191

2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

A 0ass 2 MABIA- WEAP £ 3gai aladiubs (150 @l sla By
Lygun Aladll sl
(Z)C‘-“"‘ i g (l)glﬁg ey Dl Juaag (1)*gm\ Ll
A yga 83U (R daals cdelyyll A< (1)
g (3ikad ¢ alal) Candll Llal) Zigl) L(2)
.(maroo78@hotmail.com : g SN i . all Lyle .o rdlljall*)
2018/09/24 :J sl & s 2018/08/02 :pkiu) e s
ailall
On Aadlgl) Akl b AADU) Alilae B Jedll Sl e e B Gl 1 (gl
Sl 281l il (ZaS 835 sl e (gaudl Aaludl Lyl LSRN Lysudl sganl)
Gl Saad) e QB Caags ddifiall syl 158l o3 ¢ Uaall (& Akl 3))sall
@bl 10 IS G AL S sy Talasilly WEAP 21 5 MABIA adsa alasiuly
Al dead) @llng o il Sl el GRS diedaie LA A5 3lsl Doy
Ay ((3)5illy daally (ppis 16) o) Sl Saeall Jmially caganll (gyelll G3aally
Lalidll jualiall culilug ¢(52200al) ddgall slially aulidl (gredll ol Y ALYl copuall
Al By il pagal) & sanlsiall Lalia) cilhaall Lsall slaySU Lalell doaall (5o
Gl (e yial) dualaall aaly Ligyall Glaluall oy @3 oalY) cllaiul o))
Glaa ) Dlad (Lall Sheslly  Solall Jilaill) due)) 5l dualal)l Sipall Lalell Al (1
adl bl yelals 2011 el did dalud)l Ul JWaa) & Al Lugla )l clpigall
dle % Gatle 4.2 e Sl Jaall Gaiy (@l sl 5l Cpuat sl Gal de
ol Galsi diey 2050 ple s ale 2.8 N dead aapall sl (385 2011
g ey 2050 ple b Ya Gale 2.2 ) dead pmidy sl (gl 5l G
Guking 2050 sle B 7a Oale 2.1 ) Saall ity of sy bl aelad)
Oxn Gaw Lea 2050 ale dlgy 7 Gsle 1.5 ) Al Saall Ja sl dlas gl
~WEAP2] (cusll) Sl auiilly Jasadill  adsai aladinly dusalyl) dadaill gulss Lol
cossall Gasall Lid) Sl gl aviil MABIA
e Al Saall ¢ el 5usl) jes (asa ool g Uil (dilall 3)gal) dsalilal) cilalsl)
\WEAP21 (MABIA
tdadial)
s oS Adla) Slgal) Lnginas Cha S allBY) B aisaal I35 g )] pdan Aoyl slal) uld Ll aay
sadly ¢ adand) Glnally Adll lgakies gy (sl daliie 2 dogf dpdale Ayl Cshg Caat A Jawgidl)
gl el aasilly (sabiai®¥) jshailly ¢ Sl gailly dpaliall Cbpsal) Jhaial aas bl ) eie g dhar ()

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



192

2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

Dla Gy Lee Ll 5L 3)lsall 8 laaly Lails @l ol dfliad) aludl o i) bl dgalsd # Y1 8305 )
Amnell, ) cujill Jifiaa) 8 ABlim 8 daialy Aol egds My cddbiaal cileUaill 28kl Clalia¥) dubi 3 Sael) (s
-(1999; Oweis and Taimeh. 2001

& &b sl Anlsa) 8T Y el ad dpeldnly dalai¥) dnadl) ddae 4 el paied) dojen el dS
Lelany) il 55y glinly dadiyed) SIS W) CVaee pgin g o B V) GaiaTs el clalual
38 8 Aaaliial) ClaliaV) At dabidl Asla) Slsall sleial ) &g b Aaleia) Lusedll Lladll ciog (Aol
Coplly del)3l GaheY LI e SIS i 23 o 150 sas lasae &l AU ssandl e daell oLt 5 3 ol Y
(2015 ¢ ila) HuSa (sale 1.6 Augpall Adlaa¥) oual ) Cilaliss ggane gl 385 cdelialls

