VY lino F (0 lowd FF Jlw cormb Wil pia by ying5s

$V-A+ .m0

Syl @l (15 40 lod saidio So g8 ¥ 9 Sle> Lialo 5 il sloi 598

S oS5l bl i 09,8 kil — anyilE guladllie

S o8y Ll 09,5 skl - g, Lo yede

WOV ks b WA/ Al 5l

DS

b ol @ptdlasd (25 )3 codll polis (Tt 51 (S lpisar oo gailge Ol et
SOy 3l 6yl p0 500 (SR 53 loses A whiade LB Sl - (Sloj slaplwy
SLOS pgzed (Jolgs S8 S 3yl exen ol Cslyj g 650UiS (e
Chld )9 08 (LS Wl 152 U5 3)90 Slod Sl )3 Ol yui g Wl jow (b5
e 9 53 S L ojyle (1 cuwlie )15 sailf ool JWisay 9 g3 bl pd oo
&l gy ol 52 NS 0 ST 52,400 5 g1y 1 dllaio (nl (slod (galo lranios
Sl S osd (g3lwansd) 0ad 2l sy sWo3ls b ((Flanlite) 4y (5093 (Samnlia
liile S coltod ((pg38 (Jad)l sliug] Cdd (fSTus 5 lawgio (J3ls) (sailse, slbod
b %3 o 5l g ad (YAPI-1A0) b Yo (50593 4 (b a9 dung,l i
HadCM3 g oges (03,5 Jdo (galuwgds a5 Yoo U YY) condigjlwams slaoaly
3158 dwslio 350 0l (whide 3oy LARS-WG Juw jl o3leiw! U g adgi Al (591, o
9y ool g s Slaads CIB 3 alljy, gbod gailie Gamylie (g, 8,5
adllhe 3,90 (SL2 )93 9 ol plod (1 (ABlyF Gawigd L gyl )3 (abadgs
o] Cudd gl (glo3 (plie £90ome (131 iRgGs (ol gl AloajI 08 )5 el
50793 4 Sl o b Gl S JLw (1 ol 423 /AT (liseds anllas 3,90

ool 1451348 galy

Ol eyl Sl o o 5l oo sl

E-mail: ghr.roshan@gu.ac.ir CAWIYA Y0t ghuno 0 b g *



1749 um) & ‘_gb)w &¥ 093¢ ;&M-‘?m ‘_gl.zﬁ‘)» ‘_gl.hu.mbs)a Y

o

LV R

0% oy (e gaw 53yl gamd w3 Cul @ulBl 1S Sl ()8 5 i (6 Gl ol I (S
Ol o daly> O o el YU e (sl JLuSiid: corii gty (slalapw g lo)S oo (sl £959
3 1055685 slacas o b ails sla oz 5 5 i S il sy Cubis pals (LS Slagsles o
g 5l sl 0ad yomio corldl Clble L5 g @il o 990 ik 4 (IS il (3 &) >
So L ablio o Lacdgy sl > aS Cul a3 3y50 Pluws jl rub liblbre 5 coles copie  SoSa 500
Sy Jlosl g ggons (T b 5 it BT (1l ( Sobel S &y (g a8 g5 (] 5l g SO 5 31
s LS (o wisl (65550 (63ynly Cuppte 4 L Jad e (638 Sy 4S5 g0 4 AL ot
(WA ¢_olidlon olajl U5,155) 59 oo (ombs o blo

(ol 4l 5 Cs g (555l ol @l aile il slaisn o) (MBS oy (i L]
M35 5 b8l 990 b bS] 5 198 (i o 53 ol iz bl sy Jlo (b oS cunl 0 290
(Vors LAY i (18 3 e 50,5 slod babgie o8 3l (3155 IPCCY ol s Jglloye e 93
4y 280PPM 51 S seaSTied e o sl o 53 ol el il [ial8l ogmadus oy +f5 /Y sy
5 655 Al o2l U3 ol 53 (VY YT TS 6 g, ¢ IPCC, 2007) sl asdly ]33l 370ppm
(Pl G ) 80 s Jlo ol 13 (ej (50,8 (gorbud ialo)S das 3o (LS 45 2)b dg2g (s>
(IPCC, 2007) el a3l 156 sl 5 onrb (slodilolis s oali] s am3 o 5 45 3,05 535 soSMe
5 gy STy cudly dald 392 33 VY (8 Ub (o3b ey b e g0 Giule)S il b sl Jlazsla,
5 S Gl ax )3 ob oorldl g BT (1alST (gl (T g g aalllao g9, ) 355 (Slo S sl S ey
S S pete 5)5 jl S5 )0

Ciliso 2l )3 (lod sadlpa Gials (a1 5) I ol i g Gl pinle)S el 4 B L Jloma
3,5 0Ll (V) S ¢ gd S 4 pliee aslalllas gl dless) el 48,8 plo] (ghod 1S lllas i
a9y Lgl Grdosiz 5 3550 (253 55 5 b (slod B9 4 i) B (0l 4 055 odimgy (5039 )0
G Aloto 209> Ky elyy VLo glod Slyis gy ccadllae 3 (Yoo ¥) L Kan 5 yuu 5 ansl il
il ygon VLo (slod L9y o G 3 5 (0l Kigy gl if (P 4 B dD ol 4 hg)) 08

