[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

ARl o) o led eiin Jlo o dasme ol bl olid Ll a8
£ L fA Olxaw

oo (2355 S0 ilio 35 31 0! b 4131 05 30 (ooalS! Oy (St o
Ao s g9 ylw Cxd HadCMY

O] g g oSS (Ll pudBl (6 550 (5eamiild (g 0 B ) s
IR BP S VRO IO N [ RV LU SN - e GO W JY SR P S P
(Ol e 2y oA (ouwleboaBI 5 Lulilo (Bl o (5L 59 54

YWAAMN[+¥: o les oy YWAF/[+A/Y e dlio il yo

ouuS>

JoIo 4 ol 50 Ol (ol (S 3 Uil ol Conl polo (5 50 (e 055 Jdre (1 Tt (ool Ol s

Slofis cumnnl 3l selosr! 9 (G3Lasl  anmocams s ST aiznod 9 (gamb buze 5 (o @lio 2 (oalBl Ol s 59 I 1
o Syl plgie 4 Gl g (L ST slos (Pl slos s yilyly (St @ (gl (50 1Nl 10,595
o) 0390 30 10 HAACMY 52 cogae (50,5 Juo Camnyls LBY gAY LAVB slag sl i ails) w)ygo 4 oondl
ool 15,5 olio oy Joo ayb 3 (1851-TooB) arly 0595 4y Comas o] dmnsliio 5 (YeAo-Y+4Q o YoFF_Y+5) cilise
WS gy yloed g olinlo ) ¢ yliwd 15 yliw] s baws 50 55iS iy 5O LS Sy g S| £ ;0 LARS-WG
MAE b Lo 3l oolaiw! b g5lwamis g Slaalin ool glhas ol owypw 4 LARS-WG Joo 20U 550 5o .o
5 L 00,5 ()l clio axlllae 3590 Ao (sly Joo (Jol> gl 4 4298 b 9wl axsloy RT 9 RMSE MSE
FIY 9 Jilas slod (wgmmdus 4230 Y/F Gl38l (50 o0 VIV Gials 51 (Sl ouisl (sloo 90 sly (ompy 3 ool
2 opged Al wl 0)90 4 Coud (Flilllao adlio mhaw )0 Gaeail buwgie jeb 4 STa> Glod (wgmmli 40
YA plp ddlie o 50 Gowaily buwgie jebar (dulpbl (pf &5 COb walgs Aulpbl 1S b ol Jeol> @l el
Ol3y%eby 9 olnae gy Jo 4 Slglyd SS wilgi oo Ghpg Ry ol 5l Jolo @l el 595 50 @y 2 95 (e

led ST slooye0 50 oF mle

LARS-WG g2 sog0e (50,5 0985 w8 10,5 (olifiors ) coaldl i 1508 slaojly

Email:alikhorshiddoust@Gmail.com i sts 00 gi . |


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

e Zer S polden sl esliiul b glpl 0 ) (el Sk (o A b

PO )0 ek g e 0,5 (sles iolidl cel alindS glaans (o SlulS ol iolidl g aslex ud s
v lod Kl 058 co ataS Bl a5 ensny ] 4 el slaaiig jo a5 Cowl oo e8! sla el
st St i i1 o, 45 5 gty ailse Gl o o SIS ol Ll S e
QS oo st YV o e JLo B a0 #IF g alldS 8 0 ol F il a0 < IVF 1) Sl leo nKilo 2ol
Wlg5 o ¢ coadBl (sl ol )b Ol s SuoiS S [ g ST slee 90 50 sllS slaslS iolsl (IPCC, Yoo ))
adS 5 (65,0liS wllagy waio W jlae ol plie alex l alitee slapias 1) g0 e ol b
by )—u.u_' 6‘)4 odu U”‘ ‘SQ-»-A uLv.u (IPCC, \E ~V) b)‘di_: aJ.....uLuGA p...lﬁ‘ W L| u,u..S o as ‘vabpw
Slaee slardu ad aibe (oS5 5 Conn 5,8 ;0 o ralioags Jale 08 o 40 a5 asl OB Silgs oo Ll
Wlg g0 SIS a5 rals ax 5 .l ools plais] g a1y sl plas w8l ;oss oayay 0 e g 13 35008
wobed jlal ol b jo ST s> aS clils az g5 Wb (g walSS gsﬂ Slooygo jo o8l oss sauay wpaus
ol Bl wales dslol oSG g s 5,8 P15l U pBl ss a0y w0l @Bsie (o) 0,5 haw (o SlalS sla S
Aibso o) 0,5 92 0 (SIS 55 St Glere ) (0,5 aenSTes Al 5 Buile jee Jdo 4
ey ol 18 Bl el s 5l sl ollas oee j0 Ol mlie a5 T 4 azgs L )b 51 (IPCC, Yoo )
35yt ¢ SSL Sl ( JloSts (92 (Hane slaSal, wilg o cans] slodlo jo i)l 5 Lo Sl is
bl Glp Hekie red 4 ol wales bly axwgi b ooloul 4 porie des aS wll o) locg 5 g
OlS > g b s > o S0 3u8 Slasgas b Jow (pl aileals =1 (GCMS) L8l Sl slo Jow conddl ol s
5 soild) 0sS o (ilwand o3 el jo 1) cwlidlga sl yie ol Jlis 4 g aled co Judo | (6 phues]
oo ol sl o a5 jshie ol g ol 5o e e cal aizen VM (i 5>
ok 4 o ol (2o S el o I s Sl GG Cds Gl b Jos ol sl g, anil
s 4 S5e Conlid pie Gl Sl 05 1B (Sl yn 5 omaldl sla e (53555 Ol 4 peians
5 okl sla g, 4 as Sg oo oolaiwl 10,8 wlhideis; sla g, 3l ool ol S cds mldl ol jelaie
slosls o5 wliey, cu> .(Bates et al , Y++A; Beecham et al, Y+ V%) wgt co pumds  Scaliss
—Jae ol 5heslaal LYs 5l So .(Wilks and Wilby, Y33%) aisS o solail )bl sla by, 5l ydas ool
Dibike and Coulibaly, Y+ +¢; Kilsby et al, ) coul laig, plo 4 cons o] lol 5 2w o,Shee da
3 LARS-WG Jow g0 auslin 5 cw,p & (Semenov et al, 1 12A) Ko 5 Bgions sl cpl jo (Y00 Y
Shcalize lsa g ol Glaosls odgs o os5 SUls 5 LARS-WG Jow a5 ol jlas Jol> mls sz,
ds 5o Coabad sae o 4 (Khanetal, Yo o) LSe35 5 ool o 95 0 lsp 5 ol ol ol ales
o> @ LARS-WG Jos a5 ols oylis bl (cwy 0 5l Jeols gl axisloy calises Sls,8 wlidoy, Jow
—ais sl SDSM 5 LARS-WG Jow g0 awslie 4 (Hashmietal, Y+ %) o Ken 5 codile .ol ails
Joe g0y as ol las Jols bl aisls y aidjes o9 0,52 0 adly UalS ass> j0 wual sl o)l g5le