Bl dd)ll G G N dyse (320105 2000 ale o el Bl e o cunjal dihis el el 5,
cel)3lly il cleladl) ge slall e () 52455 (Haktanir ef al., 2004) Sl Caleall GululL g0 ol
«(EI-Kholy ef al., 2012) sl cushi 53435 ((Zimmo and Imseih, 2011, Abu Zeid, 2012) 3)3y) Cancas
.(Kaisi et al., 2005) _ad) ol M il 5335 «(Zawahri ef al., 2011) aall Capall sl Chypuad JSLiag
UCae L3l 3gall Jajaall P iicly Aino$ 2.2 + 16 Mons dujpu b s20a%al) Adlal) 3lgal) Javsie o
A1) glaliall £l ddalid) Akl 8 legas Ji IS oly ¢SS A g B At

Szl ae Tl (g0 G by b Aabidl Eald) ylsall ) atin 4 Sl Gaall Gl slael JSLie bl sl
Gl A Slagylis (385 Sl zlaa¥) s (8 Al dadeall slae) dueal yslia (g colaall Ly NS
Cpanty epledll 3 deadieal Gl Guaat Cua e i) Alggey ey Lo cdigpall zild) ol aian ¢
LAl aed alai aan Lag .(Falkenmark ef al.,1990; Raskin ef al., 1997) zitul) 28 jlecay cdlaally ikl
end Cus cluhall oda Jia jlag) & dala 4wy Computer based decision support systems cuulall aladiuls
3l dgmiall (o yien Al gl 4 lgaukiy Waldc) Jd ddbaal) dalifia) Gilgagilly cbathind anally ¢ Ganll
skl Yoo limy g ) didadll Clagsliad) dipk sldie) Cauliall (e 4l bl e liad) slally (380
.(DWAF, 2004) 35 daualy claliil 406 e slaieV ol e callall Lidl

e pild) sae el (gl 838 aui 3 Lega |50 (Decision Support Systems) DSS Il acs dalail (el
B 3 el sda 50 (Simonovic, 1996 @, b) mual 2y Ausliall SR aay & Gfaldly sl 3)sal 3
gl aea 3 Lals lily 52cl8 ) Jsmasll eyl lajially cdlial) LaSlaall (o gend) e (A5l 3))sall deltined)
) Al (JSLally cElall e A Jos dugal ala) e Bailly dagsally alail) eda paa o cang LS LA
GIS adhiall clested) aliiy daepll lo sacieddl DSS ol gkt &5 clipsallS L 2lasil) Alggus gl
s & LAl glia Baclual Zeronet DSS LS glss olu gt assl (Geographic Information System)
alal bl il LY ddhde clagslsn i piag mes Lo oSl Dl (ghine Glo dulidl @)l

.(Rich et al., 2005) sl 535 oal¥) Cilaladinlg

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



193 2018 swasstf )98 (i 5iLS 204-191:(4)5 Ll il Eiganlt 4y gt Uaal) — 9 305 S

o AL sl B izl 5 a8y cilel) gl ) ol s b s IS patiny qugll gy LS
LS 4 Naivasha spsa o(Levite ef al, 2003) Lijdl cgin Ago & (Raskin ef al, 1992) Aral sea k)
Linsen and ) aildl (el e a0l dildl iy o(Yates ef al, 2005) sl &y «(Alfarra, 2004)
(2008 <ah3) eV paladl mgs duyeu b5 (Haddad ef al., 2007) aXlsh oplals i, ((Rodrigue, 2010
Yilmaz and Harmancioglu, ) Gediz ¢ (ass Wi 45 (Mugatsia, 2010) Perkerra ass Wi A
s (Ayele, 2016) 0salSies Gasal Lifl igin s (2015 culie) Y1 ualall Gaga Anysms 35 (2010
Metobwa ef al., ) L ,e3 s i€ s ((Chuahan and Shrivastava, 2017) le¥) Juals ass gl
(2018

