27.3531 TOTAL (est.) 5 4006.7
Orontes and tributaries 1,504; Used for Agriculture I|748*.s-
Iarm"k 4001 Used for M 258
Awai 2|f 3 UsedforI 288^5Sk g?'3 UnUSed 2,106
f^tal Rivers 8412-3 Tota7 Hater

lls c * 30'489 T0TAL 35 889
Used for Agriculture 3,732*." Used for Agriculture MSO*
E l°T t 190 Used f°r M 448*
t**l0r l „ ± Used for I 288*

**

Unused 26,567 Unused 28,673

f^pU!^?« fT perce"ta?es of groundwater and surface water required in 1982
a si I7"fi»/5ynan A^^ultural Water Requirements - 1982"): GW 42 4%
The World Bank states that most industries have their own private wells8.

Sources: 1AMER
2

^seLIn^^SSO^r"5 AnneX"' *"« ^cultural Sector
31980«o"50)Central Bureau of Statistics, Statistical Abstract 1980,
Ss?'l987^532;. Syrian Arab ^public", Destitution of Brackish
'Syria -Ministry of Agriculture and Agrarian Reform, The Annual
Agricultural Statistical Abstract, 1982<3220>
7MM^ri? °!^ro"nd«ater translated from Arabic (no Ref»).
I?rn^ 7, °hn 6S WaU: situation in the ECWA Semi-Arid Countries



coastal plain with several rivers and local aquifers; the inland
basins of Damascus and Aleppo; and the desert steppes. Most of
these major divisions have significant subdivisions (see map, Fig.

rnmnv°n]y Damasc"2 "J th« co*^ plain are free of international
complications The Euphrates is shared upstream with Turkey and
tTZ^ Wlth :;q4 ?he Orontes is shared uPstre^ with Lebanonand downstream with Turkey the latter is apolitically sensitive
iVJlJ' ff a^muk 1S shared downstream with Jordan and
Israel. The sources for the Aleppo basin derive from Turkey The
Jordanaq?ranrSanHn?r^i!9 S' desert"stePPe ^ion are shared withooraan, Iraq, and Saudi Arabia.

The usual estimate for the amount of water available to Syria
inhiffE 1S k" average 35 billion cubic meters- Of this, 85% or30 billion cubic meters is surface water, and 90% of the surface
water is in the Euphrates (see Table 1.1 for rivers and flows)
Groundwater from various sources is cited at 5 billion cub c
meters, but this is only the crudest estimate. Survey work on
rerpnt" vgroundwater Js "Jill ongoing. While scientists have ?!
recent years done much work on the hydrogeology of Syria, the state
^Lun?Wle?9e 1' Sti1i rudiment^y and any attempt to quantify the
MMttfert lilt]" SXtraCUble f"m un^oundq sources if
iccaH Ex"pt for *£« P^^g of drinking water to Aleppo from Lake
wlterSn S?r7a Pr6Sent n° si9nificant interbasin tranters of

1.2 The Euphrates Basin

Euphrates ^asin^ Ihl9"1 °f the SyrUn Water s*stems is theTiiSIw I* I \ J riVer nses in the mountains of eastern
RmX a 5ei?hLf more than 3'000 meters where annual precipitation exceeds 1 000 mm The Euphrates and its tributaries SrSln

....»•• ^,u«w niKiero wnere annual preci

,_ ay>Q. - nnn 'he Euphrates and its tributaries dr
? • „™f. 4*4>000 s«l km, of which 28% lies in Turkey 17%
Syria, 40% in Iraq, and 15% in Saudi Arabia3235' .

Within Syria there are three tributaries. The Saiur th-
IKItSJ" 1° enterrthe EuPn^tes from the right Lnk?J crossedfrom Turkey to a confluence with the larger river just below thl
Turkish-Syrian border. The Balikh rises in Turkey gains its maw
Perennial flow from the Tel Abyad spring just 9foSth of the
l!rRa±SjTJ?n bH°rder- and enters tne ^hrates from ?he left bankat Raqqa after draining the western half of the Syrian Jezirph
KP/e,K;^- by far the most significant of all t
Euphrates tributaries, receives the better part of its flow from
sSi^iIiS 1*1 3l"?in SpringS and drains the "stern par? of theSyrian Jezireh to enter the Euphrates between Deir ez-Zor and Abu

-/-
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Keraal. After the Khabur, the river is exotic; there are no
fhl Sr**nat?r!1 inbutaries until it meets with the Tigris to form
the Shatt al-Arab in southern Iraq. The total lenqth of the
Euphrates is 2,230 kilometers, of which 675 km is in sj?1a*»> .
PJKtp"0S{M °f the water in the Euphrates falls on the mountains of
eastern Turkey as winter snow, and does not melt until spring and
early summer. The period of the river's maximum flow is April-May
Ia2aSI« 3" ?°CUr during August-September. Flow depending on the
vagaries of climate is highly variable. The highest annual flow
on record exceeded 63,000 mill ion cubic meters (Mem) in 1968-69?
flL ?T% 7nn ]mSS than 11,0°° Mcm in 1929-30' The average total
Mrm\IL c •8iVe/ aTm' of which sli9htly more than 27,000
Mem enters Syria"37' (see Table 1.1). This flow is expected to be
more stable -- but considerably diminished - after Turkey com
pletes its Ataturk Dam and Southeast Anatolia Project (see Fig.

Mem tnThthIri^arieS ?! the EuPnrates in Syria add afurther 2,000
frnntL. k,WteL1n *fe nver smain stream that flows over the
frontier below Birecik (see Table 1.2). This water is availablefor use in Syria, especially in the Jezireh region (Hassak^h and
2at^PrSuoT)- SeCent a"alysis indicates that these IrSutarywaters also derive from recharge areas in eastern Turkey4637' and
the discharge patterns may be expected to changl as' the
Southeastern Anatolia Project nears completion. It remains to be
seen how much of the water that Turkey transfers from the main
Euphrates stream to its eastern provinces will find its way back JS
the Euphrates basin via recharge of the springfeeding the KhabJr
Sl^S tnosTretufn* XlV° "* ""'^ ™™\?J% St.

groundwater systems, some sweet and some saline. The nature of
™nm!te£°TCtI0nS JS 3uS yet insufficiently known, s s thequantity of fresh water that may safely be withdrawn from
aTin^he JezTreT "*"* h™ ^» bMn ™1Jl£tS?j!R

The Euphrates valley has been a centerpiece of Syrian
tl °fhontT KlanSA Tne magnificent Euphrates DamP(often referredto as the Tabqa Dam, after the original name of its site or the
Thawra Dam, after the modern city that has grown up around it) was
begun by Syria in the 1960s and completed in 1973 with financial
and technical help from the Soviet Union. It impo nSs 11 b111 o
of no wSrS °f water i?.Lake Assad' and has ei9ht turb nes? ia?h
hectares of ?^n *hIh? V9!^ kplan Was to ^9*6 640 So
Sft L°f of^he" JelireT^^a daSint0- JSaSl '̂iS M
ndlS eTttVSE. tS6r year569>', SuLeq:neentateexperience has

Hnwl?« * r b0th these 9°als may have been too optimistic Thedevelopment of new lands for irrigation has been hindered by

t
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Figure 1.2

WATER SUBTRACTIONS EUPHRATES RIVER: UPSTREAM USERS OPTIMUM SCENARIOS
(Amounts in Mcm/yr)

Total Annual Natural Flow = 33,730 Mcm/yr

1972.3

2133.2

29,614

1990

AMOUNT USED BY TURKEY

9755.2

3493.7

it

AMOUNT ENTERING IRAQ

20,471

1

1995

Time Period

12,271.5

12,079.0

AMOUNT USED BY SYRIA

9369

2000

Source: Kolars
(4637)

- 1986-2000+

16,681.0

12,079.0

4960

2000+



Table 1.2

EUPHRATES RIVER DISCHARGE

FROM BIRECIK, TURKEY, TO HIT, IRAQ

Flow Added Cum. Flow Percent

in Mcm/yr in Mcm/yr of Total

Flow at Birecilc 26 990
(1937-1963)

Added in Turkey 410 27<400

Added in Syria

91.7X

1.3X

by Sacir/Sajur

by Balikh/Culap

by Khabur

Total added in Syria

Total added Syria/Turkey

Flow at Hit

80 27,480 0.4X

190 27,670 0.6X

1,780 29,450 6.OX

2,050 7. OX

2,460 8.3X

29,450

The purpose o this table is to approximate the various shares of water added to the Euphrates
^ sTenc eC' HU- CL 3&? - ^ tt»fP l"*th " ^^ "* —•"• ^

Zn '" "°~ ,nStanC6S' FA° d" - f°r «*««•«« *««•• ^ey are the onlyrecord available.

The point made here is to show the relative volumes of water each stream contributes. A discharge
taTth !'45° MC: " HU ^ * l°H' b°t th<5 internat C°nS'StenCy "* ""•«»« t. -r. impotant than the actual value.

Source: Kolars(4637).



inadequate research on soil characteristics; due to unforeseen
Sph?lSmS,h J'?" F>siferous subsoils, land reclamation Is "e?l

^edUlTKandr TTd t„argets are less than half the originalfigure > The Euphrates Dam at first produced more than 70% of
Syria s hydroelectric power, but low water levels and mechanical
third*™ cSpIcIt yearS haVS r6dUCed thS generators to less than a

Despite disappointments, the development of the Euphrates
aretre°L daou eHnffiSibly \*™"*"' Electrification "one has Jadea tremendous difference in the quality of life for residents of the

1.3 The Orontes Basin

The Orontes River (Nahr al-Aasi in Arabic) rises near Baalbek
Lit nan0nTh% Bnk3\ VaI,ley n0t far from the beadwat r of the
dal! of Inl ?nH°nSeS fl°WS northw^ through the Bekaa, into theplain of Horns and Hama, swings into the Ghab graben (the northern
er^ ?hT°!!la!l I^Vl* Valley>' and then -eSnders we tillntl !C?lain ?f Antioch to meet the sea3235'. Of its total
Syria"3*3? W1 *"' the f1rSt 35 km are in Lebanon and 325 km are in

w,a J" ^s Jowef ^aches, the Orontes forms the border between
Syria and Turkey before crossing into Turkey's Hatav Proving
is way to the Mediterranean. Hatay is amatter of some ?o ention
since Syria has never accepted the alienation of the dlstrirt
which Syrians call Alexandretta {IskandaMyl and which wa ceded
to Turkey by the French Mandate authorities n1939 Alexandretta

tltT,' /nd thcn °Ut int0 the Hatay-Alexandretta district to ioin
Afr1^?S.' Syna Pl3nS maj°r a^icultural developments on J?he

approxImatearTIooiSSXea?^e ^dtthE tHbutaHes is
Sfar b?eh&rt„ ;ws^SBi Ess;

the ed«rrSfSthIa)ShS1HSprin9? fl°^ fr°m the karstic f°™tions atabove lea level^5 ¥X?\"°l' fronl elevations as high as 495
order SV-El/w. '*J* dlScharge f™ these springs is on t

m

order of 800 Mcm/year«< u"Lnar9e Trom tnese sPn"9s " on the

-/
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Human utilization of the Orontes dates from prehistoric
times, when a string of settlements followed the line of the
springs up the Orontes valley. The city of Antioch, renowned for
its gardens, was one of the pre-eminent cities of the Roman Empire.
The Qattineh Dam south of Horns was also Roman, along with
associated aquaducts, and the great wooden waterwheels (norias) of
Hama are almost as old.

. *u In-.modern times, the Syrian government chose the Ghab Valley
af*eh firs* of ^s major development projects. Following plans
first begun during the French Mandate, Syria has drained the
malarial swamps of the Ghab, built two new dams to contain the
winter floods, store water, and generate power, and installed a
complex system of primary, secondary and tertiary canals to provide
TSm* thJrn9ati0n- ^e the Pact's completion in the late1960s, the population of the region has quintupled and the origin-
?aJida?3a3"!a"»»eC°n0niy °f the Pr°JeCt area is diversifying

1.4 The Yarmuk Basin

The Yarmuk is one of the major contributors to the Jordan
River system It rises at Jebel esh-Sheikh (Mount Hermon) the
km9 nSLP,?nnt °Vhe AntrLebanon range, and drains nearly 7000 sj
iust\nuth n? ,Syna- and.northern Jordan before joining the JordaS
than JS •hi Tlbenas. Its slope is steep, dropping to more
than 200 mbelow sea level at its confluence with the Jordan, and
it cuts a deep gorge between Syria's Jaulan plateau (the Golan
SiftXJ h^ J°rda? Sn°rthern hi9blands to form the Internationalfrontier between the two countries4383)(1741> Tho YarfmiJ>« ••<•tributaries are the Wadi Raqqad £d the Wadi wJTL* Syrian
side, and some seasonal watercourses on the Jordanian side The
length. traVerSeS 0r abuts S^ian territory for 47 km of ig 57 km

na<;t hi?? dlS£har9e °l lhe Yarmuk has dr°PPed by some 20% over thepast half century. Estimates of the river's flow from the 1950s
cited an annual average of 490 Mcm0099><3157» . More recent read
ings indicate an average flow which is closer to 400 Mcm/vear«20>
Adecrease in precipitation of between 12% and 25% has been
observed over this period in various parts of the region, bu? it is
S^'S^ thiS represents â Hcal f,!ctu.tttn or 'I

The waters of the Yarmuk have been utilized by all three
fnfh^h5-. The.sPri"9s °f the watershed are used locally by Syriafor both domestic and agricultural purposes, and aseries of sma ?
dams are under construction to increase this yield No actSal dltl
Zt^t\ Pi;bljShed' but acrude «t1mate of ?e'amSCnt o? wate?abstracted by Syria in the mid 1980s was 63 Mcm/year^> Jordan

-r- ->
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uses 125 Mcm/yr of Yarmuk water in its East Ghor Canal system4092'
Jl the American mediated -- albeit unratified -- Johnston Plan of
the 1950s, Israel was guaranteed 25 Mcm/yr for the Yarmuk Triangle
the area between the Yarmuk River and Lake Tiberias1171' but more
Mem/year™!1; "" ^ extractin9 on the order of 70-100

thp rnl!tie!te*V987'.Syria and Jordan si9ned an agreement forthe construction of a major dam on the Yarmuk at or near the site
of watarin;nH ?* Un1fy*(Wahd6h) Dam iS expected to impound 220 MemJu It* *l dt0 reflate "P to an additional 120 Mem/year. Syria
will get three quarters of the dam's hydroelectric power, but addi
tional water for southern Syria will come mainly from a series of
aarppmpn?! 4!" damsT °n sTide "adis that are also foreseen in the 1987
agreement4092'. The Israeli government has so far maintained an
uncharacteristic silence on these proposals, perhaps as aresult °"
the secret negotiations that are reliably reported to be takina
place in 1988 with American mediation^-1-'-. 9

1.5 The Coastal Plain

severJhen^ann?!iPla-n °f Syr]a west of the Ansariya Mountains hasseveral perennial rivers and numerous natural springs. These
latter include the submarine springs of fresh water that have
provided sustenance for the island fortress of Arwad (a ka
^ad)<Kf°VSeVera1 mil1en"ia. The principal rivers include theKebir Shemaliya, with an annual discharge of 95 Mem, and the Sinn
with a discharge of 380 Mem. Annual discharge from springs hSs
been estimated at 375 Mem, although it is reported that soSe wells
have recently gone salty from overpumping4333' .

hnfK .Dev^°Pment in the area has included numerous projects for
both drinking water and irrigation. The Sixteenth of Tishrin Dam
.t' c°nst™ction on the Kebir Shemaliya; its major ptoses

will be power generation and irrigation 1875><*182> . H H

1.6 Inland Basins

AleDDo1^ ^rhnJh'lc165,^!^6 Syrian hinterland - Damascus andJ pP° 7 Jre both essentially oases. They are green islands in
the midst of a barren desert, with man, beast and vegetation
drawing sustenance from capacious underground water Eslnl ThiX
basins are characterized by high water tables and rapid seasonal
moSntaar?n ^"^--9 streams that come down froTihe a^aJenl



Damascus, the capital of Syria and reputedly the oldest con
tinuously inhabited city in the world, is set in the rich Ghouta
plain. The underlying phreatic gravel aquifer is highly permeable
and is fed by the Barada and Awaj rivers and by underground
recharge from the karstic-fissured outcrops of the Anti-Lebanon
! ™inS • The avera9e annual flow of the two rivers is 220

and 78 Mem respectively but the annual recharge of the aquifer is
estimated to be 500 Mem4333' . The single most important outlet from
this aquifer is the prolific Ain Fijeh, the average natural dis
charge of which is approximately 235 Mem/year4262' . This is 20% of
V!n 21!!d f°427D4amascuDs groundwater, which has been estimated

at 1200 Mem/year 274' . Because of the close association of the
Z;w0HSySteJ i?lth cUrface flows' Potion is aproblem to bemon tored carefully. Syria has recently begun installing new pumps
to increase the flow from the Fijeh springs!

Hti* niePS°iA SyriauS.S!COnd city and arival claimant to theclllLJ A?1d6St inhabned city". Until the end of nineteenth
•«I 2\ lep5° W3S an international entrepot, atransit point for
east-west trading caravans. Within living memory, Aleppo acquired
of%nMthLnfT hS Qwe2k River Which comes down from the mountains
?nJ k5 JUrkey and passes through the center of Aleppo's oldtown before disappearing into the Madekh marshes south of the citv
These marshes percolated to amultilayered series of limestone
aquifers above abase of impervious marl. The natural out els of
Iedo43^' 'Brthp"!^"95, t0 the W6St' north' and southwest ofAleppo . By the 1950s it was reported that the Qweik River
whose average annual flow is approximately 80 Mem4333' ,was being
he etv4«6 1ZedMUpSttream f?m AlePP° and ^ ""le water reachedItLrl y• M°st recent reports complain of the unbearable
stench rising from the channel of the Qweik in Aleppo, which now
runs mainly with raw sewage. Water for Aleppo and its environs
comes from the 334 Mem/year in groundwater discharge4333', and from
the piping of 80 Mem/year from Lake Assad4637' Th s latter
Syria oSay ^ ^ Significant interbasin transfer of water in

1.7 Regional Aquifers and Deep Groundwater

For hydrological consideration, the Syrian steppe can be
the lVntd JS*? thT main ZOnes- The northwestern zone comprisesthe Tadmar (Palmyra) oasis and Dawwa depression. The western zone
hSlui 3tu °amaSC!iS and Sl0pes south and southeast through tit
thf i!nC caU^an' d^ ir£° Jordan and the Azraq oasis, and on intothe Wadi Sirhar. of Saudi Arabia. The eastern zone comprises the
Hammad basin, sloping from the central steppe east of the EuDhrates
an°dUt5aar°SS the ^PdanJan Panhandle t0 Rutbah in sout eastern raq
KSwaU4274'!" n° " aUd1 Arabia and Perhaps as far as west^n

/-



Each of these zones sits astride its own regional aquifers of
as veaf1Cunr0h^tdHmenary l^V^i Each receiv« substaSt 1 butas yet uncharted flows from the karstic outcrops of the western
mountain ranges. And each is underlain by reservoirs of die!
fossil waters -- sweet, salt, or sulphur -- which some imes find
their way upward into the regional aquifers and which may them
selves sometimes be mined for use.

rw tho°n^ thG Palmyrian zone ^ exclusive to Syria. It is dividedby the Dawwa aquitard into two flow systems that mix near Palmyra
flow'fK'St!ITIIL 3qUiferS aDre 1recharged b* a northeastern
yearlv rechLnp ;« th°n r3nge; Preliminary estimates indicate antlnlt reJhar9e to these systems on the order of 16 Mem4274'
Sate'rs fca' 800^? ?n? .1" lhH region *ield mtldlj saltywaters (ca. 800 ppm) at a depth of 1500 m below sea level4*73' .

a TIh,eJ.w"t?rn basin encompasses the Hauran, Jebel el-Arab
Azraq, Wadi Sirhan regions in Syria, Jordan, and Saudi Arabia The
principal aquifer is the Rijam formation consisting of basaltic
™0Hfp0Ve£ alternating limestones and marls. Recharge
5 r&" %.*£! el-Arab in amount, in excess of MO

iiv.ni/yedr . fne water IS used both in Svria'<: Hainan *r,A
in Jordan with Syria on the upgradient of'the aquifer Increasing
wSanaWa\S- 1" -Syr\ia may limit the amount of later available fo?
the t7rJ^h -1S alneady USing more wat^ than the safe yield atM™/Je£W.asicS*. Present Jorda"ian extractions average 30Mem/year*0 '̂; Syrian usage is not reported.

The Hamad basin covers a region of 70,000 so km extPnHinn

Be ?F^J^"-^^ - = *\
lists'nf faar away as+the Anti-Lebanonmountains The aqu ?er con-
Itrata it ?? E? °" Jf^a:bo!!ate and "ndstone water bear?ngsv^tpm' ma! i li believed that the southern reaches of this fow
parts of theinW d?nCl9hr0UndWfter SyStems in the Great Sefud andparts of the Wadi Sirhan. Some springs in the EuDhratP* fi™n
Plain may also be interconnected with it^274' Within SvHa mtSis reported regarding the recharge or discharge of^ this^system^33)
-4*1. J" addition to these local regional aquifers Svria sharpy
with the rest of the Arabian Peninsula a much deeierIJitim If
a?Sde thsteor?' ,TK„e haVe been found in the SriTSToH^drilinS

re52? I^fers^lo e?^Wr^e" XrTV^ Jit ""reliable assessment of the magni ude of this Jeserve bu temLra°

IV



Chapter 2

ISSUES IN THE USE OF WATER IN SYRIA

•uuSyria. is considerably better endowed with water than its
neighbors in the Arabian Peninsula. Although it has already
SEttJJSS SOme1local shortages, at present the country enjoys a
significant surplus. Seasonal rationing notwithstanding, eg in
Damascus, in the 1980s only Aleppo faced apresent and lontterm
systemic shortage, adeficit which is presently being eased? but

JnJft ! Js .ac+tua11* diminishing. Turkey's ambitious Southeast
Anatolia Project may extract over 12.3 billion cubic meters from
the annual flow of the Euphrates before it reaches Syria4"7'• this
th°e nd^of6 th 6552 °f W3ter aVailable t0 Syria'brsomem'bythe end of the century -- or sometime thereafter, if Turkish
schedules are delayed. At the same time, Syria's population Is
growing its people's standard of 1iving and water consumption
expectations are rising, and the development of IrSJItlSn SrSectS
cnnlZt5 in VaJ10U.S regions' 0ur approximation 1? that Sola'sconsumptive use of water will increase by 250% by the year 2000 and
continue to grow at a reduced rate over the subsequent fifteen
years. As with Turkey, these usage projections will be lower If
development requires more time than scheduled Nevertheless
Syria ssurplus, by our calculations, could be reduced to Is low as
one eighth of its current level by the year 2015

trpnHcT° dDriV! these approximations we first looked at demographic
trends. Based on statistics from the 1981 census, we considered
growth rates and momentum, age structures, and migration Setters
in order to project the population of the country and the seven
oer^nitV'16 year 2?15' Th?se' together with projected changellnper capita usage rates, yielded estimates for domestic consumption
in the seven basins and in the country as awhole. ""sumption

We then looked at various predictable changes in water use
The most important of these involves the inauguration of nlw
irrigation schemes, many of which are now planned or even under
construction. We have also examined the possibility of adiieSina
havp^aH0185 b0t!Vn municipa1 s*stems and ^ agr cJl?ural uslandaolumad!h assumPtions regarding the realization of reasonable
goals The results of these calculations are presented in aseries
of water balances for each basin and, finally h af
Syria to the year 2015. It is this'bal nce't t supports the
observation of current, but diminishing surplus with pKblems of
absolute scarcity looming only for the more distant future. These

'/'



problems are given more immediate significance in view of Syria's
vulnerability to the water needs of its upstream and downstream
neighbors.

In the later sections of this chapter we will examine some of
the water issues which are currently claiming the attention of the
Damascus government and others which we believe they will need to
consider in the coming years.

2.1 Demographic Data and Trends

The most recent head count in Syria was the census of 1981
the data of which is presented by Samman4421' in terms of total
population, population by province, and population by major city
According to this source, the total population of Syria was 9 172
million, although the United Nations4393' records the total as 9 05
was 48%'urbanmman ,U° reports that in 1981 the Syrian population

™««vi?u? .analyi,e,? Projecting the population of Syria to the
year 2000 (al-Alawi^2', Williams4"4') were based on the census of
III iofli aVe tterer°^ recalculated these projections based on
Iifh I /e?$Uh but Jaking int0 account the arguments which were
EX. X in fhe earlier projections regarding population growth
2a L ♦ reiationship of age structure to population momentum,
K u-n •ra46e24?f urbanization. The discussion of these indicatorsby Williams4624' is particularly cogent; we have adapted his
arguments and applied them to the 1981 data. A projection of
Syria s population to the year 2015, together with the chosen
parameters, appears in Table 2.1.

nf f.lt is.^ru?' 1#? tbe^ as in a11 Projections, that the accuracy
rLl.L PreM1C31°*t-1S indirectly proportional to the length of time
covered. Up to the year 2000, the predictions are probably fairly
accurate; beyond that point they become increasingly speculative
?.haVortn50SIted that the annual 9rowth rate will level off at 3%rlllLl°°V0r «ser,tially political, rather than demographic?

Tk! 2" : rSince there is no present evidence of public concern with
fnf« It frtlllty^ateL we exPect that it will Continue to be hgh
rStL Sfnfor?!eeable future. It is often claimed that fertility
rates tall off as populations become more urban4624' Urban
Slon. isTexpectf^° continue in Syria (see the percent urban
column in Table 2.1). However, there is no evidence of
significantly reduced fertility rates in neighboring Jordan, which
Inul?*? IP Urban' In the absence of effective educationalPr°iJl I ♦ the contrary, it is expected that Syria's population
growth rate will remain high. Indeed, there may be an increase in
IstolTll trntehaifHeK 2°^°' When the bulge of c*ildren born in thelyaos comes to child-bearing age.

•X-



Year

1981 actual

1985

1990

1995

2000

2005

2010

2015

Table 2.1

SYRIAN POPULATION PROJECTIONS TO 2015
(starting with actual census of 1981)

Population
mill ions

9.172

10.484

12.633

15.150
17.649
20.460

23.716
27.493

Annual Growth
Rate

3.4

3.8

3.7

3.1

3.0

3.0

3.0

3.0

Urban

percent

47.9

49.6
51.4

53.2
55.0

57.0

60.0
63.0

Urban

mill ion
Rural

mill ion

4.391 4.781

200

.493

8.060
9.710

11.662

14.230

17.321

5.

6.
5.284

6.140
7.090

7.939

8.798
9.486

10.172

Sources:

For 1981 census see Samman<4421' .

For demographic indicators, see al-Alawi <4412', Williams^24' and
ReSo tato°fnthfrre;Ce ^T^ • Also see US Bureau of Census"? 1986Report of the Center for International Research, and United Nat ons
Demographic Indicators Estimates and Assessments 1984 Nations.
Calculations by the author.
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With these caveats we predict that the population of Syria
will almost double by the year 2000 and will treble by 2015.

In order to translate these population figures into water
consumption figures, we have estimated the 1981 population by
hydrologlcal basin and divided it into urban and rural segments
(see Table 2.2). The population figures are converted to domestic
water use estimates using the projections for per capita urban and
cUra 3TVoner use P°sited by the World Bank in its 1980 report on
Syria . The results for domestic water use by basin in 1981 are
given in Table 2.3. These figures reflect estimates for actual
consumption and do not account for systemic loss. (Figures which
take account of systemic loss and of the savings able to be
realized by reduction of systemic loss are given in Section 2.2.)

Actual Syria-wide domestic consumption up to the year 2015 is
predicted in Table 2.4. By these calculations, consumption by
domestic users will more than quadruple by the year 2015 It
should be mentioned that we are assuming the rate of growth to be
relatively constant throughout the country. On the surface such
an assumption might appear unreasonable since three cities in the
Euphrates basin -- Raqqa, Hassaka, and Qamishli -- have registered
growth rates of more than twice the national average. However the
growth rates of the provinces in which these cities are located
were at, or even below, the national average4421'. This appears to
reflect a phenomenon of migration within the province with rural
populations gravitating to their nearest market town, rather than
an overall periphery to center movement4624'. At all events the
numbers involved are small; the three towns each had populations
too badl 1981 aPd Sh°Uld n0t SkeW the calculations

More serious is the growth rate of Damascus Province, which
" flm°rHe than a percentage point above the national average growth
nnarw Jfl?' t0?€Xer wlth Damascus City. contained almost a2e„ °Lthe Population of the country. However, the government
na!aLu^36b? Wj.VnQ economic disincentives to migration towardDamascus4362' . This question will be kept in mind when considering
the overall usage predictions for the Damascus basin

2.2 Water Balance

npoHc I5ecab?ve analysis gives some measure of the increasing water
needs of Syria over the next thirty years. However, it is only the
least of the elements to be considered, for domestic and industrial
uses together account for less than 10% of Syria's water needs By
far the largest user of water is irrigated agriculture.

-/-
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Table 2.2
ESTIMATED 1981 POPULATION BY BASIN ('OOOs)

Based on reports of 1981 census

Basin Total pop. Urban SW Urban GW Rural SW Rural GW

Euphrates
Aleppo
Orontes
Damascus
Coast

Yarmuk

Steppe

TOTAL

1418
1869

1625

1996

998

389

875

9170

345

1177

177

-21

1720

390

1996

250

28

_22

2686

1073

692

234

1999

Population serviced by: SW * surface water; GW * groundwater.

Source:—Samman4421' , calculations bv author.

Basin

Euphrates
of which

Euphrates
Aleppo**

Aleppo

Orontes

Damascus

Coast

Yarmuk
of which

Yarmuk
Steppe**

Steppe

TOTAL

Table 2.3
DOMESTIC WATER USE BY BASIN (Mcm/a)*
Based on population in 1981 census

Total

125.3

[46.1]
[79.2]

57.2

103.5

32.7

13.2

[11.0]
[2.2]

21.9

353.8

Urban SW Urban GW Rural SW

78.9 — 46.4

[17.9]
[61.0] —

[28.2]
[18.2]

—
—

—

9.2 20.2 6.1

— 103.5 —

— 13.0 —

1.1 2.6 —

[1.1]
[1.5]
[1.1] —

—
—

- - m

89.2 139.3 52.5

*Assures usage of 142 led for urban populations, 72 led for rural populations, per World
Interbasin transfer

Source: AMER, calculations by author.

n

824

748
361

832

2765

Rural GW

21.7

19.7

9.5

[9.5]

21.9

72.8

Bank<3101'.
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Table 2.14

WATER BALANCE FOR SYRIA PROJECTED TO THE YEAR 2015 BY BASIN
(in Mem)

Water Available

Euphrates
Orontes

Damascus

Coastal Plain
Yarmuk

Aleppo
Steppe

TOTAL Available

1981/82 1990

26,500
1,420
1,500
1,110

317

750

330

24,500
1,420
1,500
1,110

317

750

330

1995

16,700
1,420
1,500
1,110

317

750

330

2000

14,200
1,420
1,500
1,110

317

750

330

2005

14,200
1,420
1,500
1,110

317

750

330

2010

14,200
1,420
1,500
1,110

317

750

330

14,200
1,420
1,500
1,110

317
750

330

31,927 29,927 22,127 19,627 19,627 19,627 19,627

Water Withdrawn

Euphrates
Orontes
Damascus
Coastal Plain
Yarmuk
Aleppo
Steppe

TOTAL Withdrawn

Residue

1 Euphrates
<• Orontes

Damascus
Coastal Plain
Yarmuk

i/Aleppo
Steppe

TOTAL Residue

/

2,981 5,206 8,871 10,928 10,963
1,329 1,382 1,401 1,424 1,438
1,155 1,246 1,291 1,348 1,387

462 671 686 829 841
159 185 194 198 200
807 857 907 957 1,005
48 70 86 101 113

11,017
1,468
1,436
856

206

1,040
127

11,106
1,500
1,511
880

213

1,040
144

6.941 9,617 13,346 15,785 15,947 16,150 16,394

23,519
91

345

648

158

-57

282

19,294
38

254

439

132

-107

260

7,919
19

209

424

123

-157

244

3,272
-4

152

281

119

-207

229

3,237
-18

113

269

117

-255

217

3,183
-48

64

254

111

-290

203

3,094
-80

-11

230

104

-290

186

24,986 20,310 8,781 3,842 3,680 3,477 3,233

Source: Tables 2.7-2.13, calculations by author.
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Table 3.6
SYRIAN WATER USE BY ECONOMIC SECTOR PROJECTED TO YEAR 2015

(in Mem)

1981/82

175

80

145

46

18

.11

300

128

236

79

32

53

1995

388

158

291

96

41

69

2000

446

191

357

116

49

M

2005

492

215

405

130

55

96

£010

556

253

462

147

62

111

2015

655

299

545

173

69

127 V

Domestic

Euphrates
Orontes

Damascus

Coastal Plain
Yarmuk
Aleppo
Steppe
TOTAL Domestic

Agricultural

Euphrates
Orontes

Damascus
Coastal Plain
Yarmuk

Aleppo
Steppe
TOTAL Agricultural

Industrial

Euphrates
Orontes

Damascus
Coastal Plain
Yarmuk
Aleppo
Steppe
TOTAL Industrial

495 828 1,043 1,243 1,393 1,590 ~l7868

TOTAL

Euphrates
Orontes
Damascus
Coastal Plain
Yarmuk
Aleppo
Steppe
TOTAL

2,800
1,191

935

364

141

727

4,900
1,196

935

540

153

777

8,387
1,185

925

538

153

827

10,476
1 175

916

661

149

877

10,465
1,165

907

659

145
925

10,455
1,157

899

657

144

960

10,445
1,143

891

655
144

960

6,158 8,501 12,015 14,254 14,266 14,272 14,238

6

58

75

52

80

17

288

2,981
1,329
1,155

462
159
807

48

$ 3e>c* 6
58 58
75 31 75
52 '3' 52 /49

6

58

75

52

80
17

80 80
_17 17 __
288///< 288 288

5,206
1,382
1,246

671
185
857

70

8,781
1,401
1,291

686
194

907

86

10,928
1,424
1,348

829
198
957

101

V5^ 6
2*ic" 58
4%> 75
\tf 52

80
17

288

10,963
1,438
1,387

841

200

1,005
113

*« 6
7m 58
H9o 75

52

80

LZ
288

11,017
1,468
1,436

856

206
1,040

127

32, 2. 6 ^L3/ I 58 35?/

rf™ 52 i2-

80
17

288 3j 5%

11,106
1,500
1,511

880

213
1,040

144
6,941 9,617 13,346 15,785 15,947 T67l50 167394

Source: Tables 2.7-2.13, calculations by author.
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Year

Table 2.1

SYRIAN POPULATION PROJECTIONS TO 2015
(starting with actual census of 1981)

Population Annual Growth
millions Rate

Urban Urban Rural
percent million million

1981 actual 9.172 3.4

3.8

3.7

3.1

3.0

3.0

3.0

3.0

47.9 4.391 4.781

1985

1990

1995

2000

2005

2010

2015

49.6 5.200 5.284
51.4 6.493 6.140
53.2 8.060 7.090
55.0 9.710 7.939
57.0 11.662 8.798
60.0 14.230 9.486
63.0 17.321 10.172

Sources:

For 1981 census see Samman(4421'.

For demographic indicators, see al-Alawi <4412> ,Williams'4624' and
Population Reference Bureau"™. Also see US Bureau" of Census 1986
Report of the Center for International Research, and United Nations-
Demographic Indicators Estimates and Assessments 1984. Nat10ns-
Calculations by the author.
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Table 2.4

DOMESTIC WATER CONSUMPTION 1981 TO 2015

1981 1985 1990 1995 2000 2005 £010 2015

Total pop. (mn.) 9.17 10.5 12.6 15.0 17.7 20.5 23.7 27.5

Urban population
Per Capita (led)
Consump. (Mcm/a)

4.39

142

228

5.20

155

294

6.49

170

403

8.06

183

538

9.71

200

709

11.6

200

851

14.2
200

1039

17.3

200

1264

Rural Population
Per Capita (led)
Consump. (Mcm/a)

4.78

72

126

5.28

80

154

6.14

90

202

7.09
95

246

7.94

100

290

8.80

100

321

9.49
100

346

10.2
100

371

TOTAL CONSUMPTION
(Mcm/a)

354 448 605 784 999 1172 1385 1635

Sources:
*\t j

AMER population projections by author, see Table JW<-
Per Capita use assumptions from World Bank(3101' d 284
Calculations by the author. '
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To provide the basis for an analysis of the agricultural uses
of water, we have calculated water use by province based on the
statM?olcs reP°rted for land use in the 1981-82 agricultural
yearJ"UJ . Water usage is calculated using crop irrigation require
ments that vary with season, climate, and categories of crops. The
CIR figures include consideration of plant evapotranspiration, but
do not include losses in the system itself. Systemic losses are
calculated in the column headed Estimated Water Loss. The results
are shown in Table 2.5, with a total water use for irrigation of
6,158 Mem per year countrywide.