blge ol Sla g iar sl ookl LB 5 Wl ol sla Bl (gileand (o 295 5 alie slally


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

o) WAR s o) olod epiid Jlo o agmee ol ble glad Ll 4y 5

S b3 sl o Sllg, (el Ol yis SIS o, a0 (Zarghamieral, YoV)) o Ken 3 oléyo
)Lm.u‘ 65.»)L....u dw Cod LARS'WG 9 ANN G)LQ] GvLo.» wl...a.a).') ws) 9 HadCMT‘ JM )‘ oolawl Lv
5 oslitnl b g Sl Jow can elul 1) Gle 655 0 bl Lo, (Osman et al, Y+ \¥) o|5ea 5 ;ylote
Ve B YA gVePO L YFF Yo¥e B YN slooygs slply o)L 5 250405 S10,5 5, LARS-WG Jx
—ole )3 9 (al33l g, 51 AL seely el 5 498 - palus slaoygs oS ol lis Jol> @l 00,5 (i
Vanuytrech et ) o, 5es g g yugily abbos Jlo,95 p dilate jo aalS Wy, 51 3L (o0 9 Jaysl comsle sl
292 5 ol Ol s Ol anslie a0 oulBl Gladhie 5 Sl sloJoe s LARS-WG Juws 3l eslaal L @l, Y4 £
5558 59 9y 2 len 5 ol Sk Cote Boee ST asdllas gl aiisls p o3k 5o 0l adlase o oM
4 GCM Gz slo Jow 5l oolansl L (Modala et al, Y+ V1) 1, Ken  Yiaw ols olis | adlaie [0 paiS
o9 Jad Job YoV JLo b as ols lis gl sty WliS Jlgen § adi o glocais [0 plBl poss oo iy
Wbso sals dalaie S 0 do,0 Ve BV Glaisy lagg, 9 00,5 oo S sVeb aian YT U VP ol
g 9z sbyell (Fp Gmoin 0 LARSWGE Joo ol byl & 0F) olSes 5 pdl Lol
Orize g Sl 5 Bl gles gla el (giluand 4 0B QYL cEo b Joe a5 ol lad mls aisle
9 ‘ﬁJ?m) B o olis g9z ol plo 4 i 1) gt gl Gl gileans o Ll el 1ol
oKis! can 0 LARS-WG Juw Jlo 5 wlidieg, c8s 5 a8l - 58100 Joloe 31 o)y & (OFAY) ), Ken
08y Wglaie e soliugl jo Jaw cds aS ols lis bl asle, 1l Gy Jlad jo mdly Soygiw
SU el 03gs 10,93 1 (6508 B 5l ik a9l 40 g a8 ,T alil g il cBs b Lo (gjlwans Jg
Jae 685 0L 1) sl b.>1 asg> 0 8l s LARS-WG Jow leolanl L (VWWAQ) o) Ken 4 u=_>|5>
5l S sael cass @ gl wisls S8y p 0550 (Y000 38,0 BY 3 AY AAVB slag L 3 HAACMY
aos 0 b g Lo Olesd i 4 (WWA0) )L § oMo b0 ddlaie o 5L rals g Lo iol58l
o5 (593 s ds Zov HAACMY ogas (50,5 Jow (>9,5 sloosls g LARS-WG Juo 5l solawl L Y+ 0+
3o, AYY zals 5l Sl Yede ans 10 Jaw gwmiin )l Jol> bl ozl azl,e 5pl ads> j0 o l8l
Sdome ilive adod j0 bl g 4l 0y90 4 Cond Sl adlais o Lo ugaendis 4z 0 YV 05805 5L
LY-VV-Y e 0,00 50 duog)l axb o 3ol ase> eod8l sl ol )b i s i 4 (VYAP) LS 5 Mo
S5 wbdes, Jow lawg BY g AY AIB g4\l aw cos HAACMY  ogas (50,5 Joo Jow solaiul
el b i 4 0B YL cEs L LARS-WG Jow a5 ols jlas wls .axsls y LARS-WG ()Ll
aas oo slid |y i sl b ol )l plo 4 cons (556 (g3lwancs o bl abl oo mSTas slos ¢ BBlas glos
5° ool Bl i gy il 1B o8l s ) B0 lilas (5yme 50 a5 ol e &S T az g L
‘5]477.799 —Cew ) LngwJ?u 9 GJLQ:LJ Lngg))Luu “;L-M&«M.} O G:BILAM 6L~§Jb‘) Ju‘y‘so OMT GL“JL""
99 50 Slpeas opl i 3 VAFV-Y o 0) (6ll 0,90 50 (coulBl Slts oy a0 g ol ,o 1 Lol
LARS- Ll Slo,5 oldieys, (g, 5 oolaiwl b ,9a8 oye liwlaw ;0 (Ve A+ =Y+22 5 Y- FF-Y-£0) 0,90