CalaaY )y Caillagl aaeia z=L< Stockholm environment institute ) alsgSsin) ag2e A WEAP); zaliy aana
dals shig OIS e Lacaia ¢ il Gallally cnglg yugll cililaally cdillall &kl 3lsall G Jasy Multipurpose
LS . o liall g Usilly el g Uailly  Jyiall alasiudly eyl olaa 8 2lsall sl aladiinl 50l pany colaall (30 2l
Yatese et al., 2005; SEl, ) ciluldl Jiaty Lot (aled alaaie¥) ey e Slals ) alipll sy
ccallSally laxi) sale) il iy (Clanal) 36l coliall alasinl Lalaf (e Callall (il Llad Cugl) aamy (2012
ccillially cipall sball lsay cglanll 385 e Gmall Gils lesiage o Hyluall o3 e bl (mnass L,
Slially e =l ke @ e Ll Lol lagiall JalS 5Slas o) ALlSiall Ljaalls Sacing <ol cDLigats
Lalaiall e 1ag Asal) slaall ey (ANt (o Tpnigl) AL Ciloghial) iy () Gaslly ¢ alad)
alal)l b lgaladna el e iy lglehe ag A dalsall (e dands degend Jadl Gae ) Jpasll
Lol pasal) liaaic WEAP, | 7 3sail Al dgalgl) (1) JSE G - daitisally

Wi | WEAP: shamali basin2018-finall
e

".E
g (/5
R E]

S¢

h

<R

D]
el]

7 € W eEE - IE T Attt T
gl G gall Uiladaia WEAP,; g gall dpulad) dgal gl 1 Joid)

LSl eI Galsal alii ol canly ol paniise sl dael)3l) Al e aguks (Sars Al &5leall e cugl) adieg
! Lo c(sléaﬂ\ 03¢l Z\.eumgj\j Zg,__uigl\ QLJJSAS\ (o dzalg de gana (PN g_\:\}x S cally ‘;c Ske g .J}.J;“ e S.\EAAS\)

Gsing cobal e Bliall e aall alll) LT cgal slaal) iy oalodl) 3hlly ¢ adandl (lally UadY) el

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



194 2018 s/ s¥) G 51S 204-191:(4)5 Lo | i) Eganll Ly peud) Unall — (194305 Ant)

ol il oy cchnanl) alSe puiy bl Lo iy (AT e (lganis b paradil Ciliglyly ol
McKinney, 2004; Assaf and ) aoliall vilally <l cljlae 4 saesal) Lead padiaall = e Jalas Baag
.(Saadeh, 2008
:catchment Jlall e @lld 5 alsal) dadai (8 (il Bae Cugll (o
e Irrigation demand (FAO crop water requirement)
e Rain fall — runoff method
e Soil moisture method.
Taallal) 32295 dely ) dadiie clyeitia o adiad s MABIA o dai)) 4yl dilia] docalall ALl lgind) 8 23 2
e s Al Gl B &8sl dalgall (g Ly ik 320G cum ((Allen ef al, 1998) FAO nsq( 5\il)
e et Al EOlAA (e daly degense el (53 Aquacrop aie dlaad) Aslly Cropwat = 3saills dgad 32k
abaal) 038 (e IS (@l caalaally i lially cdully il Y Leaial) et L) (e deganal dlalSs 3k
Jedl e ) dsaslly Tabaiall zmans Alad) Jalsall (gl Agulia Agany zmansy (ipme sl (385 Lgoladiul oy asY)
Levite ef al., ) Jitually jualall & Lealatin olaadl 3lse 5l (8 lglehe ay ) dalsall 00 dxady desand]
-(2003; Sieber, 2004; Vogel, 2007
WEAP21 - JalSia (ol galing pladinly Jiati (s3llg 5yghaiall dacaliyll dadeill sai angill (0 0¥ oS adiile egin
2050 ple in Al Slagylind) mungy ¢ Jlatll Sl el s & L Slsdl e Gl )y 4 MABIA
Al gl ey =55 AL Dlgall 8 el il Ciagy
radihhy Gl dga
rAupll adge —1
Jidag cdaludl msa (e el sl e cgypmd) pal) Sl o ) Jladll ) ol o€l g5 mgn ol

