[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

\Y44 QL’L“QU 4\‘0‘)(.&.:: 4('3.@5 Jl c&a& C)b.bl}m &Lﬁ.‘a J:.L?J 4.3;&.:

=AY Sl
oSl gk 0998 38 WAyl ko SLBAS 9> SO g ) BIWT (53w Juro

121 Ol RS 583195 OB (sh 3 T Wl yblio culillan g T (5355 (5ormiiild £l oo eus Lo
Olnl ey s (o015 sBLGIS (Ll pao pole 0uSiilS « cramb LSl y2> 09,5 ( (wlicl puddl Sliw! ¢ lxale Joloo
Ol el eyl s (03195 oGS ¢ Ll pa pole 0uSLlild ¢ rub (GLSIp2a 09,5 ¢ ol pudBl L oliw! ¢ 6 35T (5 o0

WAAANA: ol oy WAASIVe : dlio el yo

oS

bl 5 (9 (S plwl coiin glaasd g sadilsog) by y1 (ol Ol i Ol 1 (SG98r anlllae & Gz (0 5o
s 4i513, RCPA,® (RCP,0 (RCPY,T onddl g9 ,luw dus i g Yoo U Yo¥e lodlus 0595 6l ol 9 ot
o oolisiw YoIY B IAAY (50,90 50 (ammwl olims! Yo g coudBl (glaodls olms| FO (glod g (o, (slrodls 31 yakiie ow! (sl y
O S 85 plonil Sz 55 (095 b Lod o g Ll o2 bghs i G2 5D 5l dd g gl 50 Lod g ()l Lo drwlre
Ol g b o 428 ) S s s 3 SIS - (50 s 39031 3 o 37 4 LT s jldo g axdllian 0590 (sLa00ld Wigy (5 lolixe
Sy Lol ol 0099 Jlolize LT 2251 50 Wigy (ol 9 4ol (i 38l Wigy 39wl SLoAd 9> Gdod 1o axlllae 550 (50,95 (b oo ld
gy ol 99,8z 9 999 09l Glaadg> 13 9 0391 (LS Ladga 25T )0 (AT (rizrad il oudlice (5l0lixe Wig bk
3 e 4150 Lod Lol )1 (5 fobize gy (oandl (sLogs sl 51 S5 g 30 B33 ouinT (slooy30 (51 ;50 (Sgmw I -l Hlolino
3 Saged 30 RCPYY (590 )luw 10 50 ailsog) (Boo] .l (iol38l Wig)y slyl0 ;K00 slags )l jo RCPY,N (g4 5L
w50 lolize LidlS Wigy lEogy ol g 39l 33 T (gadge 90 38 RCP .0 g5 3Luw 10 Lol 5,105 (g lolixe Wigy rdud g
35 0030 A4 Labl gl )3 09l 3 99,8l sasg> ;0 RCPALS (gg) s o wigy cnl a5 09l o0 0010 w30 40 Lol
il o slolize

S bl (g ol (IS = o (AilS 09, Gﬁobﬁ o8l slags sl :‘5.\1.15 ‘Slib o')"lg

Email: nima.sohrabnia@gmail.com (gt 0t g .


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e saas g slaailsog, @QUT Sl Jow \YY

doddio
w2l 25008 saie) 50 o il el 252 g 4 (rizmen 5 Ol Bras 25 Gl (g5eleiSE 0 omaz Gl L
Lewly opl yo il 0 Ol lo Cunsg sanlllas 4 Galise sLlsy 5l as ails pl e iz bly jo 1) e
S Mol Wil o @Bl ks BT (ks 18 S5 s b g oasT (slao g0 uizmed gyl (50558 50 ooy ]
Wlg5 o a5 sl Sloladl ac oz 3l dilate G o O] ol Condg g5l Jow ams 3 ldame LS| o], (satedgm
S Olsie 4 ol (05 0alS (el il oo Plase 355 1l Cosal Sily a5 Lalse degazms 10,8 plonil il ol o
Sl 5l 65l 5 o o 5l aig (g o050 @ly 5o sl hlises palz dnngi 5 0 50 Dl Lol polic |
Bl 5l )l e £330 Slilse a4 LlLOTYAY ((550) ardlyso dnwgi g 0y ol 51 5l oaigd a0 glie 5 o
2l 5 ol loossay 4 b Blue Jo> 3 glaglo ohg 4 5 ans 10 o5 oo Plue 5 cobin S0 5l
50 dled ooy cauay cpl 5l Gl a5 cul Slegoge g baolas el Dl sy aliis 0l o zilae Lis il
oL g Les iy Jolis olsp g OF slaadlge 10 pae Olyss 4355 ,8 slixe 4 (Climate change) o8l o5 cdi>
(WMO) _ulitlsn oz lojlo ;1 51 (V-1 (IPCC) suigess £3589 4 5 SVsbs (sloo g0 by ans otz b a5
—olaz ) ¢ byl bl e ans s (b olse 5 o it slaceS Sl 5 lre Sl (il i el s
5 OB ey 5o et g Lo (Gl Sz 50 Sz el s o 85 weo oo LS B slaans o pulitlse la
Gkl &5 5 (B (o slhesy umex (05 05 Guizen (VTR0 0dliz)9) Sl £485 b o la S Hlade
T 5 oeldl i 525 (APCC ¥ 1¥) il o Slyeis ol 500 51 S sl canlive LB (o lsnle yyslasi o)y
0 o caz 45 Wl e b 1y ol puil 3ads glag,b sl 5 o sloas Jlael col molio o] Jlazs!
p3Y ool St 5 0T 63l s ol e Ll (KisSr o 5l bl fiis az 0 86T 5 colis Bua ()
59 55 o BT aams e plas 1) 055 55065 ISl s 003y (pl ue 0,5 5l akaii pa j0 a5 el 5l Ll sl (5,905 5
o el YU b oasay ol o1 lanl b oles 53 ol 3blie 1o ol (S Jlie (gl - unsl gl caizes Lolis
O S b S0 slalaii ;o 5 S gy el B lagy b samt 50 (g Sl i 38, O i a s ]
bl o318 4 Caslion oy (nl b oys3 5 5o ulnly 00,5 5ol a5k (ad o5 5 (G20 e 5 Jlsias
@By 3 ol Glacend i a5 ol 1528 50 23y o BT (g g addlls 4y allaie plos (coclil 5 LSl 3
5% 95750 o i (T 5 (36 T 5 (ol Sl 5 el By pme S 0 peS 4 a5 8,5 15 e 505
ol b bl Cusl (Sae a5 55k 4 dylei oo olyen (6 br Sl Sz b1y ol (o5 Goytd )0 plie gaie;
Syt gloools 5 (Sl jlol sy Sl gl atdli gan ot (ol 3l 58 555 by stz Jolsm aiile ity
5 Oll a4 835)5 5 G505 )0 Sl B3 (liee Slyes 5 433 JLo 10 (b (DS bl (5,5l ol B pan
AizpeS 50 @8ly glagbiol o3lail 4 5 5585 Jatme 5 Ol Slagbisl and o (Lt Jlo pgo dnle (il 5 (55,5LaS Jguad
P 50 795 58950 2l Ol 5 Dyl 4z e ( (Sl 5l oS gl MelsT Lyl g2 L il o (St
s Bhlie Gl 5l (o anlllae 990 (sogaome S Glind (nl 0 (VTR (S 5 (225 )) WS 15 JlSas s

U"‘ &.«99.4 m‘ 09.1.»‘54 wlo,» ui 6.9!.‘4..» &_J &JL.A oy U"‘ )LT 4 aS Sl u‘)“ JLo.w o é‘?‘s L)M UL‘“"


http://www.grida.no/climate/ipcc_tar/wg1/518.htm
http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

