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Weliaf e conomlc growth are inextricably
inked.

Water ﬁ I£) Ifportant nputiniall the productive
sactors of inaWelgleSEEde]plelpl(sl

1_---1-.“

_=e_s’s*to water is also a strong social indicator
Jrogress.



SIVEN| e TiaC st tidt: dECess Lo, and Use and
rl\/rll]rL)ll v/ of VELET contlnue (O CGEPENG
or infrai: StrUeitie develepment and natiral
JJ&, S it is critical to have sound

- fi aﬁh‘cmg arrangements in place that can
== xgenerate both commercial and non

~ commercial benefits (some of which may

be public goods).



SOPPENALIVE Management or a transboundary

IVEIRESIN r an |mportant public good and a
SOUICE ora g|onal public good benefits.

Jeve_uc g anE SUPPOrting transboundary fver

: -;~ Biliiiaiiagement are both long —term

ﬂaertaklngs and important catalysts for
promotlng economic growth and regional
.stablllty. (Jogerskog et al. 2007).
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There are mainly rwo Jlg rr:]'ﬁj'jglmr r\f-— —

rivers I rur,.;g; rates ariel Tigjris, e

rumg rrom urkey and flowmg GhreUdh
Syria rmrL

SO rme S are fed by snowpack and
= fain -a'ﬂ-m eastern Turkey and in northwest

j-aﬂ
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Turning the

i o~ ) EMCYCLOPAEDIA ©F THE ORIENT
Regulation of the Tigris and Euphrates Rivers
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Land and Water Resources

Turkeys 26 Basins

19

@ Turkey is divided into 26 surface hydrological basins. Annual average flows of these basins
amount to about 186 km3, While basin yields vary, the Euphrates and Tigris basins account for

28.5% of total potential of the country.



The riverst e fge D

in May, too Irjce for wmcer Crons and toc
early for 5L Irfis ler cros: The flow of the
rivers -.onS|derany every year. In
/ISR Ie _ﬂow make irrigation and
agficull EI fficult.
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50 constructior) of 5to, zieja clzinrnls clre Vil
lm,)orcdnc:" to preventiicedrdamade and
o régu g UIE W OF tAESE FVErSVater:

-.-.-—' -"-l-.

SFal S rce resource in all three countries

— 55 it is throughout the Middle East and

_-.—_

= -"-':agrlcultural production dependent on

-~ irrigation.
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Veritza (IVEric) (Turkey-Greece), Arapcay.

(T ur}my ﬂnenla) Coruh (Turkey-Georgia)

aNAPASI (Syria-Turkey) rivers are other
rur ‘_@undry rivers between Turkey and

= feighboring countries (Tosun and

= ’}'lhz 2001).



Sa—

T ur}my tarted a Very blg mtegrated
0ro JHFI‘ called GAP! (acronym for
Jourr sstiern Anatolian Project) for the
cejg] m|c and' social development of the
-r _ SFegion. The project covers the lower parts
'f‘_”bfithe Euphrates and Tigris rivers and 9
- provinces in the region.




A total of 6.47 million o2gola live in trnesse
I)rovmceJ W hen completed 14 dams
@ireaay o dams in operation and one
JElINS UR der construction) on Euphrates
2l cEe dams (3 dams in operation) on
'-— = THgris river will be constructed and 1.7
_’t"#Tﬂﬂ'Qﬂ harofi land will be irrigated by: this
=Droject. At present 213 000 ha under

IHgatienin GAP region.
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| oezjradl ]an\,r ea ‘.c,:‘ Eebhan an
DENG, Il the ul lmate foothllls of the Anatolian
reifieje, Fries _,:__,_turk DEfiISIte thifaNarge
rlevelor)mﬁ stepralong the Euphrates: The
Sanlitrfa unnel andl Feeder'Systems ensures
-'—5 -c—:@nveyance off 328 m3/s' between the
_;g%i:tﬁi':urk RESErVOoirrand the main canals supplying
——hHE4 [arge irrigation perimeters: Harran,
Sanliurfa, Mardin and Ceylanpinar.
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SYrizl znlel [rv]_r 1ave similar'storage anc
irriczition r)rr} scis, Thase grojzes Wil loe
complermerit ry IOIPEaEh OLhER andrRelprthie
sustainable Use of el Eler faget e e

- d-r -l=r":::ﬂ|- =

J:::;c ite: ~Grd|al relations between Turkey, Syria
= and ‘Irag the issue of water allocation has
-ﬂc—ontlnued to cause some friction between the

- governments since late1980s.




ler}’é\/ ]Q C asitercompIyVANIthsthe -
SYrizigl=IRe rklsh Water sharing agreement that
r)ror)osef flow of 500 cubic meters per

SELUIC d'of Euphrates water to Syria (Tosun
Jc}| i Filiz, 2001).

ut the effect of global warming and unusual

_—

dry years sometimes cause also drought in
South Eastern Turkey.
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”wld e in population in Turkey, Syria
zinlel | rm make It necessary to increase
piiErarea \of irrigated land; in addition to
JHEE Ovement of the agricultural inputs to
_' ‘meet the food reguirements of increasing

—
—-,:_-—
—

2 qaapulatlon



Cp) ifla orn’ T han

Ijrmced v\ 2 er FESOUNCES) INCreasing labor:

cost, elopment I plasticinausty,

rerr- cJal on applications and partially

J rovéd pUrchasing power of the farmers

,H:-SETppor 's expanding use of water and

- _energy saving irrigation technologies
(Sener at al. 2005)
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L] phrzj'_'ca:*.-r- ver T
Eupn raiiag fe 21735 km longlandlhias a

discrarg of 000,000 Itres! per second.
_T_ ST ace el the river is 450,000 km?2.

= ZTE IPhrates gets 90% of its water from
-r:%rkey, through a set of tributary rivers
like Karasu, Murat and Khabur.



The Eurﬁ sjtas fas o ralziively raejtls
regmr zharacterized by two months of
VERY i h' average flow in April and May
__.ar_e EjéETIOd of eight dry months from July
-—:;. ebruary The annual flow varies

e

: ~:Gen5|derably from year to year.



VErage 3 WVIRLES REWS, varying
~200 2l 500 me/Sec, Increase in
lary from early spring rains at lower
Imf _ ;Jens The increase continues during

*ﬂ) T L'

—

~ March, when the snow begins to melt, and
=—— Apnl and May monthly average flows of
- 2. 000 m2/sec and more are reached.

g



i-L‘

Veximuim floods occurring between mid-
Aoy rl}’ d early May under the combined
errero melting snow and rains. The flow
;_,;n iy diminishes after June, reaching its
._-:l ‘minimum values in September and

= ——
i
— —

== metlmes October.



AGEOrAINg Lo the official estimates Syt
con rrulf EIeUNGEN 2 pER GEnt Of the
total, fi wever 10 per cent of that 12 per
_ff:;;_ﬂﬁ glnates from the northern
tributaries, the Khabur and the Balikh, and

- jisath have their catchments in Turkey.

—
=

—l
e

T e
i o
"'E'_




aryad avaraca anntel flow ceross
4sh Svrian georelae is 298 mgles 1hnle
ﬂow of the river can be given as
mc annually. No other tributaries
mto the Euphrates after the Khabur,
:; cept in Irag, where some of the Tigris'
- waters are added to the Euphrates.



-----

r ne r lgr __1"5 the Secondl RGeSt rver i
Journv\,u-e@E Asiaat 1,840 km. The city of
Bag F}C zcl 3 l6cated onl the conjunction of
e =1grrs andi Diyala rivers and navigation

- OSSIb|e irom| Baghdad downstream.




Because e i irraculzritias of ife
tributarias’ flows LHESINGHSHSWIGE]Y,
mownq JpitsHnfamoustfloods.

S wfe rol these floods, the Iragis divert
= Water from the Tigris to the Euphrates,

—_::E_

——
———

f_ﬂ-"?where the Euphrates has less alleviation

- than the Tigris

(
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Tre flows of tne Tigri “Lofretas i Ireel are
largely leo ariclent or the dlscharges IRSIUREY:
MICH OF t é discharge of the Tigris results from
BENMEIiNG snow accumulated during the winter
IS y

lew - Winter rains, which are common in late
=== |ﬁfer and early sprmg falling on a ripe
= ﬂSiﬂOWpaCk in the hlghlancs can greatly augment
- the flow of the main stream and its tributaries,
=== giVing-rise to the violent floods for which the
JHGHSI ISLAGLOrIOUS.
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Tre e r)erloct«_) greatest discnarge for the Tigris system as
ARWIBIE IS TTOM March throughrMay and accounts for
9pyo 0l the mean annual flow. The highest mean
monrnly o/} charge takes place during April.

Wil eACondItions are experienced! from August
througr @ctober and make upr 7% of the annual
- discharge
.f_: - Tihe mean annual flow of the Tigris is 48.7 x 109
—= ~=(1311I|on)m3 in total at its confluence with the Euphrates,
- which includes 13.2 x 109 m3 from the Greater Zab, 7.2
- X 109 m23 from the Lesser Zab, and 5.7 x 109 m3 from
the Diyala




IWENNGIIS rVer st a different case than the
Eurmrrlref- ontrlbutlon patterns

comr)rjr'e ke contributes arotind 51.8
nar csf Foirtne Tigrist flow, withi Irag

=0 i utlng 48.2' Y% and Syria contributing
mthmg at all.



= ahnual water flow and floods



gilirkish use of Euphrates River

ﬁlrrer y there ale treemajerdams
or)er,w BrElion the Euphrates rivers Keban)
= @2lca, and Ataturk. The Birecik dam is
| e1ﬁg ‘constructed and the fifth and final
= ‘ﬁam the Karakamis, is at the beginning

- stages of its construction.
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Only tii2 Atdtuse sigeci: endRerakamis
darns are goise to pEraRNRtEgal pPart Of
the GAF and the Keban and Karakaya
rlrlm,;ﬂ- e designed primarily for

A e

= ﬁgs rﬁefectrlc power production.

=.|—— _..-l'— e




I‘_h.l.'--

ik dam and ts reservoir have

pleted and filled to final levels,

and -~.L, Jrfia tunnels have been dellvermg

't'me-'-'i ters of the Euphrates into the

~ —Har ran: plain. However, those are only a

"; =i nall part of the GAP, and a full utilization
— T)‘fthe Etiphrates river will not be achieved

= intilfthe year 2020 according to current

PIans:

___
S —



Turkisn ¢ JFV‘“ rirnent estalisad tna GAR

25 one of the maig regionlldayelggese

Drogras i5 I the country. The integrated,

ety %sectoral project includes 13 major

- ._,;._.5_5 @]étts which are primarily for irrigation

=— ;ahd hydropower generation, planned by
the State Hydraulic Works.