In Table 2.6 we collate by basin the results of Tables 2 3
and 2.5 and add estimates of the water use for industry
Industrial water use is not recorded in statistical reports on
uH'o ? total figure nationwide of 288 Mem/year was cited by the
World Bank report of 1980™" ,but was not designated to particular
areas. The allocation of this usage figure to basins was done in
proportion to the number of industrial workers in each locale
This is a dubious procedure, since not all industries consume water
at the same rate. Impressionistically one can say that the
petroleum extraction industries of the Euphrates basin are not
highly water consumptive, while the textile and food processinq
industries of Damascus, Aleppo, and the Orontes basin are heavy
consumers Thus a result that allocates the major portion of
industrial water use to these three areas is qualitatively correct
The numbers are small in any event.

The use, loss, and withdrawal figures of Table 2.6 form the
!;;s,or the Projection of water use in Syria by basin over the
.2 J* ^ears' Since the assumptions about economic development
and attendant water usage vary from region to region, each basin
will be discussed separately. The discussion amplifies only
certain parts of each table, which should be examined concurrently

2.2.1 The Euphrates

ovno.Jl!6 /ateu balan« on the syrian stretch of the Euphrates is
??k??! 7*t0 DC?an?e dramatically by the end of the century (see
Irnitrl'Jk ♦ •?i ^*?nd Syria are en9a9ed in major developmentprojects that will significantly change the quantity and quality of
T^weS /atr A2??7 Study by John KolaVsWestimated thatTurkey s drawdown could increase by more than 12 billion cubic
meters by the year 2000. Up to 1,600 Mem are lost each year
through evaporation from Lake Assad. y

Funh.Jllf am°-nt 0f w^er entering Syria on the main stem of theEuphrates varies considerably from year to year. For purposes of
a^o!!SeJi anaIyoon' "J have adopted the S*rian estimate of an
InnuJ? f °W of/301cubic meters per second43^', which yields anannual figure of slightly more than 26 billion cubic meters

/-
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Table 2.5

SYRIAN AGRICULTURAL WATER REQUIREMENTS - 1982

MOHAFAZAT

Damascus
Fruit Trees
Summer Crops & Vegs
Winter Crops & Veos

TOTAL 91,397

Dar'a

Fruit Trees 1,959
Summer Crops & Vegs 5,336
Winter Crops & Veos 5.296
TOTAL 12,591

Sweida

Irrigated
Area(l)
(ha)

31,575
26,002
33,820

Water

Required(2)
(cu m/ha)

15,161
7,480
2,048

8,124

13,489
9,560
3.317

7,545

Water

Required
(Mem)

478.7

194.5

69.3

742.5

26.4

51.0

17.6

95.0

Source of
Water

Source

by Area(3)
(% of ha)

Pumped (GW) 66.1%
Pumped (SW) 0.8%
Gravity (SW) 33.1%

TOTAL 100.0%

Pumped (GW) 17.2%
Pumped (SW) 31.7%
Gravity (SW) 51.1%
TOTAL 100.0%

NO IRRIGATED AGRICULTURE

Ouneitra
Fruit Trees 180
Summer Crops & Vegs 898
Winter Crops & Veos 673
TOTAL 1,751

Horns

Fruit Trees 5,019
Summer Crops & Vegs 29,148
Winter Crops & Veas 14.596
TOTAL 48,763

13,228
9,123
1.802

6,739

14,506
8,748
2.748

7,545

2.4

8.2

1.2

11.8

72.8

255.0

40.1

367.9

Pumped (GW) 0.0%
Pumped (SW) 0.0%
Gravity (SW) 100.0%

TOTAL 100.0%

Pumped (GW) 41.7%
Pumped (SW) 1.9%
Gravity (SW) 56.4%
TOTAL 100.0%

Water

Required
(Mem)

490.8

5.9

245.8

742.5

16.3

30.1

48.5

94.9

0.0

0.0

11.8

11.8

153.4

7.0

207.5

367.9

Estimated Total

Water Water

Loss(4) Needed
(Mem) (Mem)

86.6

1.0

105.3

192.9

2.9

5.3

20.8

29.0

0.0

0.0

5.1

5.1

27.1

1.2

88.9

117.2

577.4

6.9

351.1

935.4

19.2

35.4

69.3

123.9

0.0

0.0

16.9

16.9

180.5

8.2

296.4

485.1

Area double-cropped =2ha. \ Based on calculations of similar climate regions in Jordan<2820)
Area double-cropped =1ha. * Estimated losses: pumped GW = 15%; pumped SW = 15%; gravity SW = 30%
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MOHAFAZAT

Hama

Fruit Trees
Summer Crops & Vegs
Winter Crops & Veas
TOTAL

Ghab

Fruit Trees
Summer Crops & Vegs
Winter Crops & Veos
TOTAL

Lattakia
Fruit Trees

Summer Crops & Vegs
Winter Crops & Veos

Irrigated
Area(l)
(ha)

2,384
20,711
16.442

39,537

240

42,970
5,439

48,649

7,123
20,029

649

TOTAL 27,801

Tartous

Fruit Trees 4,494
Summer Crops & Vegs 18,928
Winter Crops & Veas 1.368
TOTAL 24,790

7d7eo

Fruit Trees 1,353
Summer Crops & Vegs 9,102
Winter Crops & Veas 3.423
TOTAL 13,878

Water

Required(2)
(cu m/ha)

14,506
8,487
2.387

6,313

8,504
4,618

957

4,220

8,504
5,102
1,673

5,895

8,504
4,843
1.673

5,333

13,228
7,859
1.972

6,928

Water
Required

(Mem)

34.6

175.8

39.2

249.6

1.7

198.4

5.2

205.3

60.6

102.2

1.1

163.9

38.2

91.7

2.3

132.2

17.9

71.5

6.8

96.2

Source of
Water

Source

by Area(3)
(% of ha)

Pumped (GW) 67.2%
Pumped (SW) 6.4%
Gravity (SW) 26.4%
TOTAL 100.0%

Pumped (GW) 32.3%
Pumped (SW) 0.0%
Gravity (SW) 67.7%
TOTAL 100.0%

Pumped (GW) 28.4%
Pumped (SW) 50.8%
Gravity (SW) 20.7%
TOTAL 99.9%

Pumped (GW) 68.9%
Pumped (SW) 10.7%
Gravity (SW) 20.4%
TOTAL 100.0%

Pumped (GW) 55.6%
Pumped (SW) 20.8%
Gravity (SW) 23.6%
TOTAL 100.0%

Estimated Total

Water Water Water
Required Loss(4) Needed
(Mem) (Mem) (Mem)

167.7

16.0

65.9

249.6

66.3

0.0

139.0

.3205.

46.5

83.3

33.9

163.7

91.1

14.1

27.0

132.2

53.5

20.0

22.7

96.2

29.6

2.8

28.2

197.3

18.8

94.1

60.6 310.2

11.7

0.0

59.6

78.0

0.0

198.6

71.3 276.6

8.2

14.7

14.5

37.4

16.1

2.5

11.6

30.2

9.4

3.5

9.7

22.6

54.7

98.0

48.4

201.1

107.2

16.6

38.6

162.4

62.9

23.5

32.4

118.8

1 Area double-cropped = 2 ha. 2
Area double-cropped = 1 ha.

Based on calculations of similar climate regions in Jordan(2820)
Estimated losses: pumped GW = 15%; pumped SW - 15%; gravity SW = 30%.
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MOHAFAZAT

Aleppo
Fruit Trees
Summer Crops & Vegs
Winter Crops & Vegs
TOTAL

Irrigated
Area(l)
(ha)

5,665
42,765
34,007

82,437

2,556
44,952
43,247

Hassakah
Fruit Trees
Summer Crops & Vegs
Winter Crops & Vegs
TOTAL 90,755

Raqqa
Fruit Trees 179
Summer Crops & Vegs 25,411
Winter Crops & Veas 19.875
TOTAL 45,465

Deir ez-Zor
Fruit Trees 4,177
Summer Crops & Vegs 65,620
Winter Crops & Veas 38.374
TOTAL 108,171

C.A.D.E.B.
Fruit Trees 467
Summer Crops & Vegs 19,159
Winter Crops & Veas 9.581
TOTAL 29,207

Water

Required(2)
(cu m/ha)

13,489
9,890
3,499

7,500

19,098
9,923
5.529

8,087

19,098
9,843
5,501

7,978

19,098
10,191
5,736

8,954

19,098
9,777
5.499

8,522

Table 2.5 continued

Water

Required
(Mem)

76.4

422.9
119.0

618.3

48.8
446.1
239.1

734.0

3.4
250.1

109.3

362.8

79.8

668.7

220.1

968.6

8.9

187.3

52.7

248.9

Source of

Water

Source

by Area(3)
(% of ha)

Pumped (GW) 84.4%
Pumped (SW) 15.6%
Gravity (SW) 0.0%
TOTAL 100.0%

Pumped (GW) 43.4%
Pumped (SW) 53.1%
Gravity (SW) 3.5%
TOTAL 100.0%

Pumped (GW) 48.7%
Pumped (SW) 43.6%
Gravity (SW) 7.7%
TOTAL 100.0%

Pumped (GW) 1.8%
Pumped (SW) 98.2%
Gravity (SW) 0.0%
TOTAL 100.0%

Pumped (GW) 0.0%
Pumped (SW) 0.0%
Gravity (SW) 100.0%

TOTAL 100.0%

Estimated

Water Water
Required Loss(4)
(Mem) (Mem)

Total

Water

Needed

(Mem)

521.8

96.5

0.0

618.3

318.5

389.7

25.7

733.9

176.7

158.2

27.9

362.8

17.4

951.2

0.0

.6968.

0.0

0.0

248.9

248.9

92.1

17.0

0.0

109.1

56.2

68.8

11.0

613.9

113.5

0.0

727.4

374.7

458.5

36.7

136.0 869.9

31.2

27.9

12.0

71.1

3.1

167.9

0.0

207.9

186.1

39.9

433.9

20.5

1119.1

0.0

171.0 1139.6

0.0

0.0

106.7

0.0

0.0

355.6

106.7 355.6

* Area double-cropped
Area double-cropped

2 ha.

1 ha.
Based on calculations of similar climate regions in Jordan(282°) .
Estimated losses: pumped GW = 15%; pumped SW = 15%; gravity SW • 30%



MOHAFAZAT

Irrigated
Area(l)
(ha)

TOTALS

Fruit Trees 67,371
Summer Crops & Vegs 371,031
Winter Crops & Vegs 226.790
TOTAL 665,192

~~VoJbU 3l*6

Water

Required(2)
(cu m/ha)

14,110
8,418
4,070

7,512

Water

Required
(Mem)

950.6

3,123.4
923.0

4,997.0

Source of

Water

Source

by Area(3)
(% of ha)

Pumped (GW)
Pumped (SW)
Gravity (SW)

.*

.*

.*

TOTAL

Water

Required
(Mem)

2,120
1,772
1,105

4,997

Estimated Total
Water Water

Loss(4) Needed
(Mem) (Mem)

374

313

474

2,494
2,085
1.579

1,161 6,158

^m??^ ? irr,igated countrywide by each water source is not the same as percent of water used or
nrd countrywide from each water source. The preeent of ha figures were used only to approximate the

percentage of water sources in each Mohafazat. The countrywide totals for water required were calculated
oy adding the totals of each Mohafazat. Total percentages for each source per ha are as follows- 46 7%
from pumped groundwater; 34.1% from pumped surface water; and 19.1% from gravity surface water The
n^?A?e of waJfr required (before losses) from each source are as follows: 42.4% from 'pumped
groundwater; 35.5% from pumped surface water; and 22.1% from gravity surface water. The discrepancy
occurs because groundwater use is more prevalent in Mohafazats with lower crop water requirements.

Source: Syrian-Ministry of Agriculture and Agrarian Reform, The Annual Agricultural Statistical Abstract,

3Jrea dou!\le-cropped =2ha. 2Based on calculations of similar climate regions in Jordan<2820)
Area double-cropped = 1 ha. * Estimated losses: pumped GW = 15%; pumped SW = 15%; gravity SW = 30%.



Table 2.6

TOTAL WATER PRODUCTION BY BASIN - 1981 (In Mcm/yr)

Domejstic Agriculture Indus try* A + D + I

Use Loss Withdrawal Use Loss Withdrawal % of

employ.
Mem SW GW TOTAL

Euphrates 125.3 50.2 175.5 2314.2 484.8 2799.0 2% 6 2371.3 609.1 2980.4

Aleppo -- -- -- 618.3 109.1 727.4 28% 80 113.5 693.9 807.4

Orontes 57.2 22.9 80.1 919.0 271.7 1190.7 20% 58 693.4 635.4 1328.8

Damascus 103.5 41.5 145.0 742.5 192.9 935.4 26% 75 358.0 797.4 1155.4

Coast 32.7 13.1 45.8 295.9 67.6 363.5 18% 52 201.6 259.7 461.3

Yarmuk 13.2 5.3 18.5 106.7 34.1 140.8 -- -- 123.1 36.2 159.3

Steppe 21.9 8.8 30.7 --
-- 6%

100%

17

288

-- 47.7 47.7

TOTAL 353.8 141.8 495.6 4996.6 1160.2 6156.8 3860.9 3079.4 6940.3

Loss @ 28.6% =

Total Produced =
141.7

495.5
Loss c

AMER -
alculated by
Table 00

*Based on total use of 288 Mem, allocated in proportion to number of industrial workers in basin.
All industries have private wells. World Bank*3™*) .



Ko ars s data from Turkish measurements yields an additional
billion cubic meters available for Syria. Nearly half of this flow
could disappear within the next two decades. By the turn of the
century, the amount of water available for Syrian use from the
Euphrates and its tributaries could be as little as 14.2 bcm.

Interestingly, this figure is almost identical to the amount
of water allegedly guaranteed Syria by Turkey in a pair of
protocols signed in Damascus in July, 1987, valid for two years
with annual renewal thereafter. The Turkish newspaper Cumhuriyet
(July 18, 1987) reported that Turkish Prime Minister Ozal had
promised Syrian Prime Minister Kassem to provide Syria with 500 cu
m/s from Ataturk Dam (15,768 Mcm/yr). This compares to our
onnImu ! of 15'800 Mcm/-yr t0 be available for Syria in the year
2000 before evaporation from Lake Assad, including the flows of the
Balikh and Khabur tributaries. The companion protocol was a
security agreement whereby the two prime ministers pledged to
prevent cross-border strikes and to cooperate through Interpol on
countermsurgency intelligence. Syrian President Assad is reported
to have intervened personally to expedite negotiation of these
agreements. The protocols apparently took no cognizance of a
previous Turkish agreement with Iraq to supply that country with
the same amount of water, presumably the same water since there
would not be enough water in the system for Turkey to release 500
cu m/s to each downstream riparian and yet divert water to
Southeastern Anatolia.

The increase in Syrian usage is detailed in Table 2.7. The
inbrJ10?QP7°n agricultural usage were expounded in detail inKolars s 1987 report4637', along with the revision of Syrian
expectations from its irrigation projects from a maximum of a
million hectares of land down to less than half a million The
figures given in Table 2.7 differ from those of Kolars in that they
reflect a later year with a higher reported irrigated hectarage
The water use base is lower, however, since it does not allow for
the withdrawal of waters which will ultimately return to the system
as return flows. The amounts of these return flows are not
insignificant for the Euphrates (compare the predicted residues of
Table 2.7 with Kolars's results in Fig. 1.2), but the returned
waters will be of dubious quality and problemmatic utility.

The schedule for completion of agricultural projects is that
projected by Kolars, although we doubt whether even these
diminished expectations will be realized -- in area or time The
Euphrates projects have throughout been plagued by technical
problems and inadequate planning. The redesign and reconstruction
of canals which collapsed because of dissolving subsurface
gypsiferous deposits cost Syria many years of delay, but it has
been done More serious is the need for agricultural planning and
training to compensate for the impact of gypsum on plant growth
The choice of crops and the methods to be used in plowing, sowing'
and irrigating these crops must all be revised in the light of what
is now known about the soils4328' . These problems have delayed the

t



Table 2.7

WATER BALANCE IN THE EUPHRATES BASIN: PROJECTIONS TO 2015 (In Mcms)

1181/82 1990 1995 £000 £005 £010 2015

KeaweTu?kisSrder* 26'20° 26'20° 26'20° 26'200 26'200 26'200 26,200
dePleti°ns -- 2,000 9,800 12,300 12,300 12 300 1? innAdded in Syria ^,900 J-JOO J-300 ^900 oJfifl jS I.'mo

?vaPoraitonnfS1a 28,1°° 26'10° 18'3°° 15'80° 15'800 15.*°° ".800
Lake Assad JU600 _L600 _1_600 _U600 1,600 1,600 1,600

Available for use 26,500 24,500 16,700 14,200 14,200 14,200 14,200
Domestic use 125 214 277 353 414 489 577
Rate of loss % (28.6) (28.6) (28.6) (21) (16) HP) n?\Domestic loss A J& UL % 'J& U. (_%

Domestic w/d

Agriculture w/d

Industrial w/d

TOTAL WITHDRAWAL

Residue 23,519 19,294 7,919 3,272 3,237 3,183 3,094

• water at border reflects the long-term flow measurements at Birecik across the border in Turkey
ZiZTJ^V^^X^as hi9h - »•- *• - - - S% •« --
te Ila?U2000ral *H """ !£ TUrk''Sh *" ^ "•"«*««« ^elopment will be co^lete by
:«e.ye;:e Z;s<-v;0; sr.^^™; developnentai deiay -m ^the d—
lcJlZStlC T T th8t rePa,'rS ''" the EUphr8teS 8aSin "*« la* «*"nd the rest of Syria but be
n Tii ^a',201L::;: th;hvhe ;ities in the Euphrates 8as -«•'«• «-* 5CTishnn ). Domestic w,thdrawal includes the transfer of water to the city of Aleppo.

fn jsszjzz rzthat wate-use is hetd constant-industHai ^^ - -«-in tne wous and is not a high priority in the present Five Year Plan.

Sources: Tables 2.4-2.6, calculations by author, and Kolars<4«".

2Lr

175 300 388 446 492 556 655

2,800 4,900 8,387 10,476 10,465 10,455 10,445

6 6 6 6 6 6 6

2,981 5,206 8,781 10,928 10,963 11,017 11,106



relocation of peasants displaced by Lake Assad far beyond the term
originally forecast. Only in 1986, a dozen years after the
flooding of the lake, did the amount of irrigated land reclaimed
excefdAo^nat which was taken out of use to make room for the dam and
lake°6V) .

While accepting, with the above reservations, Kolars's
projections on the development of irrigated agriculture in the
Euphrates basin, we have for the period after 1995 included a small
projection for improved efficiency in distribution systems and
!"'™"se- This would come mainly in the gravity-flow systems of
the GADEB (General Administration for the Development of the
Euphrates Basin) projects. A loss ratio of 30% is cited for
gravity-flow surface irrigation, while pumped irrigation gets by
with a 15% loss. Upgrading the surface systems should save at
least a major part of that loss. It is unlikely that such
efficiencies will be sought while the main emphasis is on land
reclamation projects and water is sufficiently plentiful to be
delivered free. There is room for improvement, however, and we
assume that such improvement will be undertaken when basic
infrastructure is in place. Between 1990 and 2015, we calculate a
rM^f°2n<J\ SJri?UoI«na1 losses in cavity flow systems from the
current 30% to about 20%.

Beyond these efficiencies, of course, would be the widespread
conversion to drip irrigation, greenhouses, and plasticulture for
appropriate crops -- expensive, but yielding spectacular water
savings and impressive increments in productivity. These will no
H?m?nich-VieWed/ith fa?oruby Syrian planners and peasants when thediminishing water supply becomes apparent. This perception should
come by the turn of the century in the Euphrates basin, but lag
time for planning and implementation will probably put the
J?oject"ns realization of such schemes beyond the term of our

,PrVir^meStlwUSeWi11 ^ow with increased population and improved
services. This is projected on the line labeled Domestic use
Loss in domestic systems is estimated in accordance with the
?nnnm?nH°nK that 1imPr0u6ments *" distribution systems will begin by
of 28 M fnVC?KPlete-b^ l°l°- The use of the nationwide losi rateof 28.6/. for the period before 2000 is probably an underestimate
me loss rate for Hassaka City in 1986 was reported to be 50%441t"'
and Raqqa and Deir ez-Zor are unlikely to be much better. Total'
"nlmaT+™S J°r ^omsHc use are Projected on the line labeledDomestic w/d This figure includes projections for increased
interbasin transfers for domestic use to Aleppo in proportion to
its population increment.

tw* i^™1!1 USe 1S not yet significant in the Euphrates basin.There ssome food-processing and astill non-functional paper mill
to utilize the region's straw. Both of these could, in theory
become major water consumers. However, in view of the region's
unfinished business in land reclamation and the exciting new

i-



low-sulphur oil fields that have been discovered, it is assumed
that industrial development and industrial water use will remain
near their present level.

Between Turkish and Syrian developments, the bottom line for
! ™TI!aI?? basin in Syria is a ProJected decrease from a residue
°r r:!,?lllion cubic meters of water in the early 80s to a residue
of 3 billion cubic meters in 2015. The augmentation of these flows
of fresh water with significant amounts of return flow offers
little joy, since the re-used waters will be degraded by pollution
salination, and sedimentation4637'. These matters should be of
concern to Syria and deserve the most urgent consideration in

2.2.2 The Orontes

The Orontes River valley was the site of the Ghab Project
the first of Syria's great development schemes and the most
tnlrtl 1?hter!? °f socio:economic benefits and negative ecologic
impacts. The flowering of the rift valley after the draining of
the ma ana swamps in 1969 has been remarkable, and the original
agricu tural projects have more recently been supplemented by a
diversifying economy whereby the profits of agricuSal effort
have been ploughed back into a burgeoning service sector --
mechanics, machine rental, marketing, inputs for extra
theWn5nfaS?h nf0[\S' and °ther enterprises42"'. But, already in
cSnslmp? on *"" *" SOme S6Ct0rS t0° P°lluted for human
Hua,/In jftj +uPPer.reaches of the river, the main source of the
river's pollution is industrial and domestic. The metropolitan
ThTworlS' ank3-? cXTh-^Vi" neeS °t waste^er tre^men?"ine world Bank cited this problem and the incidence of related
trltt'Ji°Tn diseaf in 198°- By 1988' numeroiJS Projects ^contracted to provide sewage treatment facilities for these riti^
MEED, 1/10/87, 8/8/87, 8/15/87, 10/10/87 / 3/88). Because of

In! !!?!-eri. ?f Pr°^eCtS underwa*> we forecast that sewage "eaLentand ultimately water reclamation will be more rapidly achieved in
the cities of the Orontes basin than in many other parts of Syria

An accelerated schedule for water treatment in the Orontes
basin is an urgent necessity. By our calculations (see Table 28)
the basin will face an absolute deficit by the year 2000 and the

cT S1lhr2?!!r$tM^ili:ith?r8?fter- Syria ^ady'uses moreinan go/, of the water available to it in the Orontes It alreadv
has to pipe in drinking water for Homs from nearby springs, because
ar Uv "the^n,, ?-?0t S0!!ble\ In Vi6W 0f ^e basin'fimp! d g

restored' » !„„2 1III Jh* W? er SUpply in the Orontes »kt be

-/-



Table 2.8

WATER BALANCE IN THE ORONTES BASIN: PROJECTIONS TO 2015 (In Mcms)

1981^82 1990 1995 2000 2005 20110 2015

BStfifiS. 138 13 15 13 13 13 '-380
1,420

Domestic use 57 97 126 161 IRQ m oc?Rate of loss % (28.6) (24) (20) (16) (\% nf) ,ffiDomestic loss _23 M M J& % JO _J6
Domestic w/d 80 128 158 191 215 253 299

Agriculture w/d 1,191 1,196 1,185 1,175 1,165 1,157 1,143
Industrial w/d 58

Available in Syria 1,420 1,420 1,420 1,420 1,420 1,420

-53 58 58 58 58 58
TOTAL WITHDRAWAL 1,329 1,382 1,401 1,424 1,438 1,468 1,500

Residue gi » 1Q -
5,1 38 19 -4 -18 -48 -80

* Per agreement between Syria and Lebanon in 1972.

1. Agricultural figures assune that between 1990 and 2010 there will be agradual increment of uo to

30*TzS in 2015 ""^"^ '""' "'" *^ ~" a"*«> ^ ^« '"- «* P™^

* SoTtfLinL«r~ ?irepairs in the orontes sasin wm reduce the domestic i°« ««•«»«L^vr^^r repa,r and sewa9e for Hama and h°- - i°ss ~— -— - -S

in the^or'lf!s9Unoe; HZ ^ H "T "^ C0°Stant- '^^ d-l"~« has ^^in tne lysos and is not a high priority in the present Five Year Plan.

Sources: Tables 2.4-2.6, calculations by author.
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The flow of the Orontes in Syria derives in almost egual
portions from surface water crossing the border from the Lebanese
Bekaa Valley and groundwater from springs within Syria. Although
the flow is highly variable depending on each year's rainfall the
average is 1,500 Mem/year. Of this, 80 Mem was guaranteed to
upstream Lebanon by a 1972 agreement, which leaves 1,420 Mem/year
for Syria ( Note that the Afrine River, which is topographically
part of the Orontes basin, will be considered in conjunction with
the Aleppo region to which it belongs administratively ) Since the
Afrine joins with the Orontes downstream from Syrian-controlled
territory, it is, for all Syrian purposes, a self-contained unit.

Usage within the Orontes basin will be acomplex of rising
El. Jl 1W VauiabluS- Domestic usa9e will rise steadily, morethan doubling by the year 2000 and trebling by 2015 This
projection assumes, in the 1ight of perceived urgent need and
contracts outstanding, that Homs and Hama will be well ahead of the
^L°!*674yna flin upgrading water distribution and treatment
systems 674' A reduction of the domestic system loss ratio to 12%
is posited by the year 2005. We calculate that agricultural water
usage will actually diminish siightly through the upgrad ng of
systems, even though some small new irrigation projects are
envisioned in the vicinity of the prolific Ain Zerqa. Additional
expansion of irrigation will surely be constrained by the declining
hi no I?" °f lWqs anTd artesian wells- Thi* situation is alread?being reported467*'. It is assumed that industrial water use
EEJXu Constant- Industrial development does not have a high
budget^!" CUrrent Syri3n Mve Year Plan and i^estment

The sum of our calculations is shown in Table 2.8. Overall
5E™r n5edi! in tne Orontes basin wil1 increase by 7% by the year000 and by 14% by 2015. Demand will exceed supply by 2000 * By
2015, the excess of demand over supply will equal the 80 Mcm/vear
upstream drawdown allocated to Lebanon. mem/year

2.2.3 Damascus Basin

The sources of water for the Damascus basin (see Table 2 91
2R1*?. °f aPProximately 300 Mem/year of surface water -- much of
which is used or dissipated before it reaches the plain - and an
estimated safe yield of 1,200 Mem/year from groundwater4^'^'
0™- 4266P9?rtSJ 0f domestic rationing in Damascus City and itsenvirons42^' do not clarify whether this shortage is because of
overdraft on the available supply, temporary drought, or inadequate
pumping and distribution systems; it could be all three inadequate

3o



Table 2.9

WATER BALANCE IN THE DAMASCUS BASIN: PROJECTIONS TO 2015 (In Mcms)

1981/82 1990 1995 2000 2005 2010 2015

Water Available 1,500 1,500 1,500 1,500 1,500 1,500 1,500

Domestic Use
Rate of loss %
Domestic loss

104
(28.6)

41

177
(24)
_59

230

(21)
61

293

(18)
64

344

(15)
61

407

(12)
55

480

(12)
65

Domestic w/d 145 236 291 357 405 462 545

Agricultural w/d 935 935 925 916 907 899 891

Industrial w/d 75 75 75 75 75 75 75

TOTAL WITHDRAWAL 1,155 1,246 1,291 1,348 1,387 1,436 1,511

Residue 345 254 209 152 113 64 -11

1. Domestic figures assume that repairs in Damascus will reduce loss to 12X by 2010.

will TTT f''9UreS "^ that Start,'n9 '" 1"5 thC l°SS fr0m 9ravit* surfa« -«er irrigationwill be reduced over a twenty year period from the present 30% to 20% in 2015.

in JSZrV^reS aSS™ th3t "ater USe ,S h6ld C°nStant- IndUStr,al ^elopment has stagnatedin the 1980s and is not a high priority in the present Five Year Plan.

Sources: Tables 2.4-2.6, calculations by author.
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Projects planned or underway for Damascus include pumps to
enhance the flow of Ain Fijeh4674', a computerized control system to
!T^LTanagement (MEED' 2/2°/88)> and wastewater treatment (MEED,
11/15/86). Some of these projects have been tendered more than
once, presumably because of difficulties in arranging financing.

In computing the water balance for the Damascus basin, the
most significant variable is domestic use: the increase in popula
tion and in per capita consumption. The population growth rate for
Damascus City and Province has been approximated by the countrywide
growth rate of 3.46%. In fact, the growth of Damascus City in the
1981 census was only 3.02%, while Damascus Province was signifi
cantly higher at 4.65%. Calculating the two segments at their
individual growth rates yields an additional 2-3% in population at
the end of a decade as compared to the figures derived by applying
the countrywide average or an additional 5-6 Mem/year in domestic
usage This seems relatively insignificant, so the simpler deriva
tion has been used for the sake of countrywide consistency.

Moreover, the differential in growth rates may well be
reduced. In the late 1970s and early 1980s, it was reported that
the Syrian government was seeking to discourage migration to
Damascus. Housing costs in the capital were several times higher
than those in provincial centers, while salaries were standard
throughout the country for similar jobs and seniority. Thus, a
teacher in Raqqa could maintain a higher standard of living for his
family than one in Damascus for the same amount and level of work
This imposed a strong disincentive for moving to Damascus in cases
where it was not professionally necessary43"' . It does not of
course impede migration for individuals who can find higher l'evel
1 hlgnher, P*ld J°bs in Jhe city than in the provinces, but many
seem to be ab eto accomplish their goals by moving from avillage
to aprovincial center rather than to the capital. viuage

Because problems are already apparent and work is underway in
mIp^n^h/6 a\sume that the upgrading of networks will proceed on
/? 1na}la schedule. Some reduction in the domestic loss ratio
?mn JTh6d. aS 6ai;ly*AS 199° with «Pg«ding to be complete byZ010. This means by that year an annual saving of some 100 Mem
over what the loss would have been without the upgrading of the
hi Jmc* ,Non?theless domestic water needs will more than treble
growth nSe thereafter in direct proportion to population

hflra„ci°r fa?riculture' we Project asmall decline in water usebecause of the repair and upgrading of surface irrigation systems
It seems unlike ythat agriculture, which in this region functions
ncompetition with the spreading urban sprawl, will experience any
ThT h!nt expansion I" and> indeed, no such plans are reportedThus, the upgrading of existing surface irrigation systems wil
represent a real saving in water used for agriculture of about 5%

-1-



As in other regions of Syria, we do not assume any
significant growth in water use for industry. Industrial growth is
not a high priority in present Syrian planning and has been
virtually stagnant during the 1980s. While some growth must surely
take place over the next thirty years in this major metropolitan
area to provide employment for additional population, it will be
imperative that new enterprises should not be heavy water consumers
and should be equipped with the most water efficient technologies.

r l Thortlcealities of the situation will impose this necessity.
For by 2015, we foresee that the Damascus basin -- even with the
«2f.!rj!i?n4*roeafrres we assume " wil1 be in a state of absoluteannual deficit. If systems are not upgraded or if population grows
at an accelerated rate, the basin will pass into deficit several
fnrlif ear ?•' Th!u current seasonal shortages should help to
focus attention on these needs.

2.2.4 The Coastal Plain

N<nfJhe £?asJal plain in syria is asemi-humid zone with copious
rainfall. The Ansariya mountains, which bound the plain, snare the
Mediterranean clouds to drop the major burden of their
precipitation on the westward side of the range. This water
rivu^ a„hei„!ea byJ?3y 0f several maJ°r rivers, many small
Perhlos 'bPrSl. nfm^able Spr:ngS' some of maJ°r tension.^cause °^the comparative richness of the resource, the
gauging of water flows in the Coastal Plain is very incompletely
reported We have estimated the total water available Surface
water and groundwater - to be on the order of 1,110 Mem/year, but
this^may overlook the product of some of the smaller wadis and

By our calculations (see Table 2.10), about 40% of this water
early'! SOs' f°Bv^oll"'^^1^' ^ 1nd™ uses "toe
leaarvfng9fresidu^or°L5me lolVc^lll]0 ^ ^ ** *°%> ^

The extension of domestic water services into smaller
communities has been a constant theme with Syrian planners and is
the target of numerous projects in the coastal regioncccc' Some
observers have charged that Syria's governing elite, most of whose
thaVrlS™ J"' f!£!teS f°" LaUkia Pr0Vin"' are'taki gcare o?iJlfitl \ f7St i But U cou1d as wel1 be said that therelative abundance of water resources in the region makes the
provision of such services easier in the Coastal Plain than in
h .S" H.By the ?ame token, we anticipate that the upgrading
r stlng distribution networks will lag behind that of c

facing immediate scarcities, although some such repairs will have
to be undertaken within the next two decades. Combining these
considerations along with population growth, we preset that



Table 2.10

WATER BALANCE ON THE COASTAL PLAIN: PROJECTIONS TO 2015 (In Mcms)

1981/82 1990 1995 2000 1005 2010

Water Available 1,110 i,n0 Mi0 i,no ifll0 lfll0
Domestic Use
Rate of Loss %
Domestic loss

Total domestic w/d

Agriculture w/d

Industrial w/d

TOTAL WITHDRAWAL

2015

1,110

33
(28.6)

13

56
(28.6)

23

73
(24)

23

93
(20)
-21

109

(16)
-21

129

(12)
-18

152
(12)

21

46 79 96 116 130 147 173

364 540 538 661 659 657 655

52 52 52 52 52 52 52

462 671 686 829 841 856 880

Residue 648 439 424 281 269 254 230

1. Domestic figures assune that repairs to urban systems will reduce loss from 28.6X to 12X by 2010.
2. Agricultural figures include an additional 30.000 ha to be irrigated by 1990 and 21 000 ha to be
irrigated on Akkar Plain therafter (by 20007). Pig ssone that new ilrigat on^i'^ sn^
for maximum efficiency with loss of 15%. and that loss will be redue^ « . i«, ^signed
irrigation from 30% to 20% over the period 1995-201°! ^ "'*** fl°H

in the^lT™ TITl that "ate- ^ ^hCtd C°nStant- IndUStriat deVel°^nt has "-"»-in tne 1980s and is not a high priority in the present Five Year Plan.

Sources: Tables 2.4-2.6, calculations by author.
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domestic water use will nearly quadruple by 2015. After the
Euphrates, the Coastal Plain has the most potential for
agricultural development. There are at least sixteen dams
completed, under construction, or planned for the near future in
the region, of which ten are intended at least in part to provide
water for irrigation4674""77'. If fully implemented, these
projects could bring more than 50,000 new hectares of land under
irrigation, almost doubling the use of water for agriculture by
b«4W«

The expansion of port facilities in the coastal cities is one
of the exceptions to the observation of stagnation in industrial
development. This activity should not, however, represent a major
increase in industrial water use, which is posited as remaininq
constant throughout the period.

Although water quantity in the Coastal Plain seems moderately
adequate for the foreseeable future, there is another problem that
requires close scrutiny. There have been some scattered reports of
wells in the area becoming saltyssss'. It is possible, of course,
that an individual well or spring may be contaminated through a
purely local phenomenon such as infiltration from nearby agricul
tural return flows or other pollutants. It is also possible,
however, that the Syrian coastal aquifer is subject to the same
sort of sea-water seepage as the coastal aquifers farther south
along the Mediterranean littoral. Syria needs to watch this situa
tion carefully to prevent permanent degradation.

2.2.5 The Yarmuk

The Yarmuk basin has the least water and the hottest politics
of all the Syrian hydrologic regions. Unlike the other basins
which provide thousands of million cubic meters of water per year
the Yarmuk in Syria yields an average of just over 300. Yet that
300 Mcms is desperately needed by Jordan, whose total water budget
is a small fraction of Syria's residue. Israel, whose big guns
overlook Syrian villages from the occupied Golan Heights, has also
staked a claim to Yarmuk water because of the serious water
scarcities which it faces.

