[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

VET e ) opled cennsly Jlo o ame bl lad Lo 4 55
YO - VWV Clis

Q|.\.o.b olew!l sy ylacuss suss | SO 9 GalS.o - ‘SJLo} Ol s 5919
Olpl el ‘@)3‘9‘.’ PYC W KY ¢@uL;.&|9.a 9 yT &l b, 56”"33& gr ™
o2l esl ot oo slgs oUEtals ¢ miliilgd g o plod Sliwe! £ lowule Jales

ol 2) dbToww! (gL umwl eyl Jlos dumw oliils ¢ cuwlicdilgh 9 O il ¢ S dozto s

VX[ Y e s s by VN FIY :allio cdly o

oS

s 530 Gam 3 00,5 oo il Gadlad 10 &yl sl Eacl Al dod 45 ol (conldl Ol yblio 31 (S ool g Lo pun
S oslisty 00T (St 9 (0 — Floj Ol ek Jodond gy )l B 09 o0 (loindiy (Sl 9 Ko Dl ek s o]
s e sodls oo whido s 5 g v ooliiw! CANESM2 Juwo 31 oyl dilgy J8los (slod (555K iy St -l (ylihod oyl
dwr i g (Vo)=Y eB0) Al Yo 8,90 5l G99 (s ysolsly (6 5lwduds e )5 & y00 LARS-WG Juw 1 ooliwl b (S5 53,5
30 a5l wilale cwyp 3l Jolo ol i el cotin solKiw! sy RCP8.5 3 RCP4.5 (RCP2.6 (g1 ,Luw
923U das 1 Gab gy oy 390 §LBOLKIu] Aok 3 (FoTN-Y+B2) 0590 50 dicaS (glod 45 810 (4L yliw! 5 lelllao (laolKius)|
ol aS Canl ogmmdiw 4550 B/ b ol g oy lw] oS slod lawgio .culils aples ol 3l Al 0590 & Cound Jluw slaolo dop o g
Sy B93> g gumndw 4233 F/Y 9 #/Y & & i 5 RCP8.5 g RCP4.5 RCP2.6 glags lww whw! v ST sboans 4o ,luio
o 0590 35 Gl Gl 3 5T (o Lad @598 Canl Glad &1 bgspo (T (r S 9 0595 oliumn] &1 bgs po Sl ki (32 35 s &5
a5 Il 30 sl o0 aeilS 5 10 9 £95b il Bblis ol 51 1529 oolias! (o 9 (B3 Jlands (2195 50 iy &5 sl T il
4 o 0T 4B 50 gyl ST ol i oy 32 51 ol gl oy o0 B 4 55993 3 E938 3 20 bl (93 (> 9 50
Bl oplgs walS 5oy, N U Y (s ylias JLT caxdllae 3590 (LoolKiums | Aok y 45 310 LS asly 0490

Bl i ¢ oordBl (Ga gy )L 2 lod polidio 32 5 (s 5w e 1 gulS sl lg


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Olvan bl laplanzy sanl (it 5 G = (Sloj St 55Ty A

doddo

5 om0 (e il 50 &S ieal ply 5 Wl Cle> 4 Gl owlel Glaller (S @Bl i 05 el
e YA Ll 5 (2l o) Gl (659,00 5 pone (50l ()] o 4z y2 2Bl jolate 4 (BN o)l T (LS
S0 (slale yos o o) gl ( ISt s 31 ol (g csloolysy tal3l dod paSiloo Ll paldl o5 glonalyy
i sl ailaie Sy 0l (6,8 IS ool sl sl 51 Les a5 LT 5LOYAY () San 5 pilae) 391 nly .. g
ossy 3 45 sonldl lhaasine 5l Sy OYAF (o L5an 5 lsisl) 05 555,55 |, o] lsme] Jbsle Wi o]
5 Jeliiseilez o WWAY (LSen 5 25 3]) cusl plaisy b olen slajs; olas spdy o b Sl Giule)S
3 gm0 £985 4 o] 5 2eS g slazdl alaii bl &l > az 0 GhalS 51 a5 platsh eapay (VTR0 (o Sen
ato (J& 5 Jo> «s,0liS alize laize 4 1) @pdlpher Ol dle o o8 cwl Qlsmsol sleslayg,
(S5 28 n (e s o a5 S L plansy OF - (llSen 5 eoljcilaae) ajluigo 05 g ol yas 58
O (o A FAY ¢ 5ol 5 lsanal) ans oo 41,8 b com ) els o5l 5 ol yas lacudled aizan 5 ooyl
Dl g ool o rebs yolic 55 ogllacl JBT 5 005 il 5 HaleS (slp Csllacl slavysy (aled Wy Sl i
S35 lp bl s Al e 50 Led 5l (re o 4 5lS s 4 09 S0l (e 9> 3l lsa sles (g 05l
OYAF (sl Consl s St s ol laile ol ¢
Jol> (29,5 Beb gl (lyie 4 Cunl 0ads plodl lanisy sy (59, Olnl g Ol whaw 5o Slod S Dlidos
6l Slo iy peldl ks ST o2 cg> RCPB.5 s RCPAS (g5 i 50 o g2 S 50,5 Jae 10
S RCP8.S g s ;0 Yo Vo-Y+22 050 10 oy £485 Dol c g 10 )] 3ol ade> 10 (55,5laS &Y gama 4
Slass ol g ol Wluss cw, s (Lhotka; Bronnimann, 2002) b o (iol38! aoyo VY sl 0,50 b duslio
slejg,y olaws als 4 yorie co Bl Ol sy aS ol las 1S5 o] smte YL 4o Hlocdu g Jad g oo slosg,
S92 0l e Gl S, b, s @lkes (Basterling, 2002) coul oo ooy e Juad g olasy
il 510 syl 1o B2 9 A2 g s 4 s HAOCM3 oo 31 oliciasl b wldl 105 Lyl s Comi 2530 g s
o> gl 5 Loy 5 OS50 sty ol s Ll (al a5 000 s & 02 (LS5 50 plK0R 355 (25 oo
Sz G5tz 5o adl adg> o al) Juad g ey w8l o ol 31 Ldss (Eccel, et al., 2009) 55,5 o ol
VA 03aly izt Gadsl g 55955 59, ¥ ams 52 50 0l plasy oays ol (s Y e v Jlo b ol slagy L co
Potop, et al., ) wb o ilidl aas ;o 10 55, VIA Glaisu g 60,50 ol ol 0l co GlEST 50 4ms 2 )0 5,
585 Tl o5 WS Jolo mls cnl Qi) 55 (65)5liS welil slagaly g oldl s Sl oy 50 (2013
Graczyk; ) wl oo sl o3 bap)] g5y (loj 5 adly yeeits (Slezr aloS 5o oail 1o 0)ler ()0 Slaghiz
b aS oges astie w35 lge g @i o slacils jo 9> (S oo 5 calizee sloJow b, .(Kundzewicz, 2015
VWA Gule Glacsy sbojg, fuized 9 00,5 oo 5 SYsb atan Y/ U V/F ole oy ens Juad Jsb YoV Jlo
5l el Ol g o8l pss Ol oLl Golae .(Modala, et al., 2016) ol oo iolS ddlaie S )0 wo,0 Yo 1