The area to ba irrigetad zlcegints fog k9 %,
of the e¢ é ornically drrleflelle srez)in

r ur,@gq (5.5 sriillies nectares), and the
{electrlaty generation accounts for
= :-ﬂ‘;"- :.pé’r cent of the country's economically
= -'i‘fmab[e hydropower potential (11 8 billion

KWh).




The T urmJ cjovarrinant gareaiyas e
GAP as = - solutior) &0 thle PrOPIEMSHAHE
region = ' _d places heavy emphasis on its
,_l_,cfjr"é . This is a very critical point to
—ur efstandlng the Turkish attitudes

;t-:@wards the entire issue



I JI‘JiJJ iIse of the Tigris river

[f T urL y l5es a limited portion of the waters
OIFLIE E phrates river, it certainly uses only a
rmin aT fTaELion of the waters of the Tigrs river:
= Jihere are no major dams built on the river and a

- __;

:_Eﬁ:ymber of projects are continuing, including the
- construction of the Kralkizi and Dicle dams, eight
- _more dams are at the stage of being planned

and designed.



r)

Decals
: ]grl f

~ ferr ain, and only the lower par

- .—-_.,..—-—

— ﬂr;rlgatlon purposes. Also, the '
= goevermnment plans to use the |

2 of its geographic loczton, s
J\F‘ has been the last major river
SYSLEN| 1N | Turkey to be developed. Its
wrjm travel through mountainous

'S of the

— ~|gr|s river are going to be utilized for the

“urkish

[igris river

[errextensive hydroelectric production.




Sylian use of the Euphrates and Tigris
HVETS "_"'??
rrurgga ie 18,5 million ha of total lands of the

/_r.J( -_f,.fcultlvated landlextends over: antareal of:
-4-:5 ZA00ha oft which 1,213,000 is irrigated

-_._
=

== ga (229, 3,655,000 ha is rain-fed land (67%)

_-—.-—-'-

~ and 616,000 ha is fallow land (11%) (FAO-

- MAAR, 2001).




. e

frrlgrlr_e Eies are not distributed evenly
AGHOSS ‘e country and most concentrate
rllonu o =Uphrates river, in the coastal
= alea: yand in the central regions. The size
"-=:'-"e iheﬂrrlgated holdings is substantially
~ smaller than the size of the rain-fed

- holdings and varies distinctively across

regions .



IheVAssad Was Tormed behind the Tlabga Dam,
aneliwasi used for Syria's increasing irrigation
JEEUSWhIChiWas predicted by the Syrian's to be
rjrounf 540,000 hectares (ha).

: [L = phrates basin solls are inilargerpart

= psﬁerous Crust, prone to eresion, and suitable

:"“ dgnly jierEcarefiul appllcatlons of |rr|gat|on water.
- Therefore, the recent reports from Syria suggest

- that the waters from Lake Assad have been

utilized to an absolute maximum of 240,000 ha.




The Tigris river only cog ULESTOTUIE
Syriar rlé ands ol loezl zlle priVaterland
OWrErs S aII SCeale agriculturaliand
SFll'lJE_;JE needs but there are certain
= Pro; etts that have been evaluated by the
'rlan government on future use of the

river's waters.



irag 'F’“" f'the Euphrates river
Irai) n« SIEERIGING the EUphrates rver
meé © ancient times, and the ancient
- Irr hrigation systems and the use of water in
—== Viesopotamia are some of the Iragi claims

— ﬂﬁat responds to the situation in the
- Euphrates-Tigris basin.



C urrently Irac) hzs saven dams I Sepyics;
igE r]rldll‘F- ‘Dam, the Bagdadi Dam, the
amrldy , the Hindiya Barrage, the
a}l,uu Dam and the Hammurabi Dam.

‘E‘ e e S

-

= SIE meditha Dam; is used for hydroelectric
,a-f-pﬁ)ductlon and' the others either regulate
“the fver or divert water to irrigation

canals.



 —— e e r—r ——

AGEOrding| to estimates, = igates 12 million
ha of land witn i Welidrs e ezl e
giount of land used is believed to reach to 1.8
o 'a withi full utilization of the Euphrates
= rive "Only limited data is available on the Iraqi
— :éévelopment projects and the current political

—--_,_—-

.—:_,_--

-~ strains transferred the priority of the water
- behind political and economical issues.




iragi USEIC of the Tigris River

r\lonr the Euphrates river, the 11grs has

1-# SEViVAdammed by the Iradis andithe
ans Out of the current operational dams,

_::..-,é s Mosul Dam is used for hydropower

= -*-_pmductlon irrigation, and flood control, and the

- Samara Dam and the al-Kut Barrage regulate the

~_river with limited irrigation responsibilities.

pasar)
Ortto,
ﬂ'ifr;'




t" -.Ia'l.-..,. .

[ncreasing usg of =L ofirelias fiver DY
Turicey and Syriel presents araheat

ermlleng for the [radifgovernment, and
rney,,gs y have to divert more water from

_.._—"-—-.—-_l-

Jie thelr needs

——



Staltlisioft Conflict in'the Basin: BEfveen
Turkey, Syria, and Irze], til<ie nlzYe Hesy
Mo Wef Of 2 armed conflict relating to the
v ta %ssues However, there were open

- ,n_-,—_ ostilities between the groups, especially
= ~;dur|ng the filling stages of the great

- reservoirs of the mega dams.



