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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
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2- Fourth-generation Coupled Global Climate Model


http://jwmr.sanru.ac.ir/article-1-811-fa.html

Downloaded from jwmr.sanru.ac.ir at 9:30 +0330 on Sunday February 17th 2019

AY

LSS Pl ded wygo cpl pe 0 225 0 bl
Al Cusd gllae g alge Clgx 4 aSB B 23S oo
Cdae o Ses b sla e

Jue des Olise o2ysl Cawdds (Jao byl 5l jelaie
5 Uijsel e Jde 4y osd 03> (634)9 (slaodl> 4 angi b
ol bl sl calise glaylixe (bl
sime ol Jas 38lee i) Car 3o
GlSSlu 35 s (RMSE) s olaye ke
slbs O\)'.,,o OO pf A5 ool O Gopl g (NS)
—08 @ cupe s omd cupe 39Vl 5 RMSE
o Sn o g Juo s M B> S ol GlSile

(¥) 351 anlgs

b (o 9 (§3Lwdemd
6 5ol & NCEP (uliocS 5, sy Y5 i
23k Cee (JBuligSe B0 v (g)lid el > Jewsly s
Yol o b oSl o JSlgSa 0ec o)lis glis))
(sl Cogby g JSwlgiSa Be v )3 (o Cugh) (s
xSl (slod b (s iy (Sinad o JISulygiSn A+ 3
).».z...o) 5399 u‘y.c LY ul?w‘ addly (Jl>)““’ FHINR
)95 o bawgi oad Ll S Lo (e (2L & barye
@ls pl 4wy 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 I3l 351 jonl 13 b (S 53,5k
2o boanmlie ] enysll ol 5L LK g
Sl L gt o plaiear @Sl Gln Bjge]
loayY sl b Cilises (gla )l los psiuiay (g pisus s ASed
Ored 25 (yp &Y e il laggs
8 o =5 g pinysSI g Voo e b S5 slass b 4K
@b boye @i 5l Sy ¥ s )3 0 0oly sl
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 slaggs S ST S 5 b
mas aSud Jde By g Giliel s bl dae Ve

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

w0 sbasy ol g5 dlasi

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

Gyl s eas 43 (il (slagtsS)
o) & Cad s glcuwlie 5 diee | Jalate
Ol & (gmae &Sl S J)ftl.o.c g A o lis byl )y
O nl ) )l (S ol slajrally Cbl 4 (oL
Jolis 365 a8 w5 onlaul s )Lissl o 55900 winys3J)
o bogS nj ol I Sl 098 5 cukia
Wl Hlem Sy wile (Sslite (ilodire by,
I3 g (P98 mwsS 9 9 LIS
S poxe aaU

LYy gl sgs Jas! d‘)’. (emas slass
oS o @lgs g o odlitul S e 1l S 5l e gin &Y
ol AsaSas S b s alb Joli Lilike glg
Sighy 50 (W) Byl v g Sgrpud g Mg culil
bt g eSSl WSgeSw So &y I pSl
23,5 odlat!
Egan ouas dSai y3 (Cund) 9031 9 990!
dLwd g0 & Lmo)biu_cym mas 4Sb 4.\‘, »
(ras &Sud (Bigel 3 Ned oo el (905l 9 Ubjgel
Jlasl b 45 55,5 o dslno (glaisSay Cilisee YