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1- Fourth-generation Coupled Global Climate Model
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Figure 1. Sirjan station position in Kerman province and Iran

Ad g 5 b &5 b jle » oliin slag,luw
Um;l; d[mdS)m o,\;.mbdhi;} RCP d}m%)h.w JM:LUA
L BI Glag b b aliie boyi) o5 il (sloaS e

ool sLaadld olod wlios

\ o .2 N
gyl 'CMIP5 . (IPCC) "ol i Jollpe i
oS 31 slpris *SRES (clagy b (s & 1) 'RCPs 405

1- Fifth Assessment Report
3- Coupled Model Intercomparison Project 5
5- Special Report on Emissions Scenarios

2- International Panel on Climate Change
4- Representative Concentration Pathways


http://dx.doi.org/10.29252/jwmr.9.18.80
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.5.9
https://jwmr.sanru.ac.ir/article-1-811-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.22516174.1397.9.18.5.9 ]

[ DOI: 10.29252/jwmr.9.18.80 ]

AY ol sl e ey (ot g 2ledbiie ) sy (aman mas 4 Jae LIS 0L

5okl > cudgise (S derg 4 dse L
gl edlazwl b bLsyl ;0 GCM gla Juo (slaosl

'CanESM2 Jas (slaodly I a5 cpl )3 qooxiy 5,155
5 b Juo S CanESM2 Juo Cuwl odds ool

wepes oS sl JI s oeyles 9Y°~W3C*5>.
CMIPS (clo Jio sy 255 5 ol (CGCMA) Tosicis

(V) 2dbie wldl i Jpdlim Cha oy A)IF
ol 04 031> yLis Y Jodz 53 e opl Gliasuiie

Table 1. Characteristics of CanESM2 medel (1)

Slag)liw 5 (il sloaS xe RCP 8.5 (¢4l 4 (B2
Ol ) (A2 L AL lag )l b aslie by ya) obj ]
el RCP 6 g RCP 4.5 (clag lw picmed .timd 0
5 ean] low el s ol 5 VANY) Wl bwgie
bil QOIS ey bawg odd (Bpe lagyliw Gl
&y RCP 8.5 g RCP 2.6 (¢4,lus 93 IPCC (ARS)

AW ESe B E B L W PSSP

(V) CanESM2 Jso clastio = Jgio

. R S )8
. . . ilwdand 090 _ owpldl SS& @8 i o .
Lo 1 gyl - | i
@ Siloaed slog, sl S o os L e Ja) () (423) (5 s’ Jrep
(0257 Jsb)
RCP 4.5 RCP 2.6 (CCCMA) ° ° ° ° CanESM2
SR SRR AY Y T AN A . A A
(\) RCP 835 ARRT = ARRYAY VAR SRIN ISl V.FY x. AY YAV XY.AN (2010)

(F) 23,8 oo il S &y 5,80 joboas &S WSl o ol o
uﬁ)M)JdS‘““")‘obd*aG)J)‘)DDM‘))yLS“&M
(MLP)&YMOBM)JMM

;4)\/.\& )9>uw.) iim.: gg.’ ‘ug)..w.:)) U.Mac d.ﬁ.w.:
295 4Y o olah Y a b S5 (6395 S Jeld

§ S (o €8l (g 1) CleMbl 9395 (sloo S can
D)5 (o Jolb &Sud (295 Y by Bk il @l
P e slaggy & Cwline pl @ (29 Ol
95 1y 295 (JUSw) (295 9 SIS )13 gt slaasY
S 95 ol 2 &5 (Bj9el oSl AT e gl 4
0) aib o Ll gy v sl Yoome g o o3liul
059l SlpinsSl il I s Ll ey o255
B b b gy 0o (o 0 &S Cunl MLP claasiis
dusloee (gllad o Db o dusbro s e g duslio
el iy culys g wbioe JEI iy oY 4 0u
(YY) 255 0
oald (g 5Lws lastiw!

mas aSuh & oy dgy9 5l S dlspe gl
odls 3gy5 b oyl ges 3,6kl ¢ eguan
1 e o yiblS |y aSlud Cdd 5 Copw pb Ojgods
208 olubil 4l 4 (60959 ooy cusl oY
Sheld g o/ oy odly 10,5 Loy (sl pudls gl
() Col sas odlawl (V) alal,

Xi—Xmin

N=08x| ] +0.1 (V)

Xmax—Xmin
w0l odnlie glaodly Xi cond 3kl o3ls N ] j3 a8
s Xmax g osd odalie sbaedls Jslas Xmin
b o 0d odnlie (slaodly
as e (5 lone