(”urrenrl/ rlz) 2indl Irziel cira connolelisline
ZD0UE e urklsh development PIOJECLS;
wrnm [ ey believe will reduce the flow of

%Tates river to Syria and Irag by 40




PoSItion OJ‘ V|

T IKEY, on its 2763 km of borders, has 615 km of wet
IOIGIETS,and! 'this fact presents us a good chance to look
Gl rne p«-}~ MEEONE 01 TIUFKEY 0N COOPEration ISSUES.

The rric - ozt agreements about this issue:are with
Greeca V30 the Tormer Soviet Union. In 1927, Turkey
—— ¢ nd the USSR sighed a "lireaty on the Benef|C|aI Uses of
:—= JBﬁuerary Waters. This treaty addressed the use of the
~ Coruh, Kura, Arpa, and Aras rivers, the waters of which
- they agreed to share on a fifty- ﬂfty basis.




Sirnilar cooperation was gossiple petyyess
Turkey and Gresce, Beeiznlisle) Witn e
Treaty of Lausanne the two governments
S5tal: {ed development projects that

: ,;._.E_v'v’e 1ld allow Turkey and Greece to

- -~;Fegulate the flow and irrigate 16,900 ha
- and 11,600 ha respectively.



These ¢ L)Jra" IVETSTuan 1IUFKEY Shares
WIEtN o éx' oIItHES Neve been Classiied

Dy & 're [ QIKIET Government as

mﬁggr _L_'onal rvers, but there are a

- _—_— mber of rivers which cross the borders
"'Eef Turkey at an angle rather than forming
= -mutual boundaries, and they have been

classifiedi as transboundary: rivers.



Fielly/Sunkey believes thatan
er]lncgu' » ratlonal and optimum
lll‘l]l/_,r 9N Off water resources can be
gchieved through a scientific study
=% thh ‘Wwill determine the true water
needs oft each riparian country.

'I:E"__
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-
EOSILION ofiSyriain the

OIRIENENPRKALESINGS DASIA|, SYraracknowWIEAdES that the FVErs
gieNiternational fAvers and the Syrian government claims that it had
gy UIEE e HIghts to these rivers dating back to ancient times.
Syriz wants to sflaire the 2lonigeiias cnctige Fle)rls f/ers Ealgeitic)s) =
BRI HsEINOIIlIE), WhICHHORESEES! thiat: “Eachiipakiant State
Bl EE RN LSICEanES 0N Each FIVEr separately -The capacities ofi
PO VeSS i each riparian State shall be calculated -If the total
== GEmand does not exceed the total supply, the water shall be shared
£ acceordingly to stated figures -In case of total demand of water,
G Uy ALTE three riparians, exceeds the water potentiallof a
e GIVENRTIVEN, the exceeding amount should be deducted
——— —gm‘portionally firom the demand of each riFarian state Further, Syria
- elieves that the UN must be present at all negotiations, and it
- requests that the International Law Commission's studies be
finali_zbelzd and that rules and regulations be established as soon as
possible.
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POSIUION or raq
Iraq, astheR ut 110t utlllzmg HPEHERrCIRthENOLA FIVENS]
also Plrnmf* hat BESERCIENt ghtS acyliiied throud)
‘ITJOHJ_J[W Of Veals el irrgationtin Mesopetamiak Iraql
gpVErN nent believes that construction of such dams in
-'rp e upstieam: countries would eventually damage the
Wnstream riparian countries. Therefore, the Iraq|
—fﬁ_-,:ﬁfﬂuals dlsercame uUp with' a mathematlcal formula™
= Shere the waters of both rivers: -Each of the rlparlan
- states will notify the Joint Technical Committee its water
demand for each of its completed project as well as for

the projects under construction or planned projects.




Iraq) der 12 cs thzit Turlay snould ralazise

more rna 1 500m5/s, favorably around

/OOrru “which would add up to 2/3 of

| rrwﬂ ater flow carried by the Euphrates

= fivVer. “Irag believes that, this type of action
':u-ean be acknowledged as an "equitable and

- reasonable” sharing of the Euphrates river




IENgris and Euphra Rivers are the
rrielink Selt]s f-es of water N Iraq BECALSE Of
flood Jr gatlon 1,598,000 ha of land have
oea& iffeciddl B sallmty, and the

-i- -—--l-.—"

- —go ernment S trying to reclaim this land .

-

e
e
i
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g, the period of maximum flow on
hrates |s shorter and later than

":;. iaﬂng the two months accounts for 42%
= fof the annual total. Minimum flows occur
~ from August through October and
~contribute only 8.5% of the total
discharge.



f DEAKC}};J WE ERGY SAVING
SNYHIONI SYSTEMS
r\ gricu !:'ure IS the single largest user of the

rrwnu« ier resources, using a global average of 70% of

zll| 41 e ‘water supplles This ratio goes to 75 % in
= r_ Ul m85 percent in Syria and Irag.

— ats ‘why, pressurized (water and energy saving)
= ~=41::ngat|on systems must become more common than
- surface irrigation methods in order to increase the
- efficiency of the irrigation water application.