\YY

OF pafions 5o g 4356 BT L ol S o8l Dyt it BT 5l aklaio (il (52 G048 3550 2 ogdle 45 ]
Gl 5 4o onl 4 (o o5 St s 4 ol (535 00 Bblie (iSLo 55 45 (g psb 4 09d (LS 4 Cess @ 5
(TR0 o slgiar s slnd 5 S gi san) 55 5,005, S5 b i ol ool ol (osal ] e
Dolae slab) 9 5UsS bls; 5l s Oler Bise Ll 55 (65l Slalllas g9.290 (al Conl ply g aanly (o
Sloi G )0 Wy 357 pae b sgzy s Gl Sy Jlis 4 pliie &5 glaasls | (S el 485 olxl
Ol by aS ol )Lis 1 el g0, Lol bl ailsag, Yo ailyg, (o8 yiSlas &g, oy Liwly ol 50wl Calisie sloosls
als0g, Y7 (59, Ollllas 55 45 5 ,9u5 o .(Yue and Pilon, Y+ +Y) ol o i0lS &g, lyls ailsog, ol 5o
,» (Kahya and Kalayci ,Y« + €) &losgs aig, w8 3,5 sloasg> Jgodg o8 slbass> o jals gonws lis
odalive b ol saon ;o sioals wisg, SO aS sl Hlas mls ()L o wily gleosls b bLsyl jo g jei8 4l
S 50 i HeiS  nl sBnl Y [0 laailsog, o0 (59, anlllas Y+ +4 Jlu o (Partal and Kucuk, ¥+ 1) el
(Kumar and Merwade, Y+ +%) ol 009: o5 5 awgio 00 b bailsog, ol ,> &gy jo Giulidl 51 Sl 0+ 6,90
Hoekema ) ol says eVl & s 4 (xbaw sln] b lime 2015 50 (558 Wiy, SO Sl ailog, ade> 4o Lol
2ol e ol ylas ST sleeysn 6l HLdSl jo o 15 5 (xhaw Ol mlie &g, o, @nd Sridhar, Y+
Slee S5 U5 %5 ean b (SANGEISON €t al, T)T) wbe £0lS 050 5 ot ()3 sl 5 0] Bt oyt
Wy, 630 Slalllas ool sids Cuylas (MPIESM-LR) Sl 59,5 Jow Lawss 45 (CCLM) (clailaie o131
lo,S Zlaal yols (g9, Jleixl g auly oo Giulidl adg> IS 50 AVl lawgine oo ‘_SJT loo,ye (gl wls lis wga)
) 2als wis) ade> cnl 5o 5 i)l Res Bk sl adlee jdeime gy yiier 05d O il 5 oo 3 iy
Ny G oaipd lid o] oKl YT (So5els0ue slaosls &g, (g, LILG! jo (Huang, ¥+ 1) auas o oylid
S Sl Sl 4z 0 1) ol Gl oo & el dalllae 550 giloj 0y50 y0 H15 050 sl el )y eled jo LtalS
S 5o 4 Slallas o (Billi and Fazzini, Y+1V) 0,51 Glus a4 Ol Gpae (iul8l g cr (60,5 s (350
5l 5 ol sloosls i dyn bl (Kisfa a5 090 85 s 51,50 (S 0 ol ] il
Gillanil (sl Wl OUls, bym o les g ik ol i 3l ples 08,8 S 1o b i, ) 5 el O gl &l i
by wlg oo Ll wsled Gl | Gl 5 G0 Gm labaly 3190 (0 50 Wl o0 a5 Sl azly el SOk sy
S BT 3590 )0 oo e 5958y (Fuetal, To V) wlod 915 oo g ()b bz Om |y lovezmy (b5 e
Qiang et ) wil o b yué ailssg, Gl (28 5 Jewily 3,05 9 pooes alal, ol plas o5 aildog, by 5 el
o g3y 5 o 3ot corldl (slags Jliw (el 0925 41 5 31 (glal ;0 0elll s ST (ads 5S35 L L (al, Y08
ol ol 1 isgas Iy ial,E ST sbooyss o weldl yeis ozl BT ooy yr 5 bogy Lo 0l 51 osliciol oo 4
bl a5 ol (i LSl g adlaie ) aileog, ol w3y 2 2l 5 ol Sl 53U (SsSz 65,2 Lo
SRl ) Sl (35,5 5 (555 pn 3blis o5 (55 & a5l o saeline B (F2aST Sy lye 5 ol SlsiS (sl
Sefton and Boorman, ) s,ls  cial381 g, o1 oy g Jleds 10 Jumw £589 45 Jb> 50 i p oo g5, baslsog, b, o

\YY


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e saas g slaailsog, @QUT Sl Jow \YY

bl il (Sojglsyne 03, o8 ol Jlod laass> 6l AVB (gl o YV oo Lo sl byl 5o 098V
@ Sundy ol bo)l 6350 5 (293 Gade> o Lol WS oo J18 mad Cnlis b ganaiil )3 il (B slagSl
5o (Weil and Alcamo, Y-11) s,55 oo pi> 4 5 55,b JKb @ 5L Colas ailin] § Sedms slagl > Jus
Gl glagy b )0 iyl nl (ldd w5 o5 ol (nl Sl b)) @l ol Gesildl (6o sS Bblio li>
St b g byl gl b 3blis 552 ¢ anlil Dyt a4 YU Sl b Gblio 5 005 Soslite lge 5 O
(RCM-GCM) sl Joe jl ooliiul b Lugain ailsog, ads> 4o 3,k 5l (Freitasetal, Y+)7) &,.5 o )8 Sas
il eolie o (5 p5b & e (Y- TV )+ ) T alimo o0 sl oo sl 315 Uiy (lS (IS s, e ool s
Oili8l ol 5 il ax o YIAY 0g0 e 4y Jawgie job 4y Lo g Wb oo malS e Lo Ar g0 haugie job 4
@ a>¢5 b (Arampatzis et al, Y M) col soi] jo Gble (ol Of golie (404 Loyl cov [ Sils 095 opl a5 b oo
05 odaline (ngiB 09,5 5 pl Adg> 10 el 03g Az g 850 sl 385 )0 £9:50 (al (lpl ceelBl o Ll
2 LEOYAY ()en g e ) Conl ails Jlolins 5 0aisl38 g, AVl 5L 4 by Cod (pioren ¢ Slilg ) glas
O 9 Sude Mg, sl JBlas gles ol g 0 VAAF B VRO sledle sl ,35 sbye oo ail sble
@ AVl (20l Wy, (o) Hokite 4,588 0yE Jled 10 (VAT ((Lig) 5 53258) Caml 039y sike g, (sl xSl
By ol 2 o8 sy ol o lallan WS- cpm g3l gy 31 o9l b (Sl et - saelil e Jale . lyie
oyt oozl )0 Slymeis 5l Ll (PR (e g dntir 3o,8) 0 oadlive oKl L 3 a¥ls _awy] Lials
oxws sl (8 5 18 ) 850 (SDSM) Juw 5l eslisnl b aS fliwasly o lowow bl 5w a0y, ase>
5 ooy akly als Jdoas iSTas 0 g aVle anl e g edg ST slee,g0 0 (S,b Lmals g Lo il
ol o Mol ailog, 30 ass> 1o OTAY el o) anly o 2ol )b Lyl s Cond eyl b s
ST eloo g0 6l Aldls ol g 2T o ialS iy, ¢ Lo iulsdl Wiy, BY 5 AY Lzl glagy s b liasjss
Ol sleesls (sl lhaisle ;o o0 (Lg% 50 5 Ghgy e b OTAY wy b g o)) 0 05T (Sl 090 4y o
lols 13 i g3le a5l (HADCMT) Jos 585 camslin 53 05Dl eols ()Lt s (63dhee Yo v+ 1AV sla Lo ;5
ol 033 AY gy L o 2l radeo FIVE L Ly b 4 by i,k s i Yo FeoY o)) gla L