Cwl

3y50 > (VA7) e Adﬁ.bsg 4 glgie bl Gpicgs (sl endplol Clllls I yizcen

1. Intergovernmental Panel on Climate Change
2.Grab

3. Niedzwiedz

4. Grieser

5. Koutyari



s¥ e P33 3 o3 sl S SSF53 1 Sler inle S I (glod g0

slo> sadlin (slaglugs (59 295 ing oo (V) n 3,8 o,lsl wia (slod 5 (Bl gy Syt )
dilbolu & basye cdlaio cpl 0 bod la ol o Lol Jolo & sy 4 pl @ e e (Slg 0 Sl
. o e Yoy, . . . . L
N9y 59y mel> LipgR byl g L gadlie 9> clanl Jdoay ¢ STl amen il o)l g s> 825
$aljey 9 Als slod Clyuxs wyp 4 sldlds (5 (VA90) Y‘)?nlc.nw S plool BB s dilze o5 opl slalus
9 LYl dd&i}: 64\.]@.\4.9 6&:0.}‘3 )‘ ookl L’ (Y"Yl) ul)&‘*”’ 9 \‘% .))5 )5)‘;; Pl)i u»yLél u).cg.:yo- u.ﬁ-]y
a JUS o ey sS4 b ol ol 8 golSTy 3590 s sl sl |y it 93 nl Sl dod sailale
il VA8 Sl )3 (wgsade 453 YA Ve Jlo j3 dsyn +/0 5l AVl (slod Ol 45T Ny dons oy
5 pie e @ g o LBl yimg dlesjl Loy it sle 4 baspe Slalllas I glas .l asl
(VYAS) 5585 g (sdome (pidrod .Cawl Lod iSTas L;nu?j}a o ials Koy 2939 5 Lod Blas Lisli8l g lolise
stizej > golr Sllae S5 )il 3 (olly 3)90 G wded ol sl 1) (08 Bl 5 Lo X,
3 S plgsas o390l @l Ll 0,87 0 L3l (WAP) (ludgaus S a1 glgicem el jslipms 5o od gy Slieeis (i3]
SF5 3 S Ul Bl Gbitn g siluand sl dbgye ple g ulidlgn g Ol o] Ktagh (slaazas
s il 1y T bbb sl s o)l pusne calis ol 5 b cwl ST claams ,3 by sailye

sl Jse ilwand glue p o> (pges Olpusi bl e ol sla Sb i pl el aS) Cunl opo 4>o—|
98 oyl Elecu 4 s 5 g (egee (9,5 SaJde o (Sl £9dg 4 B b dgd e Ol 92 (ages (525
(OhlSen 5 (pbg)) B1 gl G5 slaodly (ouiSug o)l sl ro gy leibiegy (g 2ol g
sy goniSuy Jio ols a‘_,’.ga)é T 6584 s GCM sl Juo (9y3 5l odlaiwl b b Jio cpl (VoY

. 5 o .. e e h gs e 4 e e .

it (VoY i)l 9" Bginon) S o0 Ja5 335 lie ) Syi plie ) (seges (93,5 saodh (s>
S sl b g bl il a5l e Ll 5l eslizul el 5 YU sy (991 o)) e oyl @ios sabais

Lol 004 odlatu! Oi 5l T3 O.’.] 2 a8 38 o,Lil LARS-WG « Olo e Lg)LoT sl Jse O’..' Sdlos il .l @y

addlro 2,90 (S84
dael Ll (e (52,08 4 plgie oo o 5145 sl S5 sla Sy S colpl 3 weldl 55
Lo sglome (ol (sloo S g b )> 4 o o) (pmoj 0 Ciabga colegyd g Slelis)) S iy Sy iy linngS

1.Yin

2. Zhang

3. Salinger
4. Yue

5. Scenario
6. Semenov



1749 um) & ‘_gb)w §F¥ 093¢ ;&M-‘?m ‘_gl.zﬁ‘)» ‘_gl.hu.mbg).' s¥

ol Wb e oo Jlad g )3 Aol ol 5 0985 g (Al 5 laled VL & iS4 b
e j5 Lajgy bawgie b cud (slod cp pomb 9 59y slod 0 VL wlo o &y by o (sl it plod )3 Cinidg
o dy G5 (sgl) 25 L3S 5 ol oy Jlad g s g o o lelisy) sz Sy ol e
oab Lol allas 3)90 (go3g35e lyics (lpl CpfJled sl (gl ol 3 (ITVO (Sbxle) cunl Jlod

) sosless JSi5)

TABRIZ

*

OROOMIEH

N SANANDAJ . N\ - -
45°Q0°E 50°Q0NE S5°Q0°E 60°Q0°E
A HAMEDAN ;_ _? E
KERMA*HAH 3 3
[ = = ——— .
753750 75 150 225 Caspign Sca
Kilometers. ,‘
g £
Station Height & -§
TABRIZ 1361
ARDEBIL 1332 z z
g1 s
SANANDAJ 13744 2 2
QAZVIN 1279.2
HAMEDAN 17415 z z
) o
4 Oman Sea I
KERMANSHAH  1318.6 @ P
OROOMIEH 13159 50 w5 o 350 700 1050