 —— e e r—r ——

MEiRly, there are tWormethoeas of the Water

application to the solil:

SUllidCE OF; grawty irrigation and (2)pressurized
lrrlr =] ] n systems.

Sur face irrigation is the most commonly used
-;._f-:-. Figation method, pressurized irrigation

== _+5ystems cover onIy 5 tol2 % of all irrigated
~ —areas In three countries.

- This ratio reaches to 40% in Italy, 70% in

France, 90-95% in Israil and Cyprus (Sener,
2005; Paola 2005

S—
—



SENEIRaNEr CEu , Califi i’

EXPEMENT 10 compare tfle Weltar clnlel plafe)y

savirg neaw irrigzition tgengelec)i=s Wit

conventi ElSiTiace irrigation: methodstin

r\er SEIIREaIoN and South Eastern Anatolia

_ -‘aTea) Sprinkler, mobile sprinkler, drip,

== = mobile drip and LEPA (Low Energy Precision
j;ﬂppllcatlon sKstems were compared with furrow

— _.;-“rTrrlgatlon method to determine the effects of

- Irrigation systems on the yield and water use

efficiency of cotton (Gossypium hirsutum).




RESEdeh FEsUItsiShowed: tre cuantity of irriceition
water rjr)r)hed-: ,.drlp, sprlnkler zinicl rnogila serislides
systerms weara | garearie, 28 garesie wric) 2¢ PEKCENL
l2ss res Degt Vely g UrrowWArrgationrmetnod IR GAP
2= and 37 percent and 33 percent less irrigation water
flr)F)l}é'..E‘ adrlp and mobile drip irrigation respectively

~— = wher |compared to furrow irrigation in Aegean Region,
== —for- ~about the same optimum yields. Drip irrigation

— —f-m‘*e'thod Was the most effective method as compared

&= Withr the other methods.

S
¢




(2001) compared the fieasibility of the two
_EPA and drip Ifrigation systems in the
rn ‘Anatolia region. The applied water was
n control plots for both systems,. The applied
ﬂed from 383.3 to 854 mm in the whole
G jﬁg period at LEPA; from 456.4 to 868.5 mm in drip
=i gatlon system, Ihe hlghest cotton Yyield obtained
— ~from dripirrigation was 5850 kg/ha, and 4750 kg/ha
- om LEPA system. According to research results, both

- methods produced higher yields than local conventional

irrigation methods.



R

CONCLUSIONS

_-|._|__ -

It h:l""‘ié ait NECESSILY TOr thE EXPENLS; PEOPIE;
and lrurrt Ofls e [lanade Water resouUrcesin'a
planned ar d tegrated manner. Two major challenges
can be identified for the water resource management:
— =0 335'0 pretect trAeseurces of; fresh water,

_,:(:2§)To anage its use in a manner that it is both
e Gitablerand ecologically sustanible. In order to cope
~with these challenges, some tools can be developed
such as:



MBLECIEN dréa NEtWOrKS to sa ‘eguard
ne;}rlv\mce» c nd Wet1ands tat conthvute
L0 maline 're hlng Waterrguality’and guantity;
'rrﬂq;v\" aer=sensitive forestry: practices,
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	TRANS BOUNDRY RIVERS IN TURKEY AND EFFECTIVE USE OF THEIR WATER CASE STUDY: EUPHRATES AND TIGRIS RIVERS  Prof. Dr. Sabri SENER  Department of Irrigation, Faculty of Agriculture of Canakkale Onsekiz Mart University-Turkey
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	Given the fact that access to , and use and availability of ,water continue to depend on infrastructure development and natural ecosystems ,it is critical to have sound financing arrangements in place that can generate both commercial and non commercial benefits (some of which may be public goods). 
	Cooperative management of a transboundary river basin is an important public good and a source of regional public good benefits. Developing and supporting transboundary river basin management are both long –term undertakings, and important catalysts for promoting economic growth and regional stability. (Jogerskog et al. 2007).
	  There are mainly two big transboundry rivers in Turkey; Euphrates and Tigris, rising  from Turkey and flowing through Syria and Iraq.    Both rivers are fed by snowpack and rainfall in eastern Turkey and in northwest Iran. 
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	The rivers' discharge peaks in March and in May, too late for winter crops and too early for summer crops. The flow of the rivers varies considerably every year. In years of low flow make irrigation and agriculture difficult. 
	So construction of storage dams are vital importance to prevent flood damage and to regulate the flow of these rivers.Water is a scarce resource in all three countries as it is throughout the Middle East and agricultural production dependent on irrigation.  
	 Maritza (Meric) (Turkey-Greece), Arapcay (Turkey-Armenia) ,Coruh (Turkey-Georgia)  and Asi (Syria-Turkey) rivers are other transboundry rivers between  Turkey and neighboring countries (Tosun and Filiz,2001). 
	 Turkey started a very big integrated project called GAP (acronym for Southestern Anatolian Project) for the economic and social development of the region. The project covers the lower parts of the Euphrates and Tigris rivers and 9 provinces in the region. 
	  A total of 6.47 million people live in these provinces. When completed 14 dams (already 6 dams  in operation and one dam is under construction) on Euphrates and 8 dams (3 dams in operation) on Tigris river will be constructed and 1.7 million ha of land will be irrigated by this project. At  present 213 000 ha under irrigation in GAP region. 
	Located downstream of Keban and Karakaya Dams, in the ultimate foothills of the Anatolian range, The Ataturk Dam is the third large development step along the Euphrates. The Sanliurfa Tunnel and Feeder Systems ensures the conveyance of 328 m3/s between the Ataturk Reservoir and the main canals supplying the 4 large irrigation perimeters: Harran, Sanliurfa, Mardin and Ceylanpinar. 
	Slide 15
	 Syria and Iraq have similar storage and irrigation projects. These projects will be complementary for each other and help the sustainable use of existing water resources.  Despite cordial relations between Turkey, Syria and Iraq  the issue of water allocation has continued to cause  some friction between the  governments since late1980s. 
	Turkey is doing her best to comply with the  Syrian-Turkish water sharing agreement that proposes the flow of 500 cubic meters per second of Euphrates water to Syria (Tosun and Filiz, 2001).  But the effect of global warming and unusual dry years sometimes cause also drought in South Eastern Turkey.
	 Rapid rise in population in Turkey, Syria and Iraq  make  it necessary to increase  the area of  irrigated land; in addition to improvement of the agricultural inputs to meet the food requirements of increasing population. 
	  On the other hand,     limited water resources, increasing labor cost, development in plastic industry, fertigation applications and partially improved purchasing power of the farmers supports expanding use of water and energy saving irrigation technologies (Sener at al. 2005)
	Euphrates River       Euphrates is 2,735 km long and has a discharge of 900,000 litres per second. The surface of the river is 450,000 km². The Euphrates gets 90% of its water from Turkey, through a set of tributary rivers like Karasu, Murat and Khabur. 
	 The Euphrates has a relatively regular regime, characterized by two months of very high average flow in April and May and a period of eight dry months from July to February. The annual flow varies considerably from year to year. 
	The average winter flows, varying between 200 and 300 m³/sec, increase in February from early spring rains at lower elevations. The increase continues during March, when the snow begins to melt, and in April and May monthly average flows of 2,000 m³/sec and more are reached. 
	Maximum floods occurring between mid-April and early May under the combined effect of melting snow and rains. The flow rapidly diminishes after June, reaching its minimum values in September and sometimes October.
	According to the official estimates Syria contributes around 12 per cent of the total, however,  10 per cent of that 12 per cent originates from the northern tributaries, the Khabur and the Balikh, and both have their catchments in Turkey. 
	The observed average annual flow across the Turkish Syrian border is 29.8 bmc. The natural flow of the river can be given as 33.4 bmc annually. No other tributaries flow into the Euphrates after the Khabur, except in Iraq, where some of the Tigris' waters are added to the Euphrates. 
	 Tigris River        The Tigris is the second longest river in Southwest Asia at 1,840 km. The city of Baghdad is located on the conjunction of the Tigris and Diyala rivers and navigation is possible from Baghdad downstream. 
	 Because of the irregularities of the tributaries' flows, the Tigris is widely known for its infamous floods.  To control these floods, the Iraqis divert water from the Tigris to the Euphrates, where the Euphrates has less alleviation than the Tigris 
	The flows of the Tigris and Euphrates in Iraq are largely dependent on the discharges in Turkey. Much of the discharge of the Tigris results from the melting snow accumulated during the winter in Turkey.  However, winter rains, which are common in late winter and early spring, falling on a ripe snowpack in the highlands, can greatly augment the flow of the main stream and its tributaries, giving rise to the violent floods for which the Tigris is notorious. 
	The period of greatest discharge for the Tigris system as a whole is from March through May and accounts for 53% of the mean annual flow. The highest mean monthly discharge takes place during April.  Minimum flow conditions are experienced from August through October and make up 7% of the annual discharge.  The mean annual flow of the Tigris is 48.7 x 109 (billion)m³ in total at its confluence with the Euphrates, which includes 13.2 x 109 m³ from the Greater Zab, 7.2 x 109 m³ from the Lesser Zab, and 5.7 x 109 m³ from the Diyala 