The present and predicted balance on the Yarmuk basin in
Syria is shown in Table 2.11. The sources of water in the basin
derive from surface flows and from the springs fed by the limestone
water-bearing strata of the Anti-Lebanon and Lebanon ranges The
total spring flow of the region is estimated at 145 Mem/year, but
some 120 Mem of this is contributed to the surface flow of the
ri^er. In all, the total flow of the Yarmuk basin can be estimated
at an average 433 Mem/year (down from estimates earlier in the
twentieth century of nearly 500 Mem), of which a quarter of the

-X-
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Table 2.11

WATER BALANCE IN THE YARMUK BASIN: PROJECTIONS TO 2015 (in Mem)

1981/82 1990 1995 £000 2005 2010 2015

Water in system* 433 433 433 433 433 433 433
Enters downstream ^JJ

from Syria HJ H6 H6 116 JJ6 JJ6 1.16
Available in Syria 317 317 317 317 317 317 317

Domestic use 13 23 29 37 44 52 ri
Rate of loss % (28.6) (28.6) (28.6) (24) (20) (16) (12)
Domestic loss 5 9 12 19 U »/»' l V-5 -9. 11 11 U Ui 8

Domestic w/d 18 32 41 49 55 62 69

Agricultural w/d 141 153 153 149 145 144 144
Industrial w/d

TOTAL WITHDRAWAL 159 185 194 198 200 206 213

ReSidue "8 132 123 119 117 111 104

a*ndWatAeLaIya!So)in ^"^""J*"^^ '"" l«***««« ««, *« •« "qrfn. Mukheiba,and Adasiya including water that originates in both Syria and Jordan (no significant Yarmukflow originates in Israel). ««* „.„.*. t. ^ {neludM^.^ £J£"£"'Jj«*
water originating in Jordan. ««™a<:er out excludes

1. Domestic water includes avery small inter-basin transfer to the city of Suweida. It assunes that

2015 such repairs will be made and the rate of toss will be lowered from 28.6% to 12%.

rate TH"'1 TZ ^^ " ''nCreaSe °' 3'°°° ^ °f ,'rr,'9ati0" * 1"°- Atso a— ^hat the
o20* I k •"" ,m9ati0n SyStemS USfn9 9raV1'ty fl0W SUrface ««••• -" b. reduced from 0%to 20% during the period 1995-2010. -30*

this reUgeion.SCarCity' " '' "^ th3t "° ""^"t-r eon,",n" indUStrieS "ll "• inaugurated in

Source: Tables 2.4-2.6, calculations by author.
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flow (116 Mem) originates outside Syrian territory in left-bank
tributaries from Jordan. The water available in Syria is thus 317
Mem/year.

In 1981-82, we estimate that Syria utilized 159 Mem of ground
and surface water in the Yarmuk basin. This included a very small
(approximately 2 Mem) transfer of drinking water to Suweida city
but the major consumer was agriculture. We predict a four-fold
increase in domestic consumption within the basin by the year 2015
as population grows and domestic systems are extended, with some
savings in the latter part of the period from repair of leaky
municipal networks. At the same time, we anticipate a small
increase in agriculture usage as some 3,000 additional hectares are
opened for irrigation, but suggest ample room for improvement in
the existing gravity-flow surface irrigation systems, which
constitute more than half of the irrigated area in Deraa province
The net result will be a 9% increase in agricultural water use over
the next decade, an increase which will shrink almost to 1981
levels in the subsequent fifteen years through conservation.
Industrial water use in the area is now essentially nil and will
probably remain so.

The population density of southwestern Syria is low. All of
Deraa province has a population only slightly greater than the city
of Homs, and the potential for agricultural development beyond what
is already planned is not great. A major factor for Syria in
relation to this area, however, is the supply of power for its
overburdened electrical grid. These realities are reflected in the
1987 agreement with Jordan to build (after thirty-five years of
talking and planning) the Unity Dam on the Yarmuk. Syria will get
iSrfSn !-?i hydro^ectric output, but little additional water;

"J1 J. ** the water tdesperately needs—' . The unknown
Ihn.o fu the Plan is Israel, whose few miles foothold on one bank
above the mouth of the Yarmuk gives it riparian status, although
its territory contributes no water to the river's flow By all
indications, discussions are underway<c-'-' to obtain Israeli
acquiescence to this project, but the price to be paid is still
subject for speculation. p

2.2.6 Aleppo and Its Environs

Aleppo is already in trouble. Its surface water --
principally the Qweik -- is either drawn off for use in Syria or
neighboring Turkey, north of the city, or polluted beyond hope or
^Suasi ItSu 9roundwater is estimated at 334 Mem/year safe
yie d««> but is probably being drained for irrigation through
unlicensed wells at amuch heavier rate and with unforeseeable
consequences. "B"uie

•yt.
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The aggregated statistics for Aleppo province include the
verdant Afrine valley, so we have combined the Afrine with Aleppo
proper, both for usage and for available supply. The putative flow
of the Qweik and groundwater in the Aleppo basin total an averaqe
annual supply of 413 Mem/year4383' . The Afrine river averages 252
Mem/year "'and some eighteen springs nearby yield an average of
86 Mem/year3046' , totaling 338 Mem/year for the Afrine valley. The
total supply for Aleppo province is thus on the order of 750
Mem/year.

In Table 2.12, there is no withdrawal indicated for domestic
use. Major municipal needs have for the past decade been supplied
by pumping from Lake Assad. Projections on the growth of domestic
use in Aleppo province have thus been included in the computations
of the water balance for the Euphrates basin (see Tables 2.3 and
2 7) and are not registered on Table 2.12. It is likely that some
water, especia ly for rural domestic use, is still drawn from the
waters of the local basin. The assumption that all domestic water
is supplied from the interbasin transfer will then represent an
underestimate on the amount of water drawn from Aleppo's water
budget In other words, the local situation might be even worse
than it looks in Table 2.12.

Agricultural use predicts no expansion of irrigated
agriculture for Aleppo itself, but does include the 20-30,000
hectares scheduled for irrigation after the completion of the
Apn -17 Dam on the Afrine3*""4'74' . Since this project will
involve pressure-pipe irrigation, the water use has been computed
at the more efficient 15% distribution and on-farm loss ratio
Moreover, there is no estimate for savings by routine upgrading of
agricultural systems, as all agriculture in Aleppo province is
serviced by pumped water. The 1981-82 agricultural water usage for
Aleppo including the Afrine, was calculated at 727 Mem/year. Over
the subsequent thirty years, this withdrawal will grow to 960
Mem/year according to projections.

th™„J!!d^rial water use is estimated at aconstant 80 Mem/year
throughout the period of our projections.

The above assessment shows a system already being rescued bv
\t eiSenJ?f pHnSferSiin 195° andualready SignificantlyOverdrawn onits identified supply and with no prospect but to get worse
According to these calculations, by 2015 the province win be
consuming almost 40% more water each year than it actually has
Inis is, of course, a contradiction, since water is not created by
Jvffl rl a1amp' p?°Ple cannot use something which does not
SlSiatlSrf deli-en6"1 P°SSibilities t0 account ^r the current

are closed tn^i E!Vl!fV" and e?Pecially those parts of it that
V»L Jh!t < Lak! *SSad. "" may be 9ettin9 more water from thelake than 1S reported in the officially piped interbasin transfer
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Table 2.12

WATER BALANCE IN ALEPPO BASIN(S): PROJECTIONS TO 2015 (in Mem)

1281/82 1990 1995 £000 2005 2010 2015

Water available* 750 750 750 750 750 750 750

Domestic w/d

Agricultural w/d

Industrial w/d

TOTAL WITHDRAWAL

Residue "57 -107 -157 -207 -255 -290 -290

727 777 827 877 925 960 960

80 80 80 80 80 80 80

807 857 907 957 1,005 1,040 1,040

Water available reflects both the waters of the Qweik basin and the Afrine River basi,.
Hydrologically, the Afrine is atributary of the Orontes, but present political geography makes it an
adjunct of its neighbor Aleppo insofar as Syria is concerned. The aggregation of Syrian statistics
includes the Afrine basin with data on the Aleppo Muhafaza of which it is apart.

1. Domestic withdrawals are nil because Aleppo is supplied by interbasin transfer from the Euphrates
at Lake Assad.

2. Agricultural withdrawals include in 1990 ar* after, aphasing in of the planned new 20,000 ha of
sprinkler irrigation in the Afrine<3046'. '

3. It is assuned that industrial withdrawals will remain constant. Industrial growth is not the
highest priority for the current Five Year Plan. Further, in view of the scarcity of water in Aleppo
it is assuned that any industrial expansion will be chosen with aview to water efficiency

n.

Source: Tables 2.4-2.6, calculations by authoi
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Second, more water may be pumped from underground aquifers
than the safe yield. There are reports of myriad unlicensed wells
and of a bureaucracy unable to keep pace with needs, but generating
red-tape so daunting as to discourage compliance with reporting
requirements and regulations. There are also reports of
groundwater degradation jprs) . [4207?]

Third, the other half of the second conjecture, is that the
assessment of Syrian groundwater is incomplete. There may be more
water available for use in the basin than the estimated safe annual
yield. The danger of acting on this assumption is that overdrafts
may degrade the remaining resource.

What is certain is that Aleppo does have a serious problem.
Whatever expedients may be employed to meet minimum needs at
present, the prospect for the future requires serious consideration
and major effort. The impact of water scarcity has surely already
been felt. Already in the mid-70s, Aleppo's per capita consumption
was less than that of several smaller Syrian cities. The World
Bank estimated that in 1974, the last date for which full statis
tics were available to it in 1980, the domestic consumption for
Aleppo was 71 cu m/yr (196 led). It was exceeded by Damascus, the
Ca?utaLand largest city, with 309 led; Raqqa with 407 led; Latakia
with 335 led; and Homs with 233 led3101' . This already represented
a constraint on the standard of living for Syria's second city.

2.2.7 The Steppe Region

The Steppe region in Syria is a vast, sparsely populated area
encompassing several drainage basins. There is virtually no
surface water. The unpredictably occasional flash flood evaporates
or percolates into groundwater or may remain ponded for part of a
season to serve ephemeral local uses. All reliable water for the
region comes from underground aquifers and finds its way to the
surface through natural springs or is pumped up in wells and
boreholes.

n* «.u-The iEro»en aTal discharge of the Steppe region is 330 Mem.
this, 16 Mem wells up in springs in the Tadmar-Palmyra oasis;

most of the remainder is in the Hauran (Jebel el-Arab/Jebel Druze)
section of southern Syria. Both of these areas have been inhabited
since ancient times and bear evidence of the hydrologic efforts of
Greco-Roman and Arab engineers. Straight lines of boreholes
stretch east across the desert, testifying to the qanat structures
burrowed beneath the surface.

r +u Uc is not known Just how much water lies beneath the surface
ot the Syrian Steppe and how much could be extracted safely for
human use. The safe yield of the regional basalt and carbonate
aquifers is unknown, for Syria as well as for Jordan, Iraq, and



Saudi Arabia, with whom it shares those aquifers. Jordan, down
?r t 40%?m SyCLa' uses some 30 Mcm/year from the basaltic Rijam
formation*0"'. This is already too much usage for that sector-
the Azraq oasis is drying up, and increased Syrian use would no
doubt hasten the depletion. On the other hand, scattered soundings
have found major water-bearing fossil formations at depths of 1500
meters or more. In short, the present constraint in the area is
one of lack of knowledge, rather than proven lack of water.

Tahlo Jcfua1 ?ater use in the Syrian Steppe is still limited (see
Table 2.13) There is little or no recorded irrigation. The major
water use for the region is human consumption with some industrial
Jpfw50 1port^d- Jt is estimated that water use for the Steppe
(Palmyra, Suweida, and other scattered settlements) will treble by

The interbasin transfer of water from Ain Muzeirib to Suweida
is assumed to be continuing and has been counted with the Yarmuk
basin. This 2 Mem transfer, though small, was significant for
was\T IrU lhf "h910"- ln I974' dornestic consumption in Suweidawas jg led, based on production totals with only 23 led actually
reaching the consumer*™. This compared unfavorably to the
international minimum standard of 40 liters per capita per day to
maintain health"/3' . By the end of the decade, as a result of the
interbasin transfer, Suweida was producing 139 led for its
of 80e?0Q Z' 3i °Wing f°r TtemiC losses' an actual consSmpt onof 80-100 led. This represents a dramatic improvement.

In 1981-82, the use of water in the Syrian SteDnp wa« my nf
the estimated safe yield of its groundwater Sy 2015? If no new
resources are developed, use will be approaching 50% of the sS?e

2.2.8 Countrywide Water Balance

Syria over the next thirty years will present a nirturp nf
countrywide water surplus, but regional waer'scrcity.' The total
SlFlMol11*? ndl6hfrom the massive surplus of 25,Oo6 Mem in the

'Ii h • mUCh m?re moderate surplus of 3,000 Mem by 2015.
Yet Aleppo basin is already experiencing a deficit and would
projecting the trends, be using more than half again as much water
Oront\rSh^SeS k" iI ,that Were P°ssible- The trends for the
?n?o Iff afin Sh?W ad!ficit by the *ear 200°- Damascus will passinto deficit sometime after 2010. w

in thnThe +maj0r C?au?e over the Period wil1 °e the marked decreasein the water available in the Euphrates. The residue in the riJer
ill £ ?"e Si?hth What 1t was in the 197°s- The flow will be farmore regular than in the natural regime, but the average monthly
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Table 2.13

WATER BALANCE OF STEPPE REGIONS: PROJECTED TO 2015 (in Mem)

1981/82 1990 1995 2000 2005 2010 2015

Water available* 330 330 330 330 330 330 330

Domestic use 22 38 49
Rate of loss % (28.6) (28.6) (28.6)
Domestic loss 9 _15_ 20

Domestic w/d 31 53 69 84 96 110 127
Agricultural w/d

Industrial w/d _J7 _J7 _J7 _J7 _1Z _1I J7
TOTAL WITHDRAWAL 48 70 86 101 113 127 144

62 73 86 102
(26) (24) (22) (20)
J22 -21 -21 25

Residue 282 260 244 229 217 203 186

^T^^^T 16 MCm/a(4274> '" 9r0^ater •*"««- •« «•» ».l«*r. ~oion and 314 Hen,In the Hauran' »>. All authors warn of the extremely sketchy nature of these assessments.

Domestic use projections assume that these remote small towns and settlements will lag far behind
the rest of Syria in repairing their systems and providing better sewerage, but that some progress
will be made.

2. There is no irrigated agriculture indicated for these areas. Nearly all the irrigated agriculture
in the Douma district of the Damascus Muhafaza lies within the Damascus hydrological basin.

3. Industrial withdrawals project no increment. Industrial growth has been stagnant in the 1980s and
is not given high priority in the current Five Year Plan.

Source: Tables 2.4-2.6, calculations by author.
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flow will be but a fraction of the river's normal flow for August
its driest month. One wonders if the ecological impact of such a
major reduction in a historic river has been assessed. Turkish and
Syrian uses will leave little to maintain the ecosystem of the
ower river valley, let alone for historic or planned uses by the
lowest riparian, Iraq. Syrian concern over Turkey's plans -- and
Iraqi concern for Syria's plans -- are both well founded.

These trends point to issues that must be addressed in the
near term. Plans must be made now to meet the regional scarcities
that will be forthcoming, and the complacency natural to a country
that has enjoyed an abundance of water must be overcome Where
possible, water supplies must be augmented by identifying new
resources or capturing and upgrading wasted resources. Care must
be taken to avoid the degradation of existing supplies.

Fortunately, there are signs that the Syrians are aware of
these problems The final sections of this chapter review some of
the issues that are now receiving attention or that, we believe
will require attention by early in the twenty-first century

2.3 Current Issues

To judge by development plans and projects under
S2tI!S.tl?l,«»5yPla -iS Wel1 aware that U faces water problems"Even though its projected annual surplus in the year 2015 is
greater than the total water budget of either Jordan or Israel
byria is giving top priority to water projects in its development
"vestment) budgets. Concern is evidenced both for wate? In

major privity0" "** *S°UrCe °f h*droe1ectric power, another

.M Ihe /uPhrates region remains aconcentration. Two new dams
are under development. The Baath Dam"™ , 26 kilometers downstream
from the great Euphrates Dam, will contr'ol the outflows from ST
Euphrates Dam and will work in tandem with it to generate
oiher'rpf^i,°n-a rotatin9.schedule: one dam generates, while the
IVHZ 5 11IS ,U! reservoir, using each drop of water twice. The
Baath Dam is just about complete. A third dam, Tishreen, has been
Sn!"n6d U5St:eam46a7lYuSuf Pasha' at the tip of Lake Assad o
STflE°d!StJl!B ?* -ThceS6 three dams will completely regulatethe flow of the river in Syria and considerably augment the supply
of electricity provided there is enough water in the river to
IZa a\ turbl.nes- Careful coordination with Turkey is obviously
needed to make sure that the design of these facilities s
consonant with the status of the river in coming decades.

countrv^? hal been building and planning dams all over the
r* '•. SOm! are large' e'g-' the dams on the Afrine and theKebir Shemali, and many are small. Some will produce electric
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Table 2.14

WATER BALANCE FOR SYRIA PROJECTED TO THE YEAR 2015 BY BASIN
(in Mem)

1981/82 1990 1995 2000 2005 2010 2015

Water Available

Euphrates 26,500 24,500 16,700 14,200 14,200 14 200 14 200

822. . i:S i:S i:8 !£ & }-g •'

855 JS _JIS _SS _S _js _l _I
TOTAL Available 31,927 29,927 22,127 19,627 19,627 19,627 19,627

Water Withdrawn

ST ill Hi i$ ":« ":S 1:8 li:£
ST™ '« '« '•SI '« ,:8S

1 « » « >.s ,.a i.ait6ppe 42 70 §6 lOJ. H3 127 144
TOTAL Withdrawn 6,941 9,617 13,346 15,785 15,947 16,150 16,394

Residue

OSSST °'BJJ 19'239^ 7'9" ^\ *>™ 3,183 3,094
Damascus aS J? oi* .it :! "*? 'SO-- --- 345 254 209 152 113
Coastal Plain 648 439 424 281 269 254 230
IiarmUk 158 132 123 119 117 in ?o2
cIepP° -57 -107 -157 -207 -255 -290 290Steppe 282 __260 _J>44 _J>29 __l£ _g? jg
TOTAL Residue 24,986 20,310 8,781 3,842 3,680 3,477 3,233

Source; Tables 2.7-2.13, calculations by author.



power, others merely create a small impoundment from which local
residents can draw for seasonal crop or animal needs. The func
tions of these dams reflect the priorities that Syria has set for
its development: rural electrification and improved agriculture
Indeed, thermal power plants run a close second to water develop
ment in terms of infrastructure work underway in Syriaeiux) .

One major area of effort, with several projects contracted,
is the development of wastewater treatment for Syria's maior
cities Into the 1970s, Syria had virtually no treatment
facilities; chemical and biological pollution, with their
nrnhW309M ?," «.°* water-°orne disease, were seen as major
problems309 > Work for sewerage and treatment installations is now
under contract for Damascus, Homs, Hama, and Aleppo (MEED, 1986-88
passim) A treatment unit for the Orontes at Mehardeh has also
been tendered. Water quality treatment is obviously a needed
development, not only because it is related to human disease, but
also because it is a conservation measure and one directed at
precisely those regions - the Aleppo, Orontes, and Damascus basins
--mat face problems of impending scarcity. The computerized
water management system, which was tendered in April, 1988 will
conserve additional water for Damascus (MEED, 4/2/88).

Finally, in accordance with the agreement of September 1987
fLn2anH*hPanVC Patn"9 With Jordan in the J°i"t projPealo' ouildthe Wahdeh (Unity) Dam on the Yarmuk. The Mount Kassioun Company

araj-^vsx; r,v,rt the river's ^ ss-fts &

2.4 Emergent Issues

nf , The change in the regime of the F.mhrates Rivpr is a matter
2f ]ef]timate concern to Syria.Turkey's massive Southeast
Anatolia Project (GAP) will have several sure outcomes v?s-a-v1s

(1) There will be much less water in the main stream of the
llltL A0mJ?y \factor of eight). This, together with
recent droughts, has already affected the functioning of
the turbines at Syria's Euphrates Dam, and the impact
will worsen as the GAP progresses. Syria must keep this
in mind in positioning the facilities at its new dams
and in installing pumps for irrigation in the Euphrates
IIIn»Ki "I wel1 as in its forecasts for total water
available for use.

•X
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(2) There will be at least some increment in the flows of
the Euphrates tributaries, the Balikh and Khabur. The
amounts of these increments are difficult to predict
but Syria's resettlement of dislocated peasants into the
far northeast of the country puts them in position to
take advantage of such increments when they occur.

(3) The return flows from Turkish irrigation, when it is
developed, will cause water quality problems downstream.
This wil involve chemical pollution from fertilizers
and pesticides, increased mineralization leached from
salts in the soil, and increased sedimentation. Which
of these will be most serious depends on the as yet
undetermined path followed by the return flows, but
geography dictates that the Balikh and Khabur tribu
taries will be the most vulnerable.

Syria has had to rethink its plans for irrigation in the
Euphrates region. In part, this is because some of the soils have
proven to be inappropriate for irrigated agriculture. As a result
some of the areas originally slated for irrigation are beinq
j;!;iedn° range and to prevent a"dust bowl" phenomenon. Current
J"" 'ans call for development of less than half the hectarage
?n Ilot1]y intended and are placing more emphasis on rainfed crops.
iLll ? °ft Tcrkey ? schen,es. the lowered Syrian expectations may
serve to make Syria less vulnerable to upstream changes which alter
ej;2im;.f; ^e ^er. However, these more realistic goals make

it more difficult for Syria to meet the needs of the people of the
*?& con^ruc^nthOSe ^ "'" d1$pUced ™ tha" adecade ^
FimhJo!1?1^ cooperative planning among the riparians of the
5?T£ ? uS an Urg!nt Parity. Only by working togethercan the parties have a full base of information to use the
resources of the river to best advantage.

Cn Groundwater is Syria's last undpypl0Ded sourrp of water
Some work has been done on assessing groundwater resources but
much more is needed. The Syrian government has undertaken studies
especia ly in regions where the water table is dropping and sprnqs
a ACsinn9/tUEi ?aSiC ^logical studies have been done by schars
?La^ At Kra? Center f0r the Stud* of Arid ^nes and DryLands), an Arab League agency headquartered in Damascus In
addition, a number of discoveries, especially of very deep fossil
water deposits, have been made incidental to oil drilling

„„^ Syria hau two needs with respect to groundwater. First it
needs a comprehensive assessment of all the country's aquifers
and of°nSthoatlVf estimates of the safe yields of those aqu ?ers
nolhL -the iieps. necessary to prevent contamination fromneighboring salt water deposits. Second, it needs abetter system
of monitoring and enforcement on private wells so as to prevent
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unregulated overdrafts on local or regional aquifers. This need is
not only apparent in the oasis cities, but also in the Orontes
Valley and the Coastal Plain.

Looking toward the more distant future, when Syria may join
its neighbors in a state of water scarcity, there is a third need
There needs to be a region-wide study of the deep groundwater
resources that underlie the Arabian Peninsula and, along with this,
multi-lateral agreements allocating usage within the safe yield
limits of those resources.

Water quality control is both a health need and a conserva
tion opportunity. Syria is working to install the treatment
facilities that are essential to the health of its people and to
prevent the degradation of existing water supplies. The health
need has been recognized for a decade or more and is one of the
stated priorities of Syrian development planners. Despite some
regrettable delays (presumably for financial reasons), work is
proceeding in this area.

What does not yet seem to be on the Syrian agenda is the
large-scale reclamation of sewerage waters for re-use. This is a
topic that deserves attention from Syrian planners. Five of
Syria s metropolitan areas have a critical mass of population and
generate enough wastewater to make water reclamation a viable
JK1X; Fouru.of these five cities are in areas that face local
shortages within the period of our projections. Two of those four
for llli1de.major groundwater basins that would be prime candidates
for artificial recharge; the other two might also offer oppor
tunities for recharge, as well as (and this last has been
suggested) opportunity for direct re-use of reclaimed water in
industry or agriculture.

Conservation in the more general sense is an urgent need
byria s urban water distribution systems lose far more throuah
l!akI"^2intS and °ther dis'epair than is acceptable even in landsfar richer in water resources.' In an'IrUMand llK Syr1 "
30-50% loss ratio is simply not admissable. Irrigation systems
3,S?pinfn"r,hhl9her 5haun accePtable rates of systemic loss (Let usstate for the record, however, that Syria shares these unacceptableloss rates with its neighbors.) umccepiaoie

The projections in this study assume a slow, but steady
?ossrraf°o, the part °f +S^ia to improve these systems and reduce
In Jhl .. Con,slderation was given in casting these projections
to the urgency of the need in a particular area, as well as to the

overnight. But if these efforts are not undertaken expeditiously,
have pre'd3?^.^ ** Wil1 ** manifested much "oner than we

-yr-



The corollary of repair, of course, is better monitoring and
regulation. The computerized water management network for Damascus
is but one of several such upgraded systems that Syria will need to
install in the coming decades, if it is to keep proper track of its
water and collect the fees needed to keep the systems functioning.

Ultimately, Syria may need to investigate alternative
technologies to supplement its water supply. Some experimentation
has already been done with mesh walls in wadis to trap flashflood
waters for recharge to groundwater43275 . Small-scale desalination
projects might be locally useful in dealing with brackish
groundwater. Re new agricultural technologies, better plant
strains are being developed by the Syrian Department of Agriculture
in cooperation with ICARDA, an international agricultural research
agency in Aleppo.

Such creative thinking, as well as careful planning with an
eye to water efficiency, will be needed if Syria is to avoid
long-term water problems.



Chapter 3

ROLE OF WATER IN THE SYRIAN ECONOMY

In Syria, the relationship between water resources develoD-
ment and economic development is clearly reciprocal. Water devel-
iuSIIa bBtn constrained by the sluggish economy, the slow rate
if trt< "native in some years) of economic growth, and the lack
of access to capital or credit for financing projects. In turn
wa?e°rmrpC,n^°pth f"S ™** ™™ """cult by thVnonavallab ity of

c Lt°r irrigation and industry, and by the magnetic
school L 6r SemC?S -"health care, clean water, superiorschools -- that the metropolis offers to rural manpower.

3.1 General Economic Situation

The positive trade balance of early 1988 presents the first
glimmer of moderately good economic news to be seen in Syria in [he
present decade. The general picture has been more on! of
industrial stagnation, delayed projects, shortages of materials
S'l \usterity, and deficits. The difference In 1988 «n be

defined in two words: "water" and "oil"4541).

Throughout the 1980s, the rains have come either too little
riahTtimP ^ in" 198? thVainS have been Plentiful aid ateright times. This, plus the introduction of improved strains of
redurtlo X tKSV refco:d.g^in harvest, with a sign fcantreduction in the need for food imports. Cotton is also expected to
yield a bumper crop in early 1989, if 1987's 2u?-Sf-season
r?sebthptSlPVrpein0t rTat6f taSt year'S untimel* -i" &S*Uraise the level in Lake Assad, which relieved the shortfall in
electric power, but they decimated the cotton crop«*i)(u&) ' in

f,al, At. tne. same time, the coming on stream of light-crude oil
fields in the Deir ez-Zor area have reduced Syria's need for o
imports to virtually zero4^ . When the newly discovered Omar
fie d begins to produce in 1989, Syria will become anet•exporter
of light crude in addition to the heavy sulphurous crudes fromHassakah province that Syria has been exporting for mlnv years
Thus, the financial burden of importing energy has been lmedlnd
Syria may in future turn asmall profit on its oil production It
withew!fed J" *985 that the simPle replacement Sf oil Sports
b111 n°C r?ear4^0n W°Uld ^ the Syn'an treasu^ *•» *2

Z



This slightly improved situation is reflected in Syria's
current budget. The total public expenditure, which had diminished
in absolute terms from 1986 to 1987, was up more than 20% from 1987
to 1988 -- although that still represents a reduction when the 50%
Inflation rate is factored in. The SL 51.5 billion budget (see
Table 3.1) is divided into current expenditures, SL 29.7 billion
and investment expenditures, SL 21.9 billion. In the current
expenditure budget, the major item as usual is defense (44%), while
the largest allocation in the investment budget is for water and
power (24%), with agriculture coming second with 20%4484) (Water
and power constitute a single line in the Syrian budget.) On the
revenue side, the increases under exceptional and other do not
represent projected real increments in income; rather, they
J ?„,?? depreciation in the official rate of the Syrian pound
from 3.925 to 11.20 per US dollar.

The allocation for water and power reflects a significant
upgrading of the priority of that sector in Syria's planned
development. In 1987 the allocation from that year's greatly
diminished development budget (down 10% over 1986) had been 43% for
water arid power. The two year total put water and power at a third
of total investment, compared to the average 10% which had been
allocated to it in most previous years.

io.cn, J?u-li9htu °? *he economic and sectoral performance of the
1980s, this emphasis is obviously needed. The basic indicators for
the period 1981-87 are shown in Table 3.2. The steadily increasing
figures for gross domestic product are deceptive because of the
inflation factor at market prices. In fact, the growth rate was
^^ in. several years. More telling is the balance of trade

which has been steadfastly negative until 1988. Exports and
imports both reached their nadir in 1986. Exports were down
rnr^npH h St?ination and crop fail"res. Imports were in partcurtailed by official austerity measures, although smuggling -- a
SpL1 ^Stry ," t20!!, up some of the s1ad< in consumer goods.Indeed, the volume of black market trade in goods and currency is
Er.lISl.Sw? rendSr °ffiCial statistics incomplete, if not

thpi. ?!!?? iTrt restrictions and credit constraints have taken
their toll of Syrian economic and infrastructural development. The
private sector has been complaining for years of its difficulties
]2Q°. .aining the inputs necessary for production4210' . In summer of
1988 it was reported that many factories had been forced to close
through lack of raw materials and spare parts4571* . By mid-decade
the Syrian government had begun instituting incentive programs for
entrepreneurs, including special exchange rates on expatriate
capital for private investment, streamlined import procedures for
IlSUrSiii e^ipment> and legal mechanisms for the export of
pvnlniL ' a economic sectors open to private investment were
expanded, and new categories were established for mixed
public-private sector enterprises4™'. These new inducements to
private enterprise were clearly intended to harness one of Syria's

i
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Table 3.1

SYRIA: CURRENT BUDGET REVENUES AND EXPENDITURES
(SL mn)

Current Expenditure
of which:

defense

elementary education
public debt
price stabilization

Investment expenditure
Total expenditure

Revenue

Taxes and Duties
Services

State sector surplus
Exceptional
of which:

loans & external
Other

of which:
aid

donations

1985 1986 1987 1988

23,500 24,508 24,195 29,665

13,000 13,600 13,200 13,319
3,641 3,803 4,894
1,385 1,747 3,911
1,400 900 900

19,448 19,333 17,508 21,880
42,948 43,841 41,703 51,545

42,948 43,841 41,703 51,545
10,400 12,040 14,159 16,790

344 382 594 1,434
13,200 14,443 15,129 12,071
5,200 4,890 2,379 4,626

1,749 2,143 4,540
13,804 12,086 14,159 16,623

7,682 7,682 7,830
700 519 1,644

?no5 %9/a??<45? ; MEED 3/21/87"566> ; MEED 6/19/86
1987:4<4484>; al-Shariqa al-Khalij, 9/24/86 <4247> .

(4430) EIU



GDP at market prices
(in SL bn)

GDP (% real growth)

Inflation (%)

Population (mn)

Exports (fob $ mn)

Imports (fob $ mn)

Balance of Trade

Current Ace. ($ bn)

External Debt ($ bn)

Reserves ($ bn) *

Exchange Rate
[Av. LS per US $]

Table 3.2
SYRIA -- BASIC ECONOMIC DATA

1981 1982 1983 1984 1985

66.49

10.2

18.4

9.0

2,230

-4,843

-2,613

-0.28

2.20

2.29

3.925

70.53

3.2

14.3

9.3

2,032

-3,703

-1,671

-0.25

2.24

2.20

3.925

73.29

1.8

6.1

9.6

1,928

-4,152

-2,224

-0.82

2.29

0.05

3.925

75.34

-3.6

9.3

9.9

1,859

-3,801

-1,942

-0.85

2.4

0.27

3.925

79.55

0.7

17.2

10.3

1,640

-3,591

-1,951

-0.95

2.73

0.09

3.925

1986

86.36

-3.0

36.1

10.7

1,325

-2,480

-1,155

-0.43

3.06

-0.01

3.925

1987 E

-1.9

50.0

11.1

1,500

-2,800

-1,300

-0.85

3.40

**3.925

E = estimated. * Not including gold. ** SL 11.20 per USS as of Ian ioaa
Black market exchange rate in 1988: (mln) LS 50 - (max)PLS 100 per USS

Sources: EIU 1988 Country Profile 88-89(4363> ; EIU 1988-1 <4486> • ftii
1988:3<4541>; EIU 1987:4<«"> ; EIU World Outlook 1986* <"">
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most valuable resources -- the energy and ingenuity of its people
It remains to be seen how many expatriate Syrians will come forward
to reinvest capital and effort in their homeland.

But the lack of international capital does not discriminate
between the free enterprise and government sectors. The public
sector also suffers delays. News reports throughout the 1980s tell
of projects completed but waiting for mechanical equipment2195', and
?QoI«asl l0CTa1 Pr°Jects begun in the 1970s and not yet complete in
1986 . Important water projects such as the sewerage schemes
for Aleppo, Homs, Hama -- and even Damascus -- have been delayed
from year to year due to shortage of funds. Contracts were finally
signed in early 1988 for the Homs and Hama plants3853', after
Syria s improving debt service record to the World Bank enabled
that institution to release the loans that had been allocated to
Syria almost a decade earlier.

,. t cIn. its 1980 report on Syria12"', the World Bank predicted
that Syria s laudable ambition to provide safe drinking water for
its rural population had a probability of success "close to zero"
!"uflf°rlack of capital and skills. In part this has been a
fill, vI *3 P^Phecy, since the hold the World Bank placed on
loans allocated to Syria (a precedent which is customarily followed
nXn'St. I int^rnational lenders) has impeded Syrian development
projects and undercut Syria's ability to meet its obligations athome and abroad. It is also true that the complication! of Syrian
bureaucracy have occasioned delays in projects that were In no way
dependent on outside finance. Indeed, there have been competed
water projects that could not operate because of jurisdict onal
systems23-"6: '" ^^ Sh°Uld C°lleCt the feeS and ^intain che

Syria's financial problems are very real, neither a fiament
of an international banker's imagination nor a consJrucJ9 of
a?m!fnil linn ^ In-1988' US external ^n-military debt stoodat 54 billion half again as much as the total operating budqet for
JnatH^ir' al?°St 9°% °f that year's budget for current operationsand development investments combined, and more than half of the
last reported year's GDP. (That was 1986 since Syrian statistics
morePth n^f •/ *S tff*" I'*!0 SiPVleI °n that debt "nstUuf!SllilnJcW)3* °Tf the current expense budget for the most recent
external traH- h,i require several years of favorableexternal trade balances to translate that surplus into qeneral
economic recovery sufficient to pay off interest and Import the
development *"" industrial Production and infrastructure

-/-
53
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3.2 The Agricultural Sector

As is true in many Middle Eastern countries, agriculture is
by far the most significant consumer of water in Syria. Despite
the fact that irrigated farming produces only 10% of Syria's annual
harvest, nearly 90% of the water used in Syria in 1981-82 was
applied to irrigation, and there is no reason to believe the pro
portion is any less today. It is therefore important to examine
the position of this most thirsty of economic sectors, which
provides 20% of Syria's GDP, 13% of its exports, and employs 33% of
its workers1"05 .

Syria is one of the few countries of the region that is
potentially self-sufficient in food45™ . In normal years, it is
estimated that Syria's overall food sufficiency rate is 86%4211>
Syrian agriculture, however, remains vulnerable to the vicissitudes
of the rainfall regime, although this instability should not be
a owed to disguise the significant gains in agricultural productivity since 1970^317) Tnis improved performanyce nas fcP uc
with population growth, and the early 1980s -- a period of drought
-- saw Syria compelled to import basic foodstuffs to feed its
?!???; *uA c1985/eport to the Food and Agriculture Organization
thp Jn°A Jiyna fPerformance at mid decade and projected need to
the end of the century.

Table 3.3

Syrian Food Production and Need
(million tons)

Product Produced 1984 NppH 1984 NppH ?nnn

Sp't" lit mt 4'° mt 6.8 mt
Dairy 0.702 mt 2.5 mt 3.9 mt
Eggs 0.856 bn 1.8 bn 3.1 bn
Vegetables 2.2 mt 2.4 mt 4.1 mt
Fruits 0.742 mt 0.9 mt 1.3 mt
Industrial

Products 0.651 mt 1.77 mt 3.0 mt

Source: al-Sharq al-Awsat4160> .

fn«A «Srnoui!!.S*r1a has.not realized its full potential to achievefood self-sufficiency, it has during recent decades registered
among the highest growth rates in per capita agricultural produc-
UVu/JaZ the regT- AS 0f,1980' S*ria's 9™wtn in agriculturalvalue added per capita compared to its neighbors as follows-



Table 3.4

Value Added in Agriculture
($ per capita per year)

1961

140

189

142

134

50

300

1980 % Change

Egypt
Iran

Iraq
Saudi Arabia
Sudan
Syria
Turkey

Source: McLachlan4575> p. 35.

