=

Y- VAR e g 5l VY o)l /ool Jlo el 09> e aslutingsy

" .59'}'.; 4-“5-0"

s byl s 3 39,40 5 43y, Glilg) Glime (e
S PR mAS e )" odllw! b Mﬁ‘
131 i 9 2Ly s ¢ ikioga Slaa ¢ 39 Sl paw 03135l BT Lo
4yl sl oS35 15558 Sy (T (pusigee 09,5 ol lin (putige A3)] (ulid)lS ggmtils -
(i.behmanesh@urmia.ac.ir :Jggms osiumg3) crog| crog;l oSl ¢ 55 y9liS 0uSLiils el udigo 09,5 @lbiasl =¥

deog] cdwog | oI ¢(55ygliS 0uSiils (ol pudige 09,5 liusl =Y

4:»5)‘ xdfo”‘ oKl ‘d)'”l‘f‘f 08l m.j (i 3515 ‘L;u.g\m) 9 d)bi L;).‘.'.f.) Aoyiu.ul.) -¥
AN X0 5wy fo,ls E\/ARYAV N W PN
Yo U Ye tdmio

Solw o ilio g (55,9LS egle oSl
5l 059 Cupte daliatingy

LXVCCS
Ol 93 855 15 (o 3y90 Olgailie Culs y3 @Bl 39,4l )5 (e Uly,y i 12 aldl i U POl g3y 4
9 HadCM3 g 0908 (idyS Jo (05,54 b g LARS-WG  glei iy Jo @20 51 Bl 9 A2 (ALB (slags b (Ll
sobiecway B )5 105 asdllae dy90 (YeAe—T+AR Yo £T-YT0) ciliseo (JSloj 0y9d 93 ;3 (Eoure mas dSui Joo
b cilieo (owlindlon (b lal )b o 51 Ul 3)91 52 Caa MLP (£giae (s dSud Jo (39,9 (51 ol )l oS 35 (32 iy
Joe bawgi 00w S ey (owliadlgn (S03ID I (punw 23,5 L g, SO ;U L Ollgy Jl)l g 59y SQ g e 3L
W35 Sy OUlgy Aold] 13 g o B3] e mas A Juo (6399 Olpsdr syl s ;3 LARS-WG  sond
owlbd g gilol g ad i 5l edliiw! U LARS-WG Jde bawgi 0uwd g jlwdmad 9 (Jldlive slodly b, s
S Jao 28 Jloi 0,100 392 (Fladlive g 00 (g ilwdnd 3l (p (60 Sre BWAT & Cuwl (! JSily Cilisee
W ol (w2 390 g y3 CUlgy Olymdi (gl )3 Jido (nl sl g Cos C8 I (Slo 30 (Sguan (omas
3 9 )38l Al o oS o £/ dgua 13 il 5590 Ay Comnd Yo ET-Y+T0 09 10 ai¥lw Glly, Jawgio a5 2> (L

Ll aalgd el anl 0 caSo o YE/Y 3gas 0 4l 0,90 A Comd YeA+-T+Q9 5,92
2998 03,5 Jdo e aled iy S Eguan mas 4l anw il ) qonlBl kS 1538 o3l

9 OBl Qe Jad )3 (SH)L VIV gl Sl
L dmlgs alS Gl Jad )
oolidlgn gl yio)ly clys a5 aliswe alpl ey
wsb awsl Ol gl p Wlg o wuldl s 23U cou
g aw ol gle Glus p @il o 186 ()0
WS )5 pliie dxgi 3)90 3 sl 3 (aejn
epes )5 ladse (295 5l Sllas cpl >
odlaiol b Jao (52959 (loicay calizes (slag liw j (go>
2 cov einj ol gaw g g, Sllyy g 0ad
S 5 sl d 05 s 03] Bl s Ll
ol ol )3 g 2)90 1) s)lese Jlme oz ol
slsy silwans sly gHadCM3) o5es 00,5 Jde
IHACRES o jl 5 ol oy55 5 saslil sl pize jloj
ghw g (e bl jloand (lp o5 4 GMS
a8 ob L s 60,8 eolitwl ddlie uejp; o
85 ea e (770 ) o193 sl 5 il oy
2 So i Ve 900 BL 4y A2 gl )3 ey
2 bl sy SIS G111 (Sl oS b e Sl ast
Oer 5 (55395 g BL o)l 4 Cuns A2 gl
it s Clly) s gy bl s S50 (1)
L BL 5 A2 ALB lag b <o | dop) b 3]
IHACRES Llls, - 55l Jto s HAIACM3 o oS
ol 4 g b 518 Dbl 5)5e Cilisee (Sloj 0y9 Aw )
4 Cad ST looygy 53 Uy, bawgie & W) 4
@l 9Ny G o p b R al o)