	The Tigris river is a different case than the Euphrates if contribution patterns compared. Turkey contributes around 51.8 per cent of the Tigris' flow, with Iraq contributing 48.2 % and Syria contributing nothing at all. 
	Some of the waters of the Tigris river have been diverted to the Euphrates river, and the irregular water flow from the tributaries makes the Tigris a very unstable and unreliable river, in terms of annual water flow and floods 
	Turkish use of Euphrates River      Currently there are three major dams operational on the Euphrates river: Keban, Karakaya, and Ataturk. The Birecik dam is being constructed and the fifth and final dam, the Karakamis, is at the beginning stages of its construction. 
	Only the Ataturk, Birecik, and Karakamis dams are going to be an integral part of the GAP, and the Keban and Karakaya dams were designed primarily for hydroelectric power production. 
	The Ataturk dam and its reservoir have been completed and filled to final levels, and the Urfa tunnels have been delivering the waters of the Euphrates into the Harran plain. However, those are only a small part of the GAP, and a full utilization of the Euphrates river will not be achieved until the year 2020 according to current plans.
	Turkish government established the GAP as one of the main regional development programs in the country.   The integrated, multi-sectoral project includes 13 major projects which are primarily for irrigation and hydropower generation, planned by the State Hydraulic Works. 
	The area to be irrigated accounts for 19 % of the economically irrigable area in Turkey (8.5 million hectares), and the annual electricity generation accounts for 22 per cent of the country's economically viable hydropower potential (11 8 billion kWh). 
	The Turkish government perceives the GAP as a solution to the problems in the region and places heavy emphasis on its existence. This is a very critical point to understanding the Turkish attitudes towards the entire issue 
	 Turkish use of the Tigris river       If  Turkey uses a limited portion of the waters of the Euphrates river, it certainly uses only a minimal fraction of the waters of the Tigris river. There are no major dams built on the river and a number of projects are continuing, including the construction of the Kralkizi and Dicle dams, eight more dams are at the stage of being planned and designed. 
	Because of its geographic location, the Tigris river has been the last major river system in Turkey to be developed. Its waters travel through mountainous terrain, and only the lower parts of the Tigris river are going to be utilized for the irrigation purposes. Also, the Turkish government plans to use the Tigris river for extensive hydroelectric production. 
	 Syrian use of the Euphrates and Tigris rivers         From the 18,5 million ha of total lands of the Syrian , cultivated land extends over an area of 5,484,000 ha of which 1,213,000 is irrigated land (22%), 3,655,000 ha is rain-fed land (67%) and  616,000 ha is fallow land (11%) (FAO-MAAR, 2001). 
	Irrigated lands are not distributed evenly across the country and most concentrate along the Euphrates river, in the coastal areas and in the central regions. The size of the irrigated holdings is substantially smaller than the size of the rain-fed holdings and varies distinctively across regions . 
	 Lake Assad was formed behind the Tabqa Dam, and it was used for Syria's increasing irrigation needs, which was predicted by the Syrian's to be around 640,000 hectares (ha). The Euphrates basin soils are in large part gypsiferous, crust, prone to erosion, and suitable only for careful applications of irrigation water. Therefore, the recent reports from Syria suggest that the waters from Lake Assad have been utilized to an absolute maximum of 240,000 ha. 
	 The Tigris river only contributes to the Syrian demands on local and private land owners small scale agricultural and sanitary needs, but there are certain projects that have been evaluated by the Syrian government on future use of the river's waters. 
	 Iraq use of the Euphrates river     Iraq has been using the Euphrates river since the ancient times, and the ancient irrigation systems and the use of water in Mesopotamia are some of the Iraqi claims that responds to the situation in the Euphrates-Tigris basin. 
	 Currently Iraq has seven dams in service; the Haditha Dam, the Bagdadi Dam, the Ramadi Barrage, the Hindiya Barrage, the Fallouja Dam, and the Hammurabi Dam.  The Haditha Dam is used for hydroelectric production, and the others either regulate the river or divert water to irrigation canals. 
	According to estimates, Iraq irrigates 1.2 million ha of land with the waters of the basin. The amount of land used is believed to reach to 1.8 million ha with full utilization of the Euphrates river. Only limited data is available on the Iraqi development projects and the current political strains transferred the priority of the water behind political and economical issues. 
	 Iraqi use of the Tigris River          Along with the Euphrates river, the Tigris has been heavily dammed by the Iraqis and the Ottomans. Out of the current operational dams, the Mosul Dam is used for hydropower production, irrigation, and flood control, and the Samara Dam and the al-Kut Barrage regulate the river with limited irrigation responsibilities. 
	 Increasing use of the Euphrates river by Turkey and Syria presents a great challenge for the Iraqi government, and they may have to divert more water from the Tigris river in order to utilize the basin to their needs. 
	 Status of Conflict in the Basin: Between Turkey, Syria, and Iraq, there have been no war or an armed conflict relating to the water issues. However, there were open hostilities between the groups, especially during the filling stages of the great reservoirs of the mega dams.
	 Currently, Syria and Iraq are complaining about the Turkish development projects, which they believe will reduce the flow of the Euphrates river to Syria and Iraq by 40 per cent and 90 per cent respectively. 
	    Position of Turkey in the Issue Turkey, on its 2763 km of borders, has 615 km of wet borders, and this fact presents us a good chance to look at the past record of Turkey on cooperation issues.  The most notable agreements about this issue are with Greece and the former Soviet Union. In 1927, Turkey and the USSR signed a 'Treaty on the Beneficial Uses of Boundary Waters. This treaty addressed the use of the Coruh, Kura, Arpa, and Aras rivers, the waters of which they agreed to share on a fifty-fifty basis. 
	Similar cooperation was possible between Turkey and Greece. Beginning with the Treaty of Lausanne , the two governments established development projects that would allow Turkey and Greece to regulate the flow and irrigate 16,900 ha and 11,600 ha respectively. 
	These border rivers that Turkey shares with other countries have been classified by the Turkish government as international rivers, but there are a number of rivers which cross the borders of Turkey at an angle rather than forming mutual boundaries, and they have been classified as transboundary rivers.