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

V4 VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

590 WY B, (omoadsSs anlp ST slaans jo ol 4z p0 Gl (ldl 5o (LS (204885 1 o)l slaglarsy
b, (Chmielewski, et al., 2018) 54 salys WS adsi 10 00iiS sgame Jule G ol oyl 45 323 o & o
(Sl (5555 slocellad yo ()T Comal o & (M g0 sloosS yo laplazy gloje, Slold 2 ealdl i 51
25903 YO LY (5l RCP8.S ailinsy (g2 jbiw o 5 line b ) plaiazy 589 (Slyl8 a5 o a5l (S
Jlotu (oS 95) Consy latme 03,08 Sl Wl oo s (nl 5 Wb oe RS we 0 00 B FD e (L
Slne; 6X83,5 5 59,00k 5 63,5055 Sl SLwali (6,553,5) el 5 (pinssST 5 AisS m555 53 s« Jos
(Pohl, etal., 2019) wxl azsls (Sl sy
Sl plis gz (IS (39,5 sl e 5l eslanul b plasly slaglaizy y weldl jooss SIS QL5 e0lnl )0 Geizen
slghisy b ol Grizee il walys mals 4l o)50 4 Cumd 55, VA ST slaars ;5 als glaglansy sluss
ol (OYAY o125 g (soel) Cl aplys LA ole O 4 samlive 0,50 slo V 5l sansl 050 10 ayads L5 g ayus
B2 5 A2 (c51,lies 55 i HAACM3 oo 5l ooliial b o)les (o) p25 5 0502k Loyd9) slinsey £535 oboj slleia
OhSen 5 (5l 2B s o (59, 4LBIS I 5095 o)l st F )b g 5o el latsy b olnl o o
o3b 93 ;9 EHSOM Juw sbes J8lam slacols 3l oolaiwl b el laidy slajs, Saemme (godigy (wloly (VY20
SlwsS Jlg5 ;0 9 45558 ole ;0 ,0iS oSy e, i ALB (69 )l Co VYAV 00 g V1OV VE b
Floiol Sl Rt Y0 (o ylSan 5 Jlgacal) 35 amlss 55,7+ b plols 5 550l lagaily 5 bl ST« 515
Joe sleslatul b lnl 5o 050 5 G 08 (b o)le oo laphasy shs) Oiles S 5 2,0 2 o8l s
lss S 0 )len oy 20 Ot S, T lbans 1 4F Sgai saseie ALB 5 A2 Lizil slagy s ciCGCM3
Glloisy aiads 445 0oy pualsi ooy psim Ll S il 530L sla oy el OYAP () Sen 5 LS 54
63T1s . OYAY (lds 5 leosin)) Conl 00gs 43515 ole ;o 5 yliw] &l sbalaisy £4,80 ol By pre 03l
b3l e (V- PA-Y N 0) e OF Sloj o3l )3 maldl 1ss 9,505, L 5 pies oSl plaisy (slajg ) slass
s & sl anils (g oline L2alS oy slags, olaws 5 axil mlEl 5,5 ol gl araS glos a5 il
5957 9 FI0 o )lim 53 59, ¥ 399> VIF (g )lm 53 59, A 4 iy (50599 59, V7 5l o slagg, olaws (S0lee o5
Foe sblerw 5 baplaisy 4wl 5 £9,0 Slts (2L 50 OFRY (ol Sen 5 (L) ws) waly> AID (552 ,Le 5o
399 b 10,95 o ailjy; sloo iSTas g oo ailale (2 Sile Gl oy Jlad ) @eldl oo Ll o (g5 5LsS 50
30 3w blo ju g baylaisy Caxdg (wlal ol pcils vales ioli8l delllas 050 (slaolSius] ;o (wgmadis az 5 < /A
5o 5Ll 8 5l e (Toy90 0 o3l slaplans g Loy (sl a5 (5y5b & 03,5 i aly 090 &) S oy
Gl &5 koo 2o 58 pladn g Loy 0)90 Jsb (rmizmen i) (o0 0LL & 5395 15 o)l slaglanty g Loy
sz gy sloJae (YA (o fSan 5 5l i) atly Slallle (sloolSigl ;5 uldl yonis sy Sl ol oo
Ol 4l )l b cplansy ST &b bagte) sy @ bl (a3 ls @y o B gy Sl o peitio
5 Jsb gl Jolo s b (a) Juad Jsb Lawgio 5 (lane b Job lawgie (pland lagg, ai¥le slasd lavgie


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Ohves Gl glaglansy oanl (sniay 5 S - Sloy Sl 5T v

2 &y onsliassay G5y gladoe pulol y Coled ;0 5 285 H18 ey 090 Gliss )T il o bl (Sye
503 o 5 ls (£l SV game o9 4 (65,0laS 5 Slyee slacdld ol Ol beglasy IS ek 4

ST b 50 i Ol 0,99 Jsb yeedd Sjgo r |y 095 il g o0 sadldl (sloailie ;5 e s 38 oeldl s
))‘ B alo BL ML: asls O LJLC ‘5.|9_:o 9 u] aS Cewl onds [EPSew] w;‘) 6&095 d.....u) 6)‘9.79:;& 5o u‘m uLﬁ-AAJ‘
@l iobesi ool Ba gyl 5losd Jemie (65,0liS iz )0 Slsld e lus SLSU 5 pslae slaglaze g58
Gk on) 516 Gl LARS-WG Jos o)l 5l ool b san] @8l )0 loes bl laglocsy S 5 sloy Ol s

Wil Plas 1) dalaie pl jo Gae GYsb slaglansy I a6 Glas § &l ol e

S gy 9 ool

dbio (oLl yi> Cungo

54835 FF 54> 0 YO U asl FY 5 ad 80 OA 5 a2 0 YV slojlow o cau o 20slS VIVY Colus U laen oLl
Sl caai 51 (B8 Jeb asl Ve 5480 YA gax 0 FAL asli YA 5 ad3o FO g ax 0 TV 5 Jlods 5,0 4B YY
5 o s 2y sl 355 5Ly (698 s 4 il () ) JS8) ol 43,5 15 ol o 5 cmgin 5
23l pyir Bble ;o (SlwnsS Jotne woldl g giiye 5 Jlod slagisy )3 GhaasS 5w Slomgol S i
3ot bl Yl 5L Gl il =2 L pl s eS¢ o], sl a0 YEIA Sl pl o Les a0l

ey oy e ey Rted i

£ A\
b N
-3 ¥ -~
: 2 o
-/ (
s
fm '/" o i
' i S e
o /‘
)‘. -
/
daty 7
s
: Hogh . 350 a S
E = P VA
. raua 0_ ‘,._ 32 <0 20 120 o
%
e PP e rh— - aw

olded Gl (L3l e CoaBeo ) SO


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

g VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

bl hgy g bools
ailigy Sl 51 bl ounl s (lad lulys o plansy gs8y e - Gloj Dl 5Ly ST jslane 4 (tgsy ol
g VA=YV Jlo 5l (bl S ydin 0,90 glyls a5 o liwl  cwlislgn slaolfins] oz 5o (souldl slo il b
b olSis] oS ohis & azgi b a5 Gl 55 45 ¥ ks digles 5 ko cofss eyl Jalis WaolKiny] ol s osliciul
s oolitul 5 (gl g 59l 0g8) sl slaoll 51 il Gl jo plaisy ganaigy Sz cslie Gl o5k
Shsste kw0090 Jsb 5 es8s (sl oy 0j90 Jsb cplansy anils 5 5T 5y )b (oD s (ol

oalaiwl b s ol 2l il Gl glaollis] 51 G jo 6l (VA=Y Y 0) ) 0,90 Solel 0,90 48 oy

e Ll el 50 ol ai3ls 4l 0,50 4y Coad saisl 0,90 10 (ylaisy olas ) Ol vy 4 LARS-WG Jas