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

e Zer S polden sl esliiul b glpl 0 ) (el Sk (o A

oY

uu_hoj o d...\.b l.u gal..‘?go 6L®5.|)L».w e HadCMY’ ‘5.»9.'[.5‘ Nt AW u.a_’> JJ.A ‘_¢‘>5).’> 9 WG

Al a8 LL U eaS e o el e il )l Ol s

)lS uuS) 9 & sdls
antllao g0 Allaio (il

Ol 5o Al e ,9iS oy yo laed g oliile,S (liws S bl an Jold ieghs ol o L dslllas 590 ddlais

ghw )0 Cotin Sigiew o] £ il g (5L GiSTas gles ( Plas slos Slaalice slacols 31 o)y

5 Sllle dibie Coadge a5 ab oolawl oo Y0 U VAPY al g)ll 0,90 ,0 (wyp Oy90 ddlaie

w‘ 03 0.3)51 (\) J}A} )\b SAL«.M:‘BE GLQOK.M;/ ‘ uLa.?r.M.o w 9 (\) J.i‘.u ).b o 0)5,0 LSLDOM/ ‘

a0 YV g OIY L plp iy oy 0y90 SloolRiin] L ax g5 L ddlate ST g PBlas & )l> a0 lavgin

| Al e
.

m
1.500

2548 @3¢ 50 axdllao 3550 adlaio g ot (2 Ll i Cundgo - b

5 e OFD £lis)| b olad fyy olfieyl 5 e YWFVD elis)| b oloes olfiey] asdllas 50 sloolKiny! o 5

OV Jgo) anil oo anllas 9,90 adlaie prdaw )0 gl )| o eS g (g yidin slylo b yo o

axdlae 890 cwbllgn Groliny] Glasin - Joua

s, e Jsb sl o = ol b
VRVY/E €Y/ - YOIN S g (S
YOYY/A £\ 8 AFZAI Sty i frw
AR FAYY YF/OY Sty g Ol
VYA FAIFY YONY Sty g Oloen o059
YWAAJS £Y/-4 TYIY Sy g sliile

0f0 fO/0Y YEINY Sty g Sl J

o293 w9y (@


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

ol 00 ool HAACMY Jilgs> Jow slaosls Sls,5 wlieys, slp LARS-WG Jow 5 zags ol 5o
9 Bl slos adgi (gl g cunl I pog (Bolai glaosls Wae slaJoe ()50 51 (So LARS-WG Juws
Oen g 95l Jawgs lal 45 39) o0 )5 oas] g ol waldl Lyl o ailjg) @ jg0a (il g o)L S Tas
Jds o 6,556 (Semenov at al, Y39A) lISee 5 Bgiows Jawgs o .ol a3l (Racsko et al, Y33Y)
e 00 il oldien) Jae S plse 4 Joe (nl g B e 0oy s L ale Jue cnl 0y Ll
50 welll yoi it 0 @Y Ul zas s 09 sleosls g siluand anlE S (Say
—G9> odd L eges (50,5 sl Jas g4 5l 55 HAdCMY Joaw (Semonov and Stratonovitch, Y+ +)
olayl a4y (glasiis (glyls aS cwl @bl arwgi ¢ b ndSSE coliilee lesle Jole 550y 4 ol owgill
Sl sleesls a5 (VYA Jlgrlas § aas]) cool SLdlas Jsb a0 YIVO o SLdles oo ax 0 VO
oS ol 0 00lizal BY 5 AY AVB il i (g )l dus il anlllas 1 .ol 35750 TV - 5 VAFY Lo
o0 izl Gl AT 5 Glr Cuxex ez ol a4 bgye alex Sl ola Shy onies i S e
clos (Jilam slos ailis, claosls 5 LARS-WG Jus lia! gz (FF YAY () Ka 5 s saild) wily
s Gl lgie 4 aS ol eolanul (VAPN-Y 0 0) alls 0O (g kel o500 ailys, SLdT lelu g o)L «iSTas
Sygo d Jow ol 5L 0,50 slaools .l 48,5 18 solatul 0,50 o] o8l (il (gl g aLsdS ol
plonl al> o ez (b Joe (nl lawsi ool (o o baosls (ot wld 9o 3 ad (ulidlse losls 1 il
0T o San 5 oLl o .5 s
Gl Gl Shs et pshateds Slaalie glacsls ()bl gla Shy Jelisa iz sl sloesls LT )
osls

sloosls )bl Sluogas o g b 0,90 ;0 Jow laws foian Ojyods sols agi ool adgl adg -Y

odbadys (eghan

odlddsl eaiae slaosls 5 Slaalie slaosls s k! S Shg dwslio g Gadas 15 Le] dlie -y

Sl slasl5 Lacsl slags lw g b slaosls gkl slo S5g 5l eolitul o] jo alg, sloosls odgs  -¢
@bl Sleogaz ploa b oanl 4 oasJae allys, Gy sla i st )3 sog0e (395 ladoe (755 5
Ll sboosls