Jome bz bl jo (356 g Les (sl potiin o ol i 36 (o) 2 B L (VYAP) )50 (85 OV VAY () S0 5 1205)
Y0+ sl Jlo sl RCPAS gRCPE,2 o L g0 cos HAAGEMY-CC  agas (50,5 Jow 3l eolaiwl b g,z o

Bgy Gl omypt S p30 Sl 5 by lims soled s oyl g Lod a¥los (ySiloo 45 Sy G domgii oyl & Y-V
VO 50 Jai cad bofg a9 sl Jlo Vo jo oo Jlo Lie (411331 oS5 5058 aslaine jo Liwl)y cpen jo aiil oo (otol33
) Sonl dilats (pl )0 (o8l Dlyi 9 goums LA (B slagey Slasi ialS (rizen 5 o] S Ul
sleslawl b g (VAFY-Y e o)) sloaalice (50,90 10 (5,55 ol Jolow g ol ) Jois ;o .(VYAF () Keng si2g
OS5 eyl ¢ I3l sloelSiagl ;5 Yo VV-Y ¥ 0,08 (gl Lo L3l £3azee (SDSM) 5 (HAACMY) Juo 23,5
e )3 VAP (] Sam  Cusgs 0l 55) wo o Lt Ghalil sy 5 gl gl slo olRi] )0 5 (2287 5093 5
28,5 bl (SDSM) _Saaliys —o,lel Joo S5 L a5 gu (sloo simrsin 5 oo Slpaeis LS il 4o 5 Lo,


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

YO

£,5 9 0 Jad slos wglas .l il iol38l 55 Al loo g anils iolpdl g, ST slao,go sl Les wls oyles
ATV (GhSen 5 (00)5) wboo 2l 5
b o ) wilize 6bly; 5 of It ST oy s s el 51 lalllan «anldl ks g8y i 455 L
Pl 5l Bae el 5, 41 9, Olsld (T slaias b oS T s gblio 5 (ll o o5 4 sy o0 S5 & (55558 Sl ]
gl soanyl cundg 5l (AT 5§ Sledlbl cnS L oS conl (l 285 plonil (LS il (03900 50 4 ol Goions
Sl ety g lags,lmiali b (o 5)05, gl chaysd sleilosls g boeliws ( Folel mhaws (30 Vb g (s O

A5l s 0 T b 6,85 cam oY Il ST slro,g0 50 sl cpl 51 sl o0 5o

S gy g ool
Sl g pels o
iy g oog By TF s 040 5 OY 5 FA® ol lpidliias 5 Jlad YV5 YA B ¥F 5 Y5 0l e e (DS ol
50 390 owlidlgn slaslliiws! slaosls 5l Gudm cpl 1o .l 48,5 (18 T Lgix g o,f ails 0 5l laegS
odd oolawl (VWAY L AYFY) Jlo Ve Suwedy (ewlidlsn lojlo 5 950 O)l5e solSinsl) (DLS liw! gosguaxe
o] oSl Yo Sledbl 5l jshtien 5 il g (i w5 «Si giw oKias| FO 5 jelate cpl 6l ool

O JSE) 058,5 oolaiul wiogs Hlo 95 5 B Lol 51aS 5 0T slaass> o a3l

A e O ol ol | pnbge
® wlidlen gl oy Condgo
A L oy,
e soguzo plw

e 31l (gla sy

38°0'0"N

44°00"E 51000 E 58900071
e
7 -
4 z| 4
S, o
.\ &1 :
i .

307N
N
R
)1
\ \)
O
1%
ANA
=
X
[ %
SN
[ ]
37"(]'0 N
///‘\
oA
/-/&\ i amanted
i -
y. y
/‘rﬁ. ;vvk’
F /
3 £ |
A0
2 S
X |
iR
SR ‘\9
4

49°0%0"E 500000 E 49°0'0" K 50°0%0" E

O] § cwbudlgn GLolKium] g LAiEog,) ot 3wl (SAS s> Cadao i . ) S
Mhey °
Badgs glod g o)k bwgio -
5 b bgie (aalne Cqr el Gl 50 a5 (28, (o))l mp sl s 5 (e (e Sl sla g, e

e gizmie ol s 5 (1 a5 Sl Lod @ 5 Lk o bshad s 5 (B9, (i g (B e o3liinl adg> o glo

YO


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e sladsg> sladilsog, @QUT Sl Jowo \Y#

Sl slas (59 7S 55 o1 5l eolinal Lo ol 48,5 0500 p9d (545 50 Jlujsies Sz S o) 4 2boke

apls a5 12 (sl s 5 Gk saVlo Jagie P = L L all) Sl oolit b gupms el 35, 0 50 (MSE)

il adg IS Colis 5 A 5 g 99 O Coles @ o Jlgie (i 50 (355 5eSilee P 50 45 w08
4 bgie lod oo 5 Ok o2 gl Sy (g lol (090 5 Sl o y0 radgm i)l 5 Led fasgio garulne Sz alnle
oS g Jlo plea

(0 g Lo )l gakal, -
ol a s eolatul oysite sz (e ) ) ciie laasg> o 00 5 Lo (b e alaly e Cg ol o
oz e @AVl Lo jiie 5 Jies sloools Slsie 4 badss byl 5 Lo gai¥ls Laussie 5ls pice 45 ol 5
ok ) gabaly O g ay dlsly 5 Jius gl prie o alaly Jaw cpl jo ol a8 )5 L o atnly prie Glgie o

=

.»)»))SGA
Y=a +ax+axy+ - +ax,+e¢ M
o € g e lopiie b Xy iy piie Vodiied Sgew)S, ol @1,y y g loe jl (ope @l o] 0 a8
3,5 bl Spss 138le 5 5 b 5l (398 Dlawlre il co i3l sl

oads] gools udgs -
olbdio s o5 el (sla ybg, 5l eoliiwl b Jow ol .0us,5 soliiw! (SDSM) Juws ;| los wbdosy jolaie a4y Budoed ol jo
Sy B Dyg0 4 o150 5s 0,50 sleosls Ao oo plodl G35 g0 Je b adlaie jo ) ce 8l slosls ol
ol sl o syl plo by iSlas g Blas sles « Sas,b aiile coBl sla e 3l acgomme G (gl 0 allys,
bl o] 50 a5 0l s0ls drwg @mlBl prs oo Sl ST oLyl slp Yoo A Jl ,o (Wilby and Dawson) lawss Jow
b L Sorn S lasl sl 500 2 Jlyl (6500 5 ( Bolas slagby, sl oolinul (s (K4 0,809, 99 5l (5
Sl e ylgie G 4T e § 9> il sloadlie o salal) ()l sleslatul b oy aS wles so Jee L]
a4 00 )5 o dl)l mlgi codigd ooyt s i Jole 4L coBl sl ynie g Wigd so aiS Ll 00ilS o ien
IPCC (sl i 51 Gl 05T 45 (AR®) oy (55 s Sl (3o (59 wisdhso a5t Jil ol e
Sl lawslio (9,0 059y Olsie b aS o> sogee (90,5 sledow 5l sl sauam i a5 00ys )5 solaiul wu!
clale s bshs sbhossles olsie a5 aS Sl (RCPY 6L b 55 wyo slbogy )l .l 00y 8,20 (CMIPO) ouisia
w83 plnil slagluoand » Jotive G oM 5l Glasgare Jol> 5 Wigd o aizlid GlLHS lajl5 (5UsS slo
VYoo Jlo b Ll ool caably olyee bl 5 a5 axiwa RCPA,© s RCP1 ¢RCP£,0 ¢RCPY,T slapl L (suls
6o )8 cdale 5 mb cllbly s coud 4 aS Col Shge cpl @ lag w51 G (S aleads (6,135 6L