casall ddlad §)00m (2) JSA Cy 7S 835 dalus

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



195 2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

L oo i T |
el ) g (i gl diliab 5 ) g 2 JS)
15y dlgall —2
1:200000 (bite dunglgaall Taihalls 1:25000 (pebite 3] sulall Laif
DEM e yall duad )l Laif al)
el Gass Al 3lsd) Aupe e sadinall b el o] Al
c sl el Sl b ol ol Joa slall Aalaial dianadia mal g by
Hhall dajng coabaall Hhall dajag (rhaall dhagll @lily tclad (mnll Gan dadlll Glasal dug dale @by
(Busal) slea S dalad) Auppadll) « cnedil) godand) el sae s Wyl A pus Jaugins chasadl) dusha )l Jaigiag ¢(gyraall
A Jeall Ay Aleall Leadl) Aulul) Aoyl chyisally (Ohs clus Jo) Al Sl Qe e iy
(embY) 8l el daalad) Cugall dalall diagll) . agall (paa dadlgl) (slalial) & ((g LYl
.WEAP ,,, Arc map, Arc hydro, Google Earth, :dasiia dnguls G_A\).,.
Lpeddl Al @lylslly < el 330 Jea 2011-2004 55l Dla dladl 3lsall 5y (e dasiuy daygly drasy Dlily
GATIS coanll linal 4yed by aulill (goilly (el aanially Zadsall sladll (o (gyially (redl) danially
() Dlsall Aopang) audl Bmd Saeal) Jinially ccapuilly Ay ccuall aaally cgedl) Gayaally ¢ alae Y]
Sl Jilailly ¥ Y Lasia) i’ 2011-20048580) Dla el g ladll Al s claad @l
Gl Gulall 5:USy (o)) s Algds dadaall ()l Gyl ¢ Slall lgalialy deg)jall Jualaally dush)ll lgailads il
csebae ¥l mdl) Jaaas
idasd) @k -3

tciled (g el (asall daulid lily aclsi€ LaihaAll e degane Aol 3 @

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



196

2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

Clays gis Aajlas (gl ddjlay ¢l V1 e laninl ddjlay Jsnall dhjlay g UV ddajlay cdilesalall da\al
Gahidll & Aald) lsal) 3la) B LAl s3a duhy daeal jaudi G aged dabiadi Johaas LA o3 cially L5l
Jodll Aty Adeal) AenllS (Lll Apsha)ll ailiadl) af aaady SolSud) Qi 5 Jon by Adye Ausg jal
Aquacrop, spaw diaadie dualy zileh LbiuY) ae dbladl diaall A @8 ~Gal slaly g lLidYly ailall
Bt o Lo Al laladdll ausyy S Aas Aalidl) jealiall cilily Jlao) 52011 (ulod diw Sl hydrology
sV D) culael o)y 3 Jualaall Sl zlaaV] Glaa 8 Llil ey 25 ET) (i) m il a8 Gl
el 03 o JSI ) 7 lia¥) s () Al Digl gy (ol alia cpaald
:dedd (o)1) Blab dadipall COAA (e degana JWA2) &3 MABIA z3gal dpalls @
Glaagll Ayl LYl caalidly cailglly el jluay cpamsall dgan Jadi fgugyall Gasall @lily -
Aanll (05 16) 2908 Lsanll clasdl o+ gelim (o)) equpd) obad) o i adlge apaail dylaY)
(oeee 35
i€u hlie ¢ oz cdugle Ghlia gyl Aol dalail il dely3l) dalad) 1 pml¥) c¥latdd -
ceabY) iV leaia) Ghae (s3g LD 8 de)) ) Aipae e ililadl 038 L] & (oo
Landl) AiLods gl lpaailiad aaady Ll SulSal) Jdail) mils ) oloah L0 ol Ja) 5 4l -
csasd) il Jane Aadand) 5l Aok ASLas Aol 3ac ol elally g L) cailall Jsodl) Adaks cAleal
Jay A Con Jganall Sl #laa¥l pass 8 Lnll) delsal) ol aaf Zaliadl jealiall o spladl -
Uaeall Erige olaiy diyha 389 ETp el i Al o Gl Zule) Lalall pualiall duasdl cililyd)
(Gl Bl dayy csylaall dlagl reDlanal oda Jaidi . Luadlall 43615 de)) 3l dalaia clygiiia (339 Badinally
25 ) dil) L psadll bl el sae bauging ZUol ey gl dysha)ll dasgia ¢ alaall Bal) da )
c Al S = Al al Clusa el asad (all Jaghds o WY1 Cus (e ugyaall adsdll
il acgag cAunglydll Jlsh¥ls cdel3l acge s e daulu) Jualaall Gl 8] 5 tdeh3l) Jualaall -
Labiie chsdie ) atid lly el Zealdl Lol 3l dualaall clily 8206 ) Sl @lds sbasl) ae e
FAOs6 asdladl 4,3V dely 3
L6l e 5a ()l BS ¢ (g Aryla aaaty LAl s e g -
Glesanall by ) SVl Gl zigall 3 Akad) dualad) dalyl e clly JWs & cdaly) -
B /e Al Bl oo Baball Ailasl)
— AU Gagall A& ) clasgll A Y jlee J) 2liaYls 2011 - 1990 85l DA z3sail) sylas L
) s B Sl aad) mass ) lad aaail) Jalee e Capailly (Dlsledl — Lol cpe — diall — (galig)
aad) 138 e QeI ens Al gyl = VBl A (ag 2011