135 D)ge )

3051 onl o plosl cas )y gl osls Ken § Coro jglaie 4y lol ] CadnS J oS g bosls cxo -
Al attie Lo,y B sleiel mhaw jo bla adS o bosls oKes 5 plxil 59250 slaoosls (s,

JasS e a9, 9031 51 5T 098 Usbo g SlslB el €585 (L 5 3T slagy )b s oy 2 50 138y o903T -
OYAY (60 9 00l salaan) al oolaiul jgtoiw] Huiw ol g

ailato ailyg, JBla> sles lail ST sloams [0 oy slas ) lnss bl cas olaiad Ol padi 6505 sy —
S 92 S 50,8 ead i (gum dw Jde (29,5 LI cpl gl ol (6,0 VYN0 Sley ol sl
Shewle sla Jokw 1055 55 4y az g5 b 0l oolawl RCP8.5 s RCP4.5.RCP2.6 (55 ,liws 4w Zxs CanESM2
Gl (il 50 a5 W0,S ey, (Seabius b s ylel slagts 5l (S bl gl (o2 9)5 52 IS (30,5 slaos
eollaz gla )l 3load adgi g Slaslice slacsls SUj)l sl ol eolaul yol ol sl LARS-WG Juws
:a.ﬂ‘f Cewdy oy sl 5l 598 (sl lss .00 S oolaiul (MAE s MSE .RMSE)

Yieq(0;_€)2

RMSE = - (1) b,
MSE = M (2) akl,
MAE = Ziiﬂ(‘:"ei)z (3) ak,

5 odbca b oy 10 Jow lawgs oad 05905 polie g olKas] ;8 0 odmlive polie ol 4 €0 0 398 Lalg, ;o
el Slaslive slasi N g 5,k sansl> 3 €1 401 slaosls JS Kils € 40

33 IDW g, 51 oais] 31 5 e Ll 55 ol gl slo Sty (olSe Slyanis oy sl 2il50 ol
OFee (Sl g somns) 0 00laiwl ARC GIS 13316 5 layoes


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Olvan bl laplaizy ool (it 5 G = Sloj St 55Ty vy

@l g e

laen ol )0 Gladesy (Sl 22598

Olisdu gyl on 3395 s e olas 1A VY. 008 ol 1) bl sy 3l g dsl EoB b ) Jeux
Olaisy aeils loj oy sl e 7y ol (LTF 50 sloyg, 10 cud @ aS ol loen 5055 slrolKiins] 4y by o
VAL 5 g9, LT 0 5l Ygere laed sliwl ;o iy (lal cnl pcenl (59,2 Y) 2ol olStas] & bgyye 50

S5l delol 04,8

Ve¥e-138e Sloj o3l 50 andllae 590 dllkai 30 oliudy cn 5T 9 oodol E989 ol ) Jgu

Slediey | glaisy ooyl | slediey | glais ol | ol pb | o,
y-q RYEITSCAR YA olj/\ CBT \
AR RTLITSCAR \ig Qlj? Ol Y
Yoy 9,8 YV Yo oblo 059 Y
y-f 20,9, VY yva Qlﬂ q Jriiety ¥
Yy RTLITICAR 4 QU\‘\ ke A
YY 0,9, VY 4 QU AR Qglys 4
ARR TEITSCAR fA OM\/\ 09,8 \

S aibie (I Sns Condy Sl e 5 08 OF O mist o wese las s LT S g o
oS (W) ¥ JSo 50 a5 jeboiylan L0 oo SIET og; adlate (b Jled (g y0 plaisy 45 (g sbay WS
6oL sl sy ;0 sl Caws gl 4 az g b aibce (LINY B LT 0 o (g ool 5o plaisu 5l )b g o
5 o Lol 53,5 518 5 bl cnl sbj ela,l T Jeds a5 958 00 £9,5 lage b cnl 5o s 58 655 0 > 15 5
sl Jab yo |y oty o5 atie bl 0,3l ke 5 aigled aiile pliel pgi (Pl Grizes ablbe SlwnsS
09ds0 575 LIV L QLT O 5lesaly (g5 slaphann pll aigy ) ggame ;o S (oo 2
32 d glasy @mls elel paes oo las Gl o ) Glasy aasls ley Sl Dl pess mje8 () VS
oz of jo a5 ghalate 3T (020,98 WY 1) e il Sl sl (A nlo po gl (Braleds (g5
o yglms 55 o doll 09,5 YA b aS bl o dibate 3, Jlad g ot >lai 50 adly ccloolSiy] aily o anils
g Sl 2l lask e 3 a5 01 13 50wy lacds plinl (B led 5 Jled SlawssS 5 adipe (g

s s 3 il cou 1) e cnl gl 48w Gler laosss


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Yy

VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

47T°00°E 48°00°E 49°00°E 4T°00°E 48°00E 49°00'E
N
| G T laipsdubian
7 z z
s H £
5 2 =
1 [ 3 I 190 - 195 8
[ J40-42 [ ]196-199
[ 43-48 [ 200 - 204
e [ Jaos-200
§ 01251280 .80. 7S g T - e g
3 3 3
47°00E 4800 49°00°E 4T00E 4800 49°00E

(Yo 61800 51) 5loije) com 3 anlllan 3 )90 dilais 3 ks anils g jLT Sl aue pufileo ¥ JSCo

059% Jsb oo 51 bl (o g (BrdJled (g a5 smoe (Lt i Gty )90 Jsb Gl Dlyds

Wil 5 0 g ogdise ST 50g) (g nl o ity 1 )le 4 Sl 59, VWY B VOV (s a5 310,95 0 plaisey

Sriosz 9 292 (Pl 4 barpe s plaidu )98 Jsb 0 %eS aaleS jiio sy 0)90 Jsbo S yo b oo
(2 ¥ USE) sl 35, 100 BVFY o a8 sl ol

ol 05 g0 oamlice a5 jshailes a0 lid cdslive 0y50 yo |y lasy glgld S Ol (o) ¥ JSS

Sobl Jlads 9 (Brd Jlads >y S (5 5bay a8 oo Cond dilate el Cundg 5l s090> U s laisy sl

