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Abstract

In this paper, impacts of climate change on water resources and food

productivity of Zayandeh Rud basin using HarleM3, GeM model data

under SRES scenario; A2 and B2 for the periods of2010-2039 and 2070-

2099ue investigated . Meteorological analysis shows significant decrease

in rainfall and increase in temperature and successive dry years up to the

year 2100 Inflows to Chadegan dam was simulated Using Artificial

Neural Networks (ANNs) model. Then ZW AM model was developed to

allocate water to different water consumption sectors. The results show

significant deficit in inflows to Chadegan dam and water for the

agricultural sectors of the basin up to the year 2100 In the next step, the

SWAP model was used to simulate staple food (Rice, Wheat, Barely and

Potato) production of the basin using climate change information, which

revealed decrease in food productivity and increase in coefficient of

variation up to the year 2100. To alleviate the negative impacts of climate

change, two strategies were evaluated; reduction of cropped lands by

applying full water requirements and change in cropping patterns. The

first strategy was beneficial only for rice. But changing the cropping

pattern and substitution of wheat with rice not only produce more (3-10

+48%) calories but also resulted in reduction of water consumption by

10%.
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-HI,; ..;Jol:..o d-I )' .s ..:....1ell;1 jl ,J.Ii)4 d--"iS , 1.0,J-i,1}1 Jol,
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0.;1;.',) Xy,l "'"'':> )' ~I wI~ if')Y, ~l;:; .[Kamga, 2001] J.:,4
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k...,::. , J-i,1}1 -'-"')' II 01,;.,...,,<0.;1;.',) 04,p.- k...,::. r.y.-r ••..•..
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.[Yu et aI., 2002] .>A'lS"
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.J.,.-51<.s' ~ J-i,1}1 "< 0Lo,\,I'j..J1 ~ .[Parry et aI., 1999 ]

0Lo,\,I'oWl. ~~ ••.•.•0Lo,\,I'',)lS" )u..;1 .s<.S)~ •..:....1<:.J,v.-:... d.~

=~ 0L...:J .) "< ~ j..J1 ~ ~ d-I ~ ')'"
<.S' ~ J-i,1}1 ;;1; .[Wand et al.(1999 ), CSCDGC.(2002)]

~l;:; .cJ;! )1) if')Y, ')'" 0Lo,\,I'jl <.S,I..w,~ <.S,) d.~ .J.,.-51
0Lo,I.,5'r~;,J~ ,~ )' <.S-'-"')' ry , 'f •• n J-i,1}1 jl 01..:.;

d-I if')Y, .[Wang and Connor, 1996] ..:....1.,~ ~y, , ~ 'fJ$

<:.J~ ,~ J-i,1}1 ,;,.;bjl )' <.Sj),L:5 <:.J'1~ J,)" <.S,) • .li,..I;
.[Olesen and Bindi, 2002].l....:S' lS" ~ ~ I) 4,)1 J~ )'
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oU.o~m jI ..?-i. wl~ ~ j,.; wL.j )~ jJ..o <.r.,j> .:fif );;)~
.:.Jl;.~.:..l,.wb<..)~ if'; ~ .;.;1) ....,;". )~ •y.f>; <y-I)!.~ .c...1 J.3

Q(t)=f( R(t) , R(t-l), Tm;n(t), Tm;n(t-l), (\jJ..o)
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otiu.L.Jx,)~h..,:. R ,J.,.,~ o~m otiu.L.(.S!~Q .,I>l..o<y-I)~ 05

otiu.L.pl..\> , .ftl.i> oL.~ h..,:. T max j Trn;n ,~ ~ .~I

.y,r )~<J:-'j z:b.. ~ .~) O~),> ~i; R, 'w~} .wb .~I
~ ~ wL.j , ..;,:.5 wL.j .J.:J>~wt.:J (1-1) , 1 , J.,.,~ ";1,,91A-

jl O~),> ~i; jl ",IS' )L.1~,,; J,).l.! .c...1 y.f>i; (.L.) rl!

c...1 •.....:..~Li::....1J ~),1)!. ol)!. ..;L.L.. , jY.-f)L-1. J>,)
.[Hargreavesand Samani, 1982 ]

•.•.•1 ~ .>jl.wJoMl-Y-i.
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I) wl$ .x.;5 •..•ya.o ~ , x5 u" )IS'(.S!1~ ot:.- )!. 05 .....:.

~ ",1 o~m)J.A. <of Y" .x5 u" .y,} U. .f jI Ja-,rY' ~

05 .....:.~o:.:.b r>'" ..;;-:s )!.x,1,;- u" , c...11)~ I) u""l;. .::J~)~""!.,J,I

jl jJ..o<y-I~ )~ .c...1)$ r-li; otil;.~,)c...~ ~~ ~ , ~ ~
.[WEAP,2002] c...1 •.....:..~Li::....1"WEAP ",1~ jJ..o";[,.o

.J.,.,jl o)~)!.'.No .",1 ~"~ ou.c...l,.w c...1 )~li jJ..o

)~ I) ~ ~j ~),...~ ou.~)~ ",1 oLDlAiu d-!.Ijl

•.lJl,~.:.Jl;.~..,)91.~1 u1~ ~ ou.Y.-)t:....(.S!~j)

ulk~ .::N,..-.. J.},; ~~ .>jl.w~ - r-i.
jJ..o jl .~Li::....1~ .:..)I~ ~~)!. ~1 ~I~ ~}I t.s"'))!.