393

582

480

391

391

311

886

+ 181

+207

+238

+ 192

+522

+195

in <wrAI *hi polltically turbulent years of the 1940s and 1950s
1 y -h the Parting point in 1961 was perhaps understandably
low with aper capita value added less than 40% that of Sudan the
next lowest country on the list, and only one-sixth that of* thf
highest Turkey. It should be noted tha sevtrl of the countries
to which comparison is made rely heavily on irrigation whereas
Syrian agriculture was and still is predominant y rainfed It
also apparent that Syrian agriculture has is time
much to catch up with the productivity of its ne ghbors

is
period done

This
irrigation,
the results

isproject
Peasants
then, as

phV^nas ^S .ftlMS^^
Daam1nh19754^S. ^ the irn"9ated Und flooded bj the^hriTes

improvement is due only in part to the expansion of
of ,3h C°nKUmed,80% 0f ag^icultural investment butof which have been disappointing at best3317> . The Ghab
productive, with both irrigated and dry farming

work in cooperatives for officially pfanned
pri vate enterprise,^1 antJnterim.crops for focal Pmarke?

rrnn Jy!;ia's advances have been registered primarily
at?HhntfHCt;°n •dUringJ years of adeguate rainfall,attributed to improved plant strains ™h mn^ ^.„„
h!pnn2 9y- ,Several Productive and d1„
been developed by the Scientific Agricultural Re
of the Ministry of Agriculture, in cooperation witn u\RDA^" but
1n?rKta-inQ ,°f Jechnol°gy is Perhaps best illustrated by' the
introduction of machines and fertilizers.

si

in dryland
and can be

more advanced on-farm
disease-resistant grains have

search Directorate
cooperation with ICARDA44375 . but



Table 3.5

Technological Change in Agriculture

Irrigation Mechanization Fertilizer
Year Sprinklers Pumps Combines Tractors tons applied

1963 205 20,990 1,566 2,093 61,900
970 ,163 29,042 1,328 2,929 111 780
1975 1,325 40,416 1,607 9,030 189 935
1980 1,081 47,206 2,244 21^45 305 SS

Source: Manners3317' , p. 274.

The use of tractors has increased tenfold, the use of fertil
izers has gone up five times. The use of sprinklers has a so
sJudTon f»y,tfif!?!1& and h,aS been the subJect of scientificstudy on its limitations and feasibilities in Syria4129'
Unfortunately, little attention seems to have been paid to the
water-conserving micro-irrigation (drip) technologies that might
sa°veVewa?er. ^ EUPhratSS ^^ Sgypsum P^blems as welT'Ss

Syrianlln^

The cotton crop has been a significant earner of foraian
?««»? '" Kthe "VS J""' given the ri9ht rainfall at the right

KV, jsws r^r" not-a' p—? ««
Hown Th? ProP°rtion of the population employed in agriculture isdown -- from well over half two decades ago to about I third now --
fPJ*°Sf f-?Ur6S S6ed elabo^tion. It is not always clear whStherfemale family workers are included in the totals or to what extent
o?ff^adWinnerS ^u De supplementing the family treasury with
hIIi'i m inu°me- (The same observation holds true also for city
ftUrfn fhp° may-W°r.k in agovernment office in the day anS dr 5ea taxi in the evening to make ends meet.)

Tn rprpn7iCial investrnent in agricultural development remains highIn recent years, agriculture has received on the order of 20% of
Syria s government investment budget, as well as siemigrant
CoT at1v°e fcnk* Ind IT""" P»""t«"hruSh the S
h?gTprr1or?tyBaSrk &l&ltt%i^J&™<im" iS a



For these economic reasons, agri
an important productive sector in the
siderations are reinforced by politi
ruling Baath Party have emphasized the
side and the organization of the pea
base. However, as the gap between wat
narrows, it is likely that Syria will
away from the prestige irrigation proj
on increasing productivity and effici
rainfed agriculture.

3.3 The Economics of Water
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Syrian economy,
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er supplies and
have to alter it
ects and concent
ency in the food

tinue to be
These con-

under the
the country-
tical power
water usage
s priorities
rate instead
sectors of

In Syria as in the rest of the Middle East, the development
of water resources is an essential ingredient of national
development Like all of its neighbors, Syria charges the con
struction of water infrastructure to the national investment budget
and does not pass on those costs to consumers. Like some of its
neighbors, Syria also provides aconsiderable subsidy on the opera
tional costs of producing water and maintaining systems, and there
is considerable disparity in the application of these subsidies
across the spectrum of users.

3.3.1 Use of Water by Sector

In Chapter 2, we presented projections of water use in Syria
based on predictions regarding population growth and migration, the
realization of development plans in agriculture and industry, and
the need to improve the quality of life and health for Syria's
mlnfZenS^ JssumPtions were made as to the pace at which develop
ment would be imp emented, and what efficiencies would be possible
and demanded by circumstances. In Tables 2.7 through 2.14, these
calculations were presented by hydrologic region. We summarize
that information here in Table 3.6 by economic sector

The figures in Table 3.6 are based
base-line year of 1981/82, for which we
census and actual land-use reports for

on projections from the
have the latest actual

irrigation. Comparing these.. , •—•- --*. '«(«"" '«i in luanun. LoiiiDarina tnese

CT^cSX^rWt:: seeatinStTaCoS,eT7:the ^'^ lf^

$1



Table 3.6

SYRIAN WATER USE BY ECONOMIC SECTOR PROJECTED TO YEAR 2015
(in Mem)

1981/82 1990 1995 2000 2005 2010 2015

Domestic

Euphrates 175
Orontes 80
Damascus 145
Coastal Plain 46
Yarmuk 18
Aleppo
Steppe 31
TOTAL Domestic

Agricultural

Euphrates
Orontes

Damascus
Coastal Plain
Yarmuk
Aleppo
Steppe
TOTAL Agricultural

Industrial

Euphrates 6
Orontes 58
Damascus 75
Coastal Plain 52
Yarmuk

Aleppo 80
Steppe 17
TOTAL Industrial 288

495

2,800
1,191

935

364

141

727

300

128

236

79

32

53

4,900
1,196

935

540

153
777

388

158

291

96

41

69

8,387
1,185

925

538

153

827

446

191

357

116

49

84

10,476
1,175

916

661

149

877

492

215

405

130

55

96

10,465
1,165

907

659

145

925

556

253

462

147

62

110

10,455
1,157
899

657

144
960

655
299
545
173

69

828 1.043 X243 "TT393 17590 17868

10,445
1,143

891

655
144

960

6.158 8.501 12,015 14,254 14,266 147272 147238

2,981
1,329
1,155

462

159

807

48

6

58

75

52

80

17

288

5,206
1,382
1,246

671

185

857

70

6

58

75

52

80

17

288

8,781
1,401
1,291

686

194

907

86

6

58

75

52

80

17

288

10,928
1,424
1,348
829

198

957

101

6

58

75

52

80

17

288

10,963
1,438
1,387

841

200

1,005
113

6

58

75

52

80

17

288

11,017
1,468
1,436
856

206

1,040
127

6

58

75

52

80

17

288

11,106
1,500
1,511
880

213

1,040
144

TOTAL

Euphrates
Orontes
Damascus
Coastal Plain
Yarmuk
Aleppo
Steppe
TOTAL 6,941 9,617 13,346 15,785 15,947 167l50 167394

Source: Tables 2.7-2.13, calculations by author.
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Table 3.7
Comparison of Water Use Data by Sector

(in Mem/year)

This Study: 1981/82 1986 1990 UNESCWA: 1986

Domestic 495 661 828 432
Agricultural 6,158 7,329 8,501 6,480
Industrial 288 288 288 288

T°tal 5,941 8,278 9,617 77200

Sources: Table 3.6 and UNESCWA4053) .

This comparison is instructive in two ways. First, it shows
the paucity of the information available for the UN agency The
IqJhTS iV lndi!!«n1al Ule' ide"tical to our own, is derived from a
980 World Bank31°1> estimate reflecting surveys done in the late
1970s. Apparently the United Nations has no more recent informa
tion than we do, and agrees with our own assessment that industrial
use has not increased. Second, it demonstrates points of
disparity. The UNESCWA aggregate for domestic use in 1986 is less
iiS?5n0.l!r calculations based on the actual census for 1981, and the
UNESCWA report on irrigation use is only marginally greater than
our calculation based on 1981/82 land use and is considerably -
850 Mem -- less than our projection for 1986.

The UNESCWA report does not elaborate on the sources of its
figures and may be based on some fairly crude estimates which do
not, for example, allow for systemic losses. It does, however
point up the direction in which our own calculations may be
expected to err. The financial constraints that have postponed
Syrian water projects -- both municipal/domestic and agricultural
-- will in the main have the impact of reducing water use below the
levels predicted. Improvements in efficiency will be held up along
with infrastructure for use, but the increment in use per added
hectare of irrigation is far greater than the savings to be
realized per hectare through conservation technologies. Hence
delays in irrigation projects translate into significant delays in
the net growth of water use. J

At all events, our calculations predict a 280% increase in
domestic use arid a 130% increase in irrigation use between 1981 and
Tm?>«9i griC!!lt.re uS by, far the dominant water user (89% in
ft7y8n ™?!!d ltS Share °! water use wil1 decrease only slightly(87% in 2015) even though its rate of growth is less. Overall
ff i" water use, if not constrained by diminishing supplies,
will be slightly less than 140% in that time period.



3.3.2 Water Costs, Prices, Subsidies

It has been customary in Syria to charge users only for the
operating costs of water supplies, not for capital investment in
infrastructure development. In rural areas, drinking water is
supplied free from public taps or standpipes but house connections
are supposed to be metered. The low income level of rural families
imposes constraints on house connections. In urban areas, the
proportion of residents served by house connections is well above
average for countries in the Middle East and North Africa (70% in

l\ u?0tn rura1 and 0L,tlying urban areas, families not ser
viced by public water systems acquire water for domestic use either
™kPr2^ate01)we1ls or by purchase from vendors with tanker

While nearly all of the urban connections are metered, many
?et?" are either broken or malfunctioning. It is estimated that
in 1980 only about 54% of urban water production was paid for3101)
This reduces the revenue substantially. Indeed, the revenues col
lected from metered water supplies in Syria cover only half the
costs of production. The most recent report on production costs
and tariffs (World Resources 1987"53>) indicates that urban water
in Syria costs about $Q.25/m3 to produce and that the average
tariff charged is $0.13/m3. y

Syria's water tariff structure is graduated, depending on
amount of use and category of user. Part of the fees are collected
ILQ!I!?i 2°!! C°StS li,e" Purcnase of water rights), part of them
are collected against measured usage. Urban usage fees were
reported in 1980 by the World Bank31o1> and in 1983 by UNESCWA"0"'
Rates vary according to city.

Table 3.8
Water Prices in Syria

SL/m3 USS/m3

Damascus, first 45 m3
in three months: o.20

Damascus, over 45 m3
in three months: o.50 o 13

Aleppo: 0.30 0.'o8
Homs: 0.25 0.06

Vendors (buying): rj.40 o 10
Vendors (selling): 10.00 2.55

0.05

of 19=ISias3SL2n:20USi US$Y)1S "" Pen'°d' The °ff,Cia1 rate as
4
bO



The last item, purchasing water from vendors, hits hardest
the urban poor who live outside the city limits and who can least
afford to pay.

The water Syria has been using to date has been relatively
low cost. Damascus, for example, has traditionally been served by
the Figeh Spring which flows downhill to the networks of the
22 !'i'wi n recently, when pollution has rendered it
undrinkable Homs and Hama took their water from the Orontes at
little cost Aleppo, until the middle of the present century,
drank directly from the Quweik River. «m,ury,

Now, with pollution of surface waters, Syrian cities have
come to rely often on groundwater or long-distance pumping. For
$wi/™Sd3a3510n'T.COStS are estimated to range from S0.31/m3 to53.41/mJ *"> The costs are at the higher end of the range when
production from a borehole is less than 5 liters per second or

*O ?ppJ L12 PUmper ft01" a*depth greater than 75 meters. Thus,' the
5'* l£L I!?* in Iable 3-#d0 not be9in t0 mat<:h actual productioncosts, not to mention capital development.

t- iA^icultural water is almost wholly subsidized. The Svria
pea" t farme?l°[p\ed V"-,1984 W W iS normal P^ctice to subsidizeSroiects ?h I!« pi k implementing agricultural development
projects. This was elaborated two years ater by Mel iczek4569' who
stipulated that to date no fees had been collected fir Irrigation
water in Euphrates project areas. In the same year it was reported
obtain* HfCo?\hPaper> .a/:fiaat»4364)> that farmers in the Ghab
IrrtoStloT «n,ue1r Jrnga,t:°n^er "illegally" from government
hI™K XL 3 i Slnce the Ghab project region has passed farbeyond the development stage (it was operational in 1969), the
non-enforcement of - or non-compliance with - fee collection in
that district seems to reflect ageneral policy pattern

This Is a far different picture from the situation in Syrian
agriculture in the 1950s. At that time, pumps to supply surfaJe
water for irrigation were privately owned and operated.The World
exactor™' Ai ?an2n%rS } rep°rted then that pump owners couldexact from 45% to 60% of a crop simply for supplying the water
Groundwater we Is which account for Sore than 4W of the Irrigated
area, are still often privately developed. 9 ea

Water for light industry is supplied in some areas bv the
municipal water systems at municipal rates; these tend to be minor
owwell?,iViKilId?Jtlh£ C°nSi'!ierS ,USUal1y own and maintain the?rown wells. While in theory wells and pumps are licensed, monitor-
sketchy Perfunct0ry and ^formation on withdrawal and recharge is
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3.3.3 Investment in Water Development

Since the advent of Baath Party rule in Syria in 1963, nearly
all major water development has been done by the government
t u-a time' U had been the "cotton sheikhs" of the Jezireh

who had installed the pumps, supplied the seed, provided the
know-how and transport to market, and transformed their previously
independent tribal kinsmen into sharecroppers4362' The Baath
Party, whose original power base was drawn from the periphery set
agrarian reform as a major priority. This involved land reform
empowering the rural peasant at the expense of the urban merchant,'
and raising the level of services and quality of life in the
countryside. In short, the Baath needed the peasants and so had to
provide them with the water they needed for better health and
hygiene and to enhance their livelihood.

Although Syria has suffered delay after delay in some of its
important water projects (sometimes because of technical difficul
ties, as in the Euphrates region, but more often because of finan
cial problems), the amount of effort and money that Syria has
iSSJJsl, in wlte\ development is impressive. World Resources
12?««LfiPWJ! tnat Syria had by the early 1980s expended $100
per capita in the rural regions and $250 per capita in the cities
for drinking water development alone. This would yield a total
investment of $1,576 billion.

A more complete -- though still partial -- listinq which
includes irrigation projects is given in Table 3.9. That table has
IVtVtL ah^hae' eNostiroportant being the main dams associated
with the Ghab project. These were completed before the present
regime and were financed by Syrian resources. (Projects fanned
but not yet contracted have costs in square brackets ) Tab e39
has been collated from more than twenty sources often
contradictory. Where more than one cost figure is given we have
listed the highest. Further, the dollar and Syrian pound figures
may not agree as they have been cited at varying tiSes and using
differing exchange rates. The purpose of the table is simply to
give a crude order of magnitude for what has been undertaken

th. Ite. dollar values (converted at the official SL 3.925 rate
that obtained until 1988) are summarized in Table 3.10 and a com-
19864674) 1S made t0 asimilar compendium prepared by UNESCWA in



Date Location

Euphrates
1975 Euphrates
1987 Euphrates
1986 Euphrates
199? Euphrates
1985 Euphrates
1988 Euphrates
1987 Euphrates
1988 Euphrates
2000? Euphrates
1988 Euphrates
1990? Euphrates
1990? Euphrates
2000? Euphrates
?? Euphrates
1986? Euphrates
?? Euphrates
1972 Euphrates
1974 Euphrates
1980 Euphrates
1985 Euphrates
1986 Euphrates
1988? Euphrates
?? Euphrates

Aleppo
1978 Aleppo
?? Aleppo

ii ii

198? Afrine

Table 3.9

MAJOR WATER DEVELOPMENT PROJECTS IN SYRIA
(partial list)

Project Purpose SL mn Funder

Tabqa Dam I,E
Tabqa exten. E
Baath Dam E
Tishreen Dam I,E
Balikh Canal 1 I
Balikh Canal 2 I
L.Assad Pump St. I,M
Balikh Pump St. I,M
Khabur Project
Khabur Dam
W. Hassakah Dam
E. Hassakah Dam
Khabur irrigation I
Deir ez-Zor net M
Mangmt & purific M
Suweidiya net M
Bab Hadid dam M,I
Jawadieh dam M,I
Mashuq dam M,I
Jarrehi dam I
Middle Euph Proj I
Maskena canals I
Lower Euph Proj I

L.Assad Pipe
Wastewater

ii

April 17 dam

M

M

M

I,E

408

197

[383]
64

89

24

I,M,E [1,622]
I.M.E
I.M.E
I,M

[5]
12.7

t3-7]

72

170.5

553.5
[118.4]

116

[70]
[112]

3,800
60

770

[2,000]
270

570
450

150

1,300
1,500
2,200

[ ? ]

48

2

0.5

4

461

Sy,USSR
Sy
Sy.USSR
Sy
Sy.WB
Sy
Sy
Sy
Sy

EC

EC

EC

Sy
Sy
Sy
Sy
Sy,Japan
Sy,Japan
Sy,WB

Sy
WB

Sy
Sy

M=Municipal & industrial; ^Irrigation; E=Hydroelectric power.

Sy=Syria; WB=World Bank; AFESD=Arab Fund for Economic and Social
S«S SpJ;nSFD!BSaMciTnUMdcf0i: Development; EC-European Community;USSR=Soviet Union; USAID=U.S. Agency for International Development



Date Location

Orontes
Orontes
Orontes

Orontes

1985 Orontes
199? Orontes
199? Orontes
?? Orontes

Damascus
1978 Damascus
1985 Damascus
?? Damascus
199? Damascus

Coastal Plain
1985? Coast
?? Coast
?? Coast
198? Coast
198? Coast
198? Coast
198? Coast
?? Coast
1985? Coast
1985? Coast
?? Coast
1984? Coast

Steppe
1978 Suweida
1978 Suweida
1980 Suweida
1980 Suweida
1984 Suweida
1984 Suweida
1984 Suweida
?? Suweida

Project Purpose

Kattineh Dam M,I,E
Rastan Dam i,e
Mehardeh Dam M,I,E
Kashieh Dam I
Homs wastewater M
Hama wastewater M
Ghab irrigation I

City networks M
Figeh spring M
Wastewater M
Control system M

Tishreen 16
Thawra Dam

Thawra canals
Salah ed-Din dam
Beit er-Rihan dam
Huweiz dam
Khalifeh dam
Sinn Project
Soreet spring
Sal fan Dam
Akkar Plain
Muzaina Dam

,M,E
,E

Jabal Arab Dam M
Sahut Bilat Dam M
Jubran Dam M
Mushnaf Dam M
Teir Dam m
Rum Dam m
Khazema Dam M
Zif Dam M,I

?

?

?

7

10.5
7.5

[53.3]

260

15

[30]
10.7

[166.6]

?

?

?

?

?

SL mn Funder

?

?

?

1,027

Sy
Sy
Sy
Sy
WB

AFESD
AFESD

Sy
Sy.USAID
SFD

AFESD

? Sy
[400] Sy
[306] Sy
42 Sy
27.5 Sy
16 Sy
15

?

?

?

?

?

Sy
Sy
Sy
Sy
Sy
sy

10 Sy
3.5 Sy
5

5

1

7

1

?

Sy
Sy
sy
sy
Sy

M=Municipal & industrial; ^Irrigation; E=Hydroelectric power.

Sy=Syria; WB=World Bank; AFESD=Arab Fund for Economic and Social



Date Location

Yarmuk
1982 Deraa
1982 Deraa
1982 Deraa
1982 Deraa
1984 Deraa
1984 Deraa
1985 Deraa
198? Deraa
198? Deraa
1988? Deraa
1986 Quneitra

Project Purpose $ mn SL mn Funder

Sh. Meskin Dam M,I
Sh. Meskin canals I
Tafas Dam M,I
Tafas canals I
E.Deraa Dam M,I
Ayun Ahd Dam M,I
Deraa Dam M,I
Adwan Dam M
Tseel Dam M
Abdin Dam I
Ghadir Bustan Dam M

6
ii

4.6

14 Sy
12 Sy
4.5 Sy
5

5

6

22

10

7

22

12

Sy
sy
Sy
Sy
Sy
Sy
Sy
Sy

References: ^06,0744,1267 1298,2195,2232,2252,2348,2434,3101,4131,
4162,4165,4175,4214,4285,4484,4485,4486,4541,4674!

M=Mumcipal & industrial; ^Irrigation; t=Hydroelectric power.

Sy=Syria; WB=World Bank; AFESD=Arab Fund for Economic and Social
Development; SFD=Saudi Fund for Development; EC=European Community
USSR=Soviet Union; USAID=U.S. Agency for International Development.
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Table 3.10
FUNDERS FOR MAJOR WATEI IN SYRIA

(in US$ million)

UNESCWA46745 Other Sources

Syrian government 3,529.7 2,858. 7
External, of which: 215.7 899

World Bank 111.7 173
AFESD 30 70
Japan 65
USAID 9
SFD
EC

USSR

30
21

605

3,745.4 3,757.7

References: 0406,0744,1267,1298,2195,2232,2252,2348,2434,3101,4131
4162,4165,4175,4214,4285,4484,4485,4486,454i;4674

Both of the above, UNESCWA and the list detailed from a
d/Tnl °fnmainly Journalistic reports, are incomplete. What they
do show, however, is an investment in excess of $3.7 billion
extlrnl\ aIhIS Vl0SS t0 the Current $4 billion total of Syria?"
hppn ?ai«♦ ? 5 /nd 9]Ves some measure of the importance that hasbeen allotted to water development. The consideration is also
S2?«J! in that *ach "wnlcipalUy and province has also undertaken water projects. In 1985, reports from five out of the
country's fourteen provinces totaled an allocation of Sore than 2
t ll1??^1*! P°UndS f0r l0Cal water Pr°Jects- T"is is a deceptive figure, however, since many projects are carried over from
El J 1° year> i\°nS recent year' Lat^ia province reported that
h^a^tS^lTb^ »!" *MP'« all°Cati°n *" ^ SWS

Such private financing of water development as still occurs
of creS]i la JK SVi™}?"} S6Ct°r- The m°st i- ortant pro derof credit to the agricultural sector is the Agricultural Coooera-
yrla* f0IUtndndnprlt l"4 "tft" °ldeSt le"din9 institution' InjUl ' Jt operates some 59 branches throughout the country
s bSiste?ictsntan°^ 9Vry Pr°,Vi^Ce and many of the «»trS5 andsubdistncts. In 1986, it provided some SL 1,700 to its clients in
four categories of loans: short-term cash (less than one yea?term); short-term in-kind (agricultural inputs at term leSs than
Mives ockl^nYT (T t0 HVe yearS' USUally for ™to™%or livestock), and long-term (five to ten years for land

-X-
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improvement,
construction)
Table 3.11.

irrigation, orchard development, selected building
The growth of agricultural credit is summarized in

Year

1970

1975

1978

1979

1980

1981

1982
1983

Table 3.11
Growth of Agricultural Credit by Sector

(in million SL)

Public

4.5
5.7

10.8
14

17

31

28

31

Cooperative

40.5
83.1

149.1

175

188

260

309

407

Private

117.0

170.2

177.8
238

242

294

355

438

Sources: Hopkin4392) , El-Akhrass4437)

Total

162.

259.

337.

427

446

585

703

876

Other sources of agricultural credit include:

o Commercial Bank and Industrial Bank (directly or through
agribusinesses, mainly to finance export of crops);

o General Machinery Company (about 75% of all private tractor
purchases financed by GMC);

o merchants (either a forward contract for sale of crop, or an
advance on operating expenses with crop to be purchased at
harvest time);

o food processing plants (advance money for raw products thev
need); J

o Tobacco Monopoly (interest-free loans in-kind and cash for
inputs and development);

o outside grants and loans for development projects;
o self-financing (retained earnings and off-farm income).

Credit for infrastructure development is only an insignifi
cant n^f +*,° St6 loans g^ed Dy the Agricultural CooperativeHkAle" *han. » per year4^>) and other sources of agricultural
credit. Most of the loans are for the purpose of providing season-
nIaJ?Puts for production. It seems safe to assume, therefore, that
nearly all important water development in Syria is done bv the
government -- either central or local. y
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The most recent variation on infrastructural development in
Syria is the expansion of the category of mixed public-private
sector investment to include agriculture and industry. This mixed
category had previously included only the tourism industry. The
4 ?L!!ni!?ttr announced the terms of the new investment category
in 1986 >. The first mixed agricultural company was founded
later that year; businessman Saeb Nahas was elected chairman of
Ghadaq (Arab Syrian Company for Development of Agricultural
Products) in 19874486> . i„ an economy long characterized
by large state enterprises, with private enterprise relegated to
very small artisanships and commerce, this opening could be a ten
tative first step toward the development of a private domestic
capital market.

3.3.4 Electrification

Investment in water infrastructure in Syria is complicated by
the fact that electrification is also a high priority for the
Syrian government. The sparkling nightlights of the Euphrates
Valley in the seventies, in stark contrast to nighttime darkness of
the sixties, bear visible testimony to the efforts that have been
expended. Electricity along with water is an important ingredient
in improving the standard of living in the countryside. The Syrian
regime has set 1990 as its target date when all 5,400 villaqes with
population more than 100 will have electric power4363) .

To this end, Syria has sited many of its water projects at
locations where dams can serve also the purpose of producinq hydro
electric power in Table 3.8 above, ten of the major projects
comprising 75% of the dollar amounts invested are for multi-purpose
installations that provide electricity as well as storing water.
5ix of the dams of the Euphrates basin include a hydroelectric
generating component which will serve local users and provide power
to the national grid. The main Euphrates Dam at Tabqa at one time
produced up to 87% of Syria's electricity. That proportion was
reduced to slightly over three-fifths by the early eighties because
of rapidly increasing usage and added generating capacity
hnhWfe; even though production at the dam stood at an all-time
high of 2.6 million kwh2786> . Later in the decade production was
reduced, as five out of the dam's eight turbines were shut down due
to the low water level in the river°744> . The subsequent power
shortages and daily blackouts in Syria's major cities were an occa
sion of lively debate in Syria's People's Assembly; two cabinet
ministers resigned in an atmosphere of harsh criticism*™0 .

In addition to developing its hydroelectric potential, Syria
has been investing in thermal generating capacity throuqhout the
country - some oil fired44^ ,some gas fired'43") ,and some to burn
the coke residue from the Homs refineries44843 . A related develop
ment is the bidding for a gas gathering and distribution network in
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the Homs-Palmyra area4485' , as well as the utilization of associated
gas in the Thayyem oil fields45415 . Projects under construction or
on the drawing board would nearly double Syria's electric power
CJPoC!^ Sy,Jl?2 " adding !»948 MW ^ its 1986 installed capacity
of 2,334 MW*3*" -- in the unlikely circumstance that all projects
were completed on time. Looking to the more distant future, the
Syrian government is reported to be studying the feasibilities of
nuclear and solar power with technical help from the Soviet Union.

The interrelated priorities -- water and electricity -- make
it very difficult in Syria to separate purely water sector invest
ment from purely electric sector investments. Both are important,
both serve the overriding political goal of improving the quality
or life in the countryside, and both occupy the same line in the
national investment budget. Both are also essential ingredients in
the economic development of the country at large

3.3.5 Water Research and Technology

Water-related research in Syria is conducted mainly by the
government, with important supplements from the Arab League's ACSAD
indItrlr J°riihe. SiudL°f-Arid Zones and Dry Lands) in Damascusand from the World Bank-affiliated ICARDA (International Center for
Agricultural Research in Dry Areas) in Aleppo. Modest amounts of
research are done by the faculties of Damascus and Aleppo
Mil I V CI O I L I C j i

Since agriculture is the most important consumer of water
agricultural research is intrinsically connected with water
studies. The Scientific Agricultural Research Directorate of the
Ministry of Agriculture and Agrarian Reform conducts most of the
work that is done in Syria. In 1983, SARD received almost half (SL
8.4 million) of the SL 17.4 million allocated to agricultural
research. Its responsibilities include research on food crop
nrZtll*5' vTtable7 *!* fruits' plant Protection fSod

' and anJmal Protection. It supplies information on new
developments to farmers and, through the ministry's extension
service, provides answers to problems that arise during the produc
ing season. Agricultural land and water use are the responsibility
cation TltY,S S?j DLr3e75t0rate> which in 1983 received an alio-cation of SL 4.6 million4437) .

Other contributors to agricultural research include the
?nlinurea!k and the Directorate of Steppe, Rangeland and Sheep

n™ maS w,the* M1n1stry of Agriculture and Agrarian Reform)
Non-MAAR directorates that contribute include the General
Administration for the Development of the Euphrates Basin (GADEB)
the General Organization for Sugar, and the General Organization

-X-



for Tobacco4437' . The Ministry of Defense has been active in some
se?v?ceS»")PeCial1y 1n the 3rea °f drilling'2°7) and meteorological

cADn TIle Tarnn«°r contribution of these agencies has been varied.
bARD and ICARDA have been jointly involved in developing and test
ing new plant strains suited to arid zones, and in educatinq
nflferfc«n0 r!ne the. new seeds' with financial help from the World
Bank, IFAD, FAO, and the Government of Canada4363)<4437) GADEB and
ACSAD have provided research on the gypsiferous soils of the
Euphrates .region*** and on the applicability of sprinkler irriga
tion techniques412') in Syria. ACSAD, with assistance from the
soviet Union, has undertaken surveys for deep fossile aroundwater
in the Syrian steppes"". This Is â i^JTVm
groundwater and geological studies that ACSAD itself has carried on
for some years4*74) The Ministry of Agriculture and the Ministry
mlno ?nS6w ha!e indePendently drilled for water, sometimes highly
mineralized, that can be used to grow fodder shrubs to pasture
flocks of sheep in the semi-desert regions4207). This is in addi
tion to the ongoing work of the agricultural extension services.

In research as in other areas of economic development,
progress in Syria is constrained by the shortage of qualified

lrf4) •.While Syria's scientists are well trained and have
conducted an impressive quantity of excellent scientific research
dS?nJ ^^"f h"0^ °f th,eT t0 perform a11 the tasks tha needthlrl'mJa 1S Hshorta9e is felt keenly at the intermediate levels,
where more graduate agronomists ("agricultural engineers" in Syrian
parlance are needed to staff the extension services and prov de
direct training and advice to the farmers4437) . One journalist
req? nT buteC?ha "£? ± 6X/ertiSe eXisted <in the Ghab2Vthal >l fat, lhe number of experts was inadequate and,2e,r- they lacked even motorcycles as transport to take their
knowledge to the farmers who needed it4364) .

3.3.6 Marginal Cost of Water

Since, as a matter of consistent policy, Syria does not
intend to amortize the cost of water infrastructure development
mJrnJSi ""I *!' °r "» °ther direct assessment, the quwtloTSfmarginal cost of water is highly theoretical. The costs and
thpeLtS °if Wat6r deveIopment are, of course, very real ?tems inthe nationa economy of the country, but they are not standard
categories in Syrian government reports. sianoaro

actual!!! 9etcsome idea of what water production and development
actually costs Syria in comparison to the fees that are collected
let us consider the following data for 1986- collected,
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Estimated population: 10.484 x 106
Municipal/Industrial consumption

including systemic loss: 915 x 106 m3/yr
Total consumption: 8,278 x 106 m3/yr
Water investment to date: $3,757.7 x 10°
Lost opportunity cost on capital

invested at 5%/yr: $187 9 x 106/yr
Average cost of production: $0 25/m3
Average fee on M&I: $0.13/m3

From these data we can derive the following:

t,*-, aV Total cost of Production is $2,069.5 million per year, or
$197.40 per capita per year.

2) Total investment, if amortized over twenty years, would
require an installment of $187.89 million for this year or $17 92
per capita per year.

3) Lost opportunity cost on the capital at 5% would be $187 9
million for this year, or $17.92 per capita per year.

4) Total cost for each Syrian citizen for water production
and investment would be $233.24 per capita per year.

tnQ qc5) A**:s Paid for domestic and industrial use only would be
$118.95 million or $11.35 per capita per year.

Therefore, the Syrian economy is subsidizing the water use of
each citizen to the tune of $221.89 per year.

It should be understood, of course, that the major portion of
this subsidy does not go to individual citizens but rather to
agriculture, which provides employment to a third of Syria's
workers and in good years, supplies most of its food needs and
rh.Lr0^ .for/xP°rt- Few countries in the modern world actually
charge their farmers the full cost of building water facilities
maintaining and operating them, and producing and supplying water
n? tiHn9atJ0!- lU% 3P0licy WOuld price the farmers' produce outiL^t market', bofh regionally (since all Syria's neighbors sub-
sidize water development) and globally. Such a calculation is
useful, however, in evaluating the productive potential of the
various economic activities available to the country. Social and
security considerations, as well as tradition, will impel most
countries to engage in agriculture, but the weight to be given to
it should be determined after examination of the actual costs
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Chapter 4

THE ADMINISTRATION AND DEVELOPMENT
OF WATER IN SYRIA

The administration of water in Syria is best characterized as
fragmented. Historically, different aspects of water regulation
and development have been the responsibility of many different
ministries and agencies. This situation has changed over time,
with agencies created, separated out, converted into ministries,
and then re-merged into other configurations. In identifying the
locus of authority for awater project in Syria, it is always
necessary to ask what dates are involved; the answer changes from
decade to decade and even from year to year. Like its neighbors,
Syria has found some difficulty in devising a rational form of
administration for its most vital natural resource.

The trend in the 1980s has been toward consolidation. The
Ministries of the Euphrates Dam and of Public Works and Water
Resources were first placed under one minister and then, in 1982
formally merged into the new Ministry of Irrigation. This ministry
has, among other things, total responsibility for water resources
development and the hydrological survey. The ministry also incor
porated into its Directorate of Land Reclamation the
once-ubiquitous Major Projects Administration. In the same time
period, the Ministry of Housing and Public Utilities has in 1984
been made responsible for all drinking water and sewerage systems
nationwide Separate water administrations were established for
each of the country's fourteen provinces under the aeqis of the
Ministry of Housing and Public Utilities, and all pre-existina
organizations dealing with domestic water and sewerage were
gathered under its roof. y

«M*Sn]!.*i theS!». are steps toward simplification andrationalization, the system is still rife with duplicated effort
Land reclamation, for example, is both a directorate under the
Ministry of Irrigation and a general organization under the
Ministry of Agriculture. The Euphrates Dam and development of the
Euphrates Basin are responsibilities shared between those two
ministries, and a Supreme Authority for the Euphrates Project
chaired by the Prime Minister, stands ready to step in at need
These complexities reflect the cross-cutting realities of water as
an issue that touches many aspects of the body politic and is
essential to life itself. But such complexities also make life
more difficult for the average citizen, upon whose voluntary com
pliance with regulation is based the whole concept of the rule of
law in a civilized society.

nnp of°thiS dePartm?ntal duplication the only source of complexity.
One of the political consequences of twenty-six years of Baath rule
in Syria has been the enfranchisement -- and at least partial
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empowerment -- of a much larger segment of its citizenry than
heretofore, especially in the countryside. The result has been a
proliferation of mass organizations and local councils at province
district, and city level, as well as the penetration of Party
structures into nearly every village. All of these represent
voices to be heard and opinions to be solicited in decisionmakinq.
Projects and priorities often originate at the local level, proceed
to the center for final decision and authorization, and then back
to the local office for implementation. This multiplicity of
levels councils and commissions does, at least in theory, insure
that the needs of local citizens will be heard, but it adds several
layers to the bureaucratic process.

Moreover, both the Party and affiliated mass organizations
maintain their own wide-ranging bureaucracies. Their representa
tives sit as official members on local committees. These are not
only constituencies to be placated; they are also political
actors, links in alternative chains of two-way communications
between the center and the periphery who have their own central
offices to lobby for policy decisions in the capital. These struc
tures can enhance the influence of a local community seeking solu
tions to its problems -- if they cooperate together. The converse
is also true.

watp/inaIiwtmUCh 0f^the ^Pertise for planning and implementing
™I,h«J J?JS reSld6S in a conglomeration of mixed-sectorcompanies. These companies are authorized under public law and
regulated by agovernment council on which they are represented.
But they act in essence as private companies according to the rules
of private enterprise, thereby avoiding much red tape. Their sala
ries and work rules enable them to attract the best talent. The
att«JSCyh ^ V^AL °f .the work done °y these companies isattested by the fact that they have, in competition with foreign
firms, successfully undertaken some two-thirds of Syria's water
projects. J water

4.1 General Structure of Government Water Administration

A "short list" of the governmental bodies involved in water
revea?renI *!* mana9ement in Syrla durin9 the past two decadesreveals a bewildering array of departments, directorates
administrations, and general administrations. A score of entities
are scattered among nine ministries and four supreme councils or
authorities, and this is only the beginning. It does not for
?w JhJ theJ°Cal ",City or Prince level - administrations that were independently incorporated, nor the public-private
p?oj'ectsS were vested with responsibility for implementing



Throughout the 1980s, amajor reorganization has been taking
place. The number of ministries with primary responsibility for
water has been reduced to two: the new Ministry of Irrigation and
a much expanded set of directorates under the Ministry of Housinq
and Public Utilities. Major functions have been switched to these
two ministries, although certain functions requiring technical
skills are still farmed out -- e.g., water testing to the labora
tories of the Ministry of Health, and meteorological forecasting to
the Ministry of Defense. Some residual overlap remains in the area
°t 'and reclamation, which continues to be a partial responsibility
of the Ministry of Agriculture.