45°00°E 50°00"E 56°0'0"E 60°00"E

Olxl @l 1> Coie (olKiuy ! CurBgo (gauidi L) JSUS

gy 9 2190
9 )L.;';.’;JI PegT s C)J" cos GCM - glaosls UEIJ)f)’i) WSS ol u&:bl d41>)n 9 dl)b T3 ‘_}.{I Lgl)?l
Y)WV il (Slej (50,90 93 slise 2 aligy (sled sadlpe (nABgS s
owbdlon losle (sow I VANNAR (40)9d wunl i8S 0SS L 0yed 90 ol (gduwslie wolpiyy o (Yo )+

s @ L 3 e . .
ool o 4B a3 5 lxige (g0y90 Olgisd: Sl

LARS-WG Juw jl 83liwl b ga g0 (w35 Jao glrodly S 55,

28 Trb lisep HAACMB 4 pouwge g (ogee (93,5 Jho laodly ol pwldessy (slp idgk ol 5
n sl ie oS 5§ o 45 ol ok 0litel AN (545 « LARS-WG (g)l38lp 5 Jao j| AL

1. Normal



2 e P33 3 o3 sl S SSF53 1 Sler inle S I (glod g0

L ol g i (slod S (slod oyi)l (sdilse) polie adgi (gl o cpl il s xidg (Bolai (slaodly
LARS- Jas Livg o3l adgs (IS j5ba 9500 554 osial g ol ouldl Lol o colfig] S 5 8] sl
Gl wliilsn slaodly dgr g Laoaly Sbj)l deodls  suuwls 15l aile a8 305 o & ygeo dls o 4w 0 WG
cLaodls 153l 13 LARS Juce _seiaylisl gl adlis ol ) (MY S\ YAR () Ko o olsbl) ozl (cos0
(e 0liile)S syl ey ot o] i (sbaodls 1 cunl imgi ol ol cailze 45 Loy wlislsn
oas odlawl (Voo A VAR 5l dllocans (50590 <O (gl oylpl pe Jloud (50394500 10 ¢pg38 g duogl cziiinw
5 o2l by a8 sl Lzt (Y (gojlod JS5) sl 005 0351 (2955 ot 905 e ¢ sagiolisS (sl & ol
5 oleis) & P8l (MAE) 3llas (sllas (5:lie 5 (RMSE) L ol o (5:50lis 5 (R (s e ps (sl
S0 cpl & 0B VA=Y e A (50590 )0 39350 ( Slialie) (Bly slaosld g Jdo Lalngi snd g (slaosly (gduslds
01 45 355 455 1 () esled Jgin) (YO (olSon 5 (58 Cenl 005 plosl 55 e (slo S 3 ot
rimyliel 1 ey el el oad plonil (Sloj gy il 3 ailis) glod Gl S 5 B (gl el
S gl b (gl 3 V¥ LYY (o)lol (0,93 (VA=Y 2+ A) b claodls ) odlzwl b LARS Juo
ARV (g)Ls 5 Bginan) dsiS dxnlye mlio oyl aly Llgi o LARS Jio )80 3 sy Slipss 5 Sledlbl
N e0) Byrogs 5 pudsY Yo o0 lsS 5 Libl N385 () LSon 5 ey NN (5, LS0h 5 Byiras

VY ()Kon 5 Sy 2 VoV Cgimons Voo F () )Kod 5 0l YooY (San 5 b

Wligy slod ol gauaniss
sl 08 bl 15 sloanlyh adllas 3)90 sboolSial )3 ailjyy slod saidhe avases (ol

Gdlwgds odly (plcgn oges (93,5 Jao jl eslawl b aljs, (slod kivgie (gjlwdunss | s Canss pB
Lol s plogl Yo NV=Y ¥ Sloj (c0y90 (gl dislyd (] &S Conl rusgi @ p3Y 5ud wlide 33y LARS-WG Jaw
&l odly opl (oilwoslel [ S5gs Lol el VA% 5 VRSN Lo 5l ailjg, (slaodly Sloj (g pmw sl (0593 5l yolato
LV o, 5l e 550 o] cotn gaslje,y (slod (slaodlsy 5l 2L a8 Canl a365 ol (saadiss
L V- WA 0,0 5l oo ((o5lwans) ol i g a5ljgy slaosls (clym )5 opl s (6y95,5 a2/ VY/¥)
REBRCERE R NI

lod ylito g layle o (cgy o Lanjg, 3ls) P Lial)T b cww ilo j3 g Matlab |J53le 5 (a8 b o]y yupes
Ol oSl 2 (sl ald ol ol (23S .85 )15 ()bl sy g Sl 3590 it g9y st
A pl]