Y1 e e Jlo sl S PP Fa- o alS e 5 e sie 2 Sy T S ROPYT (g5 s 53 il 53 (S o]

\ - Mean Squared Error
y - Statistical Downscaling Model
v - Representative Concentration Pathways


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

\YY

SOl YV 5lam o ppm FO caile o Sl VY o Jlo 5lam g aoye o 5 Ol FIO RCPE,2 5 caily so ialS o
g wilogo Call YV oo Jlo 5o g ppm A cibo oo <ol VY oo Jlo 5l o g aoje o 5 Olg #1060 RCPT s caile oo
oo ooliiul 090 slaosls ailigo VYoo JLo L ppm ATV YV oo Jlo j0 muse o 5 Olg MO 51 i RCPAS 5o
Jowe 3l JSiie g 009y 1oLl o) i Joo b bogs po 00l 0dgi Jow puegd aS il oo (CANESMY) Juw sloools
Syt S35 il slmosls (5113 o lnolSinl s olos ooliinge o 31 03liil b onl sl - gl s (S
O (80590 Sl 5950 (slags lw o 5L g oo yiel)b g0 o] slacols g oays 5 Ol wilodgs el oyl el
Ol Pt Sz e Vo 00 Y-V slaJlo Sloj o950 cnl 51aS w0 5 aded gMea YN -+ G- o7 (sl JLo
Loz g )liw d sl 008 0y slaosls sles 2 9 L o slaasds pal (ol plol (510 128,57 )13 i se laailsss,
3 s Al ol Glaass> ST (50,90 aiVlo slos § )b Lawgie Ll Lawg g 00,5 aps asss YA+ olaw &
sans| (50,95 (gl cotin o pl lodss> o0 jlade codnel Caws 4y Jgaw 5y SYolre 1o polie ol oyols 8L Colys
23,5 351
wigy el -

@ 9 Lo (o)l ool adg g Slaalie slaesls (g9, Wig, Julow esls oXea 5l laebl g RUN-Test :yg03 51 oo
93,8 o iyt 5 5y 4 (6) sy 1an) polite ey 85 ol ol

S = nz_:\ zn: sgn(X]- — Xl-) )

=\ j=i+\
JBY abaly oluly 58 (sgn) caodle b .(J # 1) scwn Sloj (6w sools Jlgv (X;) 5 (X)) (Jobo (1) alal, ] (o

+1 X —Xx)> -
sgn(X; — X;) =1 - X —Xi) = - ()
— (X —Xx)<-

Ll gloj 3L o3lail ko (1) a5 ayl oo s 4 ¥ salasl; 51 (S) yiel )b (il )lg
nm—V)(n+0)—Ytt—V)(rt+0)

Var(S) = o C)
g g0 oslaiw O alayly slasb Ve sl mis Sley e lrosls slass a5 g0 4o
S—) ;oss
- .
VVar(S)
S+ .
if S<.

JVar(S)

loe 4 aejl ol jo (H) and 80,5 o )18 o] 53 b g (H) and )8 5 anseds sz po odel Cawd 4 (Z) jlade
or Gk il sae (280, pdy Sl laosls 5o g, 352 pae Koo Ol 4l g baosls gy (Solas pdy

Ngy el jslaie 4y Grmgsy (pl 50 09d g0 0, yho (2,8 bl )8y alal) (ol azliz 005 o et |Z] S Zay alay,

\YY


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e saas g slaailsog, @QUT Sl Jow \YA

9 \/aF ).)‘).1 u...b).' Le) Le‘)—‘ (Za/“) ).n)l.n.o aS Sl ooy c\.J)f ).Iaa g0 oo a4 9 0 uL....nJo‘ C.Ia.u 99 ‘SaLo) LSLQLS).MJ
RS NN

Kie) 9 (X)) (g ol 5o ol 8,5 05 s s (95 51 ) 0903l 5 Dlymass Wig) ol et Bu L 1y o
Sade (@) 5yl aols Slej asly SO 0S, L asS csl (k) 9 () sad o 40 Sloj (5w slrosls polas godins ol
] OsA:i.o)f 451)‘ Aalf‘g\? c\.!a)‘) 9o C5) 9 \3)5 sl 61).7 aS el e u......: 03l 0)51)." n) AJL..A

Qmea = (Q(n)/v * Q(n+v)/\*)/Y Qmea = Q(n+r)/\' *)

aS el 48,bg0 5031 SO g5l opl 0gd Lattie cud (¢ bliae pac b (g loline B 03,5 yg03] ab Qreq ke
L oo slacuadle 99,8 Qmax 9 Qmin 435l 035 o0 Ghominn [ odls (65 ol V- (0 = )% (lobl a0
Sl 290 (oo aBndy (IS (5850 ho (55805 )8 99 (al G sheo dae s S jle b S e
dlbee ylobine Hlai o900 Glirebl gl )3 55 )90 (slaodls (Sloj (g )3 39290
(% —

Qi=—kk) fori=\.Y....n ™

j—
TS ol 9 0
gl )3 Laaileog, (23 g Lo 55k AVl Lawgie slaosls (Sloj (6w Dl pasd (KsSa 4 gy 5l i a5
5 00 o )Ll glo e Ol s S5eK 5l i S50 sl sl po aBls  anlllas 0550 (50,50 (o y0 ] sladse>
5= 5 s ot (sl y305] Gy Sl o> o saigy 50 Ll AVl (:Sike (Sloj (50 2 0] (sloAS 5> el
oy am o ylid 45wl ge JIS= e ae3] 5l saw] Cews 4 (2) g0l s by e ¥ S 8,5 18 ) 050
2 ezed s Jolins Wgy Lo pl gasg plaS ) aalllas 3550 090 (b 2 5 Leo ()L sl el
W, ¥ USS a8 gillas .l ool ooy las alizes sladsg> 1o aosls &g, (ox8ly ol 4y bogy o ol 55 ) Jgoo
Ll Wig) 45" Bag> g yoz (OB05,1iS sladdga 0 52 & Cul (a8 £ 5 o pl slaass> 15T 50 laailog, cau]
solie 4y olil L wog lads § 09,50 039 Bl 5 pl (gad95 dns ;0 il el (I3l Sz D jg0 4 s loline pae D925 L
Sl lolae 0oy A0 bl o j0 Adg> a2 )0 Ky, (pl A4S 00,5 e cdrlin Joliae ialS 3is, (Z) oLl
o 2oy A0 Gliabsl o [0 Wi, ol dZ) goslel (SYL ke 4 4z g3 b wgylad g 09,50 slaailsg, o uizen
a caalllae 3,50 (50,50 (oo 0g,5le wlE0g) AVLe 23] Lagie ) Jsiz ledbl olul 5 cypizead bl so jloline
aSayin [ F b s o ey g5 e bl ol a5 sl il zalS Lo ,m (6 & 4l 45 anSe yie o/ ¥ ko
Jlo 5o 4l jo caSayio o/ 7 lie 4 05 (nl 9950 ailBog, (sl bl yesie 000 A0 (Lol e jo 4l )0
5 S e Wilg g Al H0 S e /Y B /) Gl )l as )0 A0 licebl mhaw jo aS Cewl il 00 (eSS
A9 lebl a0 T YLl o05b a5 ol ool 0,91 4l jo caaSle o o1+ 4wVl L2alS e 0g,lad ails-og,
-0l asg> ;o Wy, Judow da oyl 0550 10 .l 0030 )5 dwlie 4l 0 caeSayie /VE L /oY polie o vy
(PSS9 Jgaigl gl « Sy slaass> slos palyl Lol el 0o ,0 A9 5 A0 laebl xhaw ;o Aig; 3929 pas caias
45 2o oo Gl (Sial3l gy 9oy AD (g lolins rhas )3 09,k 5 (gans )l Wbl et plans (Grs ol 9z

el 00y o 2oy A2 51 YL @ ol i 5 B9 slaasg> o (5 ol o


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

\va

L
e
Il.-_ll —
b B -;a
@I%Iﬁ%'%lﬂlr?l1% ]!
;oo L 4 > T 05%
il
Ee TSRO T SRR TP TP UUTTUUPTUOTRUURUURTUUTTUUTRUUTTUUTTTTS  FOUUUUROTSl  [EUURUORY. ISR
----- 99%

