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6- IPCC: Intergovernmental Panel on Climate Change
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5- Downscaling
6- Atmospheric-Ocean General Circulation Model
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1- Energy Balance Models

2- Radiative-Convective Models
3- Statistical-Dynamical Models
4- General Circulation Models



WA LT — o0 Folods (YO wlr (S g T ANY

3 o909 iy sl HAACMB (cogos (83,5 Jaa 51 (L)1
SV XNV claoygd i oyl ol wlies, Jse
o3lit sl B2 5 A2 L] (glbgy,lis o Y-VI-Y 2% 4 Y-F)
FoVN=Y A lej o9 (gl a8 sl s bl ol s S
et B2 9 AZ (g liw b (Su5)b Juad sl Uy, oo
150l o Lss cpiomen gl il aalgs ialS aoyd Ve/Y 9 VV/E
Olls8l oS sl a0 ¥ Led a7 Jloj willle 5 (Lad Glilgy oS
=28 bl Rl Lo YY Loy ol el o)y Ve (S g
e gass |y o Sl g ealblyeis Sidos (b (V) o))l
@l G 0 8 5T g sy 2090 |y dilse (5598
cbale Jl3 81 551 55 oAl ()8 sl pojgd paiS 3 Sles alols
o=l s dalgs wls b ials g by Giolil oS ST 6o
Ol L g 0ad 90 ok (bl laisse I e S
9 9y 29 03938 35 (e Sl el lie UL 550
SN yamme 11y by S 5 paldlyes s (1) ol)San
Ladl by ), 8 (9,50 GBOMSL (58 g 5 (55y9ltS
alols gl oll 1 153905 e YoV o b |y oaliluis
A D V/FY 5 /M CSpn VoV o V¥ ol (gl bod Lawgio
5 Gt e cslamle 3 lod Lilial g o 03538 51,55k
15 Lialsdl el ol wlol o 290 dalss Jlo slenle o
9V =l G YoV 5 Vv sl (gl eVl ()L (Sl
B 9 55 (bl (TF) QlilSan 5 )l 392 203 14/
Ll ) co9 S m 53 O sz sl 1y (Lmsle —eiy) @250

Ly oolel g lod g o) (sloodls 3905 sy el s
4 €5 DOE/NCR PCM _jogas 33,5 Jis  sslis

oS ol ol Lol guls s ol 32y A2 s BLAL (ggybis
Lol b amlgs 5Sis (S Juad g jogbye () Juab
L Seis slaple j3 s 35 5y o5 03 (LS (ppionen
rorl8l s bl o 555 5 e dplne LY 4R Jlo )3 (V)
P LA R -tR SRR SLTWR PR PES 28 L WTRIRIIIN
o l38l Ao 3 VY pod )90 (glys g duoyd A Jol 0y9d (sl
0ol L Yoy e Jlo o 35 (YY) LilySen 5 SSW 0,8 anlss
Sl 3 (slod (1Sls 5 ou3SLo julai (codldl (gl ey o
255 3 e (ooeldl (Sl yiite (g yiors I (2l el g (oo
sbroysd (sl 35 9y Wit cl IS L g 0392 325

g2 dal b g dmelome b5 o]

L gy 9 3lge

O3l oy s a8 5L oo 5Kl dapd 4/ 2505 55 Lod 4Vl
Lo Gl i b (B 5 (ot el e ol
=) e s YoVemYeqQ g Yo )oY oY 003 03 )3 1) ouldlois
ol (o)) (sl ol 313 I8 gy 350 29,0005 dde>
HadCAMS Juo (295 55k ()50 & aldg) b2 555 2
“0)9> s 9 B2 9 A2 (g3l 93 co | (Wlalo (slod 9 (5)L)
@L,.J S ged Q»L,.u):) LAZA uuL&.o A ol ul}b.)l u.:[p) dL!b
5 0L BY L Uiyl xSl 090 93 b (sl a8 3l i LSl
Loy VLV 5l L oS O o S oo oy Lil581 Led
g liw gy iy oS e as ) F/E LYY jl s g ials
a8 0l s (F) yonali 5 (llales .5 anles 039381 B2 § A2
Al u\_ml:f L&j )Lu 9 My 0y9d ul).xl 0 &Jﬁl)*w Ja)l)w o
e 1) CGCMB.L Jase (1) o, Lsan 5 5l 0 A nlss
o=l Led s WL i Gl 610 B2 9 A2 jLasil slagy )l
clamle y3 o)L ol a8 sl ol Ll gl .3ge5 o3l
VY 05 93 (gl Il 05y dals il slomlo 31 it by
Oil58l ealatwl 3 )50 (slagy liw olod o YoV e=Y+AR 5 Vo)
O 2 e ¥r pials g g g (Jled slogend 2 1) 25k
Olie Lol 00,8 (i 598 (S5 g bl sl )
gyl gl sy oS ol as 2 X2 B YIY 1) Ly ilsal
A2 ooyl 45 2315 Ui oypizmen Lol 55,8 i b A24B2
Sl 5 el ol salss oL odtl 5 1y Cundy o5l
5y50 YAD =Yoo ¥ lojoyed 0 ylwl 3 olisl )5 1) w8l (Y0)
Wby by Sl g JBlis jd inljdl oxig) Ll isls 8 )y
SRS 5 (Srimo Sy Jdd & o jped )3 aLBIS glaand
o @byl s 15U (V0) L2l Ken 9 Sl 65,8 sanlite
Jie S gl ol i3 e 3590 1y )il (06 gz 5
HadCM2) (el Jae 55 9 593 5l iomi slin 2 (Sjlgs
ls a0 eolar wl YeYO = Y+ AD Jlsjoyed 93 ;0 (CCC
Wby s 1) waldl s 4 Cllgy Cumlus < Jdo 93 2 3l o>
LialS o Lo ey Jslsl asy bl Sl a8 ol ol Lyl
S el 2y ((Sk > paal ) sl QUlg, 5> 5L
2l @bl G5l s ldless Sl 3H(Y) )Sen 5 5k 1500,
W0 8wy )90 Wilewl H> GUadalquivir sy, asge
T 5 5 (S5 )3 I3 50 4 e il Jols ol
‘_s_j Lo asab gl &kl 5L Gilw o fpizmad 2l olis |,
S 6o g Lo @ dis Yo¥V-Y-Ve Sloj 090 1 (6l
(V+) hlSan g gis bl dnles iol58l woys Yo VO Ly ,és