.

LY-RX-7

Col lalis Ol B2 o] 556 5 ej bp S
A3 ol 9y » g pole el plad 0jgpel &S
03,5 i)li5 (IPCC) ouldl yuis Jgllope cin .5
YA 508 5l ey 0)S 0 Gl g (Sid paw (slod oS cul
awsl Gilisl ol S ole as s VAL /¥ liedy eST
VoSt el Sl elide ) pizmen
iilo g oSt W Jlo | & digy gsfsa p)5 Jlo
Ol gl Siglgin o (YY) Casl 04
5! };5).3 PRRN VR L;Lmulw &S 2 o Hlis @Jﬁl
Ol s (YA) a2 o 75 5500 sl e 10 o 5 b S0
B onp 290 e pulpw 3 sl jgboas Ign
s Mol anels ol e @y Ko opl g 485
(Ye) ool ons
glon 9 Ol XG0 & G110 5 el Coneal Jloey
Slp oo ol sl el o wsl awsh ol ple
bl a8l Slpss (Vo) o) 5 (5 y0la0 o Canl a8 )5
LARS-WG o | oslitul b 1y pliwssl 5 s
Jae A2 coliw laodly o] &S w8 e
b )y IS s A 2| ECHO-G g5 (cog0e 53,5
Ol 3 (Bl g0 A Bl (SbS S e 0)90 (s
2l g ol s Sl (F) phlen 5 Sl g
S5 e Sefly e glage b ) oslil | S
Job a8 ob gl Ll cldlas gl 53,8 )y


mailto:j.behmanesh@urmia.ac.ir

Y

So 3 Pl gl ase Sl a4 (syiae
slodly Sl b oo ashy oyl Siddas ddlaie
ol & eJae o wlale Sygoty lon g Ol g s yeg,nem
Sl (Fhan (mas &Sud Bg) o Ndew) dox
9 3l F )5l WS 5 cunlie Liliog, Ol i
Sphas mas el o Sy Sl () ol Sen
5 5> w3y Sllgy =)k sileand 5 dnoie sl
oo (slo)gSl 5 Siglorin oo Jelge (wyp oipen
2 (53909 Ol 9 bl Gk 43y 5 w5 )l 42 )
20,8 eolawl Gllgy= o)l dw i g gilwdd oo
ras 455§ edlizal U (V8) ohlan 5 jlegsl il
Ol g Bl SLLs by QUly) (dnhen 4 (g
ok 4 2B eslas uac dSD &S L) Ao
OBkl (63959 sbroals Sl esliul b Gllg) gs L
ol aoe Sl B SO L ollyy g 8t S L
oy S0l & dog b casl SogS Suibdos
9 03¢ ;‘j mle P L] geves) )41 oyl o plool
el Wy @l 4253 5 )b Glise ) e ieS
b g WMo g Sl 5 b (clacsllg, yinl33l L yials
ol o, u"] S i g 005 wyde5 sla JlusSiis
b Ml (5y908 diej nl BT 1Y S
i Sl oy g deg)l by Ol placl Cuond
dgyhisem 5 d94)) 4B3g) 93 )b | Slgvile it
ol Clyess 31 (ogad > 385 (nlply ogdoe (el
LS ogl> mre sl Mg oo y95de saeledg; (03
i ;‘JBJJL:A Cadd ) e U”l sdu.‘))f Gygeo CJL.A =
o3listul )90 Hlg5 o0 oS (pl @l § 48,55 &0 Jlow