The structure of water planning and management as currently
envisioned in Syria is shown in Fig. 4.1. The policymaking coun-
fl\L aHth0n^eS are shown on the left, the implementing minis
tries on the right It is, of course, an interactive process, with
the Planning Council and Planning Authority occupying a central and
dominant position in Syria's centrally planned society. The nature
and functions of these entities will be discussed below, along with
the contributions of the legislative and judicial branches of
government and of popular and political structures outside the
official circ e. Since the Executive Branch is obviously the most
invo ved in planning and implementing technical work such as water
deplrtEnts first^' " iS appropriate to examine the executive

cn.m ?/°cd !S in order' nowever, about nomenclature. The alphabet
tra^aHnr3" J19^" is ™de more difficult by inconsistent
wil il?I "a- l Syrans. and foreigners alike. The use of French
as an intermediate linguistic stage between Arabic and English
Z eLC°^llCa " the piCture' Mo^over, Syrian government documents may themselves sometimes err -- even in Arabic -- by using an
rltnlT f?r an organi2ation several years after the name has been
same9oraaniL^nn °me 1S 'confusin9 melange of names in which the
same organization may masquerade under several variant
translations The safest procedure in identifying institution is
to refer back to the original Arabic form of the title In terms
klv ?5S«1VJf departments involved in water works, there are fourkey types of organizations reflecting differing levels of indepen
dence and responsibility. Their nomenclature is as follows:

Hizarah =Ministry [This is quite clear; it is consistently
translated and never confused.]

Mu'assasah Amah = General Establishment; also, general
organization, administration, foundation, institute,
institution [Any and all of these have been used in
translation.]

Mu'assasah = Establishment; also, organization, etc. TThis
organization has less authority or autonomy than a
General Establishment.]



Mudinyah « Directorate. [Sometimes mistakenly called a
department, which is a different word in Arabic. This is
a major division within a Ministry; it is never
autonomous.]

The Mu'assasah Amah and Mu'assasah are the most often confused
through inconsistent translation. Their actual status is also
indefinite within Syrian bureaucracy. While either may be attached
to a ministry, they can also stand alone as independent or
quasi-independent agencies incorporated as "public establishments"
with their own administrative councils and boards of directors
under Decree 18 of 1974. uirecujrs

arrant H!33005• Ihat *r*Tnot clear, except perhaps historical
accident, the ministries of Irrigation and Housing and Public Util-
!i,!'Lc^ain 50tll ^i^ctorates (Mudiriyat) and establishments
port? V Mu'assasat Amah) among their water-related

4.1.1 The Ministry of Irrigation

Until 1982 there had been a Ministry of the Euphrates Dam and
16 of1'III of/"blic Works and Water Resources. According ?o w
t "*» Ministry of Irrigation was formed encompassing the

water-related responsibilities and divisions of both ministries
The new Minister of Irrigation was Abdul-Rahman al Xdani a"n
engineer who had been Minister of the Euphrates Dam since 1980
ihe most important divisions taken over from the old Public Works
3frythpnCJUded. thS MaJ°/ ProJects Administration (Mu'assasatAmah) the Directorate of Irrigation and Water Power and the
Directorate for Treatment of Polluted Water(^3) ' Kuwaiticonference, 1986] * l^uwaiti

m»«#I?? ^responsibilities of the Ministry of Irrigation are
the followinglxxxl). [irrigation dept pamphlet]

o To prepare studies related to water resources, both surface
water and groundwater. te

o To gather and maintain data on the measurement of water
levels and other indicators (Hydrological Survey)

°reclamation* ^^ ^ irrigation Pr°Jects "and land
o To develop plans to protect water resources from pollution
o To regulate ways and means of making the best use of water

resources. water

°damsSUPerViSe ^ construction of irrigation systems and
oTo recommend needed projects and introduce legislation to

facilitate the execution of water projects
o To oversee the electrical complexes on the'Euphrates River.
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o To oversee pumping stations.
o To suggest economic, agricultural, and social plans for

irrigation projects,
o To assist in the training of technical cadres.

locu lu6 a!!th?[ity 0f-tne Ministry of Irrigation was expanded in
1984 through the cession to the minister of the power of eminent
fTrl?' iU!! *°V984 emP°wers the Minister of Irrigation to con-

te fland for dams and irrigation projects. The minister is to
fhP tin nf S1SCaCtlVilty, With the Minister of Agriculture and withr ;f, eGeneral Union of Peasants. An oversight and admin-
Is! fi m PPeal C0T1ttee 1S Provided for the process, comprising
and thTn M\nis£er' thJ DePuty Prime Minister for Economic Affairs?and the Deputy Prime Minister for Services, [source?]

The structure of the Ministry of Irrigation, as it has devel
oped over the past half decade, is shown in Fig. 4.2. The seven
major divisions are as follows7™*1):

1. The General Establishment for the Euphrates Dam.
2. The Directorate of Irrigation and Hydropower
3. The General Directorate for Treatment of Polluted Waters.
4. The Directorate for Water Basins.
5. The Directorate for Dams.
6. The Directorate of Planning.
7. The Directorate of Land Reclamation.

work clfl«7«1tI??h a.*ixed-sector company has been established to
work closely with the Ministry of Irrigation in producina the
necessary knowledge base for water analysis and 2eve oLnt
ws°crea?ed °f rW ll°f 1983' ** "^ C™pan* f°r Water St^dsPlans redaf[nn Jn purpose+of conducting surveys, studies, andplans relating to irrigation projects, land reclamation
groundwater dams, and accompanying facilities for agricultural and
social development Although it is organized as a publ c-Jr vate
Cnnltrnrf°m9anyr ^shirkah^ ™* <« Part of the Supreme Council ?orConstruct on Companies, this firm reports directly to the Mnistry
ex^cutlng*^ st^y^S^ ""^^ «jr1" '"^nT*£

has &°^^n^^- w^ect'or «£$?%
wSl7a1ofhy 9r86°9dpCr ^l:" ^^ th3n administrative disf!??ct°Law 17 of 1986 defines the basins as Damascus, Aleppo Coastal
ons' SSliSti °tTteS'iYarmUk^ and Steppe- These^Xiraft lesions facntate the analysis of water resources. These are the

same divisions that were independently adopted for the present
study as the most logical framework for analysis; this author can
cIt !hP S6ha hapter 11 *that the process is infinitely more diff -cu twhen basin statistics must be disaggregated from reports
collated according to administrative districts. reports



A separate department for each of the basins has been estab
lished within the Directorate for Water Basins of the Ministry of
Irrigation. [sources?] Journalistic transcripts of scientific
studies by basin are already beginning to appear in the Syrian
press. An excellent 1987 report in al-Thawrah, the official orqan
of the General Union of Peasants, cites detailed basin statistics
on the Orontes and Coastal Plain, forecasts imminent scarcities in
the Orontes basin but long-term surplus for the Coastal Plain, and
recommends planning for water transfer from the Coast to the
Orontes basin after the year 2000(x*x2). [ai-Thawrah, 9/11/87]
This is precisely the kind of forward thinking that is needed
Such planning is facilitated when analysis follows the natural'
geographic divisions of the land.

na.f0n? diffiuUliy -Can be foreseen. The other ministries (mostparticularly the Ministry of Housing and Public Utilities) and the
Central Bureau of Statistics retain their practice of collecting
statistics by province. In order to maintain a longitudinal
profile of Syrian development, it is of course necessary that this
practice continue. Moreover, many categories of statistical
reporting make the most sense when examined according to adminis-
2l?a 4*d<!l,iSBJ' ^ever, to facilitate the analysis of water
data, it would be useful if the relevant ministries would report
both according to province and according to water basin for all
water-related phenomena (including demographics, agricultural
f 1C,S' .and industrial growth, as well as basic meteorological

Xw5ych°1?31-al11!ldlcators)- forthcoming Statistical Abstracts of
5TIJJ5 ! 'I aSpecial section with the most important datarelevant to water aggregated according to hydrological basin.

4.1.2 The Ministry of Housing and Public Utilities

Although much of water administration and research has now
been consolidated into the Ministry of Irrigation, one significant
portion of water use and study remains outside its domain namely
war^n "^ I3"?, "nitation, by which should be understood aft
1nAn*♦ " *|!pplied °y amunicipal system including certain light
U f{: JhjJJ *re the responsibility of the Ministry of Housing
rubll,tll,tlf' but here too some consolidation has taken

fre- /his ministry now has prime responsibility for the desiqn
and construction of the countrywide water supply and sewerage
facilities including Damascus, Aleppo, Homs, Hamah and other
cities which have had their own administrationst4'^).

nilhl.|:aw ^er 14 of 1984 stipulated the establishment of fourteen
an L 6otab1lShTtS ,f°r inking water and sanitation covering
and oSlii0VSrn?ra:es and made them part of the Ministry of Housingand Public Utilities. This is the only authorized agency to plan
execute, and coordinate projects for the provision of linking



water and sanitation and was, according to the law, to replace or
take over responsil11ities from any authorities dealing with this
field throughout the country.

The responsibilities of the fourteen public establishments
were defined as follows: [source?]

o To prepare, coordinate, and execute plans in the governorate
relating to drinking water and sanitation within the overall
government policy, while taking into consideration the
economic and financial indicators, and then to recommend
these plans to the authorized ministry.

o To study, plan, and execute drinking water and sanitation
projects in each governorate.

o To administer, maintain, and supervise drinking water and
sanitation installations in each governorate.

The work of these fourteen provincial offices is coordinated
by the General Organization for Water Supply, one of the three
water-related directorates of the Ministry of Housing and Public
utilities. They operate under the supervision of the MHPU, but
work closely with the local authorities, especially the local Water
Establishments^*) on the operation and maintainance of
fac lities [ESCWA] At the beginning of the decade, there were such
PrbiuC establishments for water (mu'assasah) in eight cities, two
of them (Damascus and Aleppo) independent, the remainder depending
^P^lolf"7 °f HJ«sing and Public Utilities for planning and

1 It ' a Th!u formerly independent city organizations have
been brought under the authority of the ministry, and the number of
cities with their own water departments has expanded to twelve.

A recent crisis in Hama resulting from a flash flood on the
upper Orontes demonstrates this coordination at the local level
An unseasonal cloudburst on June 16, 1987, overran the filtration
reservoirs upstream on the river, and the city's water was cut off
for three days because of impurity. The Hama Water Authority
(subsidiary to MHPU) took charge, along with the Governor and City
Council. They commandeered tanker trucks from other government
departments and local industries, set up deliveries of drinking
water to the populace, maintained a rigorous schedule of water
testing, and cleaned up the mess, all within three days and without
calling for outside help. Interestingly, the coordination was
111*! XL?Ut n°APeriect- Tne loca1 representative of the Orontes
Basin Office of the Ministry of Irrigation complained that he had
wanted to help, had offered to help, and was capable of helping
but was not included. [al-Thawrah, 07/12/87] neiping,

Three implications can be drawn from this incident, two posi
tive and one negative. The Hama Water Authority operated effi
ciently to restore safe water service expeditiously and local
government coordinated effectively to mobilize the community. But,
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on the negative side, the Hama Water Authority (MHPU) did not coor
dinate with the office of the Ministry of Irrigation, which should
have had a stake in the affair. This oversight might merely repre
sent a local personality conflict, but it may reflect a more
general state of non-cooperation between the two ministries The
latter would be extremely detrimental.

The Ministry of Housing and Public Utilities now has three
major water-related divisions (see Fig. 4.3). These are the
Directorate for Drinking Water and Sanitation, the General
Establishments for Water Supply with branches in all fourteen
provinces, and the General Establishment for Drinking Water which
encompasses the twelve cities that have their own local water
administrationsUxxl). [??SOurce??] The technical services
departments of local governments have also been transferred to the
imnistryv^^.

[Accomplishment: insert re new uniform pricing structures]

t ♦ Jhe Minister of Housing and Public Utilities is Muhammad Nur
intabi He has been Minister since late 1987, when he replaced
Adnan Quli, who moved on to become Minister of Tourism

4.1.3 The Ministry of Agriculture

d* The/uDr°,?ranis ,of the Ministry of Agricultural and AgrarianReform (MAAR) are Syria's most significant consumer of water, yet
lA hUn! °r 5af ministry in water planning and project execution
has been steadily truncated throughout the years. Today, MAAR's
General Organization for Land Development (Mu'assasah Amah) is the
one directorate of that ministry that continues to be influential
In water development decisions. This organization (also translated
as the General Administration for Land Reclamation) is the succes
sor to the General Administration for the Development of the
Euphrates Basin (GADEB), which oversaw many of the pioneering
schemes in the middle Euphrates and its tributaries. Its preferred
method of implementation was the State Farm (i.e., collective
farm). This mode has proven unpopular with farmers, who prefer the
greater individual choice allowed by the growing service coopera-

fct0[- which may in part explain the declining influence of
MAAR in water decisionmaking.

•nn because of its responsibilities for central agricultural plan
ning and marketing as well as technical extension services, the
Ministry of Agriculture maintains offices and its own field staff
in each governorate and in some districts and sub-districts This
field organization reproduces at the governorate level the depart-
Sr„iand SeCt°rS °f the Central ministry. While the Directors ofAgncu ture are appointed by the Minister of Agriculture, as are
all college graduates working at this and at subordinate levels,
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the tie in to the local government is through the Governor, the
Baath Party representative for agriculture in the governorate, the
chief of the Peasants' Union in the governorate, and the Governor
ate Agricultural Council. The Peasants' Union has since 1974 had
primary oversight over agricultural cooperatives.

For technical backstopping and activities related primarily to
the Ministry, the Directors of Agriculture report directly to the
Ministry of Agriculture or his delegated representative But these
Directors are also under the direction of the Governors The
Governors have paramount authority as Presidential appointees and
are the most influential officers in the governorates. They also
serve., al63llhe carmen of the governorate agriculturalcouncils(4«l). However, the local Director of Agriculture is
himself represented on other local committees and councils such as
board1"9' SUPPly and marketina- and water authority advisory

Subordinate offices of the Ministry of Agriculture at the
district and sub-district levels are directly connected to the
villages and farms For example, it is at district and
?«,',ilSinS leve1sTJnat licenses for agricultural production are
issued to farmers. These licenses implement the program targets of
the agricultural plan and entitle the farmer to obtain loans and
in-k nd inputs from the Agricultural Cooperative Bank. Councils
similar to, but less structured than, the governorate Agricultural
Councils are prescribed for the district, sub-district, and village
levels to permit communications on agricultural matters to flow
Jersafe?! Channels from the b°ttom to the top and vice

Governorate Agricultural Councils were created by law to serve
the needs of planning and follow-up relating to the Central
Government's Supreme Agricultural Council at the local level Each
♦iLri * J Ahe incumbent Governor and its membership includes
the Chief of the governorate Peasant Union, the governorate's
Director of Agriculture, the Branch Director of the Agricultural
Cooperative Bank, a representative of the governorate's Executive
Office,, and the Baath Party's governorate representative respon
sible for peasant affairs. These GACs develop local plans make
recommendations, and forward recommendations to the central level
They also monitor and coordinate implementation of projects in
these respective areas, and monitor each year's agricultural plan.

ahiuAJtZ Ministr of Agriculture since 1987 has been Muhammad
Ghabbash, aParty loyalist with prior cabinet experience (Minister
?985UPqP^and Jpt6rna Tra^\195°i985; Ministe" of the Interi^rTQ«7~,n2 )- H?- rep]aced Mahmud al-Kurdi, who resigned in summer
lllln Hi* par1;am?ntary censure. Ghabbash is amember of the
Rv iL hV^™1 Committee and the Baath Party Peasant Bureau.
By 1985 he had emerged as a powerful member of the younger genera
tion of Baathists. This, plus his experience in supply9and trade",



tags him as a clean-up man to rectify the alleged mistakes of his
predecessor in this all-important economic and water-consuming
sector in Syria. *

4.1.4 Other Ministries

Although water management has now largely been centralized
into two key ministries, there are still a few residual functions
elsewhere Moreover, there are some related ministries whose
responsibilities impinge closely on the water sector.

Perhaps the most important of these is the Ministry of
tiectricity. Syria is making extensive use of its potential for
hydroelectric power. Its energy producing dams, which are the
primary responsibility of the Ministry of Irrigation, provide an
essential intersection of interests between Irrigation 'and
Electricity. With countrywide electrification a high priority for
both the government and the Party, officials at the Ministry of
nl«S lC y c ave amajor stake in obtaining the maximum electricalproduction from every dam project. Electrical outages have been
prevalent -- and controversial -- up to the mid 1980s. The
Minister of Electricity since 1983 has been Kamil al-Baba.

thwM,Ihe-*Mini?try °J "ealth provides for water quality testingthrough its nationwide network of laboratories under the Department
of Preventive Medicine. The Ministry of Health maintains offices
in each of the governorates. Dr. Iyad Shatti is the minister

froTl980 to ?987aCin9 ^^ al"Rifa1 Wh° "ad been health ""^r
The assignment of the Meteorological Survey to the Ministry of

Defense is historical. The level of technological competence
required for the work is high and the military training systems
vHann^Pr°Vide^ the P0int 0f entr* f°r new technologies7 IntoSyrian society. Its continued assignment to that department is
^lll r6lated l°, lhB S6CUrity considerations involved in tne useof remote sensing data, as well as to inertia.

Into"°;e Peripherally involved are the ministries of Supply and
Internal Trade Economics and External Trade, Labor and Social
rllillVo ^ F?r6i?n AffairS' 0f Particular importance are theCentral Pricing Committee and Supply Control Agency of the Ministry
or Supply (these institutions control provision of some agricultur
al inputs as well as the pricing and distribution of agricultural
products ; the Rural Development Program and Centers of the Minis
try of Labor and Social Affairs; and the export of agricultural
products through the Ministry of External Trade. These departments
hST 'h man;Pulat°rs of the conditions surrounding water consump
tion rather than as direct contributors to water decisionmaking
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4.2 Local Government

It Is apparent from the reports of projects undertaken, as
well as from the structure of the government, that a significant
amount of water policymaking originates at the local level Both
governmental and non-governmental institutions are involved in this
process.

Each governorate has its own elected People's Assembly. The
number of members on the council -- ranging from 30 to 100 -- is
determined by the Minister of Local Government in proportion to the
province s population, and confirmed by presidential decree(*xx5
Tishrin, 19&22 Jan 87] The Governer of the province, a presidenl

tial appointee, presides over the People's Assembly of the
Governorate. '

a , ™Jk governorate Assemblies are meant to be policy determining
and deliberative bodies. Members serve on apart-time basis during
their four year elective terms. At least sixty percent of the
membership of the Assemblies must represent the peasants, laborers,
craftsmen, and people from the lower income levels. The assemblies
formulate local plans and endorse, after deliberation, plans from a
higher level; they adopt local rules and regulators for the
administration of utilities and government projects; they assume
organization authority not specifically reserved to the Central
Government; and they generally monitor government programs? the
expenditure of funds and generation of revenuesC4"*)

The local Assemblies hold hearings and sponsor committees and
subcommittees on subjects of interest to the local communities To
which individual citizens can bring their problems. News reports
frequently cite by name speakers at such meetings with no dona
tion other than worker" or "farmer" - i.e., individuals having no
?1be' iHpn°tr9?niHati0nal\°r Party connection, who would custSmar-llL£,<Rifled by title or by the epithet "comrade". These
speakers freely elaborate the difficulties they have encountered
til npaf10US government services or economic systems and crUicize
the performance of agencies of the government, sometimes even
lodging complaints against specific officials. Apparently these
forces, of gPr?:^c:he ^^ *«M "1th â t0 "

4.2.1 The Executive Administration

The executive administration of the governorate is composed of
the Governor the Executive Office, and representatives of relevant
ministries and ministerial committees. relevant
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The Governor is appointed by the President to serve at the
pleasure of the President. He is Chairman of the Governorate Popu
lar Assembly (or Council) and Chief of the Executive Office
Although the governor is often regarded as a figurehead -- it is
common practice to appoint governors to areas far from their own
homes -- on occasion a governor has become the locus of real power
One governor of Raqqa was a Party member with close links to the
President. He used his role as governor to create relations with
all the important groups in the region. He became a locus of
regional power. He strengthened the position of the Party, but
also made himself a by-pass to the local Party committee. Thouqh
an outsider, he made alliances with local leaders and through them
WaS a74?04T° rea,ch a great number °f regional inhabitants and viceversav1*'"*;. (He is now Minister of Information.)

Each governorate has its own Executive Office, headed by the
Governor, charged with the day-to-day supervision of governmental
activities within the province. Executive Office members, number
ing from seven to eleven, are elected by the governorate People's
Assemblies (Councils) from among its members for up to two-thirds
of the total. The remaining one-third are appointed by the Minis
ter of Local Administration. The tenure for Executive Office
membership is two years. The Executive Office distributes the
administrative responsibilities among its members, which are
ratified by a decree from the President.

Duties of the governorate Executive Office include the super
vision of the offices of the central government's representatives
e.g., the Directorates of Agriculture, Public Utilities, Health'
etc ; preparation of annual economic and social development plans';
contracting local works projects, etc. Since 1984, a Water Estab
lishment has been attached to the Executive Office of each of the
PMM^e,n.t-?°rrn0raueS' answering to the Ministry of Housing andPublic Utilities However, project suggestions originating at this
level require endorsement by the central Planning Authority(xxx7) /

The Executive Office of the governorate provides guidance to
the lower level executive offices in the districts (mintaqah) and
sub-districts (nahiyah). These are not corporate or legal
entities, but are administrative subdivisions of the governorate
The districts and sub-districts provide services such as doctors
^nfM* tu" an urea basis where they would not otherwise be
a'h pf Af I-6? ea^h hrue au°istrict Administrative Committee anda Chief of District. The Chief administers district activities
such as security, welfare, health, and law enforcement^!)

-12-



4.2.2 Towns and Villages

Every town which qualifies as a municipality under the Local
Administration Act of 1971 - the list of qualifying municipalities
is defined by the Minister and promulgated by presidential decree
II !« its own elected People's Assembly and executive office. Of
the 68 qualifying municipalities in 1987(xxx5), twelve towns had
their own municipal water establishments responsible to the Minis-
[y ff- °ASung and Public Utilities. (This include Damascus City,

which is both a governorate and a municipality.)

Hpanm^eryM llV™ V]Uge and town action has an appointedHeadman, Mukhtar, who is authorized to stamp and sign papers veri
fying a person's identity. The headman has no executive power, but
is more like a respected witness or notary public. Every few vil
lages form aunit with apolice station, makhfar, which is respon
sible for maintaining order. The headmen represent their villaqes
All*iZl* h«? P° i" ,station- In isolated regions the policestations deal with most aspects of the civil service. Above the
po ice-station there is the director of the community. He has
Tullunl ^h bUt nS emp1oyed by the Ministry of the Interior.Although in the rural areas there is a formal hierarchy of execu-
govlrnTaTe capfMW!1^ l'™> ^ local power is at the

4.2.3 Keys to Water Decisionmaking

For water administration and decisionmaking, the key levels
^ocal government are the governorate and the municipality with
attached offices of the water directorates of the Ministry of

ng and Public Utilities. The creation of awater esiablish-
pr Ltffc .province is an effort to speed decisionmaking for

water matters in the outlying areas. Telkalakh, a town of 15 000
Hrst reported fT^h V'88 t0 reCtify drinking water problemsfirst reported to the Homs governorate and the Deputy Prime
Minister for Services in 1981. The town father* wp™ KJi.J/ Epnrnn6r ,ff iervices in 1981" The town fathers were advised toenrol with the Homs Province General Water and Sanitation
X&W^t?*"** t0 ^de seditious IVtilZ

Ministry ^TrA ^rect^n'?^ pSaTltruc^6
VJISJl J!*Vl administrations are not congruent with the adminis
trate divisions and in most cases encompass more than one
province or parts of several provinces, it seems likely that the
Irrigation offices will less closely integrated with the local
government structures than other departments The exclusion of the
H^ma^xx?" office fro? the circuit during the 1987 wate^ crisis nHama^xxx*; would seem t(J confinn this assumption>
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4.3 Non-Governmental Structures

There are four distinct but overlapping sets of water deci
sionmakers in Syria. Two of these, the Popular Assemblies and the
representatives of the Executive Branch, are governmental. The
other two are, strictly speaking, outside the government although
closely allied with it and enjoying a formal legal status under the
It*WW"' TIhese are the P0Pular organizations and the Baath
r;y I L\ These grouPS are represented on most local decision

making bodies involving water, agriculture, pricing, supplies
credit, planning, and other matters. applies,

4.3.1. The Popular Organizations

«« tn?6! ?°P?Iar, organizations (Munazzamat Shaabiyah) were founded
Itri *Iate 1960s t0 counterbalance widespread urban opposition to
ronimf4 #i0«9J!I? broaden its popular base. However, the Jadid
regime (1966-70) controlled these organizations so tightly that
they were never able to develop into strong political structures to
provide greater regime support and continuity!44"). Only under
Assad s corrective movement" have the mass organizations developed
into an effective expression of grassroots concerns.

For water policy, the most important of the popular organiza
tions is the General Federation of Peasant Unions (GFPU), which is
l™ 2 /ie P^ncipal mechanisms devised by the Baath to break the
old feudal system and enfranchise rural Syrians. The GFPU has four
major functions. First, it is an instrument for carrying out the
EIIIE?* tS0Cialist ™ral policy. Second, it represents the
ntunn t„I-teTtS J" tnVystem' bein9 the main organ for channeling their demands and expectations. Third, it encourages
peasant participation, self-management, and articulation of politi
cal demands in such areas as conflict control and/or resolution and
village development. Fourth, it directs peasant politic zationtoward the Baath Party(«o*y. In short> iteducatesP?he peasan?
both technically and politically; provides him access to infra
structures previously controlled by landlords and creditors- and
represents the peasant to the governmentWW). crea'lors> and

The GFPU is headquartered in Damascus in a buildinq that would
do justice to amajor ministry^. It sits atop a pyram?dal
al TaTl?hivJlth a Pn3Sant Uni0n 0ffice l"*** aV-lTtihadai-hailahiyah) in each governorate, under the supervision and
control of the Damascus office. In turn, each district (nahiyah)
ll Sii 2°VeM°rat! haSua Peasant Lea9ue 0ffice (Maktab al-Rabitahai-hallahiyah) under the supervision and control of the governate
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level office; and each village of the district has a Peasant
League/Cooperative Office under the supervision and control of the
district level office(4362).

The governing councils of these organizations are elected by
official members at each level through a democratic secret ballot
for a three-year term. Business meetings take place once every
month except at the village level, where they are called once a
W6?k' Village-level elections are also more frequent, annual
rather than tri-enmal. In addition a meeting can be called for at
any of these levels when a pressing problem or circumstance occurs
Decisions are passed by half the votes plus one; in case of a tie
the president casts the deciding vote. The nationwide organization
member's?43^) Sma11 membership fees collected from the

The Peasants Union was strengthened in 1974 by merger with an
older organization, the Peasant Cooperatives (al-Jamiiyah
al-Taawmiyah al-Fall ahiyah), which had functioned for a decade
o^er fJS?2iaegixt. 0f the Ministry of Agriculture and Agrarian
Ketone "/ These are primarily service cooperatives -- there
are only a few production cooperatives and those mainly in the
animal husbandry sector. A Peasant Cooperative may be established
IVAIL a?riCultJ!ral ^1^ of more than 400 population. The
Peasant Cooperatives assist the relatively new beneficiaries of
online? k6^™5 in ^cultural production. To become a member,
one must be from a peasant background, over eighteen years old, of
TZtl0 Ct a!di m^f]6^andin9' and not possessed of more than
P««nt '?l ofJand( J- Members of the Executive Board of thePeasants Federation supervise work in the cooperatives, each board
member being assigned one cooperative to oversee(4*°8J.

The cooperatives provide, among other services, access to
agricultural credit through the Agricultural Cooperative Bank, but
SSll IIa I arS socio-political as well as economic. The Coopera
tives and Peasant Union have founded Institutes for Peasant Educa-
cn2!Mn ,each- 9overnorate, and sponsor the brightest students forspecial training in Syrian cities or in Europe^43") or

n~*JS b?u" the national and local levels, the Peasant Union is
probably the organization that is most consistently represented on
policymaking committees and councils. Given the fact that the
agricultural sector consumes some 90% of the water used in Svria
the relevance of having grassroots representation for farmers is
quite obvious. Although the GFPU now constitutes ahuge bureau
cracy in its own right, observers have concluded that it does
provide access points for agenuine "upward flow of opinion and
election from below"!4"*). Its inclusion in water decisionmaking
gives rural Syrians the opportunity to have areal voice ^deci
sions regarding their most important resource.
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4.3.2 The Party Organizations

The Baath Party is not the only legal party in Syria, nor is
it the only party represented in the current government It has
c?nraerJo«n T fo™or "other dominated all Syrian governments
since 1963 and provided Syria with the greatest stability and
continuity it has enjoyed since independence. In the present
governments headed since 1971 by Hafez al-Assad, the Baath Party is
very much the senior partner among the National Front coalition of
progressive parties that officially rules the country.

The highest policymaking body in the Syrian Baath Party is the
!!!! •t°n9^S» Jn Baath parlance, the nation-state is a

region within the Arab Nation -- which meets periodically (the last
dP?Po^ceSS?S SVl 1n,J9S° and 1985)- Tnis Egress, attended byl? ejected by al Party members, debates and decides major
5? 12 ™6Ct;?nS an?. ?leCtS the members of the Regional Command, a21-man committee that runs the Party between Congresses with the
p^l^K *;dv;ce 0f alarger Central Committee, which is alsoelected by the Congress.

Subtending from this central structure is an elaborate system
(FMr?1̂ Ift S"1 Party organizations: The Party Branchal H1,h\ ll •£)**t the governorate level, the Party Division (Shui
, til K iithe diStr^y^e1' and the party Cell (Firqaa al-Hizb)
Baafh oil I'9' J6"6 c • M°St estimates place the* number of
* rlt^l H emberS un Syna on the order of 100,000, with perhapsa rather larger number in supporting or novitiate statu!™!"
2jll!S,rii °f theSe Party organizations are often represented ondecisionmaking councils at all levels. In addition, they often
sucfiU:sVSea^sCS^on°! the affiliated ^ -ganiLtio^

-hSadfW
most important for water policymaking is the Peasant Bureau (HikUb
al-Falahm mm Hizb al-Baath al-Ishtiraki). At the central level
olaBndreaU A-" °I? °f SSVeral Actional divisions of the RegionalCommand; directly connected to it are derivatory bureaus at the

governorate and district levels. x zne

The Bureau has responsibility for preparing the report of the
Regional Command to the Regional Congress on ru?al affai?s and for
aying down a plan of work, in consultation with lower levels

state organs, and popular organizations, for the implementation of
^ZVaIa90 iCi6S °I! rUral areas' At the central level eoffi?e
mpmh!adhd b^a mSmber 0f the Regi°nal Command and includes in tsmembership the Minister of Agriculture and Agrarian Reform the
Minister of Labor and Social Affairs, the President of the Peasant
t:i7arth\lreS]dentA °l the ^operative Federation nd the he daSfOffices ltcre Si C?°Peratiye Bank, cotton and wheat markingotrices, etc. Thus, formally, it incorporates, coordinates, and
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controls the work of these various organs, reconciling conflicts
between them (e.g., between the needs of the peasants and the
technical requirements of ministries) and its congruence with party
policy. K J

Its plan of work encompasses such matters as the expansion and
supervision of the Peasant Union, recruitment of peasant membership
to the Party, creation and supervision of the agricultural
infrastructure, cooperatives, state farms, performance of relevant
bureaucracies, and the general agricultural development plan. (At
Jfe Provincial level, it performs analogously, assembling the
directors of the various ministerial field offices, heads of local
peasant and cooperative unions, etc., to follow up on the governor
ate agricultural plan, ensure the flow of supply and credit to
peasants, enforce the agrarian relations law, and support rural
development schemes, especially those directly involving Party and
Peasant Bureau cadres.) The Peasant Bureau and its derivatives
therefore, perform as acenter for the implementation of Party
El 3 through the control of various bureaucratic organizations
and the mobilization of peasant participation. At the same time,
l«n!ne?S 1° S!T aV cnannel bv which peasant opinion is madeknown to those taking decisions impinging on their interests?470*!.

The Head of the Baath Peasants Bureau is a member of theSupreme Authority for the Euphrates ProjectWW, provincial
commUteel *" °Hm represented on governorate waier

4.4 The Role of Companies

The final ingredient for water decisionmaking in Syria is the
aggregation of companies in the mixed public-private sector
Although these firms, ike their foreign counterparts, act mainTy
thp-°nt:acJ°rs t0 dement the water policies made by othersthe r status as a repository of scarce expertise gives themas1o*
SlWfJSSLd:- b6f0re 3nd aft6r th6 faCt - « Nicies

the ^cj^ss^sssffi asssTti: is6^
involved in water-related construction projects. Together thev
undertook nearly half of the water and irrigation work that wis
done in Syria up to 1983. (The other half was split evenly between
co°n?ractors°) aCt°rS "* 9°Vernment agenci" that acted as

nanHpIhree"f0!)rtnSu °futhe water contracts fulfilled by Syrian companies were done by three companies: The General Company for Land
(SarlS) °V«L rp'n6'3] rC°mpany, f0r Irrigation Construction(banco), and the General Company for Water Projects (Gecop). The
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last two were merged in 1988 to form the General Company for Irri
gation and Drinking Water. The most active government agencies
have been the General Establishment for the Euphrates Dam
(Mu'assasah Amah), the Military Housing Organization (Mu'assasah),
and the Organization to Construct Military Works (Mu'assasah).

A summary of the work undertaken by Syrian companies and aqen-
cies up to 1983 is shown in Table 4.1.

Table 4.1

DISTRIBUTION OF WATER AND IRRIGATION PROJECTS
AMONG CONTRACTING COMPANIES AND AGENCIES -- TO 1983

Syrian Companies:
Number of Projects

General Company for Irrigation Construction (Sarico) 10
General Company for Water Projects (Gecop)
General Company for Land Reclamation
Syrian Road Company
Mount Kassioun Company
General Company for Road Construction
Ressafa Company for Construction and Building
Syrian Arab Company for Construction
General Electric Company
Construction Works Company

32
Syrian Agencies:

Military Housing Organization 8
General Establishment for the Euphrates Dam 4
Organization to Construct Military Works 4
General Administration for the Development of
the Euphrates Basin (GADEB) i

Major Projects Administration
To

Foreign Contractors:

Various companies 17

Source: (xxxl) or (xxx3)?
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A General Company for Water Studies was founded in 1983, too
late to be included in the data used for the compilation of Table

We will include this company among our descriptions of the
companies most active in water-related,construction and study The
four companies doing the most work are(xxx9J:

•

General Company for Irrigation Construction (Sarico). Founded
in 1967 pursuant to Legislative Decree 45 of that year, the company
?ooc^quarters in Hama and branches throughout the country. By
Ji I™ ??•m°re than 4'800 e«ployees and was executing an annual
SL 575 million worth of work. Its activities are in the fields of
irrigation works, water disposal, dam construction, and land
reclamation. Its projects have included the Raeed Project
Salhabiya, irrigation networks at Homs/Hama and Deraa, the Bir
al-Hashem Project, and dams at Balloran, Kabir Shemali, Rum,
Jarrah, and more. It was merged in 1988 with Gecop.

fnunHpH^h!-1 ,Co,?pan?.fornWater Projects (Gecop). This company wasfounded by Legislative Decree 117 of 1974 to execute fresh water
and sewerage projects and dig water wells. Its headquarters are in
Homs with offices in many districts. The value of the company's
ZiS in 19?u W3S SL 30° mil1ion> Performed by some 3?800employees. The most important projects completed and under con
struction included water lines from Sinn to Tartus, from Wadi
al-Ashan to Deraa, and from Ain Tannour to Homs, and water net-
?nrwpiif0rHDamaSCUSiiQamishli' Raqqa> °eraa, and Thawra, in additionto well digging all over Syria. As of 1988, this company is part
of the General Company for Irrigation and Drinking Water.

General Company for Land Reclamation. Since its establishment
by Decree 4of 1980 with offices in Thawra, the company ha 2er-

o„ ^ /°ri ?lamatl0n' hydraulic construction, pumpingstations, hydroelectric stations, and canals. It is a major con
tractor for the Baath Dam to produce electric power and further
regulate the flow of the Euphrates. In addition, it has built
pumping stations at Lake Assad and in the middle Euphrates, can
from Lake Assad to Meskene and Aleppo and in the Balikh basin and
fne5nned 5?'000 ha of ]and f°r reclamation. It had more than
JliliSn 6mpl0yeeS in 1985' wnen the value of its work was SL 615

in io«fera] ComPany f°r Water Studies. Established by Decree 16
]Va Shi n;\purPOse sto study, survey, and design projects for
and reclamation irrigation, and dams. Its accomplishments since

then have included astudy of the steppe and Sinn basins, geologi
cal engineering studies for the Salhab and Afamiadams, study of
the irrigation networks of the Ghab and Asharne, and the design of
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five dams in the Coastal Plain basin. In 1985 the company had
nearly 1,200 employees in various specialties, and did SL 105
million worth of work.