1. Kwon

2. Sajjad Khan
3. Qian

4. Yue-Ping



1749 um) & ‘_gb)w &¥ 0,92 ‘A:‘ﬁ‘?'b ‘_gl.zﬁ‘)» ‘_gl.hu.mhs)a b4

ald o)y plesl Shey SoSay eiljs, (slos balngio (sdilze (slasSIl o (cw sl Lslgd olil pr caolsl 3
sles iligy (sadlie (saaigp slails 3ysl 5l Alie po Cudgine Loa bl b8 plocl slasgs Juloo
60393 93 slym Lod (clmodgame Ol yusd (cdmnlio Limgin o) Can aSbul ol ond (6,365 Lol
90> ol oy Ly b i o Sllllas (g0)93 2 (sl 509, cnl b cnlply sl (bt 5 Slaalie
b bl by (gadlze

ol g (Slglyd o Slas (i Siles) s Jold (g bl (sl Shug b o (gl an 65 5
A5 dloee SB1as Gypody Yo=Y Fe 9 VAEVNAR g0y03 93y sl (obline 555 5 Cyguo ey (Ko
Oz Al o) 0503 63 ol gl lod (A o cla Shg gaunlie Sl & (Gl Y (o)l Joaz)
LS Blals ©)yp0 adgs iy sl 0kd b 5 SPabio (5,90 93 3 &lig slod ez Sl 20
{F g0yl JSu5) Canl 005 03l

oARdy sl

laalino godly b suw g 3lwams srodly ouww lis! § duwlio

90395 )10y95 p YU pdaws I (g)loline Zokaw daolSiu] plod )3 a8 Wi o )lis  Siaw L]l odelcandas ol
e a3 (V soled Jgaa) canl jl3p95 50 Gline (i pieS” 1 (HBly 9 o silodund slaodly oy lad folu
5 275 sl gl p ol salyyy slod 3dlae Jolas g Sl (295 W cougil)d I o
(Y oot JS5) Cuwl oas &1y YAAR=Y + <A o035l 5> o g jlwdndd

| Sl a ) m a
- =
o
] F:
|
&
I
W

9 =3y cL2o3ld g lio .Y SIS
T e e JBlas 5 fSTan soadd g jlovdandd
“Veoh Gloj 5o gl ailiy, sled

e o] ;> YA

P S IRCT
|

1. Ward
2. P. value



4l e 95 3 o3 sl Sl 9T 53 1 e ale S T sy

VA=Y o v A Sloj (505U 5 anlias 5,90 Woims! 51 LARS-WG Juo (b, (5152 (5,lel poolie ) Jous

Lol bl g s, Lod o J8las Lod 3o SSTus

R? Ve V-
jo% RMSE AYZ <I¥F
MAE <JAY VS
R2 AR Voo
olisle S RMSE VIVY -[oa
MAE VY- Y
R2 AR Voo
R3] RMSE -/va <IAY
MAE AT -I¥Y
R2 AR WAL
s RMSE VoY -Iva
MAE -/ oIy
R2 AR y oo
g\ RMSE VY -IvY
MAE <IAY -I¥Y

R2 v/ y/
LIS RMSE V/Aay ai
MAE VYA Y
R2 Voo Voo
RS RMSE YaYs .Is5
MAE -5 e
R? AN A5
ape)) RMSE J55 Vs
MAE o[-0 o5

(Jso (2955) (Ll 9 (Flablie 5093 93 )3 Lod 3lie (amulis
(6080 Ay Cuund 00 2l yiay (60590 (glym (Lod dizmon b Ldpd) bod pdlie sVl g dilale  9y3 ol
2 lan slod ool sl 13 g 0 0005 45 jobo ylon .ol 0d 03l LS ¥ gojleds S5 40 Slaalie



1749 um) & ‘_gb)w &¥ 093¢ ;&M-‘?m ‘_gl.zﬁ‘)» ‘_gl.hu.mbs)a A

50595 sbmole il &y Camsd (298 5 9313) Jlo 200 (50193 5 o 9 (CuwsST 9 (Y2 ci92) Jlo 5 0590
bl ool o ol sl Fy ialidl oy seS JLES] Jguad p3 oS Jls ) ccddly salgd il 38l (oan]) ol e
033 (¥ (sojlods JS) (958 olfiul 13 29 oo oamliie (o)l g yealiod epselyi (slvolo )3 Lod (ulj8l oy oS
38 Sl cnl 2929 b (Jg 205 1) Gl 20 (b 5 (Slmlie (g0)93 93 5 Lod olie oS 3945 oo
5039 1 Bly (slod (lasizman D9y dnlgs gl 4253V ) a8 o] lise o 3500 0> Wl > S
3 el Lo oo 4SS s 9 2595 0 093 (0ai]) (ol i (6093 0 Cars (65005 (slo gl b Slualie
60593 > Lod palie oplplis waims o plol ) (L6 ,Soa]) ol yiums 5 (mwinm daodls Jloy (godgimxe
il ll )3 (b ool obiie sl icnl il g 092 Wl S)lgen (Slaalie (50)93 4 Cos orB b
cwlio (gyline a3 )0 b dbogspe (c3bly (calslan glystinl g b (sladlisy g slxigs (slaodls o (Siwwon y90)]