235 318 ol lolSiws

_ g, 93190
L3> (59l xos g axdllas 390 allaio

G g 3 9 8 bl plisl )3 Clanle et
V0 g 42> ¥O ol Jsb odgaze )3 dneg)l axly
Y8 oldlas 5y g (Bud 4> OF 9 4 )0 YO U add
oddd 2Bly  Jloud 4885 VO g d> > YV U 48> QY 4 45
Verr Al e b Olgsle ety SV JSE) cul
Dgydipanms g DgyA; S yide U oo 3 xipe yieghS
by pl ol oad aBly degyl axbyd §yd g
Sle b a8 Caol apeg)l axld il ases 5l sy
Alle Oyl ) g s (oo YO- dga> alle 550
o Suiddas bl oSl a4 VoA
SUlyy ailjg) sbrosls 5l G cul plonl cua 2900
slod (JBlas slod o)l (baodly 5 yiueds lo olSiiu)]
090 b Olgtile Setygivw oK) bl cacl ¢ Sl
Son g0il 13,5 odlazul (Y- 1¥-1220) allo Y+ (gLl
5heslitwl b ey j5Sde slaodly (slp a9 B0las
g 48 plxl (W) cuns oy 5 (V) 9S8 g slaisis,
OPgdolal b 548 Cono odmd LS sdelcuwady gulis
Al o Lodly Ken g

WA b g job 1YY 0yleis /omjh Jlo jusol 055> Cu pte doliiimngy

gyl drbyd 0> )3 lo(Bgo gy by b
CUloym ol Jie dhwgy @bl s Ll
o ol ol (V0) ) Kon 5 ies Lawss IHACRES
o el Bl go ks cod ol oo oo NS
g (YoFF=Y£0) yg5 g (YoM=Y ¥2) o5 5T 09 9
2 peyase o5 093 sl A2 gl oS (pizmen
0)9 5 A2 oyl v Lol Sl b Jlos p)5 Juad
oo g b Jowl g dngi BB Hluw lBMS] (g0
P 8By b GGk p ]y wll s 56 (VO)
505 Jae 3 oolizal L YeSeoYevY elale Jsb
oskhe Jao 9 ALB (ggyls 5 ECHAMS (soges
& Sy 0 cpl a4 Caleg I L8 ey 3)90
y ol ik ol lies il ol e
5 Olmej Gl Sle > el )90 lpis Loy o8l
A diljey by ST AVl (1Sl uzmed g liwl
2 ol 53 Bl 3)90 Slyei Glise g sl o Shg &
265 31 (VA) (2955 9 Sgmnn 390 dmlgs glite a9 o
MRI-CGCM3.2S Juso jl edlizwl b 1y o5 oliee y puld]
oAb S gult ol 8 cou 3y50 ALB 4l 4
(blgy) Uo)b eVl lawgio yiol38l oy piiy a8 ol ol
(VARYIVARISYSIR X SCRPvA 0 § VA A gRRE SRSV It
ol
sras 4Sud sl gy o)l Loy L
Glite (sladiee) ) ilisie glayiall (12035 )3 (otae
‘_gdo.w l..:m” u».o?u 3 pegaSy g oL oslaiwl 0 u‘
s sl o0 plol is blE5 5 5 Sl Cligios
S & (39y9 bz p @l e B (V) wpe g Sl
hoolasl b1y dgj0unly ailbdgy ppl ddes o Bols
MLL;A[J9AJD)§J»))JGCM@4:&A§\W;M
6099 soald 48" W) doms oyl 4 calisee (slag09)9
DBy e e iy Ol g hL de
AN by e (Sl eyed 40 a5 o ol ls picren
32l B sl (A) ol log o (5)la oo SialS o)
9 (Sgman  uact 4\5\“» J.Lo )‘ oalaiwl L) |) ‘,41319) —uf))l;.
Pl ligd 2l sl aog (ks uas 58
y3U 9 b Sl aligy slaodly w5 20D
SHY) OhlSen g 59¥3 b QB (399 (e e
Jde il edlstul U1y dcegyl anl o 55 clblug p w8l o
Oloyen ($39)9 sloodls 5 (ogian (ac 4SS 5 )Y
b 42l 5 a8 Wy doS ol g W0 I8 )
5 odlj s b sl el Mg, oan] la Jle
WS g Fomas oas &Sl oolaiwl L (V) o) Ken
(bt opfiaky g )S) (R 9 (nb (5 - (omas
oS5 L) sl jol ases (295 Sl
Gl gloysl b Sl 030y claodly I calises
oas &bl eolatwl b (V) lele 00,8 (gilwand