&k YoI¥ G IAAF b Jlu (5l o3 9 Lod et cLoosls () o,bo] Hlages ¥ JSi

U‘waw‘ l.no‘_gwl)sl ms)mmu_b...aslfwa)l él}sw)).' LJ"‘)‘ o...\.a—lﬁ C.vl...vas)ﬁbcb
XL Y e Los ol 38l Slo coad ols las V Jaaz 10 (Q) ke lawgi a5 jlolize g, syl sloasss 4o

Lol @lizes glrass o Jlo o gl 4 ol,§ ol ax (o

o WWAY GAYPY ledlo o 6090 810 (20 9 Lo (o)L sdodld wigy s ol . ) Jgu

) asg> ol oyl ol Ny, b ot 3w (5 lobire (5 03gue

Qu (Qxt (Q Qmintt Qmaxi?  Qminie  Qmax?e

&

\ S o &ids 03l ol ooy Y Y o —\ RS VRN o[eY
Y 598 L bess, Al \IYE -/ —+/+0 o/ I
Y OBss, s [ <o) i -/ ¥ -/-¥ —/eY -y
s JsoleS’ JyoleS [N DA —/eY —+/-9 e —efeY oo
I ELLV/ES o055l ooy VY Y o —+/9q ofe¥ VRN ol
# b Sl s Y -8 =/ - \§ a4 - \Y - ¥
v Sl bl o -y AN =/ -/ ¥ -/-¥ —/eY -/
A |y > | o alS” ooy —+/aY —/Y oleY YR ¢ o[eY
4 Jagil oo 3l ey Al =) —e/-Y [N -y [N
1o oSSy 24 ey -\0F —</-¥ -N\Y oY -/ [N
1 sz b gz oY AR o/ —/Y IS =N o/ Y
\Y ) s (Lnil 3 oY -Y/VF =/ —+/-Y o) =/ .
WY s> Al jio .Y -Y/-Y —+/-f .- ¥ —/eY /Y
i plas Skl <o ¥ VISV —/Y AN -+ 0 —+/-Q s
10 obi s aloes pasllinns oY -V/IAR -/ —/-¥ o/ —/-Y
\$ 35,56 5= .Y -YIYO —/-f A =/ —+/-q -/
v Fsy Sg,las oo VY -+/-9 -\ § —/-Y -N¥ —+/-0
A 935 5 $l oeile Y AL -]V AR R AL .
4 g 5l <o =/ =/ =/ IS -/ ¥ o/ Y
Y. S5k oYl oo YoV =/ RIARS -/YY —+Iv¥ AN

03,5 oo pl 8 Sl pl icsiin slhasy> mhaw jo laailEsg, el g Lo (b iVl wgie Gaule 5l

laailssg, (2ol iy il eyt Wiz (FgemyS, Laily; )80 Gk 3l wdsm 5o sl el aw ol rals L oS

Sl T S¥olas 5 48,5 )18 w2 9550 ¢ Jins (slo it (gt 4y oo 5 (3,1 Sy 4y Sl daly yuitio olgie &
bl 9 Q) Aoy, o0 jlaie Jgaz ol 5o bl e cdnlice BB T cVolas g Lalg, cpl (g ¥ Jgaz 40 00,5
Olies R) (Kot i p5 5o 53 51 gt )3 355 00 051 (T) Les 5 (P) (3, jpolis 3l oolicil Ly i joio Latly,
39 55,8 bl s pluss gyl gl Sbj () B-0g, Algmle slaasg> ;0 4 ams oo ylits |y alal; yog slezel

g go 0k IV YL (R) e b (Kiarad (3 yiiin Shgons g

AR


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e saas g slaailsog, Ga:ouT Sl Jow 'Y

i saad g 10 oo g )b sl uitio b by (90 o buley ¥ Jgu

3, EHERTY) oS (S35, by, Reors
\ S e & 00l 50l Q=) IVYY,: Y+ «,YA(P) - V4,AY < [f0F
Y 39,8l [JOV RIS Q=1VoVE, T4+ 4,7 (P)- AL, -/fof
Y Oy, css (Jogon Q=Y:0),004 +,0Y (P)-):V,A. - [0aY
£ B3y, dgule Joles Q=1 41Y,4¢ 4+, Y (P)- A ¢ < IVOA
o N[ ogSeulls Q= YV \V,¢¢+.,00 (P)-9)Y,0Y N2
I3 b JESSS Q=VEYAA 4+ 4,47 (P) - A9,4Y SIAVE
4 Sgl> bl o Q=1 VWYY (P)-AMYA(T “IVAY
A [JES oo Al Q=Y AEAENIY(P)+YY, V0 < 1OAA
Q Jigasg) Al 5 Q=1L +),Y4(P)- )V, ¢y /SN
\. PSsg ol Q:HM,\Y-~,2~(P)-M,OV(T) SEVY
) Joyes al=al Q=1V¢),0Y + 4, Y4 (P)-10,0A ALY
\Y N Al ails 3 Q=YA0,8Y 4+ +,0A(P)-TV1,Y < IPYY
Y o> Alee i Q=YIYA, Yo 4+ .,YY (P)- 'Y4,. Y AN
\f plaws Sab Q=) IVYY,: Y 4+ «,YA(P) - V4,AY -IVF
0 oLl s Ao aslBlioss] Q=) 1VYY,: YV 4+ «,YA(P) - V4,AY Bi%as
\# 39,56 R oo Q=1£¢3Y),10 + +,YY (P)- V., )Y < [DAA
VWY 39 lids Y Q=Y1Yo,¥Y+ NE¢(P)-V¢ 00 Nizal
VA 39,55 ,5 &l ile Q=Y VoY + EE(P)-10,08 < IYAA
V4 Ohgem il Q= Y14V 4+ LAY (P) -V ,9A NAAR
Y. o9,h ailhe Q=" VUEAYY + AV (P) - AS,4A < [£00

00zl (50,50 ;0 LS slaass> slaailiog, (o8 345l slp BbS pl som sloplE o sdel Cuss 4 Y olas
s 4o o sans] (50,90 aVle sles 9 b,b awls led olbdoss; 3 ol 5l S Lol o amlgs solaul
ouis 03,5l 5l sloads> oanyT (50,90 [iyk digy 4 bgrye @l ¥ UK jo aslyo Saled 4 4l (55, absyye
Slag lew ;0 s i 4 laase> goun] (50,98 AVl o,b &g, @) o lel Ol i &isls laaids (pl ol 5ol
ool e aieo gladsgm 1o VIS B V¥ o V/F B-INY /S B -V¥D s 5| RCPAS 5 RCPE, RCPY,T
loasy> FaiSly 5 Olai sanals Sl olime oVl cils b RCPAS (50 )l 53 (ool (o2 (i il e 5
Ny shls bads> (5)b dog )l 51 Sy gn ,0 45 Sl (ol 55 Ll 20,95 (o0 i 4 W9, £95 9 (e 15 ]
60,90 AVl sles wig,y (gonims lis a5 T S Bollae Lol Lol ced duoyo %5 A0 liebsl Falaw o (5 lole
sga> RCPA,2 4 RCP£,0 RCPY,1T slag liw 10 cui i 4 (2) g0 bl &l s (gaisls casl o pl sldasg> o]
Sgr_m 0025 Las Jolixe _inl3l &g, logs o sk ;0 ROPY,T (595l )0 3 &2 il B LY 4 ¥ BV ) b VP
S )l yo 45 aim g (i el cpl sl 0 3505 (65085 e b B 53 )l iy o g5l o 50 Wiy l 48
ol 5 aiload 5 lolian ulyél g, o9 Ll 5l sl sloadgs S slals IS slajls Lasil s L RCPY,
2485 Gsb @ 9sh e o jloline (23158 W) RCPAS (5o liw ;5 ohaga 9 ;500 (so2,lem 99 )0 o5 ol (Jl> 3o
s 95409 Loo (Sal33 g b o0l loads> alad RCPAC (g5l ;0 5 50l sloadg> STRCPE® (g L
Lol Hlolixe do )0 A9 liebsl mhas jo  Liol38l Wig, cpl &S