(YA G og3) ]
S clmand 13 a8 amd o Ui 15 lhed o] ;5 (Lo = slo) Lod disman 13905 (g lio 0gud ot
St dalgs 5o sloole ) i (59 5 e05) JLo 3y csogg9 53 Sl ol & il smlii 11> e
sanliie 45 ¢ 5bodns ol 4505 claolKiw] jl wolite 0ai] (clod w25y oliile,S olSunl ;5 (Y (g0l JS3)
oSyl (gl ol A 2lsS 25 ol 5 CsST gV (s o sloole o Lod (Il e (i b0
lod o]l wilo 5 cawl b 5l glaio 093 93 0 Lod (gbaojl a5 w0 (L 090 90 (ghuulie ju3 Fiiiuw
loole J| ity (g2 5 458 slaole )3 G581 ol o cudls anlss (I8l lanlie (go)g> 4 Comd 012] 53 Igo
b il bl (S > (Shalie oys0 )8 5 4515 laole )3 ohaghs Eatie lga (slod sl S0
L Shalin (60599 5 Lod @y a5 canl o] 51 (Sb 5,5 o] (clod sisman jl3ges 023 o yiuled |y 2
laolo ;3 Lod daolSiuw] plo asled oud b i sladnd (gl a5 Jb j5 cCul 0dgs olyorr (oL (sla s gl

b cargily (glmolo 5 0] )3 Lo Ll lie i o) (nl 13 0,5 0 518 (65 lgen (g0l o il
laoaly bl yo Lod (ol 38l &l o5 o i cdpogyl ol o JUsypay b aaled 75 ST 9 )yl
Los (il 33l polie o iy 4558 5 198l5 olo 93 oy nl 3 & Gl Gl Juad (slvole & g yo 0 gjlodsd

2,5 Lalss 4o,
S 48 88 oo ol (¥ so)leds JS5) i (slaolSin] ol Jlo - ole gladioren (glaolio (abzex

lod X9, (shumnlio s salys &y Jud,l o) )3 il Bl oy s 9 (w3 o] 53 oai] )3 oled &l i 50
Lol cliS o (g9 (oold ol I ool caliseo (slaole p>  isl3dl (slakiy,y cmd o ol j cilisee (slole )
& 498 9 wly sboolo )3 3y (5093 9 (9> olo sl p)5 (50y93 13 Ll i & Canl Clly nl SLgS
Sl o i (60990 oyt Jled 3 bod w5y a5 canl ol 5 Sl dunlie cpl old (S a5 ol anlgs
Sgdicn ST Sy (b Lol 4 o il g ole slod aseiie Sl salawlgas 5 cudls salgs ol3él

(Y o jlows IS5)



4 e P13 53 3 gailn SR 2 e inle S I (sl 90

Yoy V-VoFe oudig i 50,92 1A5Y-149 ¢ Flaalio 50,9
,.'......_,;z,:g:,z ’l::%mz o TN W S
; .. Oct.
5SS RS S =
p= S Jun.

A RN SR S
T T I - |

Ju>)|

Feb-
Jan.
2015 2019 2023 2027 2031 2035 1961 19‘65 19‘69 19‘73 19‘77 1981
Year Year
Yey)V-YeFe o0l g slwams 50,93 1421148 Slaalie 50,9
IOV L 28
: T T Tt
oo o s LI LIS s -
£ 16
[~ N
S e | N
5 Jun S8 s «
A e
8
12
16
2011 2015 2019 2023 2027 2031 2035 2039 1961 1965 1989 197$ear 177 1881
Yey)V-YeFe ouis g slwanms 50,93 VAFY-149 Slaalie g0)9d
Bec:
Nov:
Qet.
Sep-
| Alg:
iJ. O 3
L Jun - / & LL
‘ \\uSSANSAAN L AN SN =
i sShaRlann ST 2
(5555555555555
p
X
2011 2015 2019 2023 2027 2081 1961 1965 1969 1973 1977 1981 1985 1989
Yeal Year
Yoy V=Y eFe oudd g slwamni 50,93 1510 Glaalin 50,90
% L L L | Il Il ﬁcale
Nov: Nov:
e gt P
Sep: Sep: 20
1 Aug: 1 Alg: 16
3. o, 12 A28
i3 ! Jun. M 3
M M A
; ; o | 3
-8
i i 12
3 3 -16
2011 2015 2019 2023 1961 1965 1969 1973 1977 1981 1985 1989
Yeal Year

VoIV Y oo o gjludud (50,93 1A51-148 Slaalie 0,93

5 LTS22 LELT 27 Lo L

PToSPOpo>g
=

TN

bhAOPD®

o
5K

2011 2015 2019 2023 2027 1961 1965 1969 1973 1977 1981 1985 1989
Year Year

0 b i 9 (Flualibo (Floj (50,93 93 43 iljg, slod Lawgie Cf iy Y IS



IYAY (b F (50,lons FF 093 ¢ omub Uil pia b ig} 2

YoNI-Y o Fo oudigjludud (60,95 1451184+ Slaalin 50,99

[72]
o
=8
)
o

- PN .
o e, o

2

ST N SN SN SIS

R

PTaCD>Dpo=>g
PTaC DO

27 ALITI1I I | S S FERAL AR R AL L SERAN R SRR SRR RRRRAN
wannnsAnsayAl iy =ERN RPN S SRS R AN

196: 1965 1969 1973 1977 1981 1985 1989
Year

@
P

2011 2015 2019 2023 2027 2031
Year

Yoy Y-oFe oudgjlwanms 0,92 145148 Slaalie 50,93

> % T,

o)