>l 4 b 5 Sleld G eS sy go Sl 50 e, WY BT (lie ay a5 w5)ls 05 5 plasde Slgl,8 oyt
il o 5 Lo i IS 5k 433513 gDl slosbions) sles 5551 i Lo lie & cam aiaze (] el

47T°00°E 48°00°E 49°00°E 4T°00°E 48'00°E 49°00°E
Bl (ldigs) ol 099 Job |Z g (i 39,) ol ity
8 3 8
I 141 - 149 B s2-05
[ ]150-156 [ Jos-108
[ 157 - 164 [ 109120
:’165-172 u121-133
K
g o B 7o w0 C |2 § 012825 50 75
3 3 B3
AT00E 400 49°00E ATO0E 400E 4900

Vers B128¢ 65l 59 39y cums pr axdllan 590 diliio )5 Glususs 0595 Job 3 £989 (Slol S (S0 O puadd (2S0lae ¥ S0


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Ohves Gl glaglansy oanl (sniay 5 S - Sloy Sl 5T vf

(VoY G133 5D a0l 0599 53 glawd Glinel ) plwiade Jloj &25¢9

Yok a5 conl e Jlo 50 59, WY BVPY ol bl jo laisy 0,98 Job el Cawdy b bl 5
S gz (e 4 baye Gl 0,50 (25065 5 (g, YWY L ojgi o) il (B, Jlad (s bgaye ]
ool 4 L yo o 5 0 55 ot £989 (Slgld 0 75eS g b adlige (Lo 3 59, 17V L) 23l o
0,99 (A SYsb 5 n3olsS ot 0,9 Jsb ar azgi b o Gl ar el Jlo 5o 59, AT L Do g 59, VYT L o35
(g oo T US8) wbioo plats] 550 slaollil 4 55 Glaise ol

4T°00E 4800E 49°00E 4T00E 48Q0E 49°00E

(glosrg3) sl 093 J b0

I 161 - 164 B s2-95 e
[ |1es-166 [ loe-108 :
B e7-169 B 109-120

170-172 T 121-133

(sl 39) ol Sl 3

35°00"N
ITON
350N
35°00N

= Ll
g “y g g Z
4 o ) P P 4
3 e o N *| omsxs s 715 <o
47'6’0’5 ll‘ﬂ‘ﬂ'E lﬂ’O‘B‘E 47'(;Q'E AB'D‘B"E AQ‘IJ"D’E !
47°00"E 48°0'0°E 49°0'0"E

(li39,) Es! 0339 Job

I 193 - 201
[ ] 202-209
[ 210-216
[ |217-224

35°00N
L

T
35°00N

g £
g - —— — KT = c ;
0 12525 50 75 100
‘7'0"0"5 ‘a'o"U'E 49'0"0'5

Yo¥e G184 0l 5o (bl goolumn] )5 plaiass ol 09 3 £989 (199 (0,99 Job (ilee . ¥ STl

o o JISS (50 9031 sl 2 (gl 030 Job g (Silglys anils GLET iloj ol s Wi
anlllas 5,50 slaolSiius! jo lansy LT Gloy lasols (55, » cyw s § JINS= 0 (yg05] Jlos! 5l oael s & b
Sl Wisles 5 e sl Gloolliwl 5l 5od @ plaizy £9,5 Oloy AR 0 Gl (o) 9550 )T 0550 b 50
(Y Jgoz) cwl oads o gme 2oy A0 liebl mhas (0 05,8 ol jo daad Jiul38l g, ol aS conl iul38l ais
s el sls g ol GawelisS Sllugs £9 5l g G o gine dslllas 5590 olius! 3l plaSone jo cials Wiy, Ll


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

YO VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

Gl 5 il iy ool han 5 28] sbaelfia] js Gl ST talS W, 5l S 5 e e 5 Jol>
Dbge =Y bl e e Lizgl 5 o /PA L plys s s b 0588 (sboolSins] a5 g po o 5 s 5 Ol sl s
2 Olise g9,8 Gl canlllas )50 «S)L’J 80,90 b )0 Blaise £9,8 Gloj (o) 5l Jrol> s wlal  ggeme jo

Sl aslgs BT 5 s Hlaisy g9,0 ey a5 ol o] Silo g ol adly iol33l andllas 0,50 (sloolKins! jrios

e 330 5okl 093 Jsb 5o pliasy ST Sloj Ol et Wig) .Y Jeu

Xy g9 o ot JIS 90 o )l NESTE Giys,
eals -y AN sl \
s —/Y -+IYA Glaes Y
il B <IFA V/AQ o595 Y
il B Ny Ay ety ¥
il 3 </ - 1bF e b
eals ofee —/0 gl 5
al3dl 1oV AL 09,3 4

Qo0 B e Ho Hlolae (SKcuoon

anils oy aSam g0 i 3 laidy aails loy laesls (555 p w5 SIS0 (gel 5l ol s

Sigy WolSian] ol 1o 5 ol ial33l g, (gLl Wigles 5 ydle cclhod rs] (loolKiun! ;8 allaio las 45 Sl
s 0 VIV JlasS e o,lel b laes oSl baid 55 _aol38l 6y slyls sloolKins! fpo jo (Y Jgoz) sl ialS
oloy c2alS Wiy, .l Slsp 5 Ol BaeolisS Glilwg g4 5l olKiws! plo 15 5 ol 00l o ixe 3o y0 A0 Ll
0lS S, 55 ey s ) Lol gl sl ol sine anllae 550 (slaolSian 5| AlaSan 1 j iy asls
3 Ot 4l ploj Dliesd ol RalS g Gl i wes e LS g5 a4 ]y 5550 Slaollinl (a8l
2l bl 2 e AT L oy e o b o 5 <18 b sl ey o b ot (sloolSi] &) bgs o o5 4
SaeolisS Sllugs g5 51 Lol Wiy shlo Glroliws] jo plandy 4l ploj L28lS Wg, aSul @ az g b g Jol>
o) 45l 1 Kol 5 el 42l 2lS dilate el 5 iy 4ails o) 45 by Jlebl g se i lg g ol
b Sllug ab a5 conl ool 00l ol 2 lsl Caans 4y 5 0ls Wlss 7 5045 adlaie mhaw (o lacsy assls>

DSl o dnlllas 0,90 adlaie (o Lo iol3dl 059 4

o 290 Syl 0590 Jsb 33 plaindy 4l Siloj Ol i aigy ¥ Jgu

W) &9 O IS o oplol | ol ol | iy,
il YO JVY o5 \



http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Slaes oliwl slagloasy sus] o 9 S - Sy Ol s (55T Y#

s 5 Yivy s .
shels -+ IAY SV # 0y v
els —I\Y _.Ys e .
sl <\ f o 5
= -10 \IEY sl s
sEels -/ 0 —.\9 0,8 v

o s 9 JIS (0 (39051 ool 1 (ylaty 0593 Job 9 (Silgl 3 (Gloj Ol puad Wiy
Olaisy Jlgls a5 sls (las plaise 090 Jgb g Jlol 3 slaesls (695 » o cad g SIS =50 (9051 I Jol> b
0 plsebl mdaw jo =YY JlwiS e o)LoT L olses o] jo &g,y ol a5 cwl LS aig, sl slaollins] 25T 50
olKis] poles 50 g sl 00 lo e o )5 AR liabsl grlaws ;o =Y/F L ol JIaiS (o 0 )lol L 05,8 olSius] j5 g oo yo
5,50 coolSin) 5| S 1o 3 et ol ul53l g, (F Jsaz) el olsd 5 ol SoreelisS Sllugs £33 5]
Xy 9098 5,980 wig slaclliwml )3 (Ll Wy, s e 093 Jsb I Jol> gl sl oais s giae aslllas
O s 3 =YY IS (o 0)lel b o oS! )0 aid 15500  talS &y, ams so ol 1) el pl jo ol
Sllug g 3l ol plo o Liulidl g Lials glanis, g Cunl ouls Jlo sxe do )0 0 liedsl mhas jo VY L Ll
OelS sy Jlgld (rizen g platsy 090 Jsb bl 3blie 2ty )0 elul Gl el lse 5 T SeolisS

el aslllas 350 il 5 ool Syt Sl g el sla b 5o Les ialil 5l o6 a8 ol azily

2 0390 5l 6598 Job 53 (s 0598 Job g Slglyd (Sloj Ol ki Wigy.F Jgux

G e IS o oLl
oliws | b K9,
0595 Jsb &9l B 0595 Jsb Sl
N oo A e sl \
-IVY - /0 A -yivy® Oles A
-\IY A -YIvY VAF o5 Y
—+I¥y — 10 —+ 1Y Y4 ety 1
Iy —If -IEY Vo ke o
-7 -\ VY Y0 Sgles 2
-+ IAA -\IYvE Al -Y/¥* 09, 4
0030 O rhaw j0 Hlobae (Sowood


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Yv VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

(Yoo B YY) 3N ouisT 0598 50 yloady  soudBl &l punds (6555 sy
Sl aieS glos yiie CANESM2 Jow <85 i)l 51 g o531 loans 1o phaisyy Comdy el 5 oy y5kaie &
aw loslatwl b jsSde Jaw &ds .ol i RCP8.5 s RCP4.5RCP2.6 4\l dus oy (Y2 YV-Y+0+) Sloj o3
S35 by Joe o Sl ] Sils 359 slo Ly (s 0128 5 ploxl (MAE 5 MSE RMSE) miallas 5L
bl el ls 95 1 dalllas 0590 dibate j0 aieS sloo yiol )b S5 wlidaj, Cyz ol ol 15 5ILARS-WG
200 sl 5 ltons 53 Jie 5l (et 45 (69l 4 <ol Dglie iliee (slaolSim! 55 Joa 2B Lol ol
S3bos VO L 2l RMSE L Wl ol a4y g po 1 Uas 00 e85 + /Y L ol RMSE L 093 oSl 4 bogn e
A Comd S cmmlio 280 1 oS sl Ol als b slaollins! jo Juw das oo L bl ggamme ;0 (0 Jgoo)

W )L})}}Jg CS‘LQQ ..)LJ) u‘r.gu Lol Ls ksl.lbcli.\m‘

wioS slod gilwaned 53 LARS-WG (Sls S pliia o) Jovo 3 5o (23,10 Jgur

R? MAE RMSE MSE ol 3,
<138 <Y “IY$ " sl \
<138 AIv$ <I¥A ¥ s Y
<138 “IYY AIv$ -y ity s
-39 1A SV oY e ¥
<138 <Y <Y s Sglgs 5
/44 ¥ -Ivq /+q o595 $
-134 oY <IFY VY 05,3 v

Sboo ailale a5l Jols ol 0l adgy (Yo V1=V 00) 0,90 sl oo JBlas il )l Jow obles b5yl 51 o
dw ;o Gub o dalllas 5,50 ol don [0 9530 0,90 ;0 AleS (glos aS ols lis Sldllae slaolin! [0 4SS
ool aieS (gloo Ol o piton iy walgs o8l il 0,90 4 Coms Jlo lools den 10 cusy 1 090 (593 )L

RCP (593, (bl 5 &l s oy i 055110 o (0 JSi) sl 00 0,491 5 Jlw p,5 slasle ,o RCP 8.5 (545 )L

)15 (6 el Sl agy Liw pales a o 5 5,38 o (ialed & 5oyl ol a5 el olo Sis 5l 5685


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

YA

151,

SS9

O bl glaglanzy oanl (Ggin 5 S - Sloj &

20

HHasr

CARLE 2k

1%

Lo I )

ALl =R

J

K= AR RAAE DU

=] EE
LIHCEHE

aka

il

g

L] R

BRCFIE

15 -

<L

OCT RO L€

G sER

s
UL Rk |

I nAad AR AR UM UL

LIHLF4L
EnCFES

1w
g
(W]
10

L

L LNH]

BRCRLG

15

LML

SHE 0N

ALlG

_al Eﬂ ?_?

[ BL

RO
ONCFEs

I

0
-
L8

in

195

T ey S ————

ks

9.0 J&

W B

=
=
=N
=
@

&

JUL AUG SCP CRT HOW

AP KAY N

[GE

BRCPAS
OnRCPBES

[}

T4

g - = 4

T e e e

10
A

e

e P L P v

BROPES

14

G M TH

=R

Al

AT MAY LR

[THCAL
LI HCAE S

= Daze

ERCFLG

0

u,

e e e

AT AL AT |
L e e T

!'i RAGE A RARY N N A Relr LD RO

ORCFES

EIRCP4E

B

.... ﬂ.. ..-_ H .J_ o

£ 1 e e e

i

20

 Gase

EIRCEF B

15

B

I Ala BRI 0T MW

LM

RAARE APH RAY

CBRCPAS
CIRLCPE S

i [lg =

T gy e e T

=
-1 -

alalo

Wyl 0y90 40 aows slos

o
QMG

[ 2-90-9202 UO J1'Je NUS WoSAS WOy papeojumoq ]

[22TTTE0rT 268.€272 T'TOOT'0Z :HOd |

gy buw wlwl 3 sl 0)90

s

[TTTTUeesl98TT90T :10d ]


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

vq VEY e o) o,lod aeanil Jlo o shamme ol ble ol Julo a8

2 090 Sl dw o elul g Daeail bwgie Oy 4 areS gl (S ) Jol> S Gl 2

ol bl p liwl aieS sles lawgie .8l vales Jinl38l Al 0,90 4y Camd laes liwl jo aieS glos 5
RCP2.6 as oy 950 slogs b bl 55 o0is] 0,90 10 Jlade cpl a5 Coul ugandis a0 OIY L ply Slallas
Ot 3 Sldlas soliows! frn )0 ) Balg> ugndis a0 FIY § £IV & 4 55 4 RCP8.5 s RCP4.5
3 Olsd o eSSl RCP8.S (645 liws (bl 1 g (pwguedis a0 VY 201581 L 058 oltus] o bogy o Ol pss
lod i bl 5 (F JSi) Gl RCP2.6 (g3 b (bl 1o g (wgmandis a2 30 /1 L loe 5 05,8 oS 4 bogy o

b anles ol38l laes el [0 (e a0 VY B 2/ o Lawgie el 4 0] 0,90 ,0 dieS

g M Base

EIRCP2.6
F1RCP4.5
O RCP8.5

o b e g Lad

- "t <t + & 0 < > »