	Finally, Turkey believes that an equitable, rational, and optimum utilization of water resources can be achieved through a scientific study which will determine the true water needs of each riparian country.
	 Position of Syria in the Issue 
	    Position of Iraq in the Issue  Iraq, as the out most utilizing riparian of the both rivers, also claims that it has ancient rights, acquired through thousands of years of irrigation in Mesopotamia. Iraqi government believes that construction of such dams in the upstream countries would eventually damage the downstream riparian countries. Therefore, the Iraqi officials also came up with a "mathematical formula" to share the waters of both rivers: -Each of the riparian states will notify the Joint Technical Committee its water demand for each of its completed project as well as for the projects under construction or planned projects. 
	Iraq demands that Turkey should release more than 500m3/s, favorably around 700m3/s, which would add up to 2/3 of the water flow carried by the Euphrates river. Iraq believes that, this type of action can be acknowledged as an "equitable and reasonable" sharing of the Euphrates river 
	 The Tigris and Euphrates Rivers are the main sources of water in Iraq. Because of flood irrigation, 1,598,000 ha of land have been affected by salinity, and the government is trying to reclaim this land . 
	In Iraq, the period of maximum flow on the Euphrates is shorter and later than that of the Tigris and is usually confined to the months of April and May. Discharge during the two months accounts for 42% of the annual total. Minimum flows occur from August through October and contribute only 8.5% of the total discharge. 
	   RESEARCH ON WATER AND ENERGY SAVING IRRIGATION SYSTEMS       Agriculture is the single largest user of the freshwater resources, using a global average of  70% of all surface water supplies. This ratio goes to 75 % in Turkey 85 percent in Syria and Iraq.  That’s why, pressurized (water and energy saving) irrigation systems must become more common  than surface irrigation methods in order to increase the efficiency of the irrigation water application. 
	 Mainly, there are two methods of the water application to the soil: Surface or gravity irrigation and (2)pressurized irrigation systems.       Surface irrigation is the most commonly used irrigation method, pressurized irrigation systems cover only 5 to12 % of all irrigated areas  In three countries.      This ratio reaches to  40% in Italy, 70% in France, 90-95% in Israil and Cyprus (Şener, 2005; Paola, 2005 
	        WATER AND ENERGY SAVİNG              IRRIGATION  SYSTEMS Şener and Çetin (2002), carried out an experiment to compare the water and energy saving new irrigation technologies with conventional surface  irrigation methods in Aegean Region and South Eastern  Anatolia (GAP area). Sprinkler, mobile sprinkler, drip, mobile drip and LEPA (Low Energy Precision Application) systems were compared with furrow irrigation method to determine the effects of irrigation systems on the yield and water use efficiency of cotton (Gossypium hirsutum). 
	Research results showed that, the quantity of irrigation water applied in drip, sprinkler and mobile sprinkler systems were 31 percent, 28 percent and 26 percent less respectively than furrow irrigation method in GAP area, and 37 percent and 33 percent less irrigation water applied in drip and mobile drip irrigation respectively when compared to furrow irrigation in Aegean Region, for about the same optimum yields. Drip irrigation method was the most effective method as compared with the other methods. 
	 Sesveren (2001) compared the feasibility of the two systems; LEPA and drip irrigation systems in the Southeastern Anatolia region. The applied water was 814 mm in control plots for both systems,. The applied water varied from 383.3 to 854 mm in the whole growing period at LEPA; from 456.4 to 868.5 mm in drip irrigation system,  The highest cotton yield obtained from  drip irrigation was 5850 kg/ha, and 4750 kg/ha from LEPA system. According to research results, both methods produced higher  yields than local conventional irrigation methods.
	    CONCLUSIONS        It    has become a  necessity for the experts,people, and institutions  to manage  water resources in a planned and integrated manner. Two major challenges can be identified for the water resource management: (1)To protect the sources of fresh water,  (2)To manage its use in a manner that it is both equitable and ecologically sustanible. In order to cope with these challenges, some tools can be developed such as:
	Protected area networks to safeguard headwaters and wetlands that contribute to maintaining water quality and quantity, fresh water-sensitive forestry practices, Watersaving and non polluting agriculture (modern irrigation methods, organic agriculture),  more efficient use of water by water intensive industries,
	Innovative ship designs to reduce the need to alter natural river channels,Dam and reservoir operations that imitate natural flow regimes, New sanitation and energy production processes that reduce water consumption (alternative energy),restoration techniques to re-establish ecosystem services in heavily degrade freshwater systems.
	 It used to be arqued that water that crosses boundries would be a source of conflict if not war.  However, more recent reseach has shown that parties that share a water resource actually tend to find ways to cooperate in mutually beneficial ways. In fact, transboundary water resources that are cooperatively managed can make a significant contribution to global and regional peace and stability and to sustainable economic growth (Jogerskog et al., 2007). 
	     Since the Agriculture is the  major consumer of the fresh water resources, water and energy saving irrigation technologies and releveant research are emphasized on this paper.        Water  and energy saving irrigation systems becomes a major option for sustainable irrigation development. Water saving irrigation is expected to benefit not only the farmers and agriculture but also whole society and environment sustainability. 
	 Although rapid expansion of these systems in the last two decades, pressurized irrigation systems are practiced only on about 5 to 12 % of the total irrigated area in these countries. Big increases are expected in the application of new irrigation technologies in the future when compared with other countries having similar climatological conditions in Mediterranean Region. 
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	But  smaller parcel sizes , irregular shaped farms and old legacy codes, limits the use of mobile irrigation machines , drip irrigation and portable sprinkler systems which can be adapted all types of the soil and farm conditions, for the farmers in these countries. 
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	The Irrigation sector, which consumes more than eighty percent of renewable water resources in these regions, is under pressure to reduce consumption.       Effective use of world water resources will prevent disputes on transboundry waters and   will ensure maximum sustainable productivity without creating environmental problems. 
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