G i
AR

s

ZZZ

n. n
2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989
Year Year

0 b i 9 (STl (Floj (60493 93 4 ailjg, slod Lwgie ol i Y JSUS geald]

S il bl 51 Los lisie Sasaizadss 9555 b
@IS 2l 5 Slalie (50593 93 (sl (F900 (b B 3 baled (ganadsd g aliy) (slod ol (gjlwand I an
Jol sabgd 3 o> e pdlie by a5 wimd o LS ol b @) Y (goyled Jad 0 odelcunsa gyl gl
4 plid (gadg g 2 (50y90 (slajy) 4 Syl gadt Ro> S itd (LI 4 gy dd (gadsS Cuody
b9 VIN i &y o> (:Sin 1 il o5 2030 5 b5 (STl oyt o b Sl 5 (50 cslaiy
O0ke b oliilo S 5 (32938 i cdogl e Jd)l e 5 (gloolSins] 5y 5 0351 (o o] & bogsyo ¢ s
8 8G b dwslie > (ol sadisd 0 (wgedw dx 3 YV 5 VA =+ /0« =VAY VRS -Y/E slales
asly bod Gl Soly 0nd bisie woygd sl J3l gades )0 Ld (560ke 4] 395 o iS5 Lol 5y o
Q& Gled VY @ dugyl oS! 3 ddes pl e b 1Sle i g ol adgs pl 0 oK) olod
5 g 9 lp polhe (ul pmed Cunl Al i ugnede 423 VB & Ry5 g oI @ Jed)) = /NF
i gabgs (gl lod I3l ] (Y soyleds Join) g wled wguudas a3 YA g Y/F YN s g olisle S
60395 (5l cJud,l ol (slod (Lgles j0 ¥/F) Lod (pSKibo (ialS cdgr LLs (gaiSS Jg fcusl 03Dy &) 55 (ol
codly gy L Glus Mgy Cuol (p)5 (50)50) e aigs (0 Slalde (o) 4 Cumd @l ol i
Canl Judyl 5 Slypuss cpl g (30bad sboS {r = +/+A o P = +/5¥+) da)bﬁ b ol (gddgd ) o ol yiw
oS bin slod SNS I ordarwlne slod il onptier Gl %03 ookl ) (¥ so)led Ja2)
0lisle,S i solSin) (gl Lusmade 433 /Y 5 YV FNY SN XIF SIF s ¢ Slonlie & s

2 bod Slpess K59, (sl baoylol &8 conl cimal Slo @SS ol 4,51 g5 0 0anlie dueg)l g 32y (32958 ¢ jldod



v e 155 53 3 a3 S sT55 1 Sl ke T sledy3

(¥ oot Jpie) i3 o s | (s bl 3, oty (slaesls oboly WolSenl 51 gy s s
5 Shaliie (50)93 53 slive izt slaadiss (gl lljy) (slod Llgio Xig) (5)bline Slyis (b)) 5
P =12¥7) oylol L S5l slmaiss (Joos)l oSl 13 by (5)lol (5095 sl &S 95 oo samliio ¢ 0l i
Lo (il w9y (F=—+/SA P = +/+2V) ool b puis g (F==+/AY P = +/v2) go,lol b womts (I = —+/04
P = o/oVF) ooplal b pogu (= =+/¥A P = +/-¥Y) (co,lol b pgd (cadigr pgjd oliun] p Lol ckimy o oyl |,
Olen oSl )3 9 (= —+/F0 P = /1Y) (coylol b s g (F=—+/0 P = /++¥) go)lol b oot (r = —+/¥)
P =/o5Y) oylol L i (caisgh 90 gk Cpiomod f = —+/¥Y P = +/-V)) (go,lal L ouinds (gadgs
Iy Lo (ialS g, sdS (claams Sloj gy bl p 35 (F=—+/00 P = +/++V) (ool b wuiiid g (F = —+/T¥
po> Gladdgs nluw (sl Loy ialidl olise dg) oSy (sadgh jad 35 dnogl o] (sl bimd o (ol
P = ofeen) prmig f == FY P =/ VV) pylgs F = =< /FF P = /W) pys ff = =YY P = -/-Y¥)
P=foee) oylol b pgu (claaigs (el oyl 3939l g oo oanliie (F=—+/0% P = o/ee) (il g (F=—+/5+
(F=+/xY P =/-M) go)lol b pois (sados goliile,S 5 (F= /¥ P = +/-VY) go,lol b vty o (r = +/0]
Gow LY sojlods Jadn) 255 o dlanMo VAPV Slalllas (g0y90 (sl Lod iulj8] jlalime W9y oy pd
sl aljey slod loline gy ¢ Jusdyl (gl 0ad ol e (codld olwly b aS pl 5 io a5 465 led (S0
JSS PO WL BSOS W IS PPW I KPS N Lo ) SRR PR F T P S PV PN P VR E P W PO PRSP WY
o) 3 (F=—=+/AY P = +/2VY) (go)lol b s g (F=—+/Y+ P =2/Ver) so)lol b pylon (sadod )3 ggudg0
o) gl (7 s0)lond Joan) 315 3929 Lo (sailiy; gy lpss jhline ialjil g (2ol iy (938
P=/VY) oylal L ooy sadgs (cly lod iuljl Jloline g, lois ¥V VV=Y =¥ Sloj (c0y93 (sline p oliile,S
sdalio (= /Y P =+/88) pyuw gaiisd (gl Lod (i8] iz g oyl duog)l 0w (glys o (F= +/YY
03 Lod (imlS bolixe el puss (= —/¥Y P = +/AY) go)lol b 5l (caior clp giiiw olKiun] )5 g 395 oo
45 oo (Ui Wl b gnades B Slalie (50593 sajg) Slol3 L) (Y sosled Joa2) 290
2 4S5 Jb ) sl @i gadgd )3 Wajgy Slsl)d cppin g g oliilo S ¢l (938 ¢ sl sloolSanal 5>
099> sLoodls p3 Lol 358 00 0003 pow (GaB5S )3 oy g pilka SABsS degl (J3l sagS )3 oliile S olSiy
Cnl &5 980 0> J5l (sadod 53 1y g dneg)l it (plen (938 (SlrolSianl Slold o it 0rB by
0Bl by (50)93 > A slod ol Sal3El o929 L 1)l 35 (LS 353 g9 3 Ml e olbarly
loodh ) &8 casl iz of aly 385 Jsbar g0l Cusl 3l cadgs 4 gy Lo Jlglyd i) o iy
A S 8y Slgld ) (wdid sadgd) Lod (S e ol ¢ lumliio (5093 (sl 10 23980 03 (Slanlitie
(3= 50093) Jol saidgd st Cowlin SSUES (59l8y (nl seomsis «jgo > e Jo)03  bdlgs 1503
o S )5 slools )3 Lo w2 50> gatiS ey g Cawl p)5 (g0)90 sloddgd 4 s I (slod (135 &