Sloaasin o] ey b odged CL o 1)l 0490 cal Sbowys slaeols (Jaw 4 casl &ygo cpul 4y IS g,
Jowe ab gylel 0,90 6l Jowe ganedlss 51 lcalsl g oo jahiiedy s N9l oo zlioeinl laosls s bl
byl Hekieds 1) b 29,5l e 205 ol lom Gl oo)90 ;0 Loas oodls (yw SH L odges 1>l 1,
g oo dunlie aliee slojlas g layge)l SaS 4 Sloalie kel Slasie b deosls 5lusl o Jow o,See
(_ng)’lf )L;I‘;L;| ‘_thb%)L;w ‘J..Lo as R UL“‘“‘ ‘(_g.\...ly)l; sesls 9 u.a‘..\.&vao sesls (_g)LoT Slasie d.’Ua.,
A8 oo Gilwancds |y Olss g Jlasl 4l 0,90 sbaosls a4y |, GCM o B8l slaJow (>9,5 ¢ 2Bl glaills
MSE MAE sl Lxo 5l 55 Slo,5 wldoy, Jow o,Skee JLdow 5 obj)l cqa (OYAY ), Kee g oLl

0975 (V) alal, ..\.,...»L:(_,,_,ou_i:).:‘); C)—‘ Slade o e 9 Qs e (5 kxe (R*)u...uuw,.o W ooLb.’;...u‘RvsRMSE


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

e Zer S polden sl esliiul b glpl 0 ) (el Sk (o A of

2 o 5l Bl e (MSE) las Slaye (nSibe (OVAY (o) Kan 5 lo Scdlas) aao o plas 1) o] dcnle
59350 LV YAD (o)) Sen 5 550l)5) 055 o i pai (V) abal) Sjgo 0 a5 aiS o Coliso b (Jle o Shee
polie 3l eads gilwacs polie o WS ol las gl wld olgie 4 (RMSE) ez Glaye (n5le
S e (a3l (n s ye Olpie 4 0gb o0 Gy (V) aal) Ojg0 4 a5 e (ol 09500 )1 2 (S0l
polie o sl Oile 4 Ojle awlis Glp (MAE) s lhe oSl (LiN et al, Y207 o5, 0

Hu et al, ) 08,5 o0 &)1 (F) alayly & j90 4y a5 595 00 45 4 00l (6505l polae 4y az g b oo (gilwand

.(Y~~\
N
ZXOXS
RZ — i=1
N
2 X 2%’
= QP
1 N
MSE = —>" (X, — X,)?
N'= )
N
Z(Xo - xs)z
RMSE = \/-=L
N ™)
N
Z'Xo _XS|
MAE =12
N )

shaws N ¢ Slaalie sloosls 5uSlo Ko wod (gjlornds gloools X5 Slanlie slaosls Ko 555 L,

Aol oo bools
S s g g p0

33 ool St o)z Sz WBhoe 985 0 50 Bly i Seigin oKl 75y, p pol> Rk
Jalis 55 anlllas 050 (slayuiie ol 438,5 a5 0 b 0y00 olyie 4 Ve VAFNV-Y 440 (Lol o090 cailaie
BY s AT AB (g jbiw aws slaosls g alljy; ©j90 a4 (2l 5 (5L il gles (JBla slos sl
ke 52, e comm 3 el 5 53,5 0l i 4 2l e HAGCMY il - s 5o i Joo
el a5 Jao laazs B G 2205 L2l 4l )bl 0)50 (sl LARS-WG Jus bl ¢y 9550 Slo5
st 50 loolEa] (VAFYY + ) Slanlics (gloools b aubly o o] lone Bl youil 5 ooy 0 50 (5o el
1 ilie L)) glalone 31 oolitasl L Jos bansgs o adgs 5 Shanlice gloools ol gl 4 0385 dulie
Sglie aliee slo il )b g calites slrolKins! jo Jow cds a5 ols lis Jeol> zuls .l oo 03,51 (¥) Jgo
53 el J1959% 1 Gk (§iludnd 4 Sonnd (g Fomlin S85 5l b g Les (gileand 3 Jae a5 O jg0 oy ol

loo 4 i ST leo (gilwancd jo Joe gy 0 90 oolSing! iy )0 50 oles la sl (gloans


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

NN

VPAA s o) o)leds pmin Jlo o darms ol blbie olis Jloo 4y,

Joe a5 col o] Bls @l oL, lajlas 5l Jol> mls ggame 0 ol 03505 Joe 53850 JSlo>

Gilistn (sl s 1 03Uisal L LARS-WG il 5 oleory Jbo 8,5kos (1Y Jpoor
R' MAE | RMSE MSE ol RES
.29 Y YA A Jolas sles
.29 A Y -0 Sl sleo
Y YIFF YA Vola ik ol
.24 Y Yo o5 s
.24 YA I¥s Ny e
.24 A JYY o5 Sl sleo N
Y\ VDA Y5 e b Y
.24 A Y -0 s
.24 YA IFY Y Sl sl
.24 "2 YA A Sl sleo "
2N Yio¥ ¥/Ya V- IAY b -
.24 Y A oy s
.24 AIYs e " ol sl
.24 Y Yo o5 Sl sleo
-2A ¥/ Y/ \OIYA b e
-2 A Y ¥ s
.24 -a Y oy e
.24 YA e oY) Sl sleo
2N YIA I YA/F) b —d
-2 1A Y -0 s
-2 "2 2 |5 eI
-2 A "2 ¥ Sl sleo
ey Y/vs DIV YV/oa ﬁsu‘:,)p 0 e
.24 Yo 0 Ny s

(Y Jso=)

95 Joe by (omyp 3)90 layell ol adg polie anlie 4 st Coo I Glaebl 5 e Glled Cux

o] Ladd abogsye (slajloges daad e cwyp cpl j0 AT wl Ay Wl oy 4o o] Slaelie polie

5 Slaslice polie 550 oo sanlive a5 jsb ylead Cosl 0ol 0351 a0 (pl ;0 diges laie 4 loed S g

3 S aS aila ass b Slaas LS ooyl o lasbiwl Bl ol cyuioan 4 wn 90 b yall oilwas

(¥ US5) el


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

w9 (SIS whden, ookl b plpl oy jo pedll Dl sy o i oF

40 -

60 -
35 [ Tmax Obs 74 Obs Mean NN Gen Mean ==#== Obs St Dev = «#==Gen St Dev
i~ EZEEED Tmax Gen