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



197 2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

:Addliallg ()

Laspal) Ll SO &S il e o55 Reference asjall syl e alaeVl 2011 ale e duhall el
Crn agpte sl (S0 Al Cllabaial 3 ) e Capatll @lldy (v ) cile clajly Al Aalie palic)
Jualadll 52L) ge Growth +0.0 el alall cueal clalud) cufi ) 2Lyl dellanl g Al cyid)
clly gy (3) Sy Luiseall Jpealaall dalioe Juling cugudl

Area

Hl autumn

B winter
spring
Bl summer

10

o

fes]
o

40

20

% loles ol

2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043 2045 2047 2049

Elgiandl

Asinal) Jualaall dalun Juli g 4y g1 Jualaal) 3345 g de g ) Jall cilabusal) cudi 3(3) JSadl
.(4) JKall zu Reference sl solund) Ao dalull Cilelnl) aday

Unmet Demand
Selected Demand Sites (5/17), All months (12)
42 (W8 Reference |
4.0
3.8
36
34
32
3.0
-
Aze . | .
by . | .
£y - | -
" [ [ [
11.8 ] ] ]
- | -
o [ [ [
. | .
| | |
o8 || || ||
06 || || ||
o4 || || ||
02 || || ||
00 ‘ B ‘ B B ‘
2011 2015 2020 2025 2030 2035 2040 2045 2050
&) i)

2l g el (389 Al ) dllaia (B lal) Jaal) 4 JSdd)

2050 ple 3s 0sle 2.9 N Jad 2011 sle 8% ple 4.2 o Sl Saall aliail Jaadly (4) <A G
sl g3 L)

o) Qs BliS et syl 1
) A 3 %30 (e sl el ol agaid) (e elgn Sl jradl e ()l gl S8 QB alil e sty 3l
aall WS ) dila) il ) A0aSe A e Lhieat BlA e @iy 2050 ale 8 %10 Lol apaall )
b o cSagll
LS 2050 ple b % ale 2.8 ) il ampal) glid) (38570 Gsile 4.2 e Sl el Galiss) Jaadls G

(5) S izl o

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



198

2018 ey )9¥) G 5US 204-191:(4)5 Lo Ll Eiganll Ly gead) Unall — (g 405 Art

Unmet Demand
Selected Demand Sites (5/17), All months (12)

4.2 B Ref
40 Il canal efficiency

2011 2015 2020 2025 2030 2035 2040 2045 2050
&l i)

W) <l 9B BElES Cppaal g Ui (3 9 Al ) Allala B ALl Jaad) 5 (S

tdiad) (o BeliS Gauat gujlisn .2
S el Gl B 3 NT0 e () BeliS Caeaty (Ailal) Blodll (he Jiliilly il () pladiunls pusill DA (s
2050 dle 3 3a gple 2.2 ) dead %o 0sile 4.2 e Sl Saall ) Galady) 2l 2050 Ll & %90

soliaad) 138 Gk L madl b eyl (mles) g (6) JSally

Unmet Demand
Selected Demand Sites (5/17), All months (12)

4.2 ] e

4.0 Irrigation efficiency

N

2011 2015 2020 2025 2030 2035 2040 2045 2050
& gl

B o) 3RS Cpaalt g jlin (339 Al all ABhaia B ALal) Jaal) 6 JSEY
(S5 JsY) sliall mad) () sy (o)) 5ol Cppusad g)lin .3
o) syl Guling®s Gsile 4.2 8 dadsidl Sl Saal) dawi caasal) sylisdl Ty ¢ Sy J3Y) snlind) ey
(7) S8 8 eals 98 LS %0 (ople 201 ) al) iy of sy

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



199 2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

Unmet Demand
Selected Demand Sites (5/17), All months (12)

42 B Referer
4.0 . and Canal

2011 2015 2020 2025 2030 2035 2040 2045 2050
&) gead)

A8 Mg N il 9B BelES Cpal) el g Ui (38 9 Al al) Alala & ALl Jaad) 7 JSAY
:c\:ud\ Alas _f_)\.g.u 4