A3 o lis 05 1) gy Ol g Canglie (Sl lod il



vy

957

wb bdl i gy i

ITAY Lo oF (g0 lowd FF 2495 ¢

aig] g AWS (60,93 95 ;3 WIS b gaAdgS 13 Lod Lawgio aifze (5ylol S 45l oo .Y Jgas

3155 (Bl w2 Ol a0 Lalwgie -
Lol | adss Slaalin 60,93 8 6 jLwdansd (50590 et Esine 8
ke | Sl | Sl | ofle | Sl | Sl | Slaalde g0y | aawdigilwanad 50)93 | il 90,90 | ol 093 | aly 093 | el 50,90
\ -\/as Y -YY/A -Iv& ARAWA ANAL Va/¥d A=A R f <oy - /01 —-/vy
Y At ¥ -\V/5 ~¥/Vo 0 -a/y /¥ \o/-¥ -[o0¥ < J¥YY —\Y AT
= ¥ o/AR Y. -A NAYN WA -Y/¥0 \¥/ov £IA0 <IN -/avy - Ixs .
=5 ¥ V-1 Y-/0 -\. /20 YA/¥D 120 \O/YE VAL+A A% -Jvay AL -+ /¥
o \Y/ay Y¥ A a/vy YSIAD A \Y/§ \Y/EY el NI — /A —/\
5 \Y/50 Yy v Y/YY YARO WY ya/-f YA/¥Q ooy Nias —+I$A oA
\ A Y -\ Y\ \Y/-0 -A\o a/As LA -Iyos N —\Y A
Y Y/£\ Y/ -\YIY sIY AN -0/ WYY \Y/AA [yt BAVAN AL —[\¥
-, T \7A03 4/ =Y/ ARTAN /A -+ I¥d A% AR%Aa ooy -[0AD —+/¥) A
3 ¥ \Y/EY Y¥/Y .10 \$/fa Y¥/00 FIVD Y\/5F Y./YY Y VAR AL Al
o \LVins \td V-0 YY/vs Y. /0 \¥/50 WYY Yo /Yy ofee¥ 72 -/ =/
5 Y¥/A0 Y ¥ YV/-¥ ARVAYS Y.y Ya/As \O/-Y A o [y AL /¥y
\ -Y/AQ N -YY/o —\¥ a/Ad -\a/8 \+ISA YY/08 <Javy <JAYY A —/Y
Y —+/A \Y/o -y./5 IV V510 =\+/-0 VYA Y- /AY <IYFY <IYYA —/\A —IYY
4 ¥ olvs A -\Y \Y/ay YY/0 i YY/VE \O/-Y -/ya¥ IV A -]y
2 ¥ \Y/VE Yo/A . N3 Yo/ vIY \Wias \-/a8 Y VAN AR —/-5
0 WA Yo . YA/YY YAI¥ VV/AD \O/TE \Y/EY < [aAY A A .Yy
5 YY/AD Y. . AATAS) Yoy NS YY/A¥ \FINS YR BN Axs AV
\ YA V0 —\A/® Y/a VV/AD YA \a/vY \O/YE -I5Y -/yay —/-a AL\
Y Y/ Y-/0 -¥/y FINE \O/A -¥/\o VAISY YIS < IYAR [SAY o/-¥ ofA
ur ¥ \Y/EA Yy . VV/EY YA/ Voo \Y0as \Y/-0 ofeedt LYY </o —e/e\
- ¥ /o) YAID . \SISY Yo/o v \Y/AY \v/oy -IYFO N NAYS —/\¥
0 YY/-q Y4 . YY/vY Y\IY \o/Y AN AA7AT ofevy® ofovy* Nins oIy
5 YSIFE YY/Y . YA/A¥ Yo/ Y¥/0 AL+A \Wia -1y -/vay e —/-¥
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Extended Abstract