==4==0bs St Dev

= =¢==Gen St Dev

JEVETIR ATREVIT-NTY PX)
-
o
.
Fagba qua ol

i gl qal apl ey ) au8 seP ot oV gec
P feP pal  apl ) I V- I ot pov g @ R mar ot gy W e @D oft qov deC

sla

30 o Rad Obs 207

W Tmin Obs

Rad Gen

Tmin Gen

== (bs St Dev —+— Obs St Dev

Zg
i 0| mgee ) 310
jg === Gen St Dey, i X ——==GenSt Dev
915 1 54
%
490 i 0
S
) 3
A 5 > -

0| 10 -

jan feb mar apr may jun jul aug sep oct nov dec ol
ola -15 -

Olood ol 30 LT 8 yluilw! Bl il g (owwy 33 0590 U yolyly il (6 jlwvduncit 9 (Tl Line s Slio —F S

Slp Joe dwgs oo adg slaosls cwyp 4 oyl (o9 cawlio 5l lucsdsl g LARS-WG Jow S5l 5 e
Syse sl alyl dilale pw,yp 5l Jol> bl ol aslsy HAACMY  Joe soliiwl b pldl o5 (s90,bow 4w
olad e ol 12 4 ol don ;o Y0+ and 1o o)L a4 wes oo lis Sl oK) jo o)y
Lolfial (F 2 5> 5 agiliomalos slaoks 5l 5oe ay laole 251 55 (o) 9550 S liw a0 Bl » goiiw
alS (Y FF-Y 80) 0,50 Jlo Yo 45 (5,L aS 89, 00 Uat] g anils 2alS 4l 0,68 4 S 4,58 5 uslys I
ot ek 45 oyabay sl gl (g ke wlad Ly pes 5 zoiie olKiu] gly Condy Jy il anils
@lS (5L ol 5l bole >y gyl (S b 59 canl aily ol Jle glecle jiian jo el
avd 10 ol Courdg Lol Ll ouds buls 0,5 ad gleil o a5 5,1 (6651 A5 a) oo T 4 g el ol
el @il alS 5L e Jlo sbrole i 10 9 Sldllae laolKis] den 1o 5 Cuwl Sglate Sals Y+ A
bl 325550 bl aw s oS aes oo LS U (e mizmen g Lo STas g Jlao allale 2 Slee (o) 2
St 53 (omyz Sy90 Sl den )3 (VeBr g Yo Ar) (o) p 8)90 480 93 12 )3 (izmed 5 gl 4 o
Gpgs cpl jo S cdl algs il LB ams a4 Cad amd 10 5 o e g cadls walg: il L slaole
S yial)ly 4y bogs o dilals guls add gy y 5,90 485 93 5 sy Oy90 SOusl g ba sl )l ol slaws Lo 4

(Y JSC) Sl oas 03,51 diges (ylgie 4 Y0+ ams 10 loed Sy gt olfiias] ;0 sy 0,590


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

VPAA s o) o leds pmin Jlo o dams ol blie las Jlos o

N

OO # s o) (FD ot o) 1O CEC

o
o
@ © E o
e [ N N 22222222220 8
< = rvrrrrrrzerrrvrrrrs I
= m o 1 3 o B
B £ 2 AN Y
rrrrrsssisesssriR
@ eSS oy
2 < e
" O
e T R TTTTTT=d o
% r//’/////”/’////’/’/’////’/// O
Zd
A w e w
o2 iy o
22 Y 2
ezl _ e,
= RS S J b £a£aaaasasss s
M = 3 T T
w5 D eSS £ 3
= : 3 =
= T S
g =
. T
=3 ESSSSSWSSSNY 5
5
rrﬁ»rrQ\\\\\\\\\\\\\\\\\\\\\\\\\\\\\J v1m vnm
A LA LA LA A LA ELLLEA LS,
e T < o o
i S @ K
2] - o~ —
- @ < < @
Frrrrr sttt A m = 8 @ -
= (5 = == = =
r S S e e LA B e
(=1 L (=1 [al (=1 el (=] I o Cal (=1
v < F M MmN N
£o B e z.qi&riJ
T o
S
ERzRRenie
=
T > 3
ey 2 2
PR
=
T — k]
Aveeeeeeeeeeees I S
o
B e e g g o w
e &
bl
ﬂwﬁﬁaﬁﬁﬂﬂaﬁﬁﬁﬁaﬁﬁﬁﬁaﬁﬁﬁﬁaﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁwﬁﬁﬁﬁwﬁﬁﬁﬁwﬁﬁﬁﬁwﬁﬁﬁﬁﬁﬂaﬁﬁ Qo UUO
s w || e E
=
P 77777 77 7 27 ZEZE]
RPN eSS PR RTRR i <
R e 5 | | B 3
3 LT =
L i B
BN LTI m b =A
rrsriviresses RIS
™. = s
S e SO B £
R STl ™ o 5
a_———————ssss, 2
o
e il =
Tt 8
S
ST o ©
AANANATVANANAAN, E m
Y o @ = B I
2 B B B m <L << @
e s @ R = w oA
LI I~ g &
. . : : : - \ r T T T t T T 1
[=] wn o w o uw (=] wn
w j=} el =] w o el (=) v
m m N N o= = o~ - = - -

TR

K

L sl ol

[}

0

159 iy o)90 o

Yele and o laos o

| Jol> glis

by iSTas slos o JBlam (glos

3 ol bl el oa 00,6l (Y B F) slo i ;0 (Y2 A--Y+29 5 Y- FP-Y-£0) ouls
o

>3, )

Lsbosall sl sin 990 lasylow bwsie (ulul » HAACMT Jos

L

‘0%

Iy o

loolKins

S

st

Sylel 090 (o jo j5iS

Ll

55 5 (VAF)-Y++0)

f58l
6
los,s

Sl 0,99
aS Cew
ui'..mlf WA \ﬂ/\cl.goLiJLa)S

L
| asls

QM.\;.LG.»)).;
>

Las %)
()
29 (R

Al

5 ol on
A S

FRPLERT-X
)9°

I plo )8 (oo shn O 0902>)

Siee 5 (F USE) ol 05,5 gy glalamdle

p)

L
F e
@lio

o)
RV

L:ooLi’;.....i

LI RYARIPY-X
Lol o
L Lo o

9

e

i - 5

)
I

L
20090 0,99 S

(IS

0)5\)

2 S (o)
i loo

)9&4.'
VYL

S/" 5
A

oled

oY

s

Ly Lmoliw)‘ dod
ab o
Iy oo,

low
0’.

[ 62-10-7202 U0 JrJe nyy weisAs wou) pspeojumoq ] [§T 2 useslreseez 0T 10a ]


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

w9 SIS eldeg ) sleslatul bl pl o jo (celdBl Ol poss o Gl OA

600 -

M Base
500 - [E20505S
20805

Oles oLa.'JJLnJS SN Jﬁ.l..l C.\.\.I.l..l &_ﬂ.ﬂ.\ J.l_'_).n.l

e S350 Wollinsl )5 arly 093 & Comud 0uiyT (Gloo 93 15 ()l Ol i Corridg —F S

2250 Gliwe ol aS o ls cwyp 9590 lrolliis] jo Lo iolidl 5l S mls PBlas glos yial,b L LLs )l o
o] s bgy o dslllas 8,50 ddlaie o Plos glos Olss o mins conl asl oli8l L8 aas 4 Caws daa
DS ailbioe VY )8 bl o Gugmadis 4z 0 FIT L zasis o] s g (ogedo a0 FIO L e
39S e 0 a8 JBlas slales &dly jo ail oo g 4250 VIV L ojgs ousl a4 bogy o 55 ples Ol s
(0 ) ol ools lis og5 5l siule S aig, g 0uis sdmlive oais] 0,90 48 el oolidl LSl b 0,90 40

16 | E==20505

14 | E=E20805
12 - —&¢—Base
10

o N B Oy o

mmmmmm -\..

Ot sliila & 558
Bm]

2 090 Lol 50 Al 030 4 S ouiy] (gooy90 13 JBlus (slod il pndil Canmidg —0 S
SY e 0) ab 0,90 4 s (YoA--Y 2 5 Yo F2-Y-£0) ool slao,g0 0 yiSTas slod &l s () S
Lgl.cé J.«oL> C.;Lu qu.u‘ P RO (0 ul.w.: |) R Sy dlﬁo&.«w‘ m LY u«}s».«»lw A 40 > (\Q?\

olisle,S oliun) s bogypo o 5 s ial38l ( eS g o s 4 8L dalgs iuli8l dalaie mlaw jo 50 yiSTos


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

VPAA s o) o leds pmin Jlo o dams ol blie las Jlos o

AR

L

Jo o oKl 4 FIY

3

Lols

ax o YIV

3 g

okt

S)90 0)99° 0,99

... .

)90 X

w‘cbl)o

(F JSs)

35 4

»voown
o o
n X 4
o O ®
N N @
T T T T
o Ty o iy o
™ ~ ~ — —
e s T

[EEXyIg

Y

et

9 -F

..“ o

I soy90 y0 SSlas glos Ol y

° M~

Iyoaloypac

o 090 se

»

Sielzdl i ams

dibaie b 3 (b Gliee Jol> b s

1580 5

L.;

O

a2 ;o 50 Lo wiilen g ol ools

... .

4

I azsly

Brale:)

R

P oAy oM
(Y JS8) 095 anlgs asly 0490 4

)

(KON Oli;-«u)"‘ L ‘]05'3)“’

Lo

e

O

g+ 150

Ol.i:.m.l

IE L 5

S @y pJsh ke

290

. . .

ESSN2050S E==2080S —4—Base

I
[=)]
-l

18.5 -

H%mﬂg}%ﬂnﬂ%ﬂmﬂﬁﬂoﬁvaqﬁa

17
16 -

N
o
-

1

[ 62407202 U0 JrIenup weisAs wouy papeojumoq |

e

G ol

o

I sWo,90 50

ody

|30 abojoa

ls’.. ;

IR O350 sbee

[§T 2 useslreseez 0T 10a ]

5o

by yiSlas slos ( Jlas slos polae Jol> bl olul

O 950 0598 (b o

=

-v.949)

153l Sl slaolSiny] dan 45 (V- F5

PRI

e )

Lol

2090 A Sl ()

O ab o

>9SS i

5


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

w9 (SIS whden, ookl b plpl oy jo pedll Dl sy o i £

00 (g 0390 50 ey O30 SU el Sl (e a5 0l sl Al aslllas 950 ailaie o gl
ailaie plicl jidu 9gd e sadline a5 jgbles ol sad 03,51 (A) IS [0 il 0,90 4 G (Y+A1-Y - F5)
Pl ol a4 bgpe 53 Jlas slod Sl o yiie a8 Sale3 gya0, (5L el L adlas 590
aibie o5z 5 b dog @ bgrye 3 Sl Glod Dlpedd (nytien 5 aslllae 9550 adlaie (S0 5 Jled

ol
B 027-033
[ 033-030
[ 0.39- 045
I 04505

29 Oy 53 Al 090 4 o (Yo FF-Y+R9) (5T 0,98 33 (w2 3590 1 yiolyly O puosd' 4l 0 — A JSCo

5 Vo0 laans) ST slroygs ;o 5548 0yt o orlll liss il glagy)liw (ooy & o093 ol 0o

doe e 5l eolal b il g ()L iSTas sles (JBlas sbes slaosls jalaie oy ol aisls y (Y-A-
Joe sleolatal b jeiS Gy o ably St giow oSiws! # sl BY 5 AY LAYB 4 Lis 4w s HadCMY
oobl g ol byl (Vo =0-Y38Y) als 0,90 sl Jow oS ool 5l o ials S5 5 LARS-WG )Ll
A a1 ool slao,g0 40 codBl Bl sy p A W Cpad Joe G g Como il obj,l o lae
ey Gl 5 Gl 5 Lo (liee 5 0lS ()L (e addllae 090 dilaie mhaws ;5 ggame )0 Jol> mli 3ib
o VIV s a4 adhais mlaw ;0 Goeasds lawgis jsb 4 G';T leoygo jo o)L mals e a5 o S sales
@ dihio mhuw ;o Sosaidy lhwgie jebay JiSlas 5 Blas sles ol Gl 5 Canl 00gs 4l 090 4 Cos


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

£ WA s o) olod epiid Jlo o agmee ol bl glad Ll 4y 5

(51.3.‘0 ‘/\”A ))‘).‘ ).u w..)l.v u..u‘)ﬁl u‘)—a—ﬂ MlaLSa dal.v 0)50 u..ibL..a QO u...ma wﬁ.‘.mlw 4.?)0 V/Y‘ 9 V/f ).v‘).: w).v
axdllas 5,90 dilaie ;5 (il g oo ialdl ams o 518 0l 390 [, V¥AF) o) Sew 5 >Mo (I TAY) Ko
Jlis 4 dilais jo 1) Lol dew 5 )L, slags b Gialidl g (9 slagh b (rals (5ys g s il Wl oo
W) @l ol el g 0,53 1alS Coge Wl oo dilaie o 3 (B)b 2alS b ol jen yol opl a5 wil ansls
oialS a0 g (65,0liS DY game wl) 0,50 (ialS del Wlgi o ju S Tas sles o8l ol atsls s
B Jgame g ady 0,90 ;0 a5 VYgarme 3,Sles Plax sboo koo (iol8l L pizmen 35,5 Jaams o Sles

b oo ol ol Loy 4y LS

&L

w9 (63,50 dalllas iSTas sla o p Bl i 5B AYAY L Slg plae Lojde o Slole Lug p cazas]

VOYABY (SE 5 o psle s onh mlie 5 55 lsS 5538 5 ol (5 Gl ST (Gaged o]

Sa e dslie 5y ATV oologh 4y 5 Gomimdarns (RSl e gl | tminn 1 ALEGT
it o8l ss Sl o amecansy syl sile ebide 31, ,skaie 4 SDSM s LARS-WG
(P V1 OIS e jlime peodigeo paai Rl 5 Lo ileo

0,8 u3ul 059> Sllyy o @8l fosd Sl S sy AYAD L Bolo a5 0 g Lo j0emme g 055 t g0l S5 S
AY-YY Y ol oja> Cu o delidiagyy (635 o liwl ;o sl

5 LARS-WG Jue oUlss byl VYY) ISl pligs 5 il o glales o adllgnl cgoslos ¢ o5 poidl s
AONYY ¥ oS 5 o cbili Jiaggy goasis oz sbaysll (B (sotn

YA anizgad 5 doma sl esaadygd Lol lyiplos e b ol 151 o 1 Iy,
Olrl @ losezl (gwsige 5 pole 4,28 LARS-WG oo (Sl S obiiiossy <85 1 (soaldl —58 50 Jolse 1 (o) 2
A-VA Y¥

Sl Jgl Sle (T e slotely 5 e Sl ATAA a s sme 5 ST il
Ageden g9 )8 olSils

ctrsg 5 Lz dolilad o)) 5 JloSias o] iy sloasls AYAV. oL qeal il 5 e ols,Sedlas
HA-Y# W

Y ams o 0L g b Ol cogies VA0 L poes denl B g Sgre (65,055 thingp ( >Dho

FYO-FYA P s/ o o g cwdigo dung)l axl o sl 059>

pl s> (o8l oyl et Giibe TP g dxol S g Sgrens (55,055 ey (Do
FV-OV Y ol o) 3] otigo 5 pale ¥ VV-Y ¥+ 0108 15 arng )l azl o

smelidlsr sl UKo 5l ooliul b oyl Sowatly sty IYAD (552, plobs 5 03,3 Glasy toamms 50l IS

2 V) Ol O les pwdigo Moo 0,85 aidd ( Lyias owac 1ASE 5 )8


http://jwmr.sanru.ac.ir/article-1-653-fa.pdf
http://jwmr.sanru.ac.ir/article-1-653-fa.pdf
http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

w9 SIS whden, ookl b plpl oy jo cedl8l Ol posd s i 7Y

ok Ol ot YAV 650l 1elS 5 plies (6 liBu caze b (Samwge tloludl o0y 18 i soiiln
HadCMY  ogee 35,5 3 LARS-WG ouisS wlisio 5, Jow 5l eolital b ole,S oyliwl j0 eui] Jlo Ve

SY-0ANY o 5 oy lo) pwdige ity cale dolilad
Beecham, S; M. Rashid, and R.K. Chowdhury. Y+ ¢, Statistical downscaling of multi-site daily
rainfall in a South Australian catchment using a Generalized Linear Model. International
Journal of Climatology, Y¢: Y1e¢—¥av. DOI/Y+,Y++Y/joc.YAYY
Dibike, Y.B, and P. Coulibaly. Y+ +e. Hydrologic impact of climate change in the Saguenay
Watershed: Comparison of Ownscaling Methods and Hydrologic Models. Journal of
Hydrologic, ¥+ V: Y¢o_1Y,
Hashmi, M.Z; A.Y. Shamseldin, and B.W. Melville. Y+ +4. Downscaling of future rainfall
extreme events: a weather generator based approach. 7/8th World IMACS. MODSIM Congress,
Cairns, Australia, Y¥-VV.
Hu, T.S; K.C. Lam, and S.T. Ng. Y:+). River flow time series prediction with a range
dependent neural network. Hydrological Science Journal, ¢%: VYvYa-vie DOI
Jabs/Y 5 s A/ YTIYTIT ) (A EAYATY
IPCC. Y++). In: Watson, R.T., Zinyowera, M.C., Moss, R.H., Dokken, D.J. (Eds.), Special
Report on The Regional Impacts of Climate Change:An Assessment of Vulnerability. Cambridge
University Press, UK.\ Vp.
IPCC. Y+ +V. Solomon, S; D. Qin, M. Manning, Chen, M., Marquis, K.B. Averyt, M.Tignor and
H.L. Miller (eds.), Summary for Policymarkers, in: Climate Change Y-::V. Climate Change
Y+ +V: The Physical Science Basis, Contribution of Working Group | to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change. Cambridge University Press,
Cambridge. 147p.
Khan.M.S; P. Coulibaly, and Y. Dibike.Y++%. Uncertainty analysis of statistical downscaling
method. Journal of Hydrology, ¥Y4: YoV-YAY, DOI /Y +, )« +V/[se sV fova Vo0 Y4427
Kilsby, C.G; P.D. Jones, A. Burton, A.C. Ford, H.J. Fowler, C. Harpham, P. James, A. Smith,
and R.L. Wilby. Y-«¥. A daily weather generator for use in climate change studies.
Environmental Modelling and Software, YY: YV« YY4a_ DOI/Y +,),),07), 7. ¢
Lin, J.Y; C.T. Cheng, and K.W. Chau,. Y+ +1. Using support vector machines for long-term
discharge prediction. Hydrological Science Journal, ¢Y: 243-1 Y, DOI /abs/Y +, V1YY
Modala, N. R; S, Ale, D. W, Goldberg, M, Olivares, C. L, Munster, N. Rajan, and R. A Feagin,.
Y+1, Climate change projections for the Texas High Plains and Rolling Plains. Theoretical and
Applied Climatology, ‘Y £:)-1A,
Osman,Y; N. AL-Ansari, M. Abdellatif, S.B. Aljawad, S. Knutsson. Y+\Y. Expected future
precipitation in central Iraq using Lars-WG stochastic weather generator. Engineering scientific
research, 1: 4¢A-409 DOI /Y +, )+« V/AVAY-YYA-YoAN ¢
Racsko, P; L. Szeidl and M. Semenov. Y33), A serial approach to local stochastic
weather models. Ecological Modeling, Y: YV-£). DOI/Y+,),),eYY, ¥4
Semenov M.A. Y+ +V: Developing of high-resolution UKCUP + Y-based climate change scenarios
in the UK. Agricultural and forest meteorology, Y ¢¢:)YV. DOI:Y+,),),004,YY1Y

Semenov, M; R. Brooks, E. Barrow, and C.Richardson. Y44A. Comparison of the WGEN and
LARS-WG stochastic weather generators for diverse climates. Climate Research, Y+:30-Y.V,
DOL:Y»,YYegfera Y 2 d0


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOI: 10.29252/jsaeh.7.1.5]

Semonov M.A, and P. Stratonovitch. Y+ . Use of multi-model ensembles from global climate
models for assessment of climate change impacts, Climate Research, ¢Y: Y-Vt DOI
[Y o, YYoi/ere s AT

Vanuytrecht, E; D. Raes, P. Willems, and M, Semenov. Y+)£. Comparing climate change
impacts on cereals based on CMIPY and EU-ENSEMBLES climate scenarios. Agricultural and
Forest Meteorology, Y4%: YY-YY,

Wilks, D.S; and R.L,. Wilby. Y334, The weather generation game: a review of stochastic
weather  models.  Progress in  Physical  Geography, Y¥: YYi.Yev.  DOI
Y ARRAANA/ R A AR A AL TR A R N |

Zarghami,M; A. .Abdi, |..Babaeian, Y. Hassanzadeh, and R. Kanani. Y+ ). Impacts of climate
change on runoffs in East Azerbaijan, Iran, Global and Planetary Change, YA: YYV-) ¢,


http://www.sciencedirect.com/science/article/pii/S0168192314001178
http://www.sciencedirect.com/science/article/pii/S0168192314001178
http://www.sciencedirect.com/science/article/pii/S0168192314001178
http://www.sciencedirect.com/science/article/pii/S0168192314001178
http://www.sciencedirect.com/science/journal/01681923
http://www.sciencedirect.com/science/journal/01681923
http://www.sciencedirect.com/science/journal/01681923/195/supp/C
http://www.sciencedirect.com/science/article/pii/S0921818111000956
http://www.sciencedirect.com/science/article/pii/S0921818111000956
http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html

4

w9 SIS whden, ookl b plpl oy jo cedl8l Ol posd s i

[ 62-70-7'20 UO 1rIe Ny WielsAs wo.j pepeojumoq |

[§T 2 useslreseez 0T 10a ]


http://dx.doi.org/10.29252/jsaeh.7.1.5
https://system.khu.ac.ir/jsaeh/article-1-2741-en.html
http://www.tcpdf.org