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

VAR e oY ojlads ot Jlo o anome Sl bl olad Juloss 4y

AR

400E SO0E oo Srow 400 oy
Rain RCP2.6 Rain RCP4.5 : Rain RCP8.5
Jgsyd [ EETREEY sl | EETEEEY s [ EETREEY
Sl B 1514 Syly B 13544 b B 1354
= 4.43-007 - s [0 a3-007 ) 2 113007
" \5"” 0.06-0.14 0.06-0.14 "“,” ; -0.06-0.14
3 o 0.15-025 0.15-025 el 015025 |¢
2 0.26-0.45 026-048 026-048 |
S I 047-075 I 0.47-0.75 047-075
[ o.76-0.89 [ o.76-0.89 N o.76-089
I 090-1.14 I 090-1.14 B 090-114
I 15160 15160 507 115160
Syl ‘ l»‘LP
Sk Kby
s S
gy yde _A_s’
£ g; oy AL zf R S0 z
£ 188 : B2 H
L ¥ 3 &= N SN A e S £
oAy sk “‘@ oAy k “@ !
= S s
0 125 25 50 Km 0 2 25 50 Km 0 125 25 50 Km
GOy s g gy ! o veeegggere O | [dalioi b g
49700y S0H0"1 4900y 5000”1 AL 5070071
- S e - & s T . s s ES
49°00°E S0°00°E 4P 0OE SOO0E 0 SO00°K
Temprature RCP2.6 Temprature RCP4.5 Temprature RCP8.5
gyl . -1.60 Jasd N -1.60 Sy N -1.60
e 159 - -0.50 t 159 - 0.50 I 159 - 0.50
PRI [ -0.49 - 0.00 - [0 -0.49 - 0.00 0 -0.49-0.00
e 0.01-0.50 ’ 0.01-0.50 0.01-0.50
g 051-100 |2 051-1.00 |,z 051-100 |,
g1 £ 101-150 =2 g 1.01-1.50 33 101-150 |=
e 161-200  F° Wn1s1-200 |F7 151-200 |#
¥ I 2.01-3.00 N 2.01-3.00 I 2.01-3.00
I 3.01-4.00 \ B 3.01-4.00 N 3.01-4.00
9,98 ‘,,-, I 4.01-5.00 s I 4.01-5.00 I 4.01-5.00
S
SIS
gyt g
E| Shyeas y. z£ By ¢£ z
2 = g £
2 i 3 g
5 & S ey &= N 57 2
-6 o - 62
S H
0 125 2 0K o 125 50Km o 125 25 30Km
1 At ] O T W SR T | L L L
400 S00eE 497001 S0°0'071! 49°00°F S0O0°E

60 Yoo G Yo¥e ol Jlw oy 0390 (6l cuiiin Bab 3> slod (Z 5,bT wlwly) wigy aiudii F S

EYHESKPH sma.ﬁ Saie o) 8 &Y Jgux jo S SVYoles g ‘Sﬂ looy90 (sl Lo g o)L polie jog Caws o L

J> 5l &8ly ,0 a8 sais] slao,g sl ailEog, oo (goads 3,915 Bl 5l eolitwl b .o s i 0ail slao,go (slp
Ve 0,90 b balsog, G:mﬂ Ny 4 barye O JSG 28,5 plol bacols wig, Judow odal Cews 4 Y Jgaz Yolas
39 g0 0daline a5 A3Slen el cod8l glaosls jlacil ggn liw a o gD Yo O LYY slodlo o sallos
RCPY,™ g4 )l i goMa Y0+ BY-Y+ lodlos b laailzog, aasl sl 5 loline wig, «(2) o,lel Jlade ulul 5
OBy, cuiS 5 ol sleass> (o bailsog, oo Laels wig, wls L RCPE,S se i s Lol cns cim i B
Oezed 0,00 3925 (5 loliae Wg, bass> plu ;0 5 Canl ol jar wo )0 W0 liebsl mhaw ;o ()loloe b og,lads
Olwebl gl )3 28l5 (pl a8 0l wislss axlse (20 AalS L 9g)lad 5 35l (slaadg> RCPAS (g )l bl

ML.: Cewdo y)L.w U" U»Lw‘ » LS)‘QL“’“ J.Ss) L‘bw? )Jl.w ) MLGA )L)Lo.:u Qo yo a4

AR


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e saas g slaailsog, L;‘MQT Sl Jow \YY

i Observed RCP2.6 RCP4.5 RCP8.5 oo 0.95% ---0.99%

RCPA,® 9 RCP¢,e RCPY," g Lew L bailsogy b o (29 ool Jow g (Floalin bresls (Z) polio b S
S92t S5 5 somail ean] slals o 5 pl glaass> slaailess, Gl (28 Cundy s Jlo sl &
Sy 5 5] dbog, 51 5y paS 1o arldl (glogs i ;3 ddg> 12 45 39 cpmnn )] cslawly & 4 5 olowl LT
@) Lso)La] Slade ‘ﬁﬁ—l sldss> gonddd sloaia cays Lz MS; REAPE It Gcwu] Olee o oS L 6;5)0
L sldsgs caiws ;o Ko VAP U oo Jlade opole (2) 6o)LoT shls as oladasgs a5 sb 4y .0l EVEIC NI
O (@) LS")L"] g lawgie S, b sbrasg> gaiws jo a0 U-V/AP 0 (2) LS")L"T L sldss (ol S,
e | i 61a(@) go)lol b slaadgs 5T 1o g a1d S 15 YU S, b (gladdgs gaims o ~V/AF b -Y/OVD
t 2o |, 3] gladdgs anaids 5 (golads USE 5p8 o 18 YU o Sy, b sloddg> 09,5 o ~Y/OVD
loasg> RCPY,T aaldl (g5 lias 15 45 sl 90 ) 41 555 ke (g3 lims s 0 (633 Yoo b Y-V (glo L
el ik i) slatgm 3 ol Sy b Slaa 05,5 5 et 5 (4555 (S plgs Ly oS 5]
09; )é OS)L 9 ubdsﬂj ‘uL>°5) d.Jﬁ.M:Lo “;Lﬁb ‘&).a ‘09)5L> “)3)[.&.“: séj)9L ‘éﬁ)JLf; ‘\)L’T}-ﬁ-ﬁﬂ ‘d.:s} 35 =
ik o plos g Ll w35 5185 32 ] sloadg> RCPES 5oy i )0 Lol aiis 5 1,5 byl S, b slodog>
S g 0g)lad 5l glaade> i8S JIE lugie S, b slaass> saiws ;0 0g) 5 (lSSE ( Skl
‘éjf'b’; ).»).:T sloasge> RCPA,° G@.JS‘ S92yl 6‘)—.’ VAW (';;é‘ﬁ Y S, b gloasgs gaiws ;o 5 Gl.&os)
Wl (B> 7 ead isle (fignis) glaads> 5 Gl Sy b slrass> 05, 50 oy, dsle 5 1 walls
i8S 8V ey Sy b sloadgo gaiuss ;0 o)l ol )0 098 5 05l 3 ] slaass>