M daasY ol Ay Gl dmeds cowlio (6)lone
Sl Gep S 2l gy gAY 0 by
odld degazne p Jine (Eguae (amas 5&.«»4\,«...@3 &oloro
0) sl o)l sla S5 5

slod 5 Su,b alje, sleedls 51 s cpl g
5 NCEP (slaodls jolaie py .Cowl o ol nSSke
RCP 4.5 g lw cos CanESM2  Jso sla 54,5
ooliege) Jao ) odlatel cugr 85 8 L)l 3y
RCP 4.5 y)Lw.: )1 oalaiwl 9 S0 (ouas c\ia..w L5?~L°"
bl oy s S5 Jue o8l bl
ooy awslio (glp bl b 48,3 las > VAVY-Ye.o
VA=Y VY 0y00 (b oloj (slaodls b ol 5 0l Mg
Jols NCEP (slaools .ais 48,3 jlai > auly 090 (lgicay
@l peldefny B9y 3 9 (V) cunl o2 peite VF
Slagby) NS o0 3 odldtl )50 Jhiws yite (lgic
oS5 08 sy L site o (2led ol
Sbol dayly (Ld 5 5)b) olgs wiw 5 (NCEP)
e 015 S5 (Sl yiie (e Sl dwy alsyo > S (s
L ol Wigy o B4 alale slaJse pgl jd A
Slo it (Staads (p903] oluslyy o jeite ol O]
Jie (slayiia Jl Sopn (pizmen 9 ()b g Led ity
shls sl Jas 5l a8 lagste 9 A5 pbxl NCEP
boaebl o mus obal wisg YU b dre (Sues
5 U090l 3yg0 Bodld ¢ cgias mas 4 Jde ;| edlatul
b Sl e cal (b cales 39 43S 5 )]
6059 93 sy bod g o)l liee Jdo slaodls 31 eolasl
T (O R O B O R AW N
EPuas (s 45l S

g gleoals olei ol psliledr Gidow ol 2
s 80b sl i I CanESM2 Jue lwg i
0955 g Hldle b3 j0 a5 b eolatwl 4Y Lin g yiwy
(Eohas (mas (BaSud 05 0 pds ol sile]e
J 455 5 yne Shn SIS 5 el J) S,
&S wsly (ool sl a8 il e sl jre Gl
ras gbaSd Wload JSi5 sl (95 4 powge

bily) wmoin 9 xSk paseis 4 pB (ssian
Gy bdadls I S s beweS e oz

ool 45 Sladis &5 Casl ) s oS

1- Second generation Canadian Earth System model

2- Fourth-generation Coupled Global Climate Model


http://dx.doi.org/10.29252/jwmr.9.18.80
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.5.9
https://jwmr.sanru.ac.ir/article-1-811-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.22516174.1397.9.18.5.9 ]

[ DOI: 10.29252/jwmr.9.18.80 ]

AY

LSS Pl ded wygo pl pe 0 225 0 bl
il Cusd gllas g alge Clgx 4 aSB B335 oo
Cdae o Ses b slajlne

Jue des Olise o2ysl Cawdds (Jao b5yl 5l jelaie
5 Uijsel e Jde 4y osd 03> (634)9 (slaodl> 4 dngi b
ol bl s sl calisee glaylixe (wlol
sizme ol Jae 38lee i) Car 3o
GlSSlar 35 s (RMSE) s 0laye ke
slbs O\)'.,,o OO pf A5 ool O Gopl g (NS)
—08 @ cupe s Omd cupe 29Vl 5 RMSE
o Sn o g Jao s M B> S ol GlSile
(Y) 590 Salgs

b (o 9 (§3lwdemd
e 5ol & NCEP (uliocS 5, sy Y5 i
23k Cee (JBuligSe B0 v (g)lid el > Jewslygs
Yol o b Sl o JSlySa 0ec o)lis glis))
(sl Cogby g JSwbgiSan Be v )3 (o Cugh) (6%
xS (slod b (s ity (Sinad o JISulygiSn A+ 3
).».z...o) 5399 u‘y.c LY ul?w‘ ity (Jl>)““’ FHINM
)9S o bawgi o Ll S Lo (e (2L & barye
@ls pl 4 ag Lol ol &Y Jaas
S5 5 (GDM) pytiogs b J555 ollS (slaiysS)
5 233, (e hcienss Loz 551 L & o (GD) o
oYl s (LM) SlSlerSyig) il ool
() iS5 IOl 351 jonl 3 b (S 3,5k
2o boanmlie 1 enyesll ol 5L LK g
Sl Sl gt o plaiedr @Sl Gln Bjge]
oY sl b Cilises (gla )l los psttay (g pisus s ASed
Ored 25 (yp &Y e il (laggs
8 o =5 g minysSI g Voo e cub S5 slass b 4K
@b boye @i 5 (Sp ¥ s )3 0 0oly el
Jodo ol .l 00,8 &l a8 (gylone calises Yl
oeals s olaiy Y 50 ey Sl Liulidl Lol L Y
3 i ol Y slagsy S 51 S 5 b
mas aSud Jde cdd g Giuliel s bl dae Ve