2 Jie asagall dnanll Ll (e B2l DA e @lldy bl dlias @bl )8l meall ol ) Slaull
Osda 4.2 (o AL Saall e i o oS (msall Sl aaeS asdlaly (o2 cdessll ey 2025 i )8l 053l
Toay Sl Jaall b Galedil) Laadls Cum (8) JSA 8 mamse 58 LS 2050 ale &len %o 0sle 1.5 ) dead 3

2025 sle o

u
Selected Demand Sites (5/17), All months (12)

] e
Bl water Harvesting

2011 2015 2020 2025 2030 2035 2040 2045 2050
&) gl

(G890 ) olall dlaa g U (38 9 Al pal) ABaia A Lall Jaad) 8 JSA
o il Gugynal) Gasall 8 il el Jli S daulad CHLAS AL Slagsliand) w56 (1) Jsasd o bl

A(9) S8 b daamsally et ) 58 (msa b el g i) 3 L) el

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



200

2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

Jp Oslally B jata A g pall il g jlisad) (38 g dal Al Alata & ALal) Jaad) 1 Jgaad)

S g L 2011 2020 2030 2040 2050
PG 4.190 2.914 2.915 2.018 2.916
s il 5B 5ol 4.189 2.854 2.855 2.799 279
Al (s ) Belis 4130 2518 2516 2.203 2.201
el 4.129 2.463 2.461 2.095 2.094
sall s 4.129 2.463 1.858 1.463 1.462
o
3.8 \\
3.6 \\
sal— N\
52 N\
AN
:12.8 \\
i
3%

<) i)

A g ptall cila gy L) (38 g Al o) Alaia A lall Jaadl 6 JSA

s elaliingy)

bl ae Aladls Auhall Slsin Pl Lugyad) Glagslind) 385 o)l gl & Sl Saad) (el -
V) (412 %) lste (@ il 8eLS Gpand golines ki 2y Saad) aliad) 1aadl 2050 A b xapal
Sl (miss) medl sylinn Gabi vie Wi (24.52 %) iall (o) 5elS ppuat v € I8 aids) 4l
(28-19 %) _lsia
sole Gl ie Sl Saal) alind Lasgl Guae Sl Saad) Qi 3 Ll e sliall slean clils s -
.(49.86 %) _lsia (0152

) bl:\A]\ Alas

tila il

5l (o)l (Bl Sl s Lagmlly (gl Y Jsmally allall ablse b ALl gl (g 2lacy) St 50US 5aby -1

2ol

8feal) Jolas 4

sl 8 Al Jaall e b ages Llia) A8le 3lge (el oludl) sliany iatll ciliie dalE) -2
Aalily JalSie jshie (ge &8l Slgall 313 8 B35l algall ) Hlan U Al )l 23l aladid & augl) -3
.Q\:\M‘)ﬂ\ sda Jia ler‘ &_\:D.J'.'\]\ ua‘)ﬂ

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December

a2l




201

2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

dag i i) daala cdgiaal) dunigh A YD aladl (s b &S Slgall aladiu) ai5 L (2008) s aha
)55

(Giad daals cdpaad) duvigl LIS AL Blgall 52 3 alall g Uil Jae jaghal ) aimg o (2015) 4lbs ¢ dla
coa 139 . male Al

LS bl dadalll ol pladiuly S paladl g 8 LS Sl 5y bl L(2015) Sl coule
e 134 Lla dadls L))

Abu Zeid, K.M. (2012). Mediterranean water outlook: Perspective on policies and water
management in Arab Countries. In: Choukr-Allah, R., Ragab, R., Rodriguez-Clemente, R.,
(eds). Integrated water resources management in the Mediterranean region. Springer,
Netherlands. 223-235.

Alfarra, A. (2004). Modelling Water Resource Management in Lake Naivasha. MS Thesis,
International Institute for Geo-Information Science and Earth Observation of Enschede, the
Netherlands. Pp.91.

Allen, R.G.; L.S. Pereira; D. Raes; and M Smith (1998). Crop evapotranspiration guidelines for
computing crop water requirements. FAO Irrigation and Drainage Paper 56. FAO Food
and Agriculture Organization of the United Nations, Rome, Italy. Pp 293.

Arnell, N.W. (1999). Climate change and global water resources. Global Environmental Change, 9:
31-49.

