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1- Statistical Down Scaling Model

2- General Circulation Model
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Figure 1. Geographical Location of AghChai Watershed in Iran and West Azarbaijan
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Table 1. Geographic specifications of Khoy synoptic station

S5 Saingiaw oSl (ol Clasuio =Y Joio

bl Olasis <. :
I " oy g9 e L
sl poe sl Job ew)l o] pb
YA XY o AR X s

Jao 3 ol LB s jobdy 9 5y g o
dls ¥o godls 5 imek ol > Asle SDSM

J b)) s zeily sl ¥+ +) 5 Va8Y Lo I NCEP
B2 5 A2 gl 55 cos HAdCM3 Jue slaosls I o
b o » el e loand Gl
9 YoVer¥Yee) dlo o o] 0y90 95 4 (VAAY=Y-.V)
V8 Jols NCEP (slajuiie i ooliwl (Y+¥--Y-0-
oyt dagl o ) & Adle gyl Jits e
oS g (Nwed cuye YL b & it
Ol sl e oked o odly b i il
Jo 5l Qe it e Sl (sly (V) g e
£ 55 il gds b piito 5o 51 4 3 03lil SDSM
(v (o Cagby g JBwbgSe B g B0 g)lib
(csoeldl sl poito) atnly (sloyeiio b ) (St (2 5V
Y Jsd> b4 NCEP slaysio Cuvygd ddg |y

) Baod (g
slopsie g)lol ol oldens) ly ivgh cul »
lodly i edlaw] HAACM3  Juo (slaosly I ¢ o8l
oKl glaodly  Jols  yimghs cpl 0 edlaiel )40
oyt Gogby e S0 glaods (s Sengiw
cos HadCM3 Jas (slaosls o (NCEP) LUl oo
5 dbude Jold (68 Sgiw oK) (slaodly Lol o
Okl B VY wgl5 Jsl 5 alis) 55k 5 alig) slod aineS
odlazwl D90 JJ.A W]g 9 u}(....\.o)lu&‘ d‘)’ YooV ).).AL:JJ
DB Cwd 4 ooy Ll jolate cpl (gly oS wizd S )13
La8 Jde 3ly g g 0ud Jas SDSM Jae Jsid
P Y0 okl 4 oasls gl HadCM3 Jue (slaosls

kg & Wbl oo (Jlad 5 (Fpb i) 42y TIVO
s cpl (29 sl oad &l)l (1) ) Kan 5 499,65

RV
NCEP (sl yuxio =Y Jgio
Table 2. NCEP variables
ke ) ke )
s (gle Cas o \\i oo paw Hlid )
e Sy ‘a e Glgn by )08 v
e (oh)F \Vd w6l el sy Y
JBligiSa B ()lib elis)l ) (gylae cas Wv JBlgiSa b g5lid eyl ) yledl bl s oo ¥
Sy D b i) 3 oS el " Sl B 5125 )53 yn ol 308 >
JSolgisa 0+ (g)lid gl )0 ol caps A ISl e+ (g lid gl > (oo ol cax 5
Sl e oz elis) 3 oSl 2 SISl a 0+ 8 £l > Jeuile g v
JBsligiSa AD: (g)Lid £lisyl )3 (gylae Cas A JBslysiSa AD: (L33 elis)l ) ()ledl i sy A
JslisiSn AD- (g )ltd g5l > oS el Yy JeslsiSn AD- (g )Lth g5l 15 lgm ol )28 3
JSlygiSa Ade ()Lid elisyl )5 ol g vy JBelgSahde (g)lab il > fslyssy )
JSolygiSa AD: ()Lid £lis)l )3 (s Cugb) ¥ JBslgSards gylas glisyl 5 2151 W
s (o Cug) va JBlgSaAde (o)l eyl )3 (o gl W
Sy 93 gyl s 1 Sle \td w039 Cugb) WY

(IPCC, 1999) HadCM3 wsldl — (so o Glasuio =V Jodo
Table 3. Atmospheric and Oceanic HadCM3 model properties

OGCM AGCM

SRES (gjlwauds slag b (& 5lwded 093 GHG Simulation Resolution Resolution Js
Al, A2, B1, B2 SRES Scenarios: ¥+34 — Y44 COZNMAN- Y/a x YV Y/o x YIVO HadCM3
AR - . X X
T SO4: \AAA-AS- a
o) e 2 19 ol oy > haw jLiS) (6 k] SDSM Juo g pabld

)Iw‘ w9 o> ‘Uz)lf )AJGA s0) Mb dLQ)aM 9 (...9
Caodl |l awsl dwly sl psio b ol 5 dlaio
(V) ol Jloy55 5 (pols
o] S5 )3 (oaldl slaodls (iluand (gl Jio
ol b cov il bulps 3 g pob bulus o ol
Sy Oygon ol Godly g 39500 4 @Bl s