WAY ko) 5 arls 1VA 0yl [otd Jlo 550 0jg> o doliiimgy

w0 sbay ol g5 dlani

bl 2 S 4 (295 g 929)9 AY 9y s
2 Dded e md Jie 295 g (83959 (slaodldy dlus
sob sl (oler) Sl Y lagygs S )90
I R
(V) 395 ol 4 (gllas a5 53,5 o L5l
I NPINeRIEY

Gyl s eas 43 (il (slagt S
o & Cad s glcuwlie 5 diee | Jalate
Ol & (gmae aSd S J)ftl.o.c g A o lis byl )y
O nl ) )l (S ol slajrally Cbl 4 (oL
Jolis 365 a8 s odlaul s )Lissl o 55900 wiays3J
s oy nj ol I Sl 098 5 cukia
Wl Hlem Sy wile (Sslite  (ilodire Sy,
I3 g (P98 m s 9 9 LS
S poxe 29U

G oYy gl sgs Jas! d‘)’. (emas slass s
oS o @lgs g o odlitul S e 1l S 5l e gin &Y
ol AseSas S b s alb Jols Lilike glg
Sighy 50 (W) Byl v g Sgrpd g Mg culil
bt g WgeSew Sl WSgeSw So g I pSl
3,5 odlat!
(Egan ouas i y3 (Cund) 9031 9 90!
dLwd g & Lmo)biu_cym emas 4Sb 4.\‘, »
(ras &Sud (Bigel 3 Ned oo el (905l 9 Djgel
Jlasl b 45 55,5 o dslino (glaisSay Cilisee YLl 55
Blie (29,5 Lot aSud  jgal (5w 5l (63959 22 2
22 aSal e (V) el ag paseie slas e L,
A ol i hjeel (claodly I eslawl b asus
odlazl a5 Qy.aﬂ 5 2Lyl slp 3 ‘_’)99)‘] gwodls

2 oSl @Sl colw jolaieds pobs G )
J oo s odlizad MATLAB 2009 Jlleys Lace
oisel lp ol 5l asyn Ve lide daedly 3505 3 skl
Gy odly jlasyd Yo (3AVIIARY 000 (slaedly)
Ab oS e > (VRAY=Yeeo ay90 glaodls) (g0l
S Jao > 45 o)l 3 oty 5 & WS len
Pl g o ) jlodlatl b plyie (Sgiae omas
Y sl ((Bisel wiysNl S e pb gg bl
3 dges aind ety laaY (laggy ol 5 ol
Wy &b plgis a4 4D ol @Sl e SLE @50


http://dx.doi.org/10.29252/jwmr.9.18.80
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.5.9
https://jwmr.sanru.ac.ir/article-1-811-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.22516174.1397.9.18.5.9 ]

[ DOI: 10.29252/jwmr.9.18.80 ]

AY ol sl e ey (ot g 2ledbiie ) sy (aman mas 4 Jae LIS 0L

Sl s (o) oSl ) egiunn as aSus odel Candds (sl )lidlo i o) dwolio =Y Jgi>

Table 2. Comparison of performance the best structures of artificial neural network in various backpropagation algorithm
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Table 3.The results of Levenberg-Marquardt algorithm with different numbers of hidden layers and neurons for

temperature simulation
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Table 4. Characteristics of created artificial neural network model for monthly temperature data of synoptic station of Sirjan
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Abstract

Atmosphere—ocean coupled global climate models éGCMs) are the main source to simulate
the climate of the earth climate. The computational grid of the GCMs is coarse and so, they are
unable to provide reliable information for hydrological modelling. To eliminate such
limitations, the downscaling methods are used. The present study is focused on simulating the

impact of climate change on the behavior of Frecipitation and temperature of Sirjan synoptic
station in Kerman Province. At first, the capability of artificial neural network to downscaling of
climate variables that predicted by CanESM2 is tested. Then, using the most appropriate
models, the mean monthI% temperature and precipitation amounts forecast for future periods
under RCP 4.5 scenario. Results of this study for monthly temperature downscaling indicated
that the artificial neural network with 2 hidden layer, 8 neurons, with Tangent and Log sigmoid
activation function was the best model, so that RMSE, NS and R were 0.387 , 0.973 and 0.917
respectively. Also, for precipitation variable, the structure with 2 hidden layer feed forward
perceptron, 8 neurons, Tangent and Log sigmoid activation function and Levenberg-Marquardt
algorithm had better performance, so that RMSE, NS and R* were 2.867, 0.849 and 0.924,
respectively. Results indicate that until 2099, amount of monthly mean temperature under RCP
4.5 emission scenario will be increased by 3 ('C) and the highest increase is predicted for
August by 3.9 ('C) and a lower increase in April b)é 1.8 fC). The results also showed
considerable increase of precipitation for June to November and noticeable decrease for March
and May months. However, no change occure in annaul scale (inter-annual).

Keywords: Artificial Neural Network, General Circulation Model, Fifth Assessment Report of
IPCC, Precipitation, Temperature, Sirjan
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