Assaf, H.; and M. Saadeh (2008). Assessing water quality management options in the Upper Litani
Basin, Lebanon, using an integrated GIS-based decision support system. Environmental
Modelling and Software. 23: 1327-1337.

Ayele, A.S. (2016). Application of water evaluation and allocation planning (WEAP) model to
assess future water demands and water balance of the Caledon river basin. Master of
Engineering in Civil Engineering. Central University of Technology, Free State, South
Africa. Pp113.

Chuahan, M.K.; and R.K. Shrivastava (2017). Acritical study of water availability and water use in
upper chambal sur basin in madhya pradesh. J. Indian Water Resour. Soc., 37(4): 47-55.

DWAF (Department of Water Affairs and Forestry) (2004). Olifants Water Management Area:
Internal Strategy Perspective. Department of Water Affairs and Forestry. Pretoria.

El-Kholy, R.; A. El-Saadi; and A.E. Abdin (2012). Pollution and measures towards de-pollution of
the Mediterranean Sea. In: Choukr-Allah, R., Ragab, R., Rodriguesz-Clemente, R., (eds).
Integrated water resources management in the Mediterranean region. Springer,
Netherlands. Pp 175-194.

Falkenmark, M.; J. Lundgvist; and C. Widstrand (1990). Water scarcity - an ultimate constraint in
third world development. Tema V, Report 14: Department of Water and Environment
Studies, University of Linkdping.

Haddad, M.; A. Jayousi; and S.A. Hantash (2007). Applicability of WEAP as water management
decision support system tool on localized area of watershed scales: Tulkarem District in
Palestine as a case study.” Eleventh International Water Technology. Conference, IWTC11
Sharm EI-Sheikh, Egypt. Pp 811-825.

Haktanir, K.; A. Karaca; and S.M. Omar (2004). The prospects of the impact of desertification on
Turkey, Lebanon, Syria and Iragq. Environmental Challenges in the Mediterranean 2000—
2050. NATO Science Series. (37): 139-154.

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



202

2018 s/ 9¥) G $1S 204-191:(4)5 Lo i) Eganll 4y ped) Unall — 194309 Anf

Kaisi, A., M. Yasser and Y. Mahrouseh (2005). Irrigation system performance: Syrian country
report. In: Lamaddalena, N., Lebdi, F., Todorovic, M., Bogliotti, C., (eds). Irrigation
systems performance. Bari : CIHEAM, Options Méditerranéennes: Série B. Etudes et
Recherches. 52(2): 179-192.

Levite, H.; S. Hilmy; and J. Cour (2003). Testing water demand management scenarios in a water-
stressed basin in South Africa: application of the WEAP model. Physics and Chemistry of
the Earth. 28: 779-786.

Linsen, M.; and L. Rodrigue (2010). The role of water balance accounting in the decision —making
process leading to new small dams in the Preto river basin in the Federal district, Brazil.
Geophysical research abstracts. 12:2691-1.

McKinney, D.C. (2004). Technical report: International survey of decision support systems for
integrated water management. Support to Enhance Privatization, Investment, and
Competitiveness in the Water Sector of the Romanian Economy (SEPIC) IRG PROJECT
NO: 1673-000. Bucharest, Romania.

Metobwa, O.G.M.; K.A. Mourad; and L. Ribbe (2018). Water demand simulation using WEAP 21:
A Case Study of the Mara River Basin, Kenya. International Journal of Natural Resource
Ecology and Management. 3(1): 9-18.

Oweis, T.; and A. Taimeh (2001). Farm water harvesting reservoirs. Issues of planning and
management in dry areas. Intrnational workshop on integrated land management in dry
areas. China, 8-13 September.

Raskin, P.; P.H. Gleick; P. Kirshen; R.G. Pontius; and K. Strzepek (1997). Comprehensive
assessment of the freshwater resources of the world. Stockholm Environmental Institute,
Sweden. Document prepared for UN Commission for Sustainable Development 5" Session
1997, Water stress categories are described on pages 27-29.

Raskin, P.; E. Hansen and Z. Zhu (1992). Simulation of water supply and demand in the Aral Sea
region. Water International. 17: 15-30.

Rich, P.M.; H.ZW. Laura; E.E. Mary.; L.R. Thomas; and J.W. Cathy (2005). USA Decision
Support for Water Planning: The ZeroNet Water-Energy Initiative. Proceedings of the
World Water and Environmental Resources Congress.