Between them, these companies encompass a considerable body of
expertise. Their 20,000 employees, ranging from experienced con
struction workers to highly qualified design engineers in many
fields, have again and again demonstrated their capabilities
Indeed, in one important project (the dam on the Kebir Shemali)
Syrian experts were called in to rectify the design and construc
tion errors of the foreign companies that had started the job.
What was clear amidst the charges and recriminations was that the
Iwr mjXpertS ,k!lew best how t0 get the job done in the local
circumstances, those circumstances including such factors as the
IniVlllt 9e°?Kap^ °f the Site, the type of equipment that would

h s. wltJ the installations already available, and the
capabilities of the work force, [source]

slJh,talM^9no^eSe c;mDan-eS are mixed sector, in the sense that a
substantial portion of their shares (25-51%) is owned by the Syrian
government, they function as independent private companies. They
aid Z„ ?hIraCt|'.Set ?heir °Wn work rules> take their own risks?and share the profit or loss, just as acompany without significant
government investment would do. In recent years, Syria has been
ct?vita?es9 JfiL Wl00 °fihiS miXed sec"or int0 new economi
incen{ives(42fSy° 9 "" °ffer °f taX and i^rt-export

tua DiheSe companies work under their own Supreme Council. With
the Planning Council and Planning Authority, they take prime
responsibility for implementing the priorities of the Five PYear
Plan Each company works in close liaison with the most relevant
apSro aT £*Jfe SubmiJsJts Pla"s and recommendations frE L .the Planning Authority and the Ministry of Finance
ISmnanip *I^IV** ref ected in the projects undertaken by ?hese
companies are the priorities of the government and its ministers
and planners, as well as of the companies themselves. ministers

waterF°san!t9a?innthLdiStribUti? °f Pr°Jects relating to drinkingwater, sanitation, sewerage, and well drilling for the company most
involved in those activities is shown in Table 42. Both ?he
number of projects and the financial resources committed to them
are of nterest, reflecting well the areas of identified need for
SfrffSS??! ^ the country's priorities for deal ng wi!h them
IhH.n MtnbUc10n' .wording to Gecop's Director-Gene?al, EngineerAbdul-Munem Fatrawi, was as follows: y
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Table 4.2

DISTRIBUTION OF WATER PROJECTS
UNDERTAKEN BY GECOP IN 1988

Province No. of Proiects

Damascus 15
Homs 18
Hama 17
Idlib 5
Aleppo 8
Raqqa 4
Deir ez-Zor 16
Hasaka 9
Tartus 14
Lattakia 14
Deraa 16
Suweida 20

Miscellaneous

Cost in mill ion SL

59.30
53.80

93.45

7.40
10.70

10.60
40.00

20.40
23.00

91.50

67.40

20.50

1.95

Source: a7-Tna^ra(xxl°), July 8, 1988.

a . As shown above, the areas of greatest need -- Damascus, Homs,
t.tt.t t " Jre receiving significant attention. Tartus and
Lattakia, on the well-watered coastal plain are also high priori-
o^hp60?!;"/1?61^"66^ mus* be met in order to calculate how muchlltJl ,Coas*al Plain basin's surplus may be available for future
water transfers. The provinces in the Euphrates basin are rela
tively low priority, presumably because they have already received
so much attention and are the target of ongoing projects. Deir
tnlZlta ttltr,J$ alS° !n the grates; it is interesting tospeculate that the new oil communities in that district may be
imposing increasing demands. The largest number of individual
projects is in Suweida, on the edge of the desert, but the finan
cial column indicates that they must be small in scope -- which
Ttutl he"f a? VieW-0f the water resources available there. On the
Sespit^ns S ne^"1"09 °"ly 3̂ ^ 3m°Unt °f attention
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4.5 Role of the Top Leadership

The government of Syria rests on a Constitution which was
promulgated under the auspices of the Baath Party and last revised
in 1973. The constitution emphasizes the service of the state to
the people. The people are represented in a unicameral
legislature, the People's Assembly, which elects the President
subject to ratification by direct referendum. The candidate for
President is nominated by the Regional Command of the Baath Party;
the Party is charged by the constitution with providing the ideolo
gical framework for the government, and thus serves the broader
function in society of regime validation.

Among the three branches of government -- the Executive
Branch, the Legislature, and an independent Judiciary -- the
President is the dominant partner. His authority derives from more
than his constitutional role as head of the Executive Branch The
Presidency rests on three independent institutional pillars- the
ministries, the military, and the Party. In Syria, the ministers
(subject only to a legislative vote of no confidence) serve
S JmIJ i\l Peasure of the President, who is also commander-
in-chief of the military and head of the Party.

While the President is clearly dominant in the Syrian system
his power is not absolute. His role is defined in the constitution
and circumscribed by a complex and interlocking political system
Moreover, he is surrounded by acoterie of friends of long-standingand proven personal loyaltyt3800J. Tnese colleagues from sch «
army family, and the early days of the Baath Party are not mere
staff who can be disregarded at will(426IJ. Many now hold high
position and are political actors in their own right, who can
PT°^re a- geTn,e sou.nding board in the decisionmaking process.
The Group (al-Jamaah), as this circle of advisors is called by

Syrians, sits atop apyramid of informal networks extending deep
into Syrian society^!!). Many of these old friends are Alawi
because President Assad himself is Alawi, and many are from the
military, because he himself had a military career. But these
facts are historical in origin, and do not make the regime intrin
sically either sectarian or military. This is said to be a point
of some sensitivity to Assad(4075J.

For water administration and development, the key actor is the
Executive Branch with its ministries and supreme councils Except
SXlv ?K9n affairs are involved, e.g., the 1987 agreements with
Turkey, there is little evidence of direct presidential
involvement. Water decisionmaking falls under the responsibility
of the Deputy Prime Minister for Services, Mahmud Qaddur, with
occasional involvement also of the Deputy Prime Minister for Eco
nomic Affairs, SelimYassin. Qaddur, who has held this position
since 1985, is a former Minister of Industry; Yassin, also
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appointed in 1985, had been both Minister of Planning and Minister
of Economy and External Trade. Both Qaddur and Yassin are
frequently included in water discussions with foreign countries.

Within the Syrian government, the ministries tend to be more
policy implementers than policy makers. Initiative for developing
programs and projects may come from a ministry; it may also
originate at the local level in one of the provincial and municipal
councils. All major projects are referred to one of the appropri
ate supreme councils in Damascus, and ultimately to the central
Supreme Planning Council and subsidiary Planning Authority for
decision and the allocation of funds. Projects must fit within the
priorities of the current Five Year Plan (the Sixth Five Year Plan
runs from 1986-1990) and be approved by the Planning Authority and
People s Assembly for inclusion in the Investment Budget for a
given year. "

For water decisions, the key councils are the Supreme Planning
Council and the Supreme Authority for the Euphrates Project.

4.5.1 The Supreme Planning Council

The Supreme Planning Council is the highest planning authority
in the country; it gives final approval to proposed project
llf^t iftel ihey have passed trough the State PlanningAuthority, which is its administrative unit. The State Planning
Authority coordinates all sector programs of the different
2?hnH?i neS19nVthe, ^e^ar Plans, and exercises functionalauthority over individual small planning units. It is staffed bv
specialists in evaluation of projects and in formulating the
short-and long-range economic and social plans of the country In
addition, it provides the planning units of each industry 'with
detailed instructions and recommendations for the preparation of
the quantitative and financial aspects of project studies!™;
thLMnherK-Pr°jeCts involving significant expenditure must go
through this process. s

The planning organizations focus their attention on the
f^nT* Pl!b1lCu SeCt0r' but mostofthe decisions and plansformulated by these organizations affect the private sector as
well The pure private sector is composed mainly of retail
merchants and entrepreneurs involved with small industries Anv
?rnmetPhfeMr TC ^statistical, technical, and other information
from the Ministry of Industry when formulating plans for the
establishment of a new IndustryW>oJ. The large mixed-sector
companies that have implemented the major portion of Syria's water
project are more closely integrated with the planning process.
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Planning Units serve the function of preparing the actual
detailed studies of proposed projects, as well as the follow-up on
implementation of these projects. They are are attached to and
under the direct authority of their respective administrative
economic, or cooperative organization, and may be either topical or
geographical in scope.

The Minister of State for Planning is Sabah Baqjaji. He has
held this position since 1985, when he replaced Kamal Sharaf, who
became Minister of Higher Education.

4.5.2 The Supreme Authority for the Euphrates Project

The Euphrates is the principal source of water for Syria, and
maximum development of this source and its basin has been a major
concern of the government for over two decades. The Supreme
Authority for the Euphrates Project was founded nearly two decades
ago to give overall, high-level leadership to this massive develop
ment effort. Other organizations have come and gone, but this
Authority has remained to guide the work through its difficulties.

The Supreme Authority for Euphrates Projects meets as needed.
* Is chaired by the Prime Minister, and its membership is made up

of heads of relevant ministries, organizations, and institutions.
Its meetings are attended by members of popular organizations and
local institutions, by representatives of the Party's Reqional
Command, relevant ministers, the Deputy Prime Minister for Public
...11 ,„ . •---„-- ••••- -»».. ,Ui i.i.uiium iv. m i airs, as

well as general managers of companies and institutions operating
their businesses in the Euphrates BasinC4'94)- y^aumy

^ Prime Minister, in his capacity as chairman of this
Authority, was instrumental in conceiving and pushing throuqh the
recent re-organization of the water sector in Syria

4.5.3 Other Policymaking Bodies

The mixed-sector construction companies play a significant
role in providing expertise for planning and implementing water
projects They are subject to their own self-governing body, the
Supreme Council for Construction Companies.
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4.6 The Role of the Legislature and Judiciary

Although the People's Assembly is often portrayed as a mere
debating society, it does have influence over topics that affect
the people as directly as water. Not only does the Assembly pass
necessary legislation, it also must pass on the annual budget and
,Je I It* eMr.-,Plan' M°reover, its oversight committees, such as
the Public Utilities Committee, are active, and are not afraid to
speak out when mismanagement or malfeasance result in public incon
venience for their constituents.

The recent resignation under legislative censure of four
ministers is a case in point. Even ministers who escaped actual
censure such as Ministry of Electricity Kami! al-Baba, had to
listen to intense criticism and dissatisfaction with the perfor
mance of their departments. In the 1ight of the power outages of
the past several years, the People's Assembly is now requiring
regular reports from the Ministry of Electricity as to its proqress
in developing adequate new power sources.

The Judiciary provides a court of review and appeal for
Ctll]lenS / groups against decisions and programs that contravene
their interests The Supreme Court for Constitutionality reviews
laws, while the Court for Economic Security can be asked to deter
mine whether a program truly serves the economic objectives of the

4.7 Policymaking Overview

It should be apparent from this chapter that water decision
making in Syria is a complex and multiply ramified system The
ministries, whose administration and planning are crucial, are bv
no means the only actors. Local government plays a significant
role, non-governmental organizations (Party and affiliated mass
organizations) are important alternative strictures in the process
apl^anieS °ffer b0th bad1y needed advice and essential
jCi V ILeo•

In the absence of direct presidential involvement -- and this
tn hf !Lbe-the,CaSe m0St 0f the time " the major decisions seemto be made in the supreme councils and authorities, especially the
planning bodies. Both the legislature and the courts provide
opportunities for review of controversial decisions or unsuccessful

of SvH^K Tl I™00'}™1' 1n the lignt of the outside perception°w wl? a ♦• authoritarian society, is the degree of involvement
by local citizens in suggesting, petitioning for, and planning the
waterworks that are needed in their localities. These individual
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Syrians may go through the official representational structures
starting with their local councils; they may appeal through their
Baath Party organizations; or they may lobby through the appropri
ate mass-based or professional organizations. Networks of personal
relationships are often used as well as official and organizational
channels to help citizens solve their daily problems. Although
there is a structural inequality in favor of Damascus in actual
decisionmaking, there is also active two-way communication. The
people living in a region do not merely react to forces beyond
their influence^4704).

j
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Chapter 5

CURRENT WATER POLICY IN SYRIA -
POLITICS, REGULATION, IMPLEMENTATION

Syria, before the advent of the Baath, was more an aggrega
tion than a country. Under 400 years of Ottoman rule, and for many
centuries before that under assorted other empires, the realm of
government was directed to the cities. It was the traditional,
almost feudal, notables of the cities -- the great families who
comprised the landed aristocracy, intelligentsia, and commercial
magnates - who mediated the rule of law to the unorganized, often
illiterate peasantry and controlled access to the corridors of
power and the benefits accruing from power. Nor did the cities
themselves act as one unit. Although some of the notable families
nltSf,^ V" mor!thanu0ne city ^.g. the Azzams of Hama andDamascus), the relations between the nine major cities of Syria
were characterized by fierce rivalries. The French, during their
brief tenure as Mandatory, built on asituation fragmented almost
to the point of disintegration through a deliberate policy of
divide and rule . *

r?yria's first two decades of independent national existence
were filled with instability. Coup followed coup as the traditiS"
al families -- working sometimes through political ideologies
rSa?Sc thr°HU9hi SeCtarian allegiances sometime thr ugh
JSIm It' 3nd a1WayS tLr0Ugh personal ties " sought in turn toestablish hegemony over the fledgling state. It was despair with
19U Z ?at 1?? Syria int° itS ?11'fated union wi?hPgyptn1958. And it was this chaos that formed the crucible for the Baath
determination when it finally seized power in 1963, to overturn
iiTiSSi^vsgss:.-- forge anew mass ^•»»• sts

own land, tenants, sharecroppers, agricultural laborers The Party
Ztk thtr°Ugh US cellular, pyramidal structures and ultimately
si'de 9ttill maSS °rgani"tions, to give the people of the country
side their own avenues of access to government, thus breaking their
?heir monnnn?" the urban e]1tas and depriving these old tables oftheir monopoly on the provision of needed services. This choice of
alb"^^^^ ideol°gical, for the first recruits to tneBaath Party had been among the rural youth who gained their educa-

thenRaathh0U9h ^ government high school system' The founders of
and Sf!5 W6re teacherS by Profession, and their followers in 1947and after were young men like Hafez al-Assad, poor boys from
v ages who came to town to high school, and then passed on to the
military academy or normal school, those being the only available
sources of higher education open to them without cost aVai,able
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This rural base has served to define the policies of every
Baath regime in Syria. Assad is more pragmatic and less ideologi
cal than his predecessors; indeed, his 1970 "Corrective Movement"
was predicated on realistic development goals in place of doctrinal
purity. But the rural nature of Baath party cadres is a salient
reality. It is a definitive life experience and mindset for the
party leaders. It is a supporting clientele whose needs must be
met.

n,„T.HenCf' agricultural development and improvement in the
quality of rural life are key policy goals for Syria's Baath
government. Neither of these is possible without water

5.1 Current Goals

rp.ffJIlL strong^ rural orientation of Syria present rulers was
reaffirmed at the most recent Baath Regional Congress in 1985
tin? J?JJ i SJl!?giSi !COnomy {t0 use tne mildest adjective consis-
Mm.JrIv u"!S and f°reign policy constraints that required con
tinued high military spending, the delegates debated ways to revive
economic growth. They recommended continued emphasis on strategies
to increase agricultural productivity with a view both to food
security and to providing low-cost inputs for light industry4171' .

tpnH, ll hh°^ld be noted that debate in the Baath Regional Congress
(iht Ppnnbp"'TTWneK ing-and very candid- " is one of the forums
ioUcit? til JnS6mbly *l an2ther) in which ^ia's leadershipsolicits the opinions of cadres and regional representatives
regarding policy, providing a route whereby ordinary citizens can
express their concerns and grievances. Although the eldership
makes the decision in the end, it tends to listen carefully to the
opinions offered. The quid pro quo is that all parties agree in
advance to support the final decision, like it or not Some
observers^ have called this process "participatory consensus''
adoctrinaire Marxist (which the Baathis are not) would call it
democratic central Ism". What is important is that the debates n

the Congresses and Assembly, while not the actual decision points
anVw y^' °̂ ^ *US6fUl P°rtent °f what the po cy wil? ^

a

In the present instance, the 1985 Regional Congress endorsed
S™ ;p"hStrnt in thS Tabqa Dam pr°J'ect and in schemes omprovefarm technologies and extend rural services - hygiene
electricity, credit. The delegates saw this as economical?;
rational and pol tically effective. The controversial mixed
public-pnyate joint ventures, which were approved after a full
week of strenuous debate as away to compensate for the decline n
government investment, seem to function well in agriculture
Moreover, the delegates were cognizant of the demonstrated loyalty
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of the peasant population. Pleased with the steady growth of state
services for the countryside, the peasants gave the state the sup
port it needed to prevail over the revolt of the Muslim Brotherhood
in Hama in 19824171> . To satisfy this constituency, the Baath party
sets rural concerns high on its list of priorities.

These priorities are reflected at the government level.
Water and agriculture have by far the largest quotas in the 1988
investment budget, and agriculture was re-emphasized in the Sixth
Five Year Plan (1986-90), with electric power generation as another
high priority. Specific goals of the plan, as reported to UNDP in
1986 (UNDP/DP/CP/SYR4, 10-23-86), included ihe following:

1) Investment in agriculture and the food processing
industries to ensure food security;

2) Consolidation of the industrial sector;
3) Development of oil and gas resources to meet internal

energy demand;

4) Expansion of electrical generation capacities.

The first and fourth goals above are directly related to improving
ho?hqUa-lty,?f UJ* a!Jd livelinoo<i of rural Syrians. They are also
r«n,JlreCtl?h dependent on the proper development of water
resources. These concerns are fully reflected in the projects
llnltiA undertaking at present (see Chapter 3). They are also
reflected in the Syrian water priorities reported by UNESCWA in

-- Surface water development and conservation by constructing
weirs and dams for domestic and agricultural purposes;

-- Domestic water supply projects to service 100% of urban
and 67% of rural populace;

-- Groundwater studies and exploration;
-- Strengthening manpower.

his .flrTV03.!5 h\Ve been confi™ed by the present cabinet. In
*IIJ. ilii f «e nat)on speech to the People's Assembly shortly
after taking office (speech given on 12-28-87), Prime Minister
Mahmud al-Zubi highlighted agriculture, irrigation, electric Sower
drinking water, and the reduction of water Saste. He pledged the
speedy comp etion of planned land reclamation projects! but placed
X smcalion °nanHnreaSed productivity through modernizationintensification, and training. He pointed to the efficient use of
water resources and the elimination of loss as essentia? to the
realization of goals for agricultural development and hydroelectric
power generation. The fact that Zubi is an agronomist witTexper -
ence in Euphrates projects is in itself an indicator of probable
government priorities. Zubi also stressed the role of joint sector
investment apolicy for which Economy and Trade Minister MuhSad
Imady has been an important public advocate4372> .
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5.2 Regulatory Principles

As with many Middle Eastern states, the fundamental
principles on which Syrian water practice is based derive from the
legal precepts of Islam. The prescriptions of the Sharia law are
few in number but general in application, and provide a flexible
framework for the development of modern water systems. Amonq these
principles are the following3774':

o Water is the common property of all mankind. The fact that
water passes over or under private property does not confer
ownership rights on the landlord; he may only withdraw
water for his own needs like anyone else, and may not deny
access to others.

o Water for survival must never be denied; first priority in
water use is to satisfy the thirst of man and his domesti
cated animals.

o Reasonable agricultural uses, i.e., sufficient for cultiva
tion, are to be allocated on a first come, first served
basis.

o Prior uses in time (first user) and geography (upper
riparian) take precedence over later or downstream uses.

o Hoarding and speculation are discouraged. Each person
should take from the common stock only what he needs; it is
permissible to make a living by carrying water to others but
one should not profiteer from God's gifts.

o Artificial channels, above or below ground, belong to the
builders. Others, including landowners, may withdraw from
them only for domestic needs, and may not impair access for
repair and maintenance.

o Primary water supplies must be protected against contamina
tion.

These commonsense prescriptions differ little from the
notions and practices of other peoples. The inclusion of
domesticated animals as domestic users is not universal Also
some countries -- and some U.S. states -- treat groundwater as
private property, the rights to which may or may not be attached to
iJrlllt °r r]?af °f t!!e land above it- Purchasers of mountain
retreats in California have sometimes learned these facts to their
sorrow. In general, however, the Islamic principles could form the
basis for much of international practice.

The Islamic principles do, moreover, predetermine certain
underlying attitudes on the part of the populace. Since water is
seen as the gift of God to all mankind, the extension of this prin-
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ciple to say that water belongs to the state and not to any indi
vidual meets little resistance. On the other hand, the state's
imposition of fees for delivering water meets with incredulity
Why should people pay anyone, even the state, for God's gifts? The
result seems to be a low level of compliance with fee collection
and, as a natural corrollary, widespread approval of illegal
extractions from government canals43645. Even in cities, where the
almost universal presence of "artificial channels" could be held to
justify fees, the imposition of anything beyond what could be seen
as maintenance charges meets with low compliance3101) .

The situation today, with water ownership in the hands of the
people as represented by the state, differs dramatically from the
situation that obtained during the period before and after
independence. Patterns of communal ownership had been disrupted
already in the waning years of the Ottoman Empire. The land regis
tration features of Tanzimat offered signal opportunities to the
urban merchant classes to convert their client relationships in the
countryside into legal ownership, thereby reducing the peasantry to
tenant farmers. The merchants, who had long held the peasants in
debt bondage, were able -- through their literacy, proximity to
officials, and sometimes outright graft -- to register themselves
as owners of lands that had previously been classed as miri, that
is, owned by the crown but with usufruct guaranteed in perpetuity,
contingent on continued utilization, to the community that worked
«*;«!! peasants, always deeply in debt, lacked the power and
often the knowledge to challenge this change in their status.

n i J^lS .uhan?e in the nature of land tenure, reversed in Syria
only with the Agrarian Reform of the 1960s, was accompanied by a
change in the pattern of water rights. The irrigation of cotton
spawned a generation of "cotton sheikhs" in the 1950s. The tribal
leaders of the Jezireh, who had registered themselves as titular
owners of their tribal lands, realized after World War II the
profits that could be made from the cultivation and export of
Stahli.hJ"ey^t the Pumps, the tractors, and the trucks,
established the relationships with traders in Aleppo and other
UVhIIL and *£•" Settled their Previously semi-hbmadic fellowtribesmen as sharecroppers on irrigated plots to grow cotton. The
profits in those early years were tremendous, and upwards of 60% of
those profits went to the sheikhs in return for the equipment,
seed, and intermediary services they provided4362'.

Under the situation that developed in the fifties, water
belonged not to the people, as per Islamic law, but to the pump
owner The above description was drawn from the Euphrates basin,
where the change was perhaps most dramatic. But it applied with
variations all over Syria -- and southeastern Turkey as well In
the Ghab, for example, most of the land and its attendant 'water
Trh?HS WeMVniK!fl>nands 0f afew mercantile families from Hama andIrbid. Metral4368' reports for the Ghab region that the protect
significantly changed these pre-existing patterns (as of the 1950s)
of access to water. After the project, the state controlled all of



the water and most of the land but considered that it belonqed to
the public domain. Thus, the Baathist state seemed to be
returning to the tradition of Islamic Law under a slightly more
refined formula".

5.3 Agricultural Policy under the Syrian Baath

Because irrigation accounts for almost 90% of Syria's water
use, Syria s water policies and agricultural policies are inextric
ably entwined. The need for food security, a common Third World
goal, only reinforces the rural base and orientation of Syria's
leaders The water and electricity projects that are so emphasized
in Syria s current investment strategies are necessary ingredients
for providing better services for the rural populace. Indeed, the
stipulated priorities of Syria's agricultural policy are water
projects, agrarian reform, and education and training of the
peasant population4255' . y

Despite massive investments of men and resources, and despite
L2KSH1 9°Kng agrarian reform program, the performance of Syrian
agriculture has been mixed. Acreages increased dramatically in the
fifties and then declined into the sixties. Agricultural and food
production indices showed steady gains during the 1970s, but
unfortunately, even the bumper harvest of 1980 bare?y kept pace
with population growth. During much of the recent period Syria has
been a net importer of grains3317' .

result^nf^'^H3'5 sh°rtfall on agricultural goals is adirect
result of its rapid population growth. Syria, like all its neiah-
cl?uJtlUtnfeX^ptl0nt Wi11 eventually have to learn the ecoTogl-
demogra^c Mansion650"" ^ *,eh Wil1 °0t SUStai" Unlimi?ed

physical" pKJhs wSby ^^^^^^^^1^^ °«U offl
ferlimv of11^ nf?VUU!Vation and>r?gatione The InUlal
iocnl y °!i so.e .of Svna's rangelands, first ploughed in the
1950s rapidly diminished. Like the farmers of the American
plains, Syria's agriculturalists are now returning to grass and
fodder some of the Jezireh lands that had threatened - what with

!lnterS1!n' a£d accretion of gypsum - to become a dust
nZ ihpIntensification of cultivation on the more suitable lands is
3?nn n? JEHEX f0r SyHa' rather than further horizontal expansion of ploughed acreages. H

And in part, Syria's shortfalls may be the result of the very
agrarian reform measures that were such anecessary ingredient of
lilt ?ph-\ Pr°?-am- Anhough reform, that is, expropriation and
most redistribution, was essentially complete by 1970, it has taken
many years to replace the supply and marketing mechanisms that were

-X
/*7



disrupted by the reforms. Lack of training, lack of manpower for
harvests, lack of needed inputs such as fertilizers, lack of
credit, and lack of access to markets are common complaints among
Syria s farmers. All of these services had, under the old system,
been supplied by the farmers' merchant patrons in return for their
subservience, clientage, and a major share of the crops. It
requires time and intensive training programs to provide for these
needs through mechanisms such as extension services and coopera
tives that the Syrian leaders will deem socially progressive

5.4 Land Reform

Mn« J1?!'! Planck4326' has traced the history of the implementa-
ll loll * ref0rm in Syna- A1 though there were efforts as early
fh. lilt «* regulate the private use of state land, especially on
cmfn k\a f 1arge ]andowners, and to benefit landless andsmall-holding peasants, effective land reform came only during and
fS? J mSi!,1t0I? I?"10" Vth Egypt' The Agrarian Reform Law#161 of 1958 essentially applied to Syria, with little adaptation,
JhJ Rn?tIJ10!!S K°fo E9Z?: SUnd reform measures. The break up ofthe United Arab Republic in 1961 saw the immediate repeal of Law
ihl; i nf!ilaw was.passed in 1962, but was annulled amonth laterwhen Law 161 was reinstated. Finally in 1963, all previous legis
lation was repealed and anew Decree #88 was promulgated with
provisions adapted to Syrian conditions. Mu.u.gacea witn

nn.n Jhe political purpose of land reform in Syria was athorough
going social change, to sap the power of feudal landlords bv
Z°Z 29 tan m>V iZing a1new Class of sma11 landown gpeaLn?swho would till their own land. The major changes in the laws
hold no d6 Z^ °f l\n2 that WOuld constitute the maximum ndholding, and the size of the plots to be allotted to the new small
h>Au2a T5n llS8 law Simply app1ied the upper limits that Egypthad used: 80 ha of irrigated or orchard land, 300 ha of rainfed
land. The short-lived 1962 law raised these limits drastically
while imposing agraduated system of limits depending on the re? on
of the country and qua ity of the land. The final Version of the
quality: eStabllsned ^wer ranges, also graduated by region and

15-55 ha of irrigated land
35-40 ha of orchard land
80-300 ha of rainfed land

iQfig cnilp h0]dings beyond these maxima were expropriated. By
♦h * 2!S J:4 Tlllon hectares had been expropriated from morethan 4,000 big landlords. Excluding marginal soils, a™n?on
hectares were deemed suitable for distribution. Of this, 43% was
re rved^lr^st f2p5°? ?e*S™\ families and the remainder IIIreserved for state farms or large tenant farms. In addition,
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49,700 peasant families received some 432,000 hectares from the
state domain. Except in the development areas of the Euphrates
basin, where projects are still ongoing and peasants are still

co^ete by !M|9K8tf>bJB?.Pf°C*SS °f Und ref°m was considered
Criteria for receipt of distributed land -- in plots of

approximately 2.5 ha of irrigated land plus varying amounts of dry
land -- were explicitly framed to prevent absentee landlordism-
recipients were farmers, most were previously landless, married!
aged 35-45, and residing on and working the land themselves
[Criteria in the Euphrates were only slightly different: landless,
35-50 years, literate, married with children, experienced in
growing cotton4569'.] Although the state retains eminent domain over
land and water, the terms of exploitation (infita') for the benefi
ciaries more nearly resemble that of ownership than tenancy. The
farmer is required to join acooperative to which he pays a nominal
annual fee (a tax of SL 10 per hectare), but he does'not share Ms
crop. His right of usufruct is permanent, but it is personal to
the farmer and his family and it is indivisible (he may cede his
lint In °ne °f h^S ?5iWren' but he may not subdivide it or sell orrent to an outsider)4255'.

whniiuA1th0Ugh the agricultural supply and marketing system was not
nSrI^n-rS°r?aniZed' I" large part due t0 lac* of qualified
P?an?k4326' rpnn^tf, °f ]and krefonn was sti11 significantcL'r reports that surveys show land reform villages tend to
have larger irrigation areas, more diverse crops, more intense
2 JSI ?' f? >t nigner level of animal husbandry along withcultivation. But these economic benefits are less significant than
the social changes. As aresult of the land reform? Planck savS
the urban feudal landlords have lost much of their power Sver the
peasants both land ownership and agricultural income is morl
evenly distributed, and fragmentation and tenant farming have
ch^etdmentS?itr1UdeS ** "" "•"""• -f*'" 3^^
landle«1^>t^l^w0t^;lVro^1^^0^S^1l^ peasants had beenlltVttl nf I d*ualn,0,sn«hua1f of Syrtl s farm ownership had been inestates of more than 100 hectares (250 acres). After land reform
fnh^'anH °l thS UT !SfateS had been reduced from half tf\fifth, and the amount of land in moderately sized holdings had
increased dramatically. Table 5.1 demonstrates the change:



Table 5.1

Syria: Land Holdings, 1952 and 1970
(in percent of area)

Size of holding 1952 ig7o

< 2 ha

2-10 ha

10-50 ha
50-100 ha
> 100 ha

Source: Manners3317'

1% 3%
12% 20%
28% 47%
10% 12%
49% 18%

The growth of substitute service structures has been far
slower than the redistribution of land. Nonetheless, the coopera
tives represent the real growth sector in Syrian agriculture
Private ownership, still dominant, is dropping steadily, and the
^ 1on Rwlt" state collective farming can only be described as

lJ'Flnd 1982 (Mile Jn2J°°peratives more than doubled between

Table 5.2

Cultivated Area by Type of Farm
(000 ha)

1975 1980 1982

Private+. 3,041 2,866 2,650
Cooperative 593 1,001 1314
itai:e 66 26 23

3,700 3,893 37987

Source: Manners3317', p. 274; al-Ashram2059'

Obviously, the Syrian peasant displays no fixed resistance to
thfEiiSt i! aCOoperative although the state farms, Ihch reducethe peasant to employee status, are not popular. Slowness in
organizing cooperatives is due to the lack of adequate\y trained
personnel Training of additional cadres of agricultural engineers
is one of the stated objectives of Syrian agricultural policy



5.5 Regulation of Water Use to the Present Decade

Until the mid-1980s, the regulation of water in Syria was a
crazy-quilt of competing agencies and authorities. The
administration of water resources was the responsibility of several
agencies, among which were the following:

The Directorate of Irrigation and Water Resources. This
directorate belonged to the Ministry of Public Works and Water
Resources and was mainly concerned with the preparation of studies
and the supervision of the execution of certain dams and
medium-sized irrigation canals. In addition, it was entrusted with
the study of surface and ground water resources.

The Public Institute for Ground Projects. This institute
reported directly to the Minister of Public Works and Water
Resources. It was entrusted with the study and execution of major
water projects and irrigation canals.

The Ministry of the Euphrates Dam and the Institute of the
Euphrates. The ministry and institute prepared studies and
supervised the execution of projects related to the Euphrates and
the reclamation of land in the Euphrates basin.

The Directorate of Drinking Water and Sanitation. This
directorate was part of the Ministry of Housing and Public
Utilities. The work of the directorate was supplemented by the
following agencies in providing drinking water and sanitation on a
national level:

o Public Institutes for Water in the administrative governor-
ates and in certain city municipalities,

o Local Councils for drinking water and sanitation, which
reported to the Ministry of Housing and Utilities

o Directorates for Technical Services, which were part of the
councils of certain municipalities,

o Administrative Units in municipalities of the fourth degree
other cities and towns which dealt with drinkinq water
sanitation.

and

and

With decisions regarding investment, allocation, operation
management, and enforcements being made at so many levels that
this competitive atmosphere seldom erupted into outright' water
conflict was more a reflection of the fact that Syria had at that
time faced only regional water shortages than the result of
rational management or decisionmaking. Nonetheless the
complication of the regulatory process inhibited the application of
development and conservation strategies because of the sheer
difficulty inherent in compliance.

-X
)*i



Many decisions -- investment in major projects, agricultural
production quotas, credit for infrastructure development -- were
taken in the capital and passed on through government, party or
popular organization structures to the provinces. The translation
of these decisions into local objectives was in the hands of local
officials of different agencies. And local-level officials also
had the authority to initiate certain small-scale developments
either themselves or, more likely, in concert with an array of
other provincial agencies. In two instances, Syria tried to cut
through this maze by establishing independent authorities with
multi-faceted responsibilities to manage major projects, either at
the ministerial (the Euphrates project was for a time headed by a
cabinet minister) or sub-ministerial (Ghab) level. This valiant
effort at simplification, in the end, added another to the list of
agencies with which a Syrian had to deal.

Within such complexity, we can only identify major categories
of water regulation within the Syrian system and look at examples
of each. The selected categories, each governed by its own rules
and practices, are agricultural water use, domestic water use, and
groundwater development.

5.5.1 Agricultural Water Regulation

Historically in the twentieth century, public waters and
public domains in Syria have been governed under several laws- bv
Law Number 144 dated June 10, 1925; by Law Number 320, dated May
. I V by Legislative Decree, dated November 28, 1942; and bv
Law Number 148, dated June 22, 1949. y

These general laws of public domain were applied specifically
to irrigation water on September 27, 1958, in Law Number 165. Th s
law restricted the right to pump public water -- both surface and
users' ?L "i"fiRf°«fa?Q«Ultural. irrigation Purposes to licencedusers Law 165 of 1958 contains several important provisions
Article 3 states that the Ministry of Public Works and Water
Resources (now defunct) determines, in accordance with the water in
eacn basin, the maximum amount of water that can be licensed for
^nAcIn 3rea thaLC^n 5e irrigated, the restrictions that must beimposed on the method of extracting water, the conditions fo pro-
ttlV^ thlfuWater' and the limits for its use. Article 5 statesthat the authorities can refuse to grant a 1icense if it would

\l* "H* the, rights of others or with the public good.
Article 8 states that a license should be withdrawn if that would
serve the public good or if it can be shown by the courts that the
license causes severe damage to the rights of others
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Based on Article 3 mentioned above, the Ministry of Public
Works and Water Resources issued anumber of resolutions for regu
lating the exploitation of water in sectors, basins, and rivers
whose waters are susceptible to depletion because of increasing
demand and usage. Some of these resolutions are:

o Discontinuing licensing in the Damascus Plain, Qutayfah
Basin Majar al-Qalamun Basin, Salamiyah Basin, the eastern
naif of Aleppo Basin, and Damsarkhu Basin (1960)

0 Withdrawing licenses granted in al-Qalamun Basin (1963)
o^fining protection zones for Ira Springs and Barada Spring
o Regulating the exploitation of artesian groundwater in Ras

al-Ayn Basin, north of Jazireh (1963).

thic ill!6 administration faced some difficulties in implementing
this law derived principally from the inadequacy of information
«epre2nJat;°ni °f exploitation was to be premised on the e
water potential, but many of the hydrologic basins had not been
fhpPaHly ,2Udl!d' Furth.6r' the Vmciple of common right5, whichthe administration sought to impose in place of the "principle of
El tv'Iii aCqU^d r9ht\ alS° requ?red an assessment of thequality and quantity of annual water inflow according to basins and
LnpAea| S0„aS t0 al1ocate U in way$ that would provide equalbenefit for all users. Application of these provisions of the lawwas therefore delayed awaiting the collation of the Pessary data
M i?",. Member 7, 1972, Law Number 46 was issued. This law
regulated the affairs of the government irrigation networks from
the administrative, financial, juridical, and statistic!? woectS
with a special emphasis on the determination of annual fees The

l?SS?r^S;.p-b,k networks; "also «SS?iJS XiM
statist? iTil were applied unevenly because of the inadequate
llitaA Il\kbase' and ^rious efforts were made to devise systems
1 fo° Jhe ecological circumstances and pre-existing practices

of different regions. In some instances, special laws were oromuT
gated and special administrations created. Perhaps ?he best
tStlev^^d^^rJh^^"31 """ "*«'"<" ">* ^ 85 ^

E-ffig a?iL?:n^irtJ^:^?str?bu?ioShene^r^:
XJA regar2les? of public or private ownership. Water rightsadhere to the land itself, not to ownership. Quotas for water
fromrarpUa10? ^ f1xe2 $ }he *™™*<* administration andfrom area to area: 0.5 1/s/ha in the Ghab, 0.35 1/s/ha in
Asharneh Within each distribution area (maqsam), the schedule for
till, tUZL \SKW°rKked °Ut by the peasant" thr^gh the cooperatives to which they belong. Aquasi-symbolic water tax of SL 70



/ha/year was decreed in 1972 for all state networks, but it is no
longer being collected^) . Both private owners and recipients of
distributed land receive water for free, but they are alike subject
to the rule of the distribution network and schedule43685 The Ghab
Project prohibits private pumping from the private stations that
had previously been set up by large landowners4255) .