9 g bwg YooV Jlo b )l SDSM - Jas
Sl e ol ol S Y i lais cod (YY) S
Je e @lgy ol bl Jasl gb gl g9
Gl 4 )bl sladre 5 (g )Ty Gladde Sl s
WLl oo
Sl xb &bl o wliony o Jae 8wl
Jitme (sl o oy bl ol 5 SDSM Jas o


http://dx.doi.org/10.52547/jwmr.12.23.95
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.10.5
https://jwmr.sanru.ac.ir/article-1-1020-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1400.12.23.10.5]

[ DOI: 10.52547/jwmr.12.23.95 ]

S0

P Jie yuin ol eaedli wsl S RMSE

Jso o3
b NCEP (slaosisS o fin (Stmod (30 cnyidin
51y dups s bongia L el oles (sla el
beeoplid gyl le php o8 (e
Der olih glisy) > odaw ol cas JSwlbsSa
(JBlgSa 0+ )Lt )l > Sl g ( JSuligSa
Sused (5o (pyidn 5 Syt 9 W) > Lo (1ke
s s fels (il jadls b NCEP slaosisS dn i
s 3 g o b8l dy e lawgte
el Jewilygsy (JSwbgSa bev gilas gl
Sy 93 gl 3 by (1Sl (JSwbgiSa B+ gl
ge ab oy g (b laedls lepwlies)
o3latwl 3y50 NCEP (slaosls jolaio sy . )5 51,8 Lbj)l
@S e (opn pshaiedr Giggy cpl 3 S 18
Slayye (:0ke jedone 5 3llae (slad (ke Jlime | Jae
3ol @l ¥ Jods polie 4 dogi b i oolaiwl s
olke podme g 3lhae (slad (1 Sle jlee Sl
15 SDSM e bl 31 bt Lad puite (s Ut layye
5V U5 o) wlie S5 slaedly (glol ole pwlide s,
5 Slnlio ity 5 disaS (slod wlale Sl dulio ¥
A2y o slis ) SDSM - Juo laws o g jlwdad
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Table 5. Mean and Variance of the data in base period
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Figure 2. Average monthly observed and simulated minimum
temperature during the base period
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Figure 3. Average monthly observed and simulated maximum
temperature during the base period

ec


http://dx.doi.org/10.52547/jwmr.12.23.95
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.10.5
https://jwmr.sanru.ac.ir/article-1-1020-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1400.12.23.10.5]

[ DOI: 10.52547/jwmr.12.23.95 ]

W lelis Gk 5eSle

60

50

o

(o) ailale o)L

o

ar Apr May

“‘{uﬁ‘”):“u‘“’)“ﬁu"“’m
Ol 9 5la /YY" o)l /23 jled Jlo 550l 0595 o it dolicingly

oa (53l dd (5,b (1 SSles

40
30
2
A il
) |||
Feb M Sep Oct Nov

Jun

ole

(VAAY=Y+ v ¢) G )90 1 0bds (gjlwand 9 (Slalin 5L slabe 0o =¥ USs
Figure 4. Average monthly observed and simulated maximum
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Abstract

The industrialization of communities and the rise of greenhouse gases are causing an increase
in the temperature of the earth and other climate parameters. This phenomenon is the most
important problem of the planet in the present century, hence the assessment of the extent of its
formation on a global and regional scale is of particular importance. So far, several General
Circulation Model (GCM) has been designed to predict future climate change, but the outputs
from these models cannot be used because of the localization on a local scale. So various
methods have been developed to use the outputs of these models on a regional and local scale.
In this research Statistical Downscaling Model (SDSM) was used to evaluate the changes in
temperature indices in the Agh-Chay watershed. In order to, the efficiency of this model was
evaluated for downscaling of the temperature indices in Khoy synoptic station and the indices
were simulated until 2100. The SDSM model was calibrated and validated by using Khoy
station observation temperature and national center environmental prediction data. For
evaluating the model, mean absolute error and root mean squared error was used and after
obtaining the efficiency of the model the outputs of the HadCM3 model, the duration of 2020-
2050, and 2070-2100 under the A2 and B2 scenarios were downscaled with SDSM statistical
model respectively. The results show the increasing of the minimum and maximum temperature
in the study area in most of the months. The maximum temperature was up to 3.48 ° C in the
period 2020-2050 and up to 5.6 ° C during the period 2070-2100 and the minimum temperature
up to 3.45 ° C for the period 2020-2050 and up to 5.51 for the period 2070-2100. The results
also show an increase in precipitation in most months of the year from 2050 to 2020 period (in
the range of 0.1 to 95.74). Rainfall changes from 2100 to 2070 period are in the form of an
increase in most months of the year with a maximum of 94.64 and a minimum of 1.34 percent.

Keywords: Agh-Chay basin, Climate indices, Down Scaling, General Circulation Model,
SDSM model
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