SEI (Stockholm Environment Institute) (2012). WEAP (Water Evaluation and Planning)., Boston
USA. Available on: http://sei-us.org/software/weap/ .

Sieber, J.; D. Yates; D. Purkey; and L.A. Huber (2004). WEAP a demand, priority and prefernce
driven water planning model: part 1. model characteristics. Submitted to Water
International.

Simonovic, S. (1996a). Decision Support Systems for Sustainable Management of Water
Resources: 1. General Principles. Water International. 21(4): 223-232.

Simonovic, S. (1996b). Decision Support Systems for Sustainable Management of Water
Resources: 2. Case studies. Water International. 21(4): 233-244.

Vogel, E. (2007). The Columbia River’s region: Politics, place and environment in the Pacific
Northwest, 1933-Present. PhD thesis. University of Oregon, Pp.310.

Yates, D.; D. Purkey; J. Sieber; L. Huber; G. Annette; and J. Herrod (2005). A physically-based,
water resource planning model of the Sacramento Basin, California USA. Submitted to the
Journal of Water Resources Planning and Management, American Society of Civil
Engineers. Pp. 34.

Yilmaz, B.; and N.B. Harmancioglu (2010). An indicator based assessment for water resources
management in Gediz River Basin, Turkey. Water Resour. Manage., 24(15):4359-4379.

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



203 2018 swasstf )98 (i 5iLS 204-191:(4)5 Ll il Eiganlt 4y gt Uaal) — 9 305 S

Zawahri, N., J.S owers; E. Weinthal (2011). The politics of assessment: water and sanitation MDGs
in the Middle East. Dev Chang. 42(5): 1153-1177.

Zimmo, O.R., and N Imseih (2011). Overview of wastewater management practices in the
Mediterranean region. In: Barcelo, D., Petrovic, M., (eds). Waste water treatment and reuse
in the Mediterranean region. The Handbook of Environmental Chemistry. Springer. (14):
155-181.

Al-Ali et al., Syrian Journal of Agricultural Research SIAR 5(4): 191-204 December



204 2018 ey )9¥) G 5US 204-191:(4)5 Lo Ll Eiganll Ly gead) Unall — (g 405 Art

Irrigation Programming Using WEAP - MABIA Model in Al-

Kabir Alshamali Basin, Syria
Marina Al-Ali*® Jamil Abbas® Emad Kubeli®¥ and Hussen Saleh®

(1). Faculty of Agriculture, Tishreen university, Lattakia, Syria.
(2). Higher Commission for Scientific Research, Damascus, Syria

Received: 02/08/2018 Accepted: 24/09/2018

Abstract

This research was conducted at Al-Kabir Alshamali basin in Lattakia
Governorate, this area in located between Syrian-Turkish border, and the
Syrian coastal strip within an area of 835 km?, to evaluate the current status
of water resources of the agricultural sector, and suggest future scenarios to
reduce water deficit using MABIA and WEAP 21. Water evaluation and
planning depended on the data from the Directorate of Water Resources in
Lattakia, including: river flow, storage capacity, monthly storage, volume
curve of dam’s lakes (Tishreen, AlHaffa and AlThoura), evaporation, and
losses to ground water in addition to springs monthly flow of and
groundwater recharge, besides the data of climatic factors from General
Directorate of Meteorology, data of the Ministry of Agriculture (land use
including irrigated areas and cultivated crops) and data from the General
Commission for Scientific Agricultural Research (mechanical and chemical
soil analysis) to calculate the basic moisture parameters. The previous
mentioned data were interred for the base year 2011. The results showed
that improving irrigation cannels reduced water deficit from 4.2 million m3
in the year 2011 to 2.8 million m® by the year 2050. While when field
Irrigation efficiency scenario is applied, water deficit was reduced to reach
2.2 M.m® in the year 2050. But when the two previous scenarios are
combined, the water deficit which is expected to decrease to 2.1 M.m?® by
the year 2050. While when water harvest scenario is applied water deficit
will be reduced to reach 1.5 M.m? by the year 2015. From the above, the
importance of applying mathematical modeling using water planning and
assessment MABIA and WEAP 21.

Keywords: Water resources, Agricultural sector, Al-Kabir Alshamali basin,
Water deficit, MABIA, WEAP21.
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