YY s guas (1aSud | odliwl b walBl s byl )3 dgydh 55 albgy Cllyy (o iee (i

37°15'0"N

37°0'0"N
L

46°0'0"E 46°15'0"E 46°30'0"E 46°45'0"E
L H L 1
z
'y
=
z
-
lmb
—< UL""L’ )ST OL:_..;I
[ yi,.\_}l:a b
by,
T T T ?
45°45'0"E 46°0'0"E 46°15'0"E 46°30'0"E 46°45'0"E

Figure 1. Geographical location of the studied area
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Table 1. Input scenarios for runoff simulation
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Table 2. The results of validation of the LARS-WG model in the base period (1995-2014) using calibration statistics
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Figure 2. a: Comparison of the monthly average minimum temperature in Miandoab station based on scenario A2 in

three periods. b: Comparison of the monthly average minimum temperature in Miandoab station in the base period
and 2090 based on three scenarios A1B, A2 and B1
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Figure 3. a: Comparison of the monthly average maximum temperature in Miandoab station based on scenario A2 in

three periods. b: Comparison of the monthly average maximum temperature in Miandoab station in the base period
and 2090 based on three scenarios A1B, A2 and B1
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Figure 4. a: Comparison of the monthly average mean temperature in Miandoab station based on scenario A2 in three

periods. b: Comparison of the monthK/ average mean temperature in Miandoab station in the base period and 2090
based on three scenarios A1B, A2 and B1
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Figure 5. a: Comparison of the monthly precipitation in Miandoab station based on scenario A2 in three periods. b:

Comparison of the monthly precipitation in Miandoab station in the base period and 2090 based on three scenarios
AlB, A2 and B1
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Figure 6. a: Comparison of the monthly reference evapotranspiration in Miandoab station based on scenario A2 in

three periods. b: Comparison of the monthly reference evapotranspiration in Miandoab station in the base period and
2090 based on three scenarios A1B, A2 and B1
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Table 3. The results of different scenarios in runoff simulation using artificial neural network
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Figure 7. Comparison and correlation between observed and simulated runoff using neural network model in the
validation phase
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Abstract

In the present research, the climate change effect on variation of surface runoff of Zarrinehrud located
in the Miandoab plain was investigated. In this direction, the scenarios including A1B, A2 and B1 via
LARS-WG downscaling model and with applying the HadCM3 general circulation model and artificial
neural network model in two different periods (2046-2065, 2080 -2099) were studied. For this purpose,
the best combination of input parameters of the MLP artificial neural network model was selected to
estimate the runoff among various meteorological parameters with time delay of zero and one day and
runoff parameter with one-day delay. Then, the meteorological data predicted by the LARS-WG in the
future were used as inputs for the selected neural network model and consequently the runoff was
predicted. The comparison of results between observed and simulated data by LARS-WG model using
different statistical and error measurement indices indicates that there is no significant difference between
simulated and observed values. Performance analysis of the artificial neural network model indicates that
the mentioned model has good and suitable accuracy to simulate the runoff variations in the studied area.
The results showed that the average annual runoff in the period of 2046-2065 will increase about 4.62

CMS than base period and it will decrease about 14.7 CMS during the period 2080-2099 compared to the
base period.
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