5 Lod Sl 5 JBho) (gl maldl s Sl b)) ol



AN gz oges (90,5 Joe 90 dumwlio

2 25290) AB iz ()3 (K paasS paS plai LS )0
Sloslatwl Ly jeS'is (slaoyg (gl (2gycaiS ddgs cusS (6Nl

133,85 duwle (YAAD) el g 5915 )la alsleo
ET, =0.0135(KT )R,(TD )0'5(T +17.8)

(¥)
KT =0.00185(TD)* ~0.0433(TD)+04023
D =Tmax _Tmin (&)

Ol T g jgy p plogsen cunss 2 @ p0 (555 9 25 ETo &
= alals Jﬁl» 9 )45‘.\> L;Loé E.A:J):J Tmin 9Tmax Slale L§L°'>
4S8 il e aejlyd il Ry bl e 3,8 Sl s )3 cunes
olo 2 (slp (2l (2)e bl 2 g 0392 j9y 2 S50 e
S 3y5-0 0lS (3585 5y dploe gl el asiie (200
.\.wl)@ Ga:Lf g.,o).;.o KC UT » &S WUS@ odl&iw! ) dolro
ET, =ET, xKc )

el pa s a b Ll (V) JleS g eoljde ol s
9 S22 ey 9 9,5 (o) @l Ol (eelidlsr Slealu
Gy el Gty +/2% dgas aVlo (1 Sle (sl e jd g, 9
dolye 50 odd oalaiw] (g0 ks 93 9 Joo 93 jl dlols ol dulio
Lals laye (55Lee ()bl slomadls j s 5 o))
55 in Slagyo a5 (LOS) Stsad S 20 5 (MSD’)
() a5 o2kl (RMSE") balld Sl

MSD = )’ (Smulated, —Observed, )*/n  (v)
i=1

> (simulated; —Observed,; )’
RMSE = [ = -

LCS =2SD,SD, (1-r)

1 W

()
ol (sloodly o jlxe GBly>sl SDM 4 SDS ¥olee (pl 5o
g 005 odalde gloodly  Siuwed Copd I g odid (i g 0AD
5l i (S Blhsul 15 MSD il o 0ld o i
5 Olalin cllwy Sloj el Cyxe LCS o cunl wlinli

5- Mean Squared Deviation
6- Least Correlation Square
7- Root Mean Square Error
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1- Hadley Center for Climate Prediction and Research
2- World Meteorological Organization

3- Calibration

4- Validation
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Abstract

The climate change was known to force local hydrology, through changes in the pattern of precipitation,
temperature and the other hydrological variables. In this research, the impact of global warming on maximum
and minimum temperature, precipitation and evapotranspiration (wheat, corn, tomato and sugar beet) of
Kashafrood basin under two climate change scenarios (A2 and B2), and the output of two GCM models
(HadCM3 and CGCM2) for three period of times (2010-2039, 2040-2069 and 2070-2099), were investigated.
For evaluation two scenarios were downscaled into local level with Automated Statistical Downscaling (ASD)
model. Precipitation was expected to decrease and/or increase, depends on applied GCM. The results indicated
that the annual precipitation decreased for three periods under CGCM2 model and also for two scenarios (A2
and B2) as much as 13%-16% decreasing, the annual precipitation for three periods under HadCM3 model and
two scenarios (A2 and B2) as much as 2%-8% increasing. The maximum and minimum temperatures in the
Kashafrood basin was predicted, which increased by CGCM2 and HadCM3 models with two scenarios. Based
on the HadCM3 model, maximum and minimum temperatures were expected to increase 2.4 0C to a.A 0C and

0.6 0C to 3.8 0C, respectively; for 2070-2099 periods. For CGCM2 model, maximum and minimum
temperatures were expected to increase 0.06 °C to 2.59 °C and 0.1 °C to 1.9 °C respectively; for 2070-2099.
Evapotranspiration under A2 and B2 scenarios and HadCM3 model was increased but increasing in
evapotranspiration with CGCM2 model under both scenarios was not significant in many cases. The comparison
of two models and also two scenarios indicated that more critical status for A2 scenario by using two GCM
models for this basin.

Keywords: Climate change, General circulation model, Downscaling, HadCM3, CGCM2, Kashaf rood
basin, Evapotranspiration
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