Introduction

Climate as a complex system is changing due to an increase in atmospheric concentration of
greenhouse gases produced by human activities, according to IPCC reports, leading to global
warming. Assessing the climatic characteristics and identifying the climatic elements and
parameters of a region can have a major role in land use planning and the management of that
region. Variations in the component of temperature, as one of the most important climatic
elements in the North West region of Iran, with significant spatial and temporal fluctuations,
have a major role in the environmental management, road transportations, agriculture farming.
So dealing with climatic change requires strategies for future adaptation. One of the most
common methods for assessing the future climate is using the general atmosphere circulation
models. A group of these models provide useful information about the atmosphere's reaction to
the increase in the concentration of greenhouse gases. Considering the low spatial clarity of the
general atmosphere circulation models and the need for powerful software as well as the great
amount of time that dynamic downscaling consumes, the statistical models were taken into
consideration. These models change the general circulation data from large scales to smaller
ones and use the output of GCM models and other special scenarios of the model that generate
meteorological data.The most important advantages of these models include their inexpensive,
high speed and capability of being used without the need of supercomputers. One of these
statistical models is LARS-WG that we used in this paper to simulate tempreture for future in
North West of Iran.

Methodology

The method of this research consists of two fundamental stages: first, downscaling the GCM
data under the propagation scenario and the second step involves the clustering the daily
temperature based on the past (1961-1990) and future periods (2011-2040) and comparison
between these two periods. In the first stage of this research, for the statistical downscaling of
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the atmosphere general circulation model HadCM3 data based on the Al scenario, the LARS-
WG model, the 5.11 version was used, as one of the most famous models in generating random
weather data. In this article, for evaluating the validation of the LARS-WG model in
reproducing the meteorological data of temperature as the main component, data of the seven
synoptic stations of Tabriz, Ardebil, Kermanshah, Hamedan, Sanandaj, Oroomieh, and Qazvin,
in the North West of Iran for a 20-year period 1989-2008 were used. Note that by using
statistics of the determination coefficient (R?), Root Mean Square Error (RMSE) and the Mean
of Absolute Error (MAE), data evaluation produced by the model and the real data
(observations) was done in the 1980-2008 period. In the second part of the research, the method
of comparison of daily temperature components in different clusters, and based on the clustering
approach within 6 conventional clusters for all the stations and the studied periods, was
performed.

Results and Discussion

Although the comparison of monthly data for the two studied periods, July and January as the
hottest and coldest months of the year respectively, had no changes in ranking compared with
other months: the total average temperature of Jan has been changed -1.27 °C for the
observational period and -0.86 °C for the future, on the other hand, the average of time series of
the observational data were 24.2°C in July which will reach 25.12°C with the occurrence of
climate change. Evaluations show that as a result of global warming, the maximum increase in
the average annual temperature is seen 2.30°C for Ardebil and the minimum 0.22°C for
Oroomeih. The results show that based on the statistical period of the past decades, the
maximum average annual temperature is observed 13.94°C for Qazvin and the minimum 9.05°C
for Ardebil. Although these conditions will change in the future and the warmest station will be
Kermanshah, with the average annual temperature 15.64°C, it will be Ardebil station that will
be presented as the coldest station with the average of 11.35°C.

Conclusion

Among the results of this research, the overall mean annual temperature increase for 7 studied
stations was at the rate 0.94° C for the predicted years compared to the basic period 1961-1990.
In evaluating the frequency of the thermal thresholds of the observational period which was
done based on the scale of the six clusters, in most of studied stations, the highest frequency of
days belongs to the sixth cluster. But the simulated data show the maximum concentration of
the thermal data frequency for the first cluster in the case of Qazvin, Hamedan, Sanandaj,
Oroomeih, and Tabriz stations.

In general, comparison between different stations in this area shows that the thermal
thresholds of two stations namely Ardebil (in the clusters two to six), Oroomeih (First to Six)
and Kermanshah (the clusters two to four) will be increased, while in other cases the thermal
threshold will be decreased in the next 30 years. Therefore, one of the practical results of this
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research is its application in the agriculture. Based on the results of this research, we can
conclude that the length of the crop growth period will be increased due to an increase in
threshold and extension of warm periods. But it is obvious that the outcomes of warming and
the lengthening of the growth season will have more serious consequences like the increase in
water demand due to longer warm season, evaporation and perspiration increase in the growth
of some crops and sometimes vegetation water stress, changing the planting time, development
and disorder in adjustment of North West region.

Keywords: Downscaling, Clustering, Thermal threshold, Northwest of Iran.