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

\YY

POk SOE PICF. S 4900°L SUOL
S RCP 2.6 2l gl , ‘,.' n RCP 4.5 (525l ulss ey RCT 8.5 3ol gl
"L’% B YU b Sy bsle g \““‘"I ! Bl YUl S, b sl Ay : ‘_’)L’ [ J T P SR T
o B Vb Sy b gl g J‘“ Y S b sl adg> T Yo K, b gl 4y
E : L ey g 5 Bngie K s b 5 g T Bgie S b 5o a3
5 s ok S bigladtee| | B ol Sy b sl 4y e omly Sy b Lo e
g R = Wb z s 7
298¢ . 23585 BRI
a5t s~ VLY TR 2994 Bos.
lad ad
39 A
i Sépe Sé
EVES Pt <
Ly, sawls sy, dadls "o
é ey S y ,E gy st 2 2; . S A z
N = 3 £ N C; e ES N & e
\ZA A
A 6{% Sy 5 N %g}t A " \“%%"- ol 3
< < s
2 7‘5 0 125 25 50 Km 9 28 0K
i I o A F
1T g T E o SrdoT

O Gl 33 0 9T Goadg> Guieg S sloaiss & S

& 5 Al
58 aalllas 9550 sladds alod ol (Lt dalllas 3,50 (g0 )90 (b i ol sloadg> ai¥le (o)l 3ig) (o)
slos psite Wy (KoSx 503 Sgm | e 093 loline g, 5l (00,0 A% 5 A0) Gliebl golaw 51 G @ea
S, loddgs golad o a5 el ] 5| (Sl aalllas 3,50 (6 el (50,35 Job yo ciin 3o (gloddg> AVl Laugio
3950 sl ¢ LIS (SE o 505, Agmile e 53, Gt 31T sloadg> 1o Sig, ol ol sanlice bl ol
iy A5 i sl (S5 w3yl sloaayo 5 Ll a3l sas Jobias s, 40 pligebl a5 35S s
g, sads 35 b ol Jolinn 3 80 Slipabl g 3 35, 3 Sy sdize bt ol iz e
ail>og, sma.ﬂ el Wy, ) glbasg> ST Al oo loline i wo )0 A0 il maw o gy (ol B>
3 e Sl (S3r Ojge 46y lBlae pae 3529 L AS B9 9 9z (B9 S sladds> 10 2 4 3l 392
3550 50 45 Sgdise oS 9oy A (liebl mhas ;5 jlolie (22l g, 35l 5 99,56 09,8z ] as> an
ook goansT slassls adgs 5l s il oo Hlolie s auoy0 A8 ylicebl o ;0 Aig,y (l eg,lads § 39,50 slaailsog,
ety b Al g o so0is] sled 5 byl Lamsgie SDSM _ols wladio o, Je KaS 45 (Yo 0¥+ ¥+) Lo 5
Gl 5l e a0 Loo Lol wilai (5 laline i) sorlBl slogy )l 5 Sy e o (lizras o iyl ol i il i
59 ol dwle slos g (5L ooy 6 I 5l amy el S20T580 Wiy, lile s (slags L ;o RCPY,Y
RCPY,T o8l g5\l dw o oais] slooyso sl 3ol loass> oo jlade wael Caws & Sgew )5, Ly,
iin ] sladgm ] Sagmen 15 RCPY,T (sgs i 10 45 ol i gulis 8,5 )3 yaaS )50 RCPA,© 3 RCPE,0
iS5 0g,lad il Gade> g0 ;0 RCPE,C gl 10 Lol 5,05 5525 00,0 1% 520 ylicebl mhaws ;0 (5 lolixs W3,
sass> gl RCPAC (g5 )L )0 (pizrmad 09d o0 0y o yo A0 (jliabl mhaw jo jllixe L2005 &g, oo,
Cales 0wl eaalin B woys A% pliebl gl o lyr (2o Jbline (205 W) 09 ad 5 098l
3o plad gaieg S @l ad)S )18 gaies)S 9y50 (2ol (alT L b 505 )0 Sy liee S 5l o pl slaass>
958l w0, ll Sloadg i S Ay (g w8 I 18 bawgie Sy b slaadgz 05,5 10wyl a0 brasg> 2STaS
oplpls aiee ST glao,go jo o] ad o a5l basgs ple 4 Cans 65VL S,y sl oy, i g

\YY


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e saas g slaailsog, @QUT Sl Jow \YWF

6;2;.:@[5 4 d>gi Las C)'l‘ s uﬁ)f).lcu 3O dbg> dus O.i‘ ngsso ‘) 6&-»15‘ u‘).u.u L );).»—l 6&4.4’359 u")"u*"l"*“’
5 loline slasi, b (ol Grals 4 laadg> cpl 0555 Jlas ST sloe g jo laasg> 51,0 (b > (00 Nig, )0y
el Gasy> o Slee 5 5 Sludl Jolge asile 50 codBl 8 35,50 Jolge Canl S 45 oguas 4y .08 349
@ Wlgs g0 ju Cyuiton Sladllas b s lie jo Gudos ol gloadl (1135 )13 0l 050 o lae ol gadlal 4 .05, l3 ]
Ng, b byl jo Gados pl sbbal ganslie ail cownl b Jliz!l slol o 5 S Lo o lalgisy lgie
o 50 a8 amd o i (uiin Slalllas b andllas 8,90 (gadlato g olpl 5o ST slao,go g axdllas 5,90 (50,90 (sloo
Gy i)l ¢ udzd ol )0 ored (ol ool 00yd Olallas ol slod jo oo Liuli8l asg, a5 (6 59b 4y ol oo Liul,
039 lolixe Wig, (o ase> saed o Ll ( LialS Koo Sy 50 g o0y il ases 5l S 0 ST slao,go
Lol ol o 39,15 ST (sloo g0 (sl p ctalS &g, ai8 )5 ploul ol ! Gblis plo 5l (S 0 a5 Koo Sldllas 4o ol
2 eanl goy90 50 ols Hlas \YAZ Jls o oL )SKee 5 Cavgoans g Slalllas (5,55 (>l Jolgw g ol Jleds o
axJlas D590 (50,99 G’G Lbdil}dj) &0 )90 o ')9'“’(5’0 ol u_wlj.e\ 9 C;W.le .\35) 90 axdllas S,90 el Lngom‘
Clasg> ST 0 50 Gaass cpl 0 (VY ()50 5 doii 10,8) 0l ovalive ol Ky, ;eSS oy ol yo
5 o] slaosls sl el sogr jlolins laasg> > g Mgy ol A Al ssalin Lkels Wiy, adlas 5 )50
53 aoe) pl yo Oldlas plo ol oass jloloe oialS &g,y base> 51 S j0 g liw iy 0 RCPY,T g4 Liw
W85 505 Oliwsr el o delaillog, 5 VYA dlasly (GLo) (linzrsl 5l Lol 5Ly gailS0g; ad9>
b ol sl sels o g les (iulj8l gy Buaid ggeze ,0 Wiledges 3,9l 5 1y ialS Wiy, ST sles,ge gl (VYAY
355 il &5 09 ol Jl Comdg Sl iy Gilpe 4 la Sz b il rd (0l walf oz ge Wi o T glo 0
nlpls les Sl (hescaws g oolo 1,8 56 o 1) o 5l eolaiwl § O molie 509 (o yiwd 0 ylime el S
Yo Sy b Grogi (nl o o5 (ploass> g 4 g leade (59,0 yiier SlS5r by F380 Sldllas sl b ceily oo
Ly b @l (s 45 55 & 93300 (235 5 4028 | s o5 ol sl 5 L b i ol

il asls sanl o mle oyl

&l
bl ouzl ol Slaags s DIl s ool Slis (Sl giy Jlod VTR L Glibaz s Glad al tug e s Syl soe]
ST adlate Glejle (ol Sty 55 ozl ¢ I3l jats (S danasd I iz 5 55 oSl e Siole] Silon LS
oS eag 5538 )l dad (a9 o Bl ek waled NYAF L)L 250lh 5 o 6o Gl G s e (S