Distribution of state and expropriated land was executed in
minCpHdre rU5 nth? A?rarian Reform Law> with elegibility deter-l ti by a.Land Distribution Commission composed of representees
Snin 6 ?i;1firy1 of Agriculture and Agrarian' Reform, the en
nfToko thM°cal Baath party branch, and the governorate. Law 22
of 1969 authorized distribution of land in the Ghab Project area
with minimum 2.5 ha plots going to 11,000 famil ies^> . By ar.ena's

Jf. eeand remains state property, with transfer to third
ha^nnt,nfnCtly Un*er State contro1» but the individual peasante?ativP fnl ??Ver usufruct- The peasant must pay dues to his cooj-1 a r"years, and must participate in achieving the produ?-
ou? a? L a"igned .to the cooperative. Water-sharing is worked
Sh Ii 6 cooperative level by an elected council. The 1969 law
also released peasants from prior debts to Agricultural Cooperative

For better coordination of the previously fragmented reainn
an autonomous Office for the Exploitation of the Ghab and Asharneh
was established in 1969 and attached to the Ministry of AgricJl-
echnicai Lnnnr?%neAHPr0dUCti0n 9°a1s' supervised financial adtechn cal support for the peasants, and sought to insure that the

tlllT °f land int°/maH Plots did not impede development The
peasants were organized into 52 service cooperatives which reported
to twelve agricultural sections. The head of each sect on lluaUv
HaV^ a?r]cultural engineer, coordinated the supply of credU
seeds, fertilizers, organized deliveries of crops to state fac'
soeLn?r^l edmatrheet%fand disseTated technical'Inflation. *e?^nc^? the stamps and vouchers needed for official

cQamo practices in other regions are less well documented There
feef t0thSe .agre^enJ am°ng the regions on the subject of wa?erfees -- that is, the absence of water fees. In regions where aari
culture was well established before the current reaZi
^-existing practices of allocation are probably of more impor'
red^str bufPd" ^ Ghab' Where 80% of the lend is reXme^'or
thp rill d d- F?r regions witnout a" independent authority likethe Ghab Project local government and various local ministry offi-

^z^s^?' the part>- m°f «••» ««T«r{h.t?
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5.5.2 City Water

Eight of Syria s major cities had independent (Damascus,
Aleppo) or semi-independent (Hama, Homs, Latakia, Suweida, Raqqa
Idlib) water authorities. The independent water authorities had
SiiI-I!,f0!lSlb1liti f°r the water supply to their municipalities,f™»'Xl'^dependent authorities were subject to technical guidance
from the Ministry of Housing and Public Utilities for design and
construction of major projects. In smaller urban areas, distribu-
st?!lcture^Sl'Were managed by aUnU WUhin the local administrative

nn,0r.nlhAe dependent and semi-independent water authorities weregoverned in accordance with Decree #18 of 1974 on public
authorities. This decree sets forth requirements for management
InHnlV- financia1 accountability, and ministerial responsibility
and defines the powers of the General Director and his adm n stra-
tive counci1. It also specifies that each authority will be estab
lished by its own separate By-Law which will spell out its detailed
th?ttl0nK' -/he BrLaw for Damascus (Decree #252 of 1975) def nesthat authority's functions, capital, sources of funds, and staff
regulations in great detail; it sets up amajor projects office

complex, involving items from the purchase of water riqhts by larae
ra e admem tSp/SL- ?'°°° P" "Wl to installations "Hag.the accnunfB£?P ^ntenance down to an SL5 fee for name change on
the account'D1> . Enforcement of those fees is another matter with
about half of municipal consumption either free or unaccounted for.

nr .. Investment in major projects, including the much-needed up
grading of leaky distribution systems and much-needed sewage treX-
if thl lIIIJll' C°meS fT three S0UrCeS: the investment budgetOf the central government, the investment budget of the local
administration, or external loans. As public establishments the
water authorities are authorized to enter into local and foreign
loan agreements to finance their projects31015 . ™reign

5.5.3 Groundwater Regulation

d i fater o«drilling has been regulated in accordance withResolution 208 of 1958. By this law, procedures for acquir ng
permits are very complicated, which inhibits efforts at compliance
One farmer reported in 1980 that he had spent 15 days and more thin
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SL 200 trying to get the necessary permits, and he was "still at
the beginning of the road". In order for a citizen to apply for a
permit, he must present the following documents1560':

1. Proof of land ownership.
2. Certificate of identity.
3. Police report on the required engine.
4. License for the engine, including its number, kind, and

power.

5. Discharge from the Ministry of Finance.
6. Approval of the Peasants' Union.
7. Approval of half the landowners, which often requires

probate of the estate. [Note that, due to inheritance
laws, much private property is actually under multiple
ownership.]

8. Approval of social security.

Assembling this documentation is so cumbersome and
time-consuming that unauthorized drilling, with a fine usually
varying from SL 25 to 50, is far easier. Further, there are few
personnel to monitor what is taking place and enforcement is
dSt- 1560) gated t0 tne Police, who have more important

5.6 Current State of Water Legislation
and Administration

By the 1980s, the Syrian Arab Republic was reaping the
benefits and liabilities of its scientific advances and crazy-quilt
administrative system for water. Impressive advances in develop
ment were being impaired by the inadequate and overly complicated
administrative structures. An overall review of water legislation
was instituted with the goal of unifying it into a practical
framework The result was a move to consolidate all agricultural
water regulation and development into a newly formed Ministry of
irrigation, and to consolidate development of drinking water and
sewerage into a directorate under the Ministry of Housing and
Public Utillties.

Recent legislation has provided the following laws:

(1) Law Number 3 of 1984. Deals with land ownership and the
confiscation of land by the government for the construction of
water projects.

♦ i2).uLa!!.Number 14 of 1984- Deals with the establishment, as
part of the Ministry of Housing and Public Utilities, of a public
institute in each of the fourteen administrative governorates
charged with the planning and execution of projects providing
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drinking water and sanitation. The Ministry of Housing and Public
Utilities is to be the only authorized agency to plan, execute and
coordinate projects for the provision of drinking water and sanita
tion and is to replace or take over responsililities of any
previous authority dealing with this field throughout the country
The responsibilities of the fourteen public institutes were defined
as follows:

o To prepare, coordinate, and execute plans in the governorate
relating to drinking water and sanitation within the overall
gavernment policy, while taking into consideration the
economic and financial indicators, and then to recommend
these plans to the authorized ministry.

o To study, plan, and execute drinking water and sanitation
projects in each governorate.

o To administer, maintain, and supervise drinking water and
sanitation projects in each governorate.

This law has been put into effect, but it is facing problems for
the following reasons:

o The lack of detailed studies for some water basins.

o The lack of specialized staff to be put in charge of
projects. The absence of qualified technicians to prepare
studies and to supervise the execution and maintenance of
maJ°r.Projects is hindering the implementation of government

o The slow pace of mechanization has maximized project costs.

o The need to import materials and parts creates financial
prob|ems, which offset expected enhancement of economic

o The absence of drinking water and sanitation statistics for
many towns and villages in the countryside delays planning
and slows down the execution of projects. Thus, a signifi
cant sector of the population continues to depend on tradi
tional sources for drinking water and is deprived of sanita
tion services.

thp *3L Number 16 of 1985. Deals with the establishment of
the Ministry of Irrigation. The main responsibilities of the
Ministry of Irrigation are the following:

o To prepare studies related to water resources,
o To keep track of measurements of water levels and other in

dicators.
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o To develop plans to protect water resources from pollution
o To regulate ways and means of making the best use of water

resources.

o To recommend needed projects and introduce legislation to
facilitate the execution of water projects.

»h MDeS?ite rhe difficulties of establishing a new department,
the Ministry of Irrigation has in its short life gathered a cadre
of qualified staff into a centralized agency concerned only with
water resources. A national agency for hydraulic affairs and major
water projects now reports directly to the Minister of Irrigation
concerning the study and the execution of different water projects
This has led to the centralization of the data collected, more
etticent operations, and less dependency on foreign experts. The
Ministry has also recommended additional legislation to facilitate
cooperation between the Ministry of Irrigation and other government
agencies, and to enhance the continued recruitment of staff quali
fied to plan and execute projects relating to water resources
development. Among the most important of the Ministry's recommen
dations was the establishment of directorates of IrrlgatlSn
taive°rgoJerno°ra?esUr "^ baSin$ Md n0t aCC°rding to sinistra-

AirertilltJ-™ """T 17 °A 1986' Deals with the establishment ofdirectorates according to natural basins. Syria is divided into
seven major basins, each with its own directorate. These director
ates have already started to work. Only the Directorate of the
Euphrates Basin needs more organization because of the magnitude
and variety of the responsibilities assigned to it. dyni<-uae

Upon the recommendation of the Ministry of Irrigation and bv
adecree of the Prime Minister, the Government has established a
specialized committee to oversee the following:

o A review of previous legislation which would lead to recom
mendations of new laws necessary for the facilitation of the
responsibilities of the Ministry of Irrigation.

° InA introduction of legislation to enhance the modernization
and development of agencies working with water resources.

oThe identification and explanation of concepts pertaining to
modern water resources legislation (such as, for example
"hydrological unit" and "hydraulic basin") and the claHfl-
resources r relation to surface and groundwater
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o The recommendation of legislation to protect sources of
surface and ground water from overuse and from pollution, so
that groundwater is "safe, secure, and not depleted". This
applies mainly as it applies to artesian wells, damage to
which would be a major threat to large centers of popula
tion.

o The working out of a long-range water policy that will
provide the nation with water for both irrigation and
drinking especially in consideration of the tremendous
demographic changes and shifting economic needs of the
present time.

o The introduction of legislation which considers water
resources as part of the national wealth and penalizes
heavily any violation that jeopardizes the safety and
security of water resources.

o The review of policies related to the costs of water, mainly
drinking water, and to the right to use certain springs for
irrigation purposes. •»•»*•»«

These reforms and the ongoing studies are a measure of the
seriousness with which the government of the Syrian Arab Republic
now regards its water problems. It is too soon to tell how effec-
nltl thf new structures will be, whether they will indeed consoli-
date.the regulation of water into arational and workable system or
whether the new systems will be yet another layer of bureaucracy
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Chapter Six

CONFLICTS WITH NEIGHBORING STATES OVER WATER

Syria's water conflicts with its neighbors have, with few
exceptions, been until now deeply imbedded in its overall bilateral
and multilateral controversies. Except for the dramatic fall in
the level of the Euphrates during the filling of the Keban Dam,
byria s treatment of international water issues has not focused on
water in and of itself, but rather on water as an instrument of
other concerns of state. That this is so is perhaps a measure of
tne tact that Syria is only now coming to terms with looming
scarcities, a situation that has been a reality for several of its
neighbors for many years. As the water level in the Euphrates
drops and Syria s countrywide surplus dwindles toward an absolute
deficit, we must anticipate that international water sharing will
become an increasingly salient issue in its own right for Syrian
policymakers. J

Syria today is at odds with almost all its neighbors. In some
instances the conflicts are political, having to do with party
n!?ISleS ?hp 25? claims to regional hegemony. In some
instances the conflicts are historical, rooted in the post World
war l antics of British and French mandatories who carved up the
area to suit their own interests with little regard for local geo
graphic and demographic realities. In one instance, implacable
hostility derives from outrage at the implantation of a "colonial
settler state" after the date when the Third World believed coloni
al adventures were to be terminated rather than initiated. These
territorial and turf disputes are all the more virulent in view of
the fragile and defensive newness of national identities in the

Z&ti.l "tTer,?. ^^ '^ *"«""" *"' WaUr H*hts » »»
In the following pages, the identity, history and intensity of

these water-related disputes will be examined, country by country
together with the prospects for new or intensified conflict over
the region s increasingly limited water resources. In the end we
wi 1 seek to relate water controversies to the larger issues of
bilateral, regional and international cooperation.

6.1 Identity, History and Intensity of Conflicts

Syria shares water systems with all of its neighbors. Turkey
its large neighbor to the north, controls the headwaters of both
the Euphrates and the Tigris, while Syria is upstream of Turkey on
the Orontes for the sensitive Hatay-Alexandretta region. Iraq
Syria s rival in the stakes for Baath ideological legitimacy, is
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low man on both the Euphrates and the Tigris, although Syria's
present utilization of its short frontage on the latter river is
minimal. Jordan is downstream from Syria both on the Yarmuk and on
major aquifers in the steppes. Lebanon controls the headwaters of
the Orontes, but Syria controls that part of Lebanon if anyone
does. Israel is downstream on the Yarmuk, but by occupying the
Golan Heights and patrolling in southern Lebanon it controls all
the major sources of the upper Jordan system including those that
rise in Syrian territory.

In a region of increasing water scarcity, all the above
relationships are fraught with conflict. Even were Syria the best
of friends with these neighbors, the issues of water use, scarcity
and degradation would require careful negotiation to achieve an
equitable arrangement to serve the interests of all parties As it
stands, the relations between Syria and its various neighbors ranqe
from variable to consistently bad, and efforts at negotiation have
been always difficult, often impossible

6.2 Controversies with Turkey

h**k tnri^IUrkish^ relations are tenuous with resentments going
back to Ottoman days. Syria was the scene of several ill-fated
rebellions against Ottoman rule during the nineteenth century and,
tLI: if nationalisms grew to mirror the Turanism of the Young
Ifar^t?a;aSCU,S be5ame \u°tDed 0f Arab separatist sentiments. Thestarvation endured in the region during World War I, especially
severe in Syria, was seen there as punitive and has not been for
given although it may eventually be forgotten.

The Turkish-Syrian frontier, drawn in Europe by Europeans
without consent of the parties, left in Turkey the fertile reSions
of Diyarbakir, Mardin, Gaziantepe and Harran" aplateau that
geographically an extension of the Syrian Jezireh It was also
A mth ^harff'n?^ £" "l6" ClaTd aS SUCh b* Sheikh Husl in* nAli, the Sharif of Mecca who was the Arab interlocutor in the famed
Hussein-McMahon Correspondence in which the Britain Sledged -
mendaciously as it turned out - to support Arab independence in
return for Arab help to the British war effort. This plains
region, which still resonates in Syrian sentiment though no longer
in Syrian government policy, is the site of Turkey's massive South-
usi nA?hp0Hia iPr°Jef iGAP)' T° Syrians " appears S! Turkey susing the development of alienated Syrian land to harm Syria.

b"Turkey is stealing our water and trying to sell it back to
us, is how one Syrian official expressed these sentiments<c-j->
Looking at the Great River Euphrates, which from earliest JntlquUy
tlu f6?-3 "mucopia of flowing abundance to its adjacent peoples!
such attitudes seem natural. Five thousand years of urban settle
ment and irrigated agriculture give rise to a rational belief that
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the water is there in perpetuity, a sure source of life and sus
tenance to those who live along the river's banks. The specter of
scarcity would be barely credible, except that it has already been
presaged by low water in time of drought that turned off the tur
bines at the Euphrates Dam.

As with many of the boundaries imposed by European fiat, the
Turkish-Syrian frontier was drawn with little regard to hydrologic
I3 I ?S 7'n trough much of its length, the border followed the
old Berlin-to-Baghdad railway. Quite literally, a passenger exit
ing the train to the north would be in Turkey; his seat partner
who stepped off the opposite side of the carriage would be in
byna. The hydrologic complication was that the railway had ori
ginally been surveyed to minimize the number of culverts required
The rails fol owed the base of the foothills at the most level'
topographical line, just before the welling springs cut ravines for
perennial flows. Thus, the major springs and permanent streams are
in one country, the watersheds feeding those springs in the other.

Despite historical resentments and topographical
\Zlll0niA tl6S: the sharing of Euphrates waters between Syria and
JZiSl 1S ?urhapS the most negotiable of the country's water

emL .The nascent aspirations for Syrian or Arab nationhood,
cf had been frustrated by the latter-day Ottoman Empire at the

?p?tpL nineteenth century and beginning of the twentieth, were
fettered even more severely by the French Mandate. The growing
struggle for Syrian independence during the period 1920-1946 was
directed against the French and anger against the Turks was
vc t?** n?ffF 1n the realization that theTurks had also beevictims of European domination. Moreover, modern Turkey is not
^nif anVaU° Syria f0r negemony in the Arab world. Turkey issimply a neighboring state, one too powerful to be challenged by
force but with acommon historical experience to ease discourse
With Turkey unlike its other neighbors, Syria can interact in the
languages of international diplomacy, national interests and trade
J"" le" complicated than the idioms of Arab nationalism and
Wlgnbors confrontation that govern relations with its other

For Syria it is well that this should be so, for the EuDhrates
Sby far the most serious of the international'wa?er problems it
is facing It is the Euphrates which currently gives Syria a
cushion of countrywide surplus, although some regions suffer severe
water deficits today, and even that Euphrates surplus sin
jeopardy. fTurkey's GAP schemes are successful - and the record
?o romnl^^5/15^6 Warrants skePticism at least with regardto completion dates - then the amount of Euphrates water available
to Syria will be drastically reduced. Some mutually agreed regime
SvnTLate •he app°rtionment of Euphrates water is essential9To
oynan security.



6.2.1 Turkey/Syria: The Euphrates

Development in the Euphrates basin has, to date, been under
taken on a strictly unilateral basis by the three riparians. There
Va^ Vttle coordination and no integrated planning. Until
1974 no adverse ecological impact was evident.

The first problems arose in 1974 and 1975 when, with Turkey's
Keban Dam and Syria's Tabqa Dam filling at the same time, the
amount of water flowing downstream to Iraq fell to a fifth its
normal rate. Tripartite meetings were convened in May, 1974, but
3U1 !,y^fndl^ked over conflicting claims for quotas (Syria
demanded 350 nrVsecond; Turkey offered only half that amount)*95'
The resulting crisis was mediated by Saudi Arabia with the Soviet
S "„a silent partner. The resolution involved a one-time
good will release of water by Syria to ease Iraq's shortage and a
verbal Turkish acquiescence -- soon dormant, but long irrelevant
because for years thereafter Turkey's withdrawals were trivial -
w?th ?k- yr]a? qU2U demand; The crisis apparently had more to dowith the state of political tension between Syria and Iraq than it
nlLVnln* Water" The resolution was purely ad hoc and produced no
permanent mechanisms for resolving future problems. Turkey seems
to have been only marginally included either in the political pos
turing or the physical solution to that year's water scarcity3235'.

FunhJffr6 JS- Precedent, however, for water discussions on the
Euphrates basin. Already in 1926, under the French Mandate, there
111 ?? agreeme!!t With Turkey regarding the supply of required water
for Aleppo and its environs from the Qweik and Euphrates rivers
This agreement is rarely cited and seems no longer to be in effect'
rnnrinHpaUSVf ^ t*™™ °f the French Mandatory government whichconcluded it and because needs have long since outstripped the
dnmtahpS aIfreSeen aJ,tbat time. But the salient principle embodied
" Heo agreement that of equitable apportionment of water, could
provide a workable starting point for future negotiation42™' A
1946 agreement between Turkey and Iraq, which is still extant
includes# the obligation for mutual consultation regarding develop
ment projects so as to adapt them "as far as possible" to theinterests of both states3235' \ These too are P° Slb • to the
M^ItnEl* fGtKeen SyHa lnd Turkey in 1952, regarding two* of thebi-national tributaries of the Euphrates, failed of ratification
for^l thk6y SNatl'°na1 AsU3Sly Wanted acomprehensive agreementfor all the common rivers4556'. The sensitivity of the Hatay-
^HXahM?hia 2U5Si1o!ufor Syria preduded discussion of the Orontesand thus blocked further agreements at that time.

inn thinre uth? Crisis years of the mid-1970s, consultation regard-ng the Euphrates seems to have been desultory, mostly at technical
evels and outside the spotlight of public notice. Until recently

there seems to have been an effort by the parties to keep water
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issues separate from political conflicts. Tripartite technical
contacts were reported in 1976 and 1983, with bilateral contacts
between Turkey and each of its two co-riparians taking place in
between. In 1980, a bilateral agreement by which Turkey guaranteed
500 m-Vsecond to Syria was reportedly signed, and the formation of
a Tripartite Euphrates River Commission was announced3267' In
1984, both Turkey and Iraq accused Syria of having refused to
discuss water apportionment for more than a decade1247?.

Discourse on some level has also been maintained throuqh
intermediaries. Saudi Arabia was active in resolving the 1975
crisis in the interests of regional stability. The Soviet Union,
with its prestige on the line through technical and financial
involvement in development projects in both Syria and Iraq, seems
to have been influential in 1975 and may even have a secret but
formally agreed-upon role as arbitrator between its two friends
Bilateral and multilateral funding agencies serve as an instrument
of communication and coordination. The World Bank withheld funding
requested for Ataturk Dam because of the lack of agreement on fair
apportionment of waters for the downstream riparians, and requests
ihpthpf11- and Gulf agencies were tabled for the same reason.
Whether this latter refusal was due to Syrian objections, as Turkey
professed to believe, or whether it was part of the routine colla-
itrlYn°nn+ imng *|jencies regarding funding criteria is not clear.
It might be noted, however, that, when the Ataturk request was
being considered in the Gulf, the director of AFESD was a Syrian
economist, Dr. Muhammad Imady, who has now returned to Damascus as
Minister of Economy and Foreign Trade. u«m«i.us as

The impact of this intervention has been twofold. First the
communications network has kept countries apprised of their neigh
bors plans and enabled them unilaterally to modify their separate
development plans so as to achieve some form or de-facto
coordination. Second, the lack of outside help has pushed Turkey
in particular to expand its own in-country development potential so
that its companies are now significant exporters of engineering
expertise e.g., aTurkish company is building Iraq's Bekme Dam and
other Turkish companies are exploring for Syrian oil).

ream?/1 wrefSntIy* with the Ataturk Dam rapidly becoming areality, water conversations between Syria and Turkey have once
again achieved a political and semi-public significance. Water was
Ankara f^Igls Sj£1an P™ Minister Abdul-Rauf Kassem visitedAnkara in 1986. Water constituted one of a pair of linked oroto-
Slilt ?n l..?vDaX?CUSTKUr1n! Turkish Premier Turgut Ozal's Returnvisit in July 1987. These twin agreements specified that- (11
Syria and Turkey would cooperate to prevent strikes by insurgents
across their mutual frontier and would share counter- 2!
intelligence through Interpol; (2) Turkey would guarantee to sup
ply Syria with 500 mVsecond from Ataturk Dam (15,768 Mem/year) an
arrangement which the two parties believed to form a valid basis
for future tripartite agreement. Ozal (Cumhuriyet, 7/18/87)
that President Assad had intervened personally to expedite
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agreement and that Syria would cooperate in the feasibility study
for Turkey's proposed Peace Pipeline. These protocols are to be
in effect for two years, annually renewable thereafter if neither
party objects.

A November 1988 meeting in Ankara of the Tripartite Euphrates
River Commission was the first to be held at ministerial level for
several years. Syria's Irrigation Minister, Abdul-Rahman Madani,
and Iraq s Minister of Agriculture and Irrigation, Karim Hassan
Kidha, reported no concrete discussion of the major substantive
issue they have with Turkey: the low volume of the river. Thev
appointed a committee to collate the flow records and report back
within three months (al-Khayyat, undated clipping from late 11/88)
However, the reconvening of the commission at elevated level under
Turkish auspices was taken as a token of Turkish recognition of the
seriousness of the problems that will follow the completion of GAP
(he Turkish-Syrian economic protocol concluded in August 1988 by
Turkey's Minister of State Mehmet Yazar and Syria's Deputy Prime
Minister for Economy Selim Yasin, which includes provision for a
jointly constructed dam on the Euphrates at the border, is another
indicator of Turkey's interest in dealing with these problems. (EIU

6.2.2 Turkey/Syria: The Orontes

Negotiation between Turkey and Syria on the Euphrates has
often been complicated by aTurkish desire to conclude a package
SlHnClUdin3 the. ?ur°nteS- Turkey's contention is Jhat theyshould consider at the same time all those rivers that flow from
S6^nnt%Syric <Euphrates and tributaries, Qweik) and ri
that flow from Svna into Tnrt-pv (n^nn*** At-;../ Tu,. .

ch«..iw :« V3 \ ^untes- lurkeys contention is that they
should consider at the same time all those rivers that flow from

)Syria (Euphrates and tributaries, Qweik) and the rivers
from Syria into Turkey (Orontes, Afrine). This argument

as" ^nrkdonCerHtain "V"* ^°gic' but' in S*rian eyes t ape!?as a backdoor device to wring recognition from Syria of France's
officious donation of the Alexandretta region to Turkey.

French plans to develop the Orontes in the early 1930s divided
m tHernT° th/H*r?is: (1> the stretch between Homs and Hama
Utlu J'?; ^ (3) the AmUq plain(3235) • On the eve of World ErII this latter area, along with the classically Syrian cities of
Alexandretta and Antioch, was ceded to Turkey by the French manda
tory authorities in an attempt to improve Franco-Turkish relations'
The Turks renamed the area Hatay Province. Over time a ceJtSin
amount of population transfer has taken place and the cUizens of
Antioch are fluent in both Turkish and Arabic. citizens of

The Syrians were understandably outraged, and the transfer
t^am\ \ ral1ying ,cry for nationalists "and anti-colonial sts
Jnt?^h°ULthe iAr,ab WOrid' F°r the loss of Alexandre ndAntioch not only deprived the city of Aleppo of its traditional
access to the sea, the loss of the well -watered Amuq Main alio
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deprived Syria of one of its richest agricultural areas. Since
independence the Syrian Government has refused to recognize the
loss and maintained a campaign -- stronger in the 1950s than it is
now -- for the return of the lost areas. Even today, Syrian maps
show Hatay Province as part of the Syrian Arab Republic. Relations
with Turkey, Syria's erstwhile overlord during the Ottoman period,
remain cool, dropping to frigid when this subject is raised
Syrians and Turks are at their most cordial with Alexandretta-Hatay
is not mentioned.

The differences between the sentimental Syrian memories of
Diyarbakir and the politically irredentist feelings toward Antioch
are striking. There are several reasons for this. First, the
Jezireh region was remote and until very recently sparsely
populated, as is the northern Jezireh (Turkey's Harran plateau) to
this day. The number of Syrians who have active ties with Harran
is relatively small. Second, the Alexandretta-Hatay region was a
thriving member of the Syrian economy and social fabric at the time
of its alienation, prosperous and educationally advanced. Its loss
was felt as a disruption of Syrian life. Third, the two decades
that intervened between the truncation of Syria's northern plains
and the lopping off of its principal seaports are important both
temporally and ideologically. Syria's leadership is relatively
young and few of the current leaders can recall the time when a
Syrian could travel without passport to Diyarbakir, but they do
remember Antioch and Alexandretta. More, at the time of the
earlier loss, Syrian identity was fluid and ill-defined. By 1939
after two decades of struggle against the French Mandate, Syrian
nationalism was fully conscious if not fully organized. The loss
of Alexandretta was felt as an affront to Syria's amour propre the
loss of Harran was merely part of the process defining it.

The hydrological issues on the Orontes, the only Syrian river
that flows north, are also significantly different than those for
the Euphrates. The sizes of the two basins and the volumes of
their flows are simply not comparable. The Euphrates comprises
mn?,?Mtu™ f%A °f *the water available to Syria. Its continued
quality and adequate quantity are essential to Syrian well-beinq
The Orontes at its best is only a drop in Turkey's annual water
bucket. Even within the Hatay Province, the main stream of the
orontes is only one of several important water sources, and of
these others the Karasu lies wholly within Turkey's borders.

The Syrian Ghab project has altered the course of the main
•iiV\utne °r°ntes and has surely degraded the quality and dimin
ished the quantity of the water flowing into Hatay. ' But these
changes are now twenty years old, and Turkey has had ample time to
adapt its systems to accommodate the new circumstances. Whatever
minor modifications might be useful to improve the systems or miti
gate their downstream impact, the passage of time has removed the
immediacy and urgency of the Orontes and the Ghab as issues reouir-
mg negotiation. M



The one issue that does remain for mutual accommodation is the
Afrine. Syria has plans to build a medium-sized dam on that river
and to install some 20,000 ha of new irrigation. This will surely
affect the quality and quantity of water flowing into Hatay. The
configuration of the Afrine basin is singular, however, in that
Turkey controls both the headwaters and the lower reaches of the
river. If Syria, in the middle position, made changes in the river
which adversely affected its downstream neighbor, that same down
stream neighbor could retaliate against Syria through its control
of the Afrine headwaters.

In the circumstances, it seems safe to say that Turkey has
matters to discuss, but no great need for formal negotiations
regarding the water resources of the Afrine. Syria can and probab
ly will proceed unilaterally, but at its own risk. If Syria's
projects prove too damaging to downstream Turkey, then Turkey has
the upstream riparian position to forestall them as well as the
military superiority to buy immunity from other sanctions. Svria
can proceed with its plans in moderation, so long as it shows due
consideration for the needs of what it will continue to regard as
the Arab peoples of the Alexandretta district". Low-level techni
cal conversations (as among engineers, without prejudice as to
sovereignty) could be helpful to determine the needs of the peoples
A,,l a aSin and adapt plans to meet them. Beyond that, an agreed
accommodation could be useful to both, but is necessary to neither.

6.2.3 Turkish/Syrian Accommodation

The major water issue in contention between Syria and Turkey
remains the Euphrates. This river, aworld-class watershed, sthe
scene of impressive development plans for both countries.

For Syria, the Euphrates has been the flagship for state
have E^rhp °eSPiie HChn]C*] Pr0blems' whicb at least in par?
FuntAitt, •reSUlt of poor work by f°reign consultants, theEuphrates region is seen as an exemplar of what Syria can do The
massive Tabqa Dam (now only the largest of a series) is itself a
therface°offna}l05al-PrideH %* electricity it produces has changed
land Si!!.!]1 Syna' and the technical problems that have delayedland reclamation are seen as setbacks rather than failures The
InA flleA$ AJ ye£ expected to provide livelihood for its residents
and food for the nation, as well as a prestigious showcase of
regional rural development to demonstrate the validity of the Baath

Turkey's interest in the Euphrates came later than Syria's
but is none the less intense. Early work such as the Keban Dam was
hydroelectric only and therefore, in terms of water, anonconsump-
tive use. Only in the 1980s did Turkey turn to an integrated
development of its southeastern provinces, aregion that from the
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viewpoint of Ankara and Istanbul is extremely remote. The Ataturk
Dam wil be the fifth largest in the world; its tunnels, canals
and pipes will transport water many hundreds of kilometers to the
east to be used and re-used many times over before its much dimin
ished and polluted residue rejoins the Euphrates by way of its
eastern tributaries in Syria. This project has assumed great ideo
logical importance for Turkey, both as a demonstration of its tech
nical and economic expertise and as a long-overdue investment in
the peoples (many of them Kurdish and other minorities, althouqh
Turkey prefers to ignore that fact) of its neglected southeastern
region.

If Turkey's plans are successful, the amount of water avail
able for Syria in the main stream of the Euphrates will be signifi
cantly reduced, with serious consequences both for its present
hydroelectric production and its future irrigation potential.
Indeed the polluted residues from Turkish irrigation will rejoin
the Euphrates downstream from Syria's three hydroelectric dams,
leaving them high and dry. Coordinated planning is needed to miti
gate these consequences. If Turkey and Syria are both successful
in developing their stretches of the river to full potential, the
residue for downstream Iraq will be a briny trickle good for little
more than flushing the river bed. Thus, now as never before it
seems imperative that the three riparians should plan together for
JoluEi? ?deve opment. The preoccupations, antagonisms, and
political rivalries that have blocked prior efforts at discussion
are a luxury that none of the parties can now afford.

It should be remembered that for much of the period covering
the developments in the Euphrates basin - that is, the 1950s to
Kr?6 LTt e?. ^Parians have been focused on other issues,
of aL A Ir35 were both extremely unstable during the early stages
of development. The Baath Party, and especially the 1970
corrective movement" of Hafez el-Assad, provided Syria with its

AAAA A government since independence. Turkey also has gone
through several periods of civil strife, ending in each case with a
thl^S! ^r- SAAU'S f°reign policy has'been direct dtowardthe Arab world, with questions of Pan-Arab leadership, conflict
with Israel civil war in Lebanon, and the recovery of o?cup ed
Furnnp l^V^"9 pri°rity. Turkey has looked more often toward
Thlcfn- Wh1^ lS amember of NAT0> it considers itself a partThese divergent interests have left Syria and Turkey with relations
actnve^rad^ partes. ^ *°**"*°* d1rtMt' altLgh they ~

wen relations with Iraq turned sour! sometimes demwdln a
bilateral accord with Turkey alone. For its part, Turkey prefers a
III ±ral rarrangement that includes Iraq, now its prlmaVyIradlnJ
partner Commissions from the Iraq-Iskenderun oil pipeline are an
important source of foreign exchange for Turkey, and its trade with
*yna 1S also increasing in importance. Turkey is determined to



push forward with GAP, but it is reluctant to jeopardize lucrative
trade by imposing hardships on its downstream riparians3235' This
offers Syria some scope for negotiation in a situation in which
Turkey is clearly the dominant power both geographically and
militarily. 3 K '

At present, Turkey seems to be signalling interest in accommo
dation for its own internal reasons. Although Turkey is striving
to accelerate work on the Ataturk Dam toward completion in 1991
there were work stoppages at the site during summer 1988 due to
ill AtL fundin9c"'"; • Severe austerity measures were announced in
the National Assembly in Ankara by Turkey's Finance Minister Ahmet
Temocin on October 29, 1988. Moreover, work on the dam has now
reached the stage where imported inputs become increasingly
necessary. This will require foreign exchange or credit. Turkey
has done extremely well using Turkish companies, Turkish manpower,
and Turkish resources for the heavy construction phase of the work
completion requires turbines, electrical materiel, tunneling
devices, and other sophisticated equipment that must be acquired
abroad Turkey s need to achieve a basin-wide agreement that will
untie the pursestrings for major international credit does place
some leverage, at least temporarily, in the hands of its Syrian and
Iraqi co-npanans.

This opportunity for negotiation by Syria on less than totally
disadvantageous terms is temporary at best. Turkey is far larqer
r?n^Tger -Jhan Syrn3' and Turkey has the advantage of the up?er
VAAtAu.A P??!*1?"-.,.?"" Turkey has acquired the funding andInstalled its facilities on the upper Euphrates, there is little
si can nf^M0"1' be ^iSSUaded fro- extracting as much witermLJ tAAt prof tably use. Now is the time to work out an arrange

ment that, while allowing Turkey to develop its southeast will
provide some safeguards for the needs of downstream riparians.

fMif/JA Syria, the strongest position against Turkey would be a
unified negotiating front with downstream Iraq. Not only would a
^wn.nH™"? 1PCreaSe Jhe.™ral suasion of the downstream portion?
it wou d also give Syria an iron-clad excuse for excluding the
hisfor:Venf°r°ntteS issue from discussion. In view of the* lo g
uMlkeTy ?o happen0"1'1" SCUS 3nd Baghdad' tnis seems

6.3 Syria and Iraq

t lThe Political chasm between Syria and Iraq only increases
ll^C\ natUral dominance, and this chasm is both wide and deep
rpmnfS1^13^ migh\ f8" this to the ^erU} divisions of
Abba^iH 22U-ty °r' ll 1?a?t» t0 the rivalries beteen Ummayad andAbbassid empires in the Islamic period. While historical memories
do certainly resonate in the perceptions of modern Syrians and
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Iraqis, it is sufficient to understand that each country considers
itself the natural leader of the modern Arab world. They are not
the only contenders for that role, but it assumes a greater impor
tance for them than for others in the light of the Pan-Arab world
view of the ruling Baath party(ies).

For the last two decades, rival wings of the Baath Party have
governed in Damascus and Baghdad. The claims -- often well-founded
--that one of these fraternal regimes was trying to overthrow the
other have been too numerous to count. The oil pipeline transport
ing Iraqi oil across Syria has been the object of repeated thrust
and counterthrust in both directions, now mercifully ended by the
completion of an Iraqi line across Turkey and the conversion of the
bynan line to carry Syria's own newly discovered oil from Deir
ez-Zor Most recently, the bloody Gulf War found Pan-Arabist Syria
supporting non-Arab Iran against Arab Iraq on the grounds --
notably unsuccessful in application -- that it could use its
influence in Tehran to protect the Arab Gulf states. The hospi
tality Damascus has offered to Kurdish groups, with alleged connec
tions to one or other of the myriad Syrian security organizations,
has far more to do with Iraqi-Syrian relations than with any Syrian
desire to annoy Turkey.