, L.f .",1 jlA;;1ojL....,.:. )!.jJ..o<y-I~~ .c...1•.....:.r~1 SWAP

i; c...1 )~li jJ..o .c...1 •.....:.~ ..5l;. tt,.:.l y.j- , tt,.:.l &>1.:..0 )~ j,J:><..

J.IY' ou..~b , 0)~1 ou. •.•l;)!..t.s"'WI,...ou..~b .:fif );;)~~
~ .:..l,l'p'-.x5 ojL....,.:. I) J ~~ , .....:.)..\$ .....:.)~

.c...1~~,.. [Van Dam et aI., 1997] )~ jJ..o<y-Iw,..l~

GFDL,GFDLT,GISS,UKMO, oLo, jJ......o~ wi,...;....--0 "-4

.~f .)1..:.1HadCM3, HadCM2.PI,CCC,ECHAM4

u"~ J>~f jJ..o jl ~ •..,)91~ ou..~b jl ~ <y-I)~
oY.-)t:....,~ .::.:>U • .....:. ~ wi;:.J301Hadley ;>Y' )~ 05 HadCM3

, r.\.-r.l"~ou.')'~ ol)!. SRES'ou.y'-)t:....~~ jI B2, A2

~, ~ .:.,..J Y.-)t:....,~ <y-IJ>~ .c...1 •.....:..~Li::....1r.y.-r.~~
.~~ ol~ ,f>~ t,,;~ .~1 ~j ~ , if~1 '0~L,;.;1

)!.B2 oY.-)t:....,0~L,;.;1Jll.... )!.~ A2 oY.-)t:......I$i; 05o)~

)~ u..~b <y-1.[Carteret aI., 1999] c...1 ),:;.-1~ ~j ...kl....
05 ~ (.S!I,,9IA-j,b) 1"/V0o x (.S!I,,9IA-.y,r) r/o°,y't.;..
x,""':',y't.;.. ~~ ./Oox./Oo ,y't.;.. ~ .~l:;;)~.::..9~d-!.Ijl ),l>;.-~

...k.;.; , ~ ~ ~ ...J>Y' )~ .[Aerts and Droogers, 2002 ]

- \~~. ou.jL.. ol)!. jJ..o <y-Iou..~b •..)=> .:..k~1 ,y'U )!.4,;1

w~} .wb .~I) x,.....:. """to.. J:><.o .:..~~I ~ , ~ .;.; \~r\

(.S!u..:.,..J'or' ,~ <y-I"""to.. jl .(Jx,)~ol)!. ~~ , L.~ol)!.

~~ u"~ J>~fjJ..o ou..~b or' )~ w1j~1 05 ~1u" c....l.!

u..:.,..J ~ <r.'" , ~,:, wl.-S:;or' ,~ )~ u..~b ~[,.o i; '':'u''

.:..l,l'p'-.x,.....:. ...k.;.; b~Y'x~to.., .....:.j~1 .~1 ou..,b or' )'

.c...1~~,.. [Alcamo et aI., 1997] )' w'f ..)=>,y't.;.. ~

~~ .>jl.wJoMl-i.
~~ , ",1 ~ oX) •.•l;)!..",l;I,) - J»~ ~1} ojL..jJ..o
),l>;.- <y-.l.!.c...1 6)1 ou. ojL.. ..,.:. jl oj),L.:.S".:..)I~ .>,,1,;-

ZWAM' ,,).~Ij ",1 ~ jJ..o • r if~ ~ 4 jJ..o

j.l...-o , (c...1 •.....:. ~ ~ <y-I ol)!. i~ 05)
A

•.•bl )' 05 .....:..~)!.)IS'~ , ~ [Van Dam et aI., 1997] SWAP

.,,:, u" <Ill) 4,;1 jl o~ ~

•.•.•Ul,) - ';)4 ~j".s .>jl.w~ - '-f
•.....:.ojL....,.:. if~ ~ 4 ..5.,;5:;jl .,Li::....1~ ~1} <y-I

.....:.~u".:..~~I J>jb)!. ~ ~ if~ ~ 4 jJ..o .c...1

)~f.;.~~,.s"lro )~ 05 ~jb)!. 'ou. ~ o~~j ,1.;.; jI 05

i; c...1 )~li if~ ~ 4 jJ..o .c...1 •.....:.~ ~ bl,;)

..;L..W I) 4,;10=! .~ ~I,) .u..~~ )' ,~,.. ou.,s:J1jl .,Li::....1~

......:..lJl,1,>~ 4 (.S!I)IS'.x,,:, (.S!L..W~I,) <y-I"':ci4 .~,:,
[Dawson and Wilby, 1998] [Coulibaly et aI., 2000]

J.,., .~I (.s!' )L.1(\I"rr-\I"A.) jL.. \0 jI 4 Joj,..1 ol)!.

oL.~ , (I' , \ ou..}" , c...,)1~ ....,;". oU.w~~ j.l..:.) wl!,~

<r.'" .c...1 •.....:..,Li::....1,~ .~I Jx,)~ , w~} .wb .~I

l_~=' ''''A''')4!.' O)l6Il><f'S.!,)lIl> .01111<,.>\ ~!l.o C1~ ~=_=-'
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