+

aliceo GL“}.’.)L;‘“" uoLml » ql.; 0590 Ay Capnd e..x.’..gj 0799 40 dunS ‘_gLoé Saodady Ja.w,».e NN 9

(Ve G YT 51) oiaT 0,90 50 ylokinsis 4nils g 5T litd aae9
Sleanloy90 50 laes oliwl jo larsy gl a8 ols Las (VoY V=Y+0¢) 0,90 50 olassu k] o Jel s
RCP4A5 (54l bl o atdl syls aslsl (e olKisl) ole QLJ VAL g 05l oo E9,d (oo olKius]) e YA
ST alad g5 bl ggome 13 (F Jgoz) 03 sl 9,5 mo bagu b cnl 5 g5 ol bl yo laplansy
355 S3ion £y ol Ghlia sl 1 ngs il Lo 5 i Jlah ol 5 iy ol 8 55 plaiiy
(Y JS2) o swlgs g908 50 plad bl o9z (>le

Ol mha )0 358 o odalive a5 jshailes wa o yLid |y sanl 6y90 4o oSy op 3T slas ) & B Y Jgas
2998 YE B A 5 bl jo (IS j5b a4y o] i 9 culs wmlys aalol 525 000,58 Y b ooy oy 00 slaplaisy
209 bl wales aslsl 18 130,98 YU oy o slaglaisy olas ) 70 WRCP 2.6 (g9 ke (bl 53 5 092 aals>
5 (2998 A) Wsles 5 e ol & bgje (o) 2 3550 Sloge i Lawgite j5bo @ (lansy asils (loj (nins 5
Moo aails 5355 a5 (195 50 9 50 Gl Jlad (1 50 ot bl cnl g2 el (029,98 V) 5] oSy
Obel (ol (5 50 00l (65K S slod sloools Wlysd 5l (gym 4 Dot i3 al 4 (@ Y JS2)

Db oo 4B 510 5 9,0 055


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Olm QL:...,I LSL‘bQ‘M od.;.ﬂ Ut ‘_,’Jlfm - ‘_,’JLQ)' Sl yuni 595y

Glie g Jlaw wlal » a..x.'\.;.T 0399 3o dxlllao 3 yg0 (slBolliuny] jo ylacusy (xdgl dlas Zu 36 f Jgus

b gio RCP8.5 RCP4.5 RCP2.6 ol o 9,
MAK; oLl ¥ oLl Y oLl ¥ sl \
4o YA o ¥ o YA Jos 2 Sles Y
okl RN e ¥ oLl o395 ¥
obl f oLl oLy okl ity i
ObIVA SLTVA SLIY RUAL e )
oLy ST YA Sble obla Wgles 2
oLy RN oLTY RIRTA 05,8 Y

aliseo Ly sluw bl yodiul 0598 4o axdllae 3y90 GLroliium! yo Glisuds o 33T Slasy & )G .Y Jguo

350N

34°00°N

b gio RCP8.5 RCP4.5 RCP2.6 ol ol @9,

RSTICAR 3598 VY 98 VY 58 Y7 ! )

292 Y 098 Ve 098 ¥ 9,8 ¥ Ol v

2398 VY 098 VY 098 VY 92 VY o5 v

9P VP 0y 8\Y 059810 059,804 Jriiey ¥

2595 A 022598 A o092 Y o298 4 e 0

o298 A o9 Y o092 A o098 ) sl 7

oA Y NESITRN oA Y o958 VF 05,8 v
4T°00E 48°00'E 49°00E AT00E 48°00°E 49'00E

A A
(st 33) ol 3T H 2| (i) oMk acils ; .
B 2532 ) 5 B [ ve7-192 i :
[ ]a3-35 A [ ]193-196 A
[ s6-39 - [ 197201 -
[ ]a0-43 5 S [ T202-205
S
Ll .
Km S Km
0 12525 50 75 100 . d' 'é § 0 12525 50 7% 100 h?’
3 3

300N

34°00N

gy ylaw bl 3 (Yoo B VoYY 3 0uiaT 0,90 30 (ylued (L] 5o oyl aoils g LT o lad a9 595 csiles .Y S


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

¥ VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

ouisl 0593 33 sy 0590 Job 9 (Silslyd o lad & 598
Jlo 50 59, WE LAY s lawgie job a0 ploea sl o classe Slgls a8 ams oo lis ool o)90 jo gl &9
S8 by nl a el Gl gtz 5 Jlad Ay @ bgrye i @ 0l Gl 2teS g aytian 45 35 anlys
(Gl A JS5) 58 o amaslS oty Slslyd 5l bl g ) Jlad |

Q] Ol s 5 (o y%eS a5 el iy Lo 50 59, VWYY BT 0 Slows lisl jo 50 lacsy 0,90 Jobs
4 bgye ol Olies Gridtin 5 Sool bl Jlod 5 i (18 4 bgrye iy @ Gl asils 5 LTl cons o
(oA JS8) cenl Jlos 50 59, YWY L ojgs dupes olKiws]

AT'00E 48°00°E 49°00°E AT°00'E 48°00'E 49°00°E
N N
e . I3 o A o c A
S . o35
2| st el = : 2| (ediahobinksesgs Jsb ] < |z
1 Eler-7 ) s , ¥ # B 140155 s i
80-90 | ‘ \ 156 - 160
( * & 1
[ 91-102 s 1 161- 166 et :
103 - 114 . [ 167 - 172 St
y
e — S— — — S— <
g| o152 50 75 100 A £ E| o12525 50 75 100 < g
3 3 H 3
47’(;‘0‘5 GB‘dU'E 49‘0"\]'5 l7‘S‘D‘E dB’ﬂ"n'E AQ'O"D'E

gy ylaw (bl 3 (Toide 5 YoTY 51) 0uisT 098 38 et bl 55 oloiss silslyd 5095 Job (o ldd 2 )97 cruiilin A JSUS

w093 4 o 0uiyl 093 0 (s Wl il @595

Olasks aeil g 5T Ol s

bl O IDW 3g, bl 1o 3T ol )0 g auls 0,90 du Cod ool ans jo oy el &l s g, 5l Jeol> b
O bl gl jo galS plas cil aelys galS Glaisy el adllas 5,50 loolKins] den jo a5 ol oylid ol
U.U...;S5 ‘))J—M C‘.’.L‘" wl..‘.v‘).’ oLl ..\.6‘9? dL&u‘ )_\05) o..\.u—l 0,99 4O U‘M Sl U—l ;Lu as OS¢ -\.%‘5} 39y Wiy
oS Qb gigizr (P58 50 Dl (i Sl Gll o 5 iz (5 bgrye i 4 Gl ST Ol (e
(1A SE) ol 09 co E900 395 Hloiudy a5 liwl Jleds (g5 51 posads eads 5T 5 o oy 4l 0,90 40
Cms 13393 59, TP BV o plicsl mhan 5o laisu ol 0,90 40 a5 sas so oylid jus olaidy aeils Ol s o)y
Dl (27508 g Wigled 5 e ool s pliwl (o922 (g by po Dt (p fdn ) (o0 GG @ b 0j50 4
(u q J&w) Cnl U‘M 9 0)9.5 (_gl.&boliu..u‘ 9 ul-uu}‘ ‘SILM L?‘y L Jaﬁ.').,o 0,99 J}’a


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Ohves Gl glaglansy oanl (sniay 5 S - Sloy Sl 5T YY

AT'00'E 48'00°E 4900 4T00°E 48°00°E 49°00°E

A

(ot 9, ol SUET A ok (o) Mo 40l O padi

g g g g
3 e o1 e
| mm i3 e 8

-7 [ ]-19-413

[ o r2-7

[ J4a e
= . — — KT B - 2 . — — .

0 12525 50 7% 100 . Z E
g & B E| omsz s 5 = ks
3 3 3 3
4700 4B00E 4900 4700 48°00°E 49°00°E

(Yo 61880 5 arly 085 & Comuai (Yoo G YTY 51) ouinT 0,93 55 oyl aoils g JET ol yadi 297 couiloo A S50

Ol 0590 Jgb g (Silgly8 Ol pudd
aS aes oo sl gl 0y 4 Cos sanl 0,90 ;0 flaes sl o olasse Sl Slss a9 5l Jol> 9,5
03gazs ;3 o%g Ay liwl 50 Jlad 4y bgy e Dl i cp s g bl Oy Jled g gz w0 bgy e Dl o e
Slasy Jlghs mals 55, VA LY o eois] 0,90 ;0 awgie jghay ool Cows as ol bl ail oo Gl ol
o393 s Sl 2358 5 sty 51 ol colis (Gl ) S8 Sy cm ctalie il (] )3 4l 0,5 & Cannd
Oy (g yiaS 4SOl adlym axlae laisy 0y90 Job 10 ;i 55, AU ) L ddhaie S a5 a0 olis laisy
B gk 5 plaes 5 e Slagliw ol 0d9ame 4 bgyye Sl (n i 5 bl 058 gz 9 350 Jled 4 by
Sl o iz (SlolS Gl 5l ogzg (nl bl ales alidl laes bl Gl iy )0 s o)99 Jsb oS

4T°00E 4800°E 49°00°E 4T'00E 48°00°E 49°00°E

(o) gl P O puss y
% ¥ |: 2| (bien)0sg8 Jgb Sl 2
8 018 — 18 2] H
4 [ ]a7--18 | 4 - A
— 24
[ B -
7o
O — — T Km
E| 012525 s 75 100 &L E|] ons2s s 7 100 < g
i {4 £1 e
3 3 3 3
47'“"0'2 ‘B'ﬂI'D'E lﬁ'ﬂ"ﬂ'E ‘7'0"“'5 ‘!'O"G'E 45'0"0'5

(VoY 61880 5Dak 090 41 Commnd (Y+8+ B Y¥Y 51) ouisT 0590 50 ¢ylaiadiy 090 Job 9 (lglyd Ol il @259 (railin Ve S


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

v VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

& 5 Al

Shsly cnl o 09 plaee pliol laglansy cans] (giey § G - Gloj Dlymss el sl (O (tgly 0l
Yo 5,00 sly il ol o jlodants b oolitol sl sloolKiunl wljg, il sles (6 Sisins sl CANESM2 Jowe
ol iie (glaolSis] (sl RCPB.5 s RCPAS RCP2.6 ol sanldl 50 )l dus s 5 (Y- YV-Y - 8+) all
anlllas 590 oolKins! don ;3 0anT 0,98 ;0 aieS (slos aS ols ylis bl aseS slos wlale o,y 5l Jeol> s
aieS slod bawgio .coils wnlys il anly 0,99 4 S Jlo slools dan 13 g (g2 550 o2yl a0 Gibo
RCP8.5 , RCPA5 RCP2.6 (slags liws Lolool 1 (51 (gloams 1 o oyl 45 sl Lpugaes d2,8 OIY Ll oyl
Ol 4 ] 07568 g 0558 oSl 4 bogspo Sl (i 45 sy walss gl 4z 0 IV g IV F 4y o 4,
235 mizmad ol raie (VWA9) () 5ed 5 ol o (VFAV) o) Scad 5 LSHS gl ozgys b a5 oo olazs]
2lo 5l g ol Jlod 5 (BraJled (g 5o Glansn o8 sl T Sl ool o981 olaisu bl g 5T olas
Ol 45 a0 bl & 5395 9 £955 nd (il 9z (g 0 Sl 50 bioe sl 50 5 89,0 Gl bl
S92 (o0 5l Jolo @l eizmen 0)ls Sillas (VYA wle 5 SLo) 5 VTAY) ol San g ol i (2gh L ol
A ol 0)98 Job g SlolE (S g i oS Sl (pl (Sl plaes Gl o lasu o598 Jsb
Sls ylid b ey90 4 s sanl 4y o sy el wlss bl cwl Glisl gz g Jled (>ls 4 by e
5 57 >l bore w4 Slnd Gl (%S 5 r it 4 Sl aalss Gl ogg eanleys yo iy
al 0,90 4 S 3395 59, TP U)o oyliwl e 50 placsu sansl )90 50 plaisu asls Jg sl bl Jlois
&9 )l el (9P wdlion e pliws S pliul sl (1TAR) GLSes 5 6% loatdh b g vy oo LL &
L 5o, YA BY o oansl 1o dnlllas 950 ddlaie a5 ols ylid sais] 0,90 50 s oliwl jo oy Jlgls ol s
Syl callas plaaly 0 (VW) oly2) 5 ezl I8 mls b Jol> ass a5 0g dales axlge lacs Slgl,é rals

oy (ppizea 095 03 )15 4y oy Sialel 5 (55,5L88 glailate slac el po Wil e pol> igly @l
S e ) s 5ot 3 (et (Snianli S5l 5 555 s 55 il GBI e S 90
S sln ol Ghad plrlr 5 hisn G Gloy St (oale S 651 5l eolinl 5 ciS g (LS s

35 ploxl 55 )9aS s p Sl


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

Olvan bl laplaizy ool (it 5 G = Sloj St 55Ty Yt

&b

G525 m e sl Jae 5l eolitl U sty slaglansy  ldl s DAL (g3loand AYAY gl ST 5 Sgamms (00>
FEVUF Gej Sl (slogtaghy 9> (soges

55 Les sl yielly o Gl (had 5 AVl i Wgy (o2 ITAY (almo e 5 23Lal (g el b el om0 ¢ 52555
NFVNS e ozl 5 el st g o cilis 3blio

S 0yl (92 9 05l 5095 S £58y lej etz ATAD L plao agdlonms 5 (LEdL Slg a5 (s laen ;ST
TV P gpla polisle 4pii ol pl o) dasd 0 e oSl wiz ;5 SDSM Jute 5l ealisl b o8l s Lol
Ll Sl 5y, el adsm 40 iy e — ole; Sk Jelo 5 e ATAT Dol el 5 JLeS sl
RAASATAR &

o5 ll 0y slas b e — log (solSTy AYAE Ll sme Sl o yo 5 (6 )dg, cblols lraslie « ol Lo £ JLoS gl
FYYETY oF oo, ble il (Sl bl ialS jshaiedy Sk le,S 56

Sl e Dl p Sl Gale)S S sled ;50 ATAD L )sSAliST 0l 5 (llas (Sotie el o ¢ gonal ol Lo ¢ JLoS Iyl
AVAAYY A el Lo Sblsie 58 glaslais,

2 Sye s s ol sla ey JLalo 5 85, eeldlieds sladsly (Sl VTP (ST Lol 5 (5,5 agll tone ongicl
AV-YY YR LS5 blio ldlin Olelllas lypans 155 y50 dalllis iy 055

3055 Joe slaosls leslaul b j525 058 1o sy slaeygs ganaiy 5 (s O <l (o VTP L8 paike (2L
(555U oSl Sl olSils 0015l ppmam sl I3 o By pre s 5 el oliasl () _caslid S sl Ll 5> coges
laplansdy aels 5 g9 Dl (o) 2 ATAY odljpin) @bls g atiiy olo) dummo (Cawgd 9l )o5 dazma e 700 (olS jaax
FASE o Lo Dlyblio lib fuloer ) f Jasd 30 meldl s Ll o (63,585 0 e slaleyw 5

aélpe po o Glo @ig g olats iS5l sloojgo Jlow 5 43525 ATAD . (>l (g0 5 (5, Sliged tomas (Jool (iseilez
N AV OA ol 5 Ll i

VN BF el (sl dolidas laaly 1 (B slegsy eelidlsr 5 ol Gl N F e (SAET L le 5 dee s (i
HY

oo Ol Bl ) Sy 9 0 2 peldl et Jotiome ST oS (6,55 G A TAPL LS Slsz 5 o) pl t e (b
YA = FAY L fplss eoledlpe 4,2 Ol )0 055 5 o 08 b o)l

HenSosre b oy ool pll jo plaisy slojs, pslas 5 5ls5 )bl STy ATAY ol crpnm sl 5 jliges clacio,
XA-Fe ¥ olad gi ol i85S )l 8y Joe

dolidas (o 093 3 9SE L Sy 0 (Gopen ol ;5 Jolax (Slos Dl i Wg) oy 2 YAV il (a9 295 G2,
YAFA F o Lo Slalllao 5 Lslix

oo ISy ey 3l sl b Lol il S 5 S slo ol ol Jalow 5 i i ) TAO ikag (>l

A=YV Y O L);".J/.) 6L‘°¢)“‘°j/ .o.&.:.gf‘ dmea P& 5.‘.1.,.3


http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24237892.1403.11.1.2.2 ]

[ DOI: 10.61186/jsaeh.11.1.1]

o VET L o) o )lad qemnjl Jho eamme ol blee glad Lolo a5

S 0,50, b Qlf)f e o] Ql_x.;.,}g 5&}5) olass 59874 AYAY. 685 5958 FOPI )%‘SSLQ\ > eLz}Jl..\.,c “51.1315
YEA-YVA F (el polio 5 (55,9liS pole) ST 4 o) cbli> wlo oy sy w3l
ceows DLl lhes L pgs Gl L galeiladSy Ko AYAS Lo jaeze ¢ Sl

fV-08 ¥ ¢‘;J/)Lrwéw/}.éj u/—d.bu ‘ulm QL"“" B U‘M J.'AB 6)45\;)*44 AYad QL‘-“)-‘ b.l.c g o) su;’zul.tfo
gl gl glogasls ganaiy 5 b mulibng @ldae AT gogemms oy 5 sl (B tpealpl o )Sme
NOV-YAY V¥ o oh ol 5 Lilpin iyl S ol

slegiagsy «Jud)l Qll (63550 ASu p3 )b (had paslh DliedS g Comdg S AVAY (600 Ligas 9 B3 o0l silaan
NAYU N g s

aslllas) glosly ool £585 5 ool gloyito il 5 LLo,l NFe o ol dmas i) oy dumg 155, ool silaas
AV 8 o oo Spbolsie L ol s b ga S 00la 0550 y5m0 16050

Oyl eiie GlaolKiw! jo ol 5 ile ax 0z g yho sles slrailin] aeils ¢ 5Ll b aig, (cwyyp ATAY. Ledlé (s hle
QYN Y b Cliion

Chmielewski, F. M., Gotz, K. P., Weber, K. C., Moryson, S. 2018. Climate change and spring frost
damages for sweet cherries in Germany. International journal of biometeorology, 62(2): 217-228.
Easterling, D. R., 2002. Recent changes in frost days and the frost-free season in the United States,
American meteorological society, 83: 1327-1332.

Eccel, E.; R. Rea, A. Caffarra., Crisci, A. 2009. Risk of spring frost to apple production under future
climate scenarios: the role of phonological acclimation. International journal of biometeorology,
53(3): 273-286.

Graczyk, D.; Z. W. Kundzewicz., 2015. Changes of temperature-related agro climatic indices in
Poland. Theoretical and Applied Climatology, 124:401 -410.

Lhotka, O., Brénnimann, S. 2002. Possible Increase of Vegetation Exposure to Spring Frost under
Climate Change in Switzerland. Atmosphere, 11(4): 391-400.

Modala, N. R.; S. Ale, D. W. Goldberg, M. Olivares, C. L. Munster, N. Rajan, and R. A. Feagin.
2016. Climate change projections for the Texas High Plains and Rolling Plains. Theoretical and
Applied Climatology, 124:1 -18.

Pohl, B., Joly, D., Pergaud, J., Buoncristiani, J. F., Soare, P., Berger, A. 2019. Huge decrease of frost
frequency in the Mont-Blanc Massif under climate change. Scientific reports, 9(1): 1-7.

Potop, V., Zahranicek, P., Tiirkott, L., Stépének, P. 2013. Impacts of potential climate change on
damaging frost during growing season of vegetable crops in Elbe River Lowland (Polabi). The Czech
Republic. Natural hazards, 71(1): 1-19.


https://wmrj.areeo.ac.ir/article_118168_68baadee7757dbb09d4eff6d71bd7568.pdf
https://jsaeh.khu.ac.ir/article-1-3042-fa.pdf
https://jsaeh.khu.ac.ir/article-1-3042-fa.pdf
http://dx.doi.org/10.61186/jsaeh.11.1.1
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.1.2.2
https://system.khu.ac.ir/jsaeh/article-1-3324-fa.html
http://www.tcpdf.org