There are three hydrologic issues of mutual concern to Syria
ahiIraJ: ctte grates, the Tigris, and shared groundwater. Of
these the Euphrates is clearly the most important for Syria.

f3. Ihe Jigris is of utmost importance to Iraq and far less impor
tant to Syria and Turkey. Syria's frontage on the Tigris is short
and conveyance of water from this remote corner of the country
would be very costly. Syrian reliance on Tigris water for anything
other than local consumption would be far from ideal. For Turkey
too the Tigris is remote and a much lower priority than the
Euphrates While works on the Euphrates are well under way
ZwAa nfeasibility Plans for the Tigris are not yet complete!
nf JKS* I C°UrSe' thS Iigr SiS by far its most instant sourceAentAAA'Jf^A* annua1 volume Passing through Iraq's populationAAAAAAa' lth "tensive engineering works already in place and more
f 1 °r l|nder construction. In terms of both equitable appor-

™? l a Pnor use, Iraq has very strong claims on the Tigris.
Syria s claims on Tigris water -- and even its ability to use it --
th! S,nl' A eParticipation of Turkish construction companies in
the construction of Iraqi dams in the Tigris basin points to an
accommodating stance from Ankara which should, if the Baghdad
government is wise, be formalized while the mood lasts.

As for groundwater, the matter has been inadequately studied
Discussion involving anything more concrete than general principles
is probably premature, although the subject should be on the agenda
for the near future. Meanwhile, ongoing research should be pushed
so as to assess the capacity of the aquifers and trace their inter-
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connections in Syria, Iraq, Saudi Arabia, Jordan, and perhaps as
far as Kuwait. Safe yields must be defined before fair portions
can be allocated, preferably on aregionwide basis. P°r^ons

thP F,!nhrlLche fEupJrates> and specifically Turkish development ofthe Euphrates that poses asevere and immediate threat to Syrian
and Iraqi well-being. The crisis of 1974-1975 was ephemeral and
ar r the^fin^ 'I ST? ™AU COmpared t0 what will be the case
tunnel *J* %]liBfl1°J/ti£rk °?m and J1^*1*" through the Urfatunnei (see Pig. 1.2). Not only are Syrian and Iraqi development
projects at grave risk, but it is probable that without an
^S^J^r1!,^ deprived of nearly all its historic use
HvertaTwiil Joter:™ *""** nMd t0 W°rk °Ut a^ime for the

o apportionments for each country, including sub-basins;
SC'!!n9 °I releases from the major dams to meet the most
urgent needs of downstream users;

o control of water quality, with adequate cleanup provided
by each polluting party;

o a tripartite regulatory regime to monitor and enforce the
agreement;

ospecial schedules to cover exceptional circumstances during
the coming on line of new facilities.

the Alhit ar! th! chances for an effective three-way agreement for
least r?vnnt ?VthS EuPhrates basin? Turkey has goSd? Sr atlultoA r 'relatlons with each of its neighbors. Iraq has sup
planted Germany as Turkey's prime trading partner- Svria is nL
cooperating with Turkey on the control of insurgents. The strength
of th! erfleS| 3S ?°mpar!d t0 the animus imbuing the Iraq Syria legnL tr^ad' frely confirms the dominance of Turkey as the lynch?
caims tnS rrnlhatl?nSnip-, If Syria and Iraq want ^protect theirrill?L l ElJPjrates water, they will have to improve their own
relationship. Otherwise, the tripartite regime will consist essen
tially of two bilateral agreements with Turkey in wh"h Turkey Is
In each case the more powerful partner. This will in al likel
hood constitute aTurkish diktat. To prevent th s SvHa and lAAn
?ur ey°°feeer?ste t^nled"^9 â riparian'posUion^'no^wluricey feels the need to come to an agreement and while it ha< a
government that apparently [vide Owl's Peace pTpeUnl propJsal)
values the image its neighbors have of it. proposal)

Syria and Iraq have been at odds for so long that it is diffi
cult to see them making common cause. Even now with the r.ni III
s"rroolU'lZSlf* °^> the tw° countVies^re "I otng^riJ

ha;telnma regimes) in Lebanon- At *>"* time soonIt thl J J ° ?hoose between acooperation on water -- at least
mn ffo tmaa hnceelnf" ^ Wi11 giVe their impressive dev -fill A chance of success, or contining the savage competi
tion for leadership of the Arab world that has characterized their
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recent relationship. If they choose the latter course, one must
regretfully predict that neither will succeed, economically or
politically. J

6.4 Syria and Jordan

rwJhL relations between Syria and Jordan could almost be
AAAAAnA 3S a.;ena?e ?Arois' Each negotiates with an apparition
is^r^^ss&ru is the same ghost tha? haunts
th. Bothi *yria and Jordan have important Palestinian populationsThis population segment is larger in absolute number and in popul^
tion share for Jordan but is politically and culturally signifi-
£.L tlV^ 3h Wel :• MoreOVer' each country has an ideologicalstake. For Jordan, this has involved the sovereiqnty it claimed

Tee ofthe^w- ^ W%St Bank; f°r Syria' "^ *olVn7ntlAtL I tbe destine Question in the Baath's Pan-Arab pantheon.
As the pendulum of Syrian-Jordanian relations has swayed - from
AAAAAlr TaST °A J°rdan in 197° t0 Jordanian harboring of SyrianIslamic dissidents in 1980 with patches of economic, educational
and even po itical cooperation in between - one senses a Palestin
ijn rationale at the fulcrum of the swing. More than with any
other two Arab states, Syrian-Jordanian relations can be seen as a
reflection of the fortunes of the Palestinian movement! In Inv
SKIS1!! f6tWeen ^i3^ J°rdan' the °bserver St watch forthe hand of this spectral third party.

There is another ghost, a real one, that has haunted
Syrian-Jordanian relations. Jordan's founder King Abdullah had
aspirations for the leadership of "Greater Syria" that inspired
&£.?2r /nd oppositi°n in Damascus. Not only did this objective
lAA^ *! USUrp the ^le that Syria erogated to itself but
Abdullah by virtue of his sharifian ancestry, carried in himself
AJmJmTh-]egAmACy Ahit cou1d not be matched by a secularregime This ghost is fading now. King Hussein, after a tenure on
the Jordan an throne approaching four decades, seems very conscious
of the obligations imposed by his Hashemite heritage, but he shows
auAttlll esp?usin9 his grandfather's larger ambitions. Hussein's
claim t! II AAt°t thA PaleS?re Nation Organization or 1AAAa h? At WeSt ?ank may weH have laid Abdullah's ghost forgood, but it brings the Palestinian specter into clearer Si!"

Hydrologically, there are two issues of mutual concern to
Syria and Jordan: the Yarmuk River and shared groundwate?

AlwL tJe tW° ^SSues; groundwater is both simpler and more com-
fL,?S!!dut0 handIe- Technically, it is far mo?e difficult The
vie df'w ah8 n0t-b6en adea:uately evaluated to determine their safeyields with precision, and the parties are at present withdrawing



from those aquifers at rates which they know to be excessive and
for which Jordan is already paying a price at Azraq. These
overdrafts, and their ecological consequences, only make more dif
ficult a process of scientific analysis that already involves hiqh-
ly sophisticated technology. On the other hand, the political
issues seem manageable. The region in question is sparsely popu-
ated on both sides of an uncontended frontier, so there will be
little in the way of a local lobby to constrain the choices of
policymakers.

w^'?rdan' ^beCauSe its water bud9et is so much smaller thanllAnfA- A hlS water more, and is already conveying large
Q11Aa AS °f -pumped groundwater to population centers to meet
mmediate requirements. Further, Syria is on the up gradient of
shaflquierS, andxuan' iacking a binding agreement, simply takeits share first. These facts would seem to give Syria the upper

hand in negotiation Degrading the aquifer, however, would even
tually harm both parties, and this provides afairly strong incen
tive to cooperation. y

And there are other incentives to cooperation. First the
third party in these aquifer systems is Saudi Arabia wh be
downstream, would be the first hurt. Syria badly needs Saudi
relation "Ire'^^lT^l^"^Vent' SeCOnd' ^ian^ordan?anrelations are at present in their most friendly mode The
pro-Syrian Zaid Rifai is Prime Minister in Jordan, Hum! n has
rr'dp £ptk fr?I? entanglements with the PLO's Yasser Trlftt, and
trade between the two countries is fluorishing. Third, both Syria
and Jordan now seem deeply committed to the Unity Dam, aproject of
SvHan 'If! i^ortance. Work has apparently begun, with both
Syrian and Jordanian companies on the job. Stopping now would be
hydrologically disastrous for Jordan, and economically and politi
cally embarassing for both. Lack of appropriate cooperation on
groundwater, souring relations to the point of placing the Unit?
Dam in jeopardy, would be absurd. 9 y

,imocthednUnity Dam: under various names, has been planned foralmost 40 years at a site on the Yarmuk river straddling the
Syrian-Jordanian border. First proposed in 1952 by an American
engineer, who saw the site from the air, the plans for the dam have
been revised many times, but always failed to be implement^ for
Snl1«iCaL reaS°nS; Tbe dam' then called Maqarin, was included asone of the elements of the Greater Yarmuk Project that was manned
Ea X yrra 3?d JH°rdan in 19573235) • 0f this'plan only Jordan'sEast Ghor Canal and its irrigation networks were constructed The
0 ieci?on amtnaSfhl0Sked-0n S6Veral °Ccasions b* Israel by means fobjections to the American government, whose agencies would have
manpP:°Vvding, fDndi!!g and technical advice. Work did beg non !1 AeA Jari"uk dam d°wnstream at Mukheiba that was to have been
s^neschebLtheh\raM;eagUe aS Part °f its 1964 Jorda" R?ve? division scheme, but this project was bombed by Israel while under
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construction Syria was preoccupied during this period by its own
lnAAAnnl\AASAAh'Uty and did little to implement projects in Uspart of the basin.

Indeed, Syria had little incentive to push forward such work
at that time Even before depopulation by advancing Israeli armies
in 1967, southwestern Syria was one of the least populated regions
of the country. The land is rocky, the hills are steep, and
amount of water available in the basin is really very small
HaI!dhait0 !!nat ]l f?Und elsewhere in Syria. The fact that
dams have been built and some irrigation installed in the late

SitSlir1^1 h°SHiStPr°bab;y due leSS t0 the obJ'ectiye econom!of Si mlllh o ^.district than it is to the historical strength
IL L th Jarty in Deraa- As in an* Political system, projectsare often granted as a reward for proven loyalty.

Throughout the 1970s, Syria's interest in developing the
Yarmuk basin was minimal for two reasons. First, it was concen
trating its efforts and resources in other regions that promised a
till of ?hp Tt frVtfUl return' Even now' 'he irrigation oten-tial of the district is deemed so moderate that Syria is far more
furthPrtedt in ^roelectric power to feed its natlona grid (and
water itser ^nn/V^ electrification) than it ii in th!water itself Second, its relations with Jordan were too unfriend-
iLlfitTf Syna investing any resources or taking any risks to
vSXlil A°Ad*nl F°r S6Veral years during this period, Assad andHussein did not even exchange holiday greetings. Only in 1984 did
AnlAAAA be9\n. t0 rnd' Starting with Parliamentary* delegationsand continuing through trade agreements despite Jordan's deplorable
from Syria's viewpoint) displays of independence isc matters

ArafSt Bv th!It 2* ,WUh EaypS 3nd concluding agreements withand was wmln tlme;Jyria was feeling isolated in the Arab camp
and was w ling to soften its demands for fraternal relations
mellowing its complaints at these initiatives to amild grumble

in ^pIJLk0^1^^^ rhe agreement for Unity Dam that was concluded
torL'e capa'ci fnV79ne'nitheSe realities. The dam, with atot0 e capacity of 220 million cubic meters, will be built jointly

by the two countries. Most of the water will go to Jordan- most
Of the electricity will go to Syria; and Jordan will organ ze mo t
ootPnfi,! ?n°in?- 3S WSl1 aS hand1e the still ticklish problem ofpotent al Israeli pre-emption. Syria will continue with the con
sorage^lesV^n IST* ^ l°A ^ consumPtion? total'combidstorage less than 20 Mem, on the upper tributaries of the Yarmuk
This arrangement gives both countries what they most need

thp ifcrdan iS Asperate for water, and the Yarmuk floodwaters are
Thp lAAt, sour" of relatively cheap water that Jordan can develop
The distance between the Unity Dam site and Jordan's population
centers is moderate compared to other options (e.g ,the Sa-D si
aquifer , and the configuration of proposed conveyance networks
1 efflr? thL Wa 8r-t0 b?.USed m0re than once. this mul ip^ingits effect. For Syria, the southwestern region comprising the
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Yarmuk basin is remote and underpopulated, and likely to stay that
way Barring a settlement with Israel that returned the Golan
Heights to Syrian control, there are probably few Syrians who would
choose to take up residence in the shadow of Israel's guns The
remaining people, who wish to live there because their ancestors
did before them, are adequately served for water by the modest
facilities Syria is building itself.

Syria, on the other hand, has an unquenchable thirst for
electricity. Electrification, with all that it means in terms of
modern amenities, has produced a revolutionary change in the life
styles of rural Syrians. The prime items in the shops of one
Syrian market town in the 1960s were kerosene lamps and camp
stoves; shop windows in the same town fifteen years later featured
hair dryers and other small electrical appliances. Expansion of
electric power facilities has been ahigh budgetary and development
priority for every recent Syrian administration. Moreover
electric power is easily transferrable over considerable distances
so the remoteness of the Unity Dam from Syrian population centers
is unimportant. Recent power shortages, occasioned in part by low
water at the Euphrates Dam, were sufficiently damaging politically
that several cabinet ministers in Damascus lost their jobs The
outages were also a topic of acrimonious debate at the most recent
Baath Regional Congress. Syria has astrong interest in developing
additional, more reliable sources of electric power.

As for the financing, Jordan's credit rating is better than
5yna s. Amman has already hosted one conference of potential
funders and expects to present its case to another such gathering
near! Arl 1989' The Jordanian government has also argued thatUSAID funds once approved for this dam should be regarded as "in
the pipeline" by the U.S. government. There is as yet no evidence
that this argument has won the day in Washington.

The probable hitch, in Washington and with multilateral fund
ing agencies, is the as yet unclear response of Tel Aviv. Israel
oat3n" y a brieI- Montage on the lower Yarmuk and, in terms of
extant understandings, could claim no more than the 25 Mem/year
that was agreed to in the Johnston negotiations of the 1950s This
Fri yinhnc?rt at ShUU1e dipl?macy ^America's special ambassadorEric Johnston was never completed and never ratified, but the fact
that all parties have subsequently pointed to the Johnston alloca-
ivp« ahpc!!rmatlVe in Justifying their own unilateral developments
nlHonal lL^aS1-aremeKiS some standing in customary international law*Z79>. The problem is that Israel has in recent vears
become accustomed to using far more than its 25 Mem/year, and
aAAA 1S A regional military giant with great powers of nter-
diction and demonstrated willingness to Sse those powers No
funder would contemplate with pleasure the liability or the waste
nprp^]09 Pr°JeCt bl0Wn 0ut of the water, so accommodation is



Reports in summer 1988 indicated that the United States was
mediating an arrangement whereby Israel would withdraw its opposi-
innnM \ A 2am in exchange for amuch larger share (perhaps 75 -
100 Mem) of Yarmuk water«=-'-> . There is precedent for such
mediation, since the United States has had to intervene several
times in the past twenty years to obtain Israeli permission for
routine Jordanian maintenance at the intake to its East Ghor Canal
Indeed, the two issues may be linked in the current round of
conversations. Syria seems to be watching the situation very
tUAAt JU a1!ovrg Jordan the flexibility to come to an arrangement
tnat will make the dam possible for both countries.

thQ llA??umin9 that these arrangements are worked out successfully,
the Unity Dam project bodes well for amore stable relationship
mn r;nHyn?iaEd Jordan' EaCn part* wil1 be getting whmost and will have every reason to want to keep it that way This
?hpnya^nra?matlC d6CiSi?n by both partl'es to divorce the work onthe Yarmuk from any political concerns that might divide them
There remain two questions: What will the Israeli juggernaut do?
And how will the unresolved Palestinian issue, the BanquS at the
feast, interfere with the bilateral relationship?

6.5 The Dispute with Israel

. .Syria> seen by the Israelis as one of their most "hard-linp"
s?ncemP ?sab ^MS'HhaS,been abUter 0pponent of ?he Jew hStaleelrAv \llnA AAAShmAl 'A 1948" Throughout the 1950s and theearly 1960s, the number of cease-fire violations between the two
resS ["of unn ^a/nr635^023^-^ °f this SSSS las hp t^" ^ plans °/ one side or the other to develop and
utilize the waters of the Jordan. Israel's 1951 draining of the
Huleh swamps infringed on the demilitarized zone with Syria andIsrael's National Water Carrier (completed in 1964) enabled it ?o
AoTsllV n'if rUntS °f Water f"om the Jordan^ ba I to thecoastal plain. There were numerous episodes of shooting directlv
and indirectly related to these activities, that w!re rlported by
UN Truce Observers or refered to the Security Council ?he Arab
ml ed wS knint09kVJ'A ^A™ ""J"818" int° the Yarmuk ?£-stHkes Thl AAAAUa?d I1Srae responded with aseries of militarystrikes. The wave of Iraeli air attacks deep inside Syria in April
1967 was amajor escalating factor leading up to the June War«*»>

rnntroithnfhM0SK °! the Golan Heights in the June War, Syria lost
n?™ hL f the ^waters of the Upper Jordan and the diversionIAa th! T in?perab e. She also 1ost her shore f vers on
and the town of Quneitra, the regional capital of the Golan and an
impor ant market center of southern Syria/ Returned to ?eSy??an
hp cltnA aureSUlJu°f ^ssinger's disengagement agreements afterthe October War, the town had been largely destroyed by the
Israelis during their last few days of occupation with Israeli
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artillery staring down at it from the western highlands, Quneitra
has not been resettled or rebuilt. Instead, it is kept by the
Syrian Government as a kind of memorial to the rest of the Golan
Heights, which continues to be occupied by Israel. As such
Quneitra symbolizes one of the primary determinants of Syrian
foreign policy: the desire to regain the Golan before agreeinq to
any other form of Arab-Israeli settlement.

Syria's concern with Golan is strategic as well as symbolic
The occupation of the Golan Heights by Israel significantly changed
riparian relationships in the Upper Jordan system -- to Israel's
advantage and Syria's disadvantage. Before 1967, the sources of
the Jordan were divided among Lebanon (the Hasbani), Israel (the
Dan) and Syria (the Banias), while Lake Tiberias was shared in
part between Israel and Syria. Along with Golan, Israel captured
the Banias in 1967 and now, with its "security zone" in southern
Lebanon, has taken control of the Hasbani as well. Thus, Israel
now has absolute control of all the waters of the Upper Jordan
Syria has neither Jordan water nor access to Lake Tiberias'
Moreover, Syria's foothold on the Yarmuk has been shortened by
several miles. The site of the Unity (Maqarin) Dam still lies
between Jordan and Syria only, but the site of the Mukheiba Dam now
a?«iff-Srae 1-0CC!!pied Jerritory on the Syrian side. These changes
significantly reduce Syrian leverage in any water discussion
involving the Jordan system.

In the intervening years, Israel has become totally habituated
to having untrammeled control of the Upper Jordan, using as much of
™*'te; as it chooses in any way it sees fit. In the same
Hn ,yria bas been learning to do without the 42 Mem of Banias

and Jordan water that had been allocated to it. Syria has in part
m6wPaihlS SH°rtfa11 ,by increasing its demands on the Yarmuk/and
if n,mi?L W6re decreased sharply by the virtual depopulation
?sraer att^VinCe' T5e population that scattered beforeIsrael s attack is now drawing its water from other basins in
lAtlr' AAA? ^^ U available; the conveyance of Banias and Jordan
water from the wrong side of Mount Hermon to the regions where
Syria is experiencing deficits would be extremely costly. From the
viewpoint of Syrian interest, it would appear that this 42 Mem of
water is too much trouble and too small an amount to be worth qua?-

rni,nIfu -PEr J°rdan water is not asalient issue for Syria, theGolan Heights as territory is important both symbolically and
strategically. Syrians feel extremely vulnerable with sraeli
artillery perched within lobbing distance of their capital. After
an, Israel has bombed Damascus on more than one occasion so
Syrian fears are not entirely irrational. Syrians are also deeply
shamed by the 1967 defeat which cost them the Golan, as
could not attribute to the nefarious acts of a colonial power
Syria regained much self-confidence through its more respectable
SCLi"lllhJOt the reC0Very of the Golan Heights iHtill amajor policy goal48055
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The 1981 Israeli annexation of the Golan Heights left, from
the Syrian perspective, nothing for Syria and Israel to talk about
(he Golan as Syrian national land is a core issue for Syria The
water of the Golan region is tangential at best, for Syria's maior
water concerns lie in other directions

6.6 The Lebanese Quagmire

Hafu Syria;s relations with Lebanon are so convoluted as almost to
1 n;1"1;0"- History genealogy, geography, culture, com

merce, and, above all mutual security entwine Lebanese and Syrians
into a closely-meshed web of strategic interdependence. It is a
rpSwh-l0Ve~ha!;e relationship. It is also a reciprocalrelationship, with all parties acknowledging the vitality of the
reasons them... though often for reciprocally opposite

icc,10!°rtUn?tely f°r USVin the midst of such complexity, the water
issues are fairly straightforward: Syria must ensure that the flow
of the upper Orontes is unimpaired.

wouldByh!vi97?h!9rSfl!h?t\Syr-au2nd Lebanon ^iPulated that LebanonL At hJ to withdraw up to 80 Mem/year from the
^n • ,At that time, the region of the Bekaa north of Baalbek
was sparsely populated, and the 80 Mem, comprising slightly more
than one-tenth of the Orontes' flow originating in Lebanon seemed
{hi? 'io^16 al1ot;en:- » may still be adequate. The probleTls
that, in the present disturbed situation, no one knows.

in tAA AAA2 there were in retrospect, clear signs of disruption
in the Lebanese body politic. Israeli bombing raids in the south
had already begun displacing large numbers of villagers and the
farqhPvn°n^ £1,St1! K 9UTilla grouPs were disseminating rearmsthp bAAAnt the tra<j1tlonal militias. By mid-decade the fabric of
the Lebanese confessional system had disintegrated into full-scale
civil war, and waves of forced migration were sweeping whole commu
nities from south to north, from west to east, and back again As
a remote, unattended, and fairly peaceful locale, the northern
Bekaa was one of the favored destinations for migrants northern

Eyewitness accounts in the 1980s(c-'-> indicate that thi<
eS ?!r n°wcmUCh,m°re deHSely p°Pulated than it had been adecadeearlier. Descriptions show a fluorishing farm economy with
owners tenants and even squatters installing their ls for
IcTdul^ T'^1^ USV With no met*rs« no "easSSenSylltll ittlZl n? regulation of any kind. Government monitoring of

AAAiu Wlthdrawals, along with aggregation of statistics, had vir-
hn! JLh6aSfd WUh the Cir1-1 War' so there is no means of verify nghow much water is currently being used. «rymg
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Since Syria badly needs an assured flow in the Orontes, for
its Homs and Hama metropolitan centers as well as the Ghab develop
ment region, such a situation seems ripe for collision. There are
two factors that militate against confrontation at this time
First, although Lebanese statistic-taking is suspended, Syrian
measurements continue; the lack of complaint from Damascus may
indicate that water extractions in the northern Bekaa have not yet
exceeded the prescribed limit and that the right amount of water is
indeed flowing across the border. Second, this is an area that
falls within the Syrian sphere of influence in Lebanon; if anyone
is in a position to impose any form of order in the area, it is
Syria itself. One would expect Syria to use that influence,
however circumscribed, to protect its own interests.

Syrian concern over the Litani is more a reflection of Syria's
distrust of Israel than of any direct water interest. In the
aftermath of the 1982 invasion Damascus expressed a concern, shared
ILITA * e.an?Se' -an0Ut SLPossibility of Israel diverting thewaters of the Litani River""*) . Although it seems that Israel did
not undertake diversion works, the worry was founded in
oft-proclaimed Israeli intentions dating back to the Cotton Plan,
in which Israel proposed to join the Litani and Hasbani rivers and
appropriate the former to its own use. This would have materially
harmed the farmers of South Lebanon, but Syria's interest was only
second-hand. The only benefit Syria has derived from Lebanon's
Litani was some transfer of excess electrical power in the days
before Lebanon began experiencing electrical shortages of its own.

iQac/hr'-Water\Wil? no2 solve Aria's problems in Lebanon, but at
least it will not make those problems worse.

6.7 Regional Overview

Water is definitely a problem for Syria with deficits in some
basins even now and overall scarcity on the horizon. But water as
an international issue for Syria does not have equal force in all
directions. The Euphrates is critical as awater issue, and Syria
must soon come to arrangements with its co-riparians in that basin
or face serious consequences. The Orontes is sensitive but not
critical, and the riparians will probably muddle along as long as
neither of them becomes too greedy. The Jordan-Yarmuk basin is a
water problem for Jordan and Israel, who are desperately searching
for even moderate quantities of additional water, but for Syria the
issue involves politics and security rather than water itself.

The critical Euphrates issue seems ripe for discussion
lurkey is involved with ongoing contacts at various levels with
both Syria and Iraq, and both the Soviet Union and various Arab
states are reportedly trying to bring about amodicum of coopera-
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tion between Damascus and Baghdad«bis> . With so many mediators
proferring good offices to mitigate the painful political fissures
in the basin -- with a view to addressing regional political issues
such as Lebanon and the Gulf War -- it would seem opportune for the
parties to attempt some progress on the Euphrates water issues so
vital for them all.

n.nhiI.ckey'+KWhrChu 1f creating amajor part of the foreseeable
?n rnlT A the Euphrates basin, is indicating a strong inclination
n ™e A°a rASA°luU°A °u these Problems. Neither Syria nor Iraqshould be deluded into thinking Turkey could be persuaded to cur

tail its GAP deve opment schemes. However, an integrated
basin-wide plan could do much to mitigate the problems, and atri-

L21 r°A would be the strongest formula for achieving
such agreement. If Turkey is creating the problems, it is also the
SlnS: WU Kthf,beSt capability for doing something bout hem We
lAA%AAl\0theA analysts are skeptical about the feasibility of
the Peace Pipeline" from the Seyhan and Cehan rivers, for there is
not enough water in those streams. But Turkey has many rivers and
tl AA.AA AAng, -;usatlsfy its own needs and still have something
?ndwL Wltblts thirsty neighbors. The Peace Pipeline proposal
indicates such willingness. It should be explored as a creative
idea rather than as a specific proposal. creative

»»~»Im Pro^ems further south are both more immediate and less
tractable. Israel and Jordan are both teetering at the edge of
in?acttennaverKdeKfiCit\Jhey are SUrvivin9 with sUnd rd or livingintact only by bequeathing disaster to future generations And
there is, naddition to the greater need, an 1mP!ru!i difference
ttZAt TA\ Nk mat+ter h°,W bad1y they mW actPtoward each other
?nter rPl.tpS SS StJtes °f the Middle East do view themselves asinter-related parts of one integral whole. Always in rhetoric and
If;" }\ actual practice, there is alimit to selr-°n ere ?

become, rhp 22•"T 9°°d {msUha in Islamic Politica hough
Hi IT?1 C°nCe7- While not Arab, Turkey is indigenously Middle Eastern and shares this minimal constraint on
iS-'tS bellow Muslims. Ozal, with his Peace PI p!l1n!?

i?ad?tions! 9niC6; he iS b6ing trUS t0 tne norms °f "is own

Israel, on the other hand, feels itself an alien in its
environment It does not partake of the Middle Eastern slamic
cultural milieu in which it has planted itself. It sees its own
security, therefore, not in the unity of its neighbors but nthe??
divisions, and, like the British and French earlier n th s
century, seeks to "divide and rule". Perhaps as aresuTt of th s
?AAnl nhh' ^T1 diS?UyS 1itt1e solicitude for the welfare ofits neighbors. As exemplified in the Cotton Plan, when it proposed
to commandeer water from Lebanon's Litani, Israel seeks to SIximize
IAAAa ?K°d -With0Ut countin9 the needs of others This 1 anlit AoAa A\A essentially competitive, not cooperative, and does
not lend itself well to regional solutions.
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Yet, within the foreseeable future, there are no solutions to
Middle East water scarcities that are not regional. The areas of
worst shortfall have literally no place to turn. Israel and Jordan
have claimed every drop over which they have sovereign control and
are well advanced in the art of double and triple use. The Saudis
and Gulf states have long been mining the fossil waters of the last
hundred thousand years or more, with little sense of how long this
irreplacable treasure will last. Syria is in something of an
intermediate position. It has scarcities and, in some districts,
knows the meaning of rationing, yet it does still have annually
renewable supplies of water at its disposal adequate to meet most
of its needs. In the near future, however, if upstream Euphrates
drawdowns increase as predicted, Syria knows it will join the ranks
of the water-poor. Iraq's position is similar to that of Syria
Turkey alone in the region is truly "water-rich". Its offer of
sharing is on the table, but such projects can only be achieved
cooperatively.

Not only are regionwide solutions the only feasible solutions
to the water scarcities of the Middle East, the problems originat
ing in water scarcity are also regional in scope. Recent outbreaks
of polio and hepatitis in Israel, which prides itself on its
up-to-date facilities, might only be the foretaste of future
epidemics of water-borne disease throughout the area if people must
drink unclean and inadequately purified water because there is no
other water available. Chemicals and microbes are no respecters of
frontiers, no matter how well defended those frontiers may be
Moreover, this is a region where indigenous populations still have
folk memories of the cholera and black death. Few will doubt that
a disease, beginning in a water-poor locale that drinks from a
polluted source, could easily become a pandemic affecting all its
better-endowed neighbors. This is only an example of what could be
in store for the region.

The problems are regionwide; the solutions, if any, will be
regionwide. Yet some of the parties seem incapable of thinking in
a truly cooperative, regional way. This presents opportunity for
constructive superpower intervention, if they are so inclined

6.8 Superpower Roles

Both the United States and the Soviet Union have been deeply
involved in Middle East water for many years -- technically, finan
cially, and diplomatically.

The United States tried valiantly, through its Johnston
mission in the 1950s, to negotiate a basin agreement for the Jordan
River system. Jordan's East Ghor Canal was built with American aid
and technical assistance. The U.S. has helped both Jordan and
byna with water schemes for their respective capitals, and it was
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the U.S. Bureau of Reclamation that first elaborated the plans for
Lebanon s Litani project. In Israel the United States has been
involved in many projects, especially those with technological
innovation, and it was U.S. diplomatic action that ended Israel's
incursions into the demilitarized zones during Huleh drainage.

The Soviets have been deeply involved in dam building. After
earning their stripes at Aswan, Soviet engineering companies have
built several dams on the Euphrates in Syria and Iraq, and are now
engaged in work on the Tishreen Dam at Yusuf Pasha in Syria
Soviet and Syrian scientists are collaborating on the much-needed
surveys of groundwater in the Syrian steppes. Moreover, the Soviet
AAAA A" freaties of friendship with both Syria and Iraq, and
between them'* '" ^^ r°1e in arbitrating water disputes

Other Players that might be effective include the countries
of Europe, both EC and Comecon, Japan, Saudi Arabia, the GCC, the
slamic Conference countries, and international funding agencies

In view of the fact that Israel is one of the states with the
L6d }V\ W?ter neSdiand the 1east reason for inclination ow rdMiddle East regional cooperation, it is tempting also to include
the organized community of World Jewry as a potential influence.

itt mJh! TdAS °f P^sible intervention include diplomacy in all
trlnAAAr AV0AAlh finanJS- in Various fo™s, and technologytransfer All of the countries concerned, and certainly Syria are
financially troubled and amenable to persuasion by funders All of
nrL'T 'h '^ in*need °f the best water technologies to meetpresent needs and mitigate future dangers. And all of the coun
tries concerned have relations with one or both of the uperpowers
wmTp0"- ^Presentations they must needs listen with reject even
while maintaining adecent display of sovereign independence.

The Soviets have close ties with Iraq and Syria, which thev
have used before and are using now to mediate differences Thev
have respectful relations with Turkey, with which they share a
wlmwater WhiTheC°U^S1SKat the ^eneiles the Sovlet'̂ fellnl tt er" QnJhe USSR has representation in several other Arab
capitals. Soviet relations with Israel, broken off in 1967, seem
to be warming slowly toward formal restoration. The Soviets are
thus in a position to offer communication services in several
directions In addition, the Soviets have earned considerate
?echn S H^ 3 TDer.0f the parties for their fin atechnical development assistance. Of course, with the Soviets as
wit other great powers, the repayment of Third World debt Is one
iLiAt ,P.°SSlbl!u in;>truments of manipulation. Syrian debt to the
AAa tL Uni0rV ih?Ugh n0t 0n the pub1ic record, is reportedly huge
sfri^Sovr?^h^?^gns0f that d6bt iS °ften a ba-et^r 'If
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The United States has friendly relations with Turkey, Jordan
Saudi Arabia, and Egypt, and at least correct relations with Iraq
The U.S. tie with Israel, described by friend and foe alike as a
special relationship", involves unconditional contributions to the
Israeli budget of some S4 billion per year, more than U.S. aid to
any other country regardless of size. It is generally believed
that Israe , forever prickly about its sovereignty, is amenable to
advice only from America, and then only reluctantly. Thus the
United States also is in a position to offer communication services
in several directions and is uniquely qualified to mediate in
matters including Israel. American public and private financial
contributions to Middle Eastern development have been considerable
although the effectiveness of Third World debt as an instrument of
American policy is perhaps blunted by extensive Arab holdinqs in
American securities; the calling in of debt is a game that two can
play. American technology is the preferred commodity throuqhout
the region, giving a built-in advantage to American companies.

Both the United States and the Soviet Union have assets they
can use, if they so desire, to encourage cooperation on regionwide
water programs in the Middle East. While there is some overlap,
the above brief sketch indicates that the two superpowers both have
unique strengths. On certain topics and with certain
interlocutors, one and one only of the superpowers will be the more
effective mediator because that one has the better contacts and has
earned more trust This points up the need not only for coopera
tion and collaboration among the parties in the Middle East, but
for cooperation among the superpowers as well.

For many years indeed until the advent of Mikhail Gorbachev
any suggestion of Soviet-American cooperation to solve a Third
World region's water problems could have been accurately character-
AA AAA p}pe.dream. The relationship between the two superpowers

^nfro\tatlonal> with their competition being carried out all
too often through the medium of Third World surrogates For the
past year or so it has seemed, on the basis of public utterances?
uAAhAAAA* '$a ihS ginning of a better understanding between
Washington and Moscow. At least the two leaders are talking with
each other, instead of lobbing epithets from afar And a back n5
down from extreme positions in support of Third World clients seems
to accompany this moderation in language.

».,««*.!* iS*Jn ^ue lignt of tnis better understanding that weuggest something that, just a few years ago, would have been naive
n?hir inntrT:i A2°int U-S-"USSR effort, calling on the help ofother influential actors as needed, to mediate among the parties to
Midd?eaEast. ' regi°nwide set of water-sharing agreements for the

TnHp0HTh6ie 6ff0rtS ne!d not a1ways be carried out in tandem,indeed, the uniqueness of some of the relationships would make such
cpna^°i counterproductive. Rather, they should be carried out
separately sometimes, together sometimes, but always cooperatively
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There is evidence, cited earlier, that some of this is taking place
on a piecemeal basis, each superpower working among its own friends
and presumably according to its own agenda. What we are suggesting
is that there should be acommon agenda and a common plan of
act10n: Then, when the separate efforts come to fruition, they
will fit into an overall network of arrangements to bring adequate
and safe water to the whole region.

T, . Tbe. issues to be settled are both technical and political
Ihe technical issues must be resolved, willy-nilly This will
require transfer of technologies for conservation and reclamation
of water. These are expensive, and none of the countries have the
means to pay for what they need; they will require generous help
on generous terms. Political issues will also have to be
addressed, and some will be resolved on the way to the old swimming

•It' Ay°AA Wh0 thinks he can resolve the region's water problemswithout addressing political issues needs his head examined!
anyone who thinks he can solve all the political issues through
dealing with water simply doesn't know the Middle East We will
rlLtL ldcntify some of the most salient issues in the following
chapter, "Summary of Recommendations".

iin-ifa/c?a]1y' 5hre.is an irony involved in recommending that the
tVa !d,StateS tnA SoviSt "nion take amore active hand in resolving
lAtAAAr Pr°b]T °A th! Middle East. The two superpowers havlboth been assiduously fouling their own nests, while the
civilizations of the Middle East have survived for six thousand
^tho'VfK* eg/ee 0f equilibrium with their environment. But,
as the father told his erring son when confronted with the record
of his own youthful peccadilloes: "You will confess that a liberal
experience of vice has given me the basis for judgment". It is the
AAwTAA deemed though environmental disasters in America, the

Sh ' +Eur°pe thAl Wl11 nave t° be used to save the Middle East-- where nature is far more unfriendly -- from aworse fate
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