Rl S3eleyen ezl = 05 0 olRiils 0, s ol (sisls b0 Ao

o lw cod ST sl )90 50 ()l Dl s (quny p A WAY Bzl L2550 5 5515 ot jpate (LIS drs 1oz 05
o2l 03,8 el oot Lamo 5 o sl i) ST e (o Sl Gurag (O)5le VB adg Sllllas 3550 ) @il oo
355 e

sl ST polie Jolow 5 3,510 ATAF ool jher aabl 5 aniaz o8 8L Blio o0 ez o ugd 55
TAWNYE W pldliz pole (00,5 Sliind 4,080 92 (sog0e (33,5 Sl doe 65,0 L)

ol g ke lalSal) 5 adlane oS Sledglds 4 (AIS L IS o JLSis o pae AV g suve a2,

Oimlen ca3ld Al no ol (g 0LiS s 0 y/’% Spao 0,554, b g/}:‘_{ﬂ.ud&uz,gw Odal ol i


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

Yo

Oblo 5 @ipe Slinizei 9, 5 550l 50 Sl Ol yds 39, VYA S92 (0¥ 5 (s35mmme Sgms (90 Sy (oime t Juelowsl (2,
APAVY AY oL/

o0l 5 ALEIS 0153 10 4Vlo STa> 0 5 sl oy VFAY L 5 ig3 150 el pl wis 5 (6,006 lanlie tom s lacl Lo
A8 Oll ol golie Sy o uilhdiS oty (plnzsly 5 Qs Gl 4509 153,50 axlllas) el s 51 Slie Jaioms
i e oSl (ol l ST gl suige 5 psle ol

bl slpdags 0SS = e gy @55 by s JPlse 50 el s addllas AYAP L i) Sgemme tenlB s 5e
YA-Y #F

Sy doliys g bl i dloro . poinis Ail304, 160,90 axlllas ails0y, G:mﬂ Ol 3 oed8l s I3 o AR L pgie 00l 48

V=YY Lo

s o JlauiS= e b, 3l eolaiwl b asYle G@.\J Qgy S oy IV L old ime g aliny olo) auzme 4,8L Jdai 10,8
0l oBasle (blo (el b Sz 5 50 (Sliad (bl (Ao pinlad Oyl 5988 058

5 Sl G lamo Olpblo Lo il pdiS o8l s sy Sl cos el ailsog, ol s AYAY 0y 8,065,505
VR 1 LTS S SOCS VR TN URES | I COVIN I K¢ Cov B JE SRRV L N R W]

by w5 4ol sles g o yiell s Gl g Dlpss Wy, Julog YAV L S8 a5 005t dabld ¢ alhas o oy )T
sl oazl sloans 5 ()l 5 Jomlez il 5l 5 Los  waldl it 6 ) VYSE il et B

Ol oy gy dagors 0uSCiils (ol 5 e oo Co ks g (55, Aol Mol o S
Arampatzis, G., A. Panagopoulos, V. Pisinaras, E. Tziritis, & F. Wendland, Y+ YA, Identifying potential effects
of climate change on the development of water resources in Pinios River Basin, Central Greece. Applied Water
Science, A(Y): Y=Y, Doi: Y+, Y e V/ITY A VL VAL TR Y
Billi, P., & M. Fazzini, Y+ V. Global change and river flow in Italy. Global and Planetary Change, Y¢#¢: YY¢-
Y&, doi: Y,V Ujgloplacha. Y+ YV, eV, e v A,
Freitas, C. R., M. Helbig, & A. Matzarakis, Y+ Y. Hydroclimatic assessment of water resources of low Pacific
islands: Evaluating sensitivity to climatic change and variability. International Journal of Climatology, ¥ ¢(¥):
AAYZARY doi:) +) )+ + Y/joc. FYYY
Fu, G., S. P. Charles, & F. H. Chiew. Y+ +V. A two-parameter climate elasticity of streamflow index to assess
climate  change effects on annual streamflow. Water Resources Research, £¥())Y).
doi:Y ¢+, Y« YQ/Y o o Vyyre «0AQ Y,
Hoekema, D. J., & V. Sridhar. Y+ V). Relating climatic attributes and water resources allocation: A study using
surface water supply and soil moisture indices in the Snake River basin, ldaho. Water Resources Research,
EV(Y). doiz) 5V A YA/Y Y ewr e 1474V
Huang, J., Y. Wang, T. Fischer, B. Su, X. Li, & T. Jiang. Y+ 1. Simulation and projection of climatic changes
in the Indus River Basin, using the regional climate model COSMO-CLM. International Journal of
Climatology, YV (e): Ye¢e-YolY doi:)+,V++Y/joc.£ATE,
IPCC, Y+ Y, Working Group | Contribution to the Fifth Assessment Report of the Intergovernmental Panel on
limate Change, Climate Change Y+ Y The Physical Science Basis.
IPCC,Y+ +Y, The Scientific Basis of Climate Change, Contribution of Working Group I to the Third Assessment
Report of the Intergovernmental Panel on Climate Change. * YY ). Cambridge University Press.
Kahya, E., S. Kalayci. Y« + £, Trend analysis of stream flow in Turkey. Journal of Hydrology, YA%: YYA-Y &€,
Kumar, S., V. Merwade. Y- 4. Stream flow trends in Indiana: Effects of long term persistence, precipitation
and subsurface drains. Journal of Hydrology, ¥V ¢: YV Y- AY,

YO


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-15]

[ DOI: 10.29252/jsaeh.7.2.121 ]

e OIS bl e sladsg> sladilsog, @QUT Sl Jowo \Y#

Lin. giang, E.T.Y + + 4. Impact of climate change /variability on the stream flow in the yellow river basin ,"china
ecological modeling.

Partal, T., M. Kucuk. Y++%. Long-term trend analysis using discrete wavelet components of annual
precipitations measurements in Marmara region (Turkey). Physics and Chemistry of the earth ¥Y: YYAS- Y. o,
Sanderson, M. G; A. J. Wiltshire, & R. A. Betts. Y+ Y. Projected changes in water availability in the United
Kingdom. Water Resources Research, ¢ A(A). doi:) +,) + Y4/Y Y Ywre YVAAY,

Sefton, C; D. Boorman. Y44V, A regional investigation of climate change impacts on UK stream flows. Journal
of Hydrology, Y4e(Y-£): Y1-££¢, Doi: V+,) + ) /s+ + YY) T £(a7)a Y Yovoy,

Weil}, M.; J. Alcamo, Y+)). A systematic approach to assessing the sensitivity and vulnerability of water
availability to climate change in FEurope. Water Resources Research, ¢V(Y): -V4  doi:
Y, e YA Y Apyre s AT,

Yue, S.; P, Pilon. Y+ + Y. Power of the Mann-Kendall and Spearman’s rho tests for detecting monotonic trends
in hydrological series. Journal of Hydrology, Ye4: Yet-YV),


http://dx.doi.org/10.29252/jsaeh.7.2.121
https://ndea10.khu.ac.ir/jsaeh/article-1-3061-en.html
http://www.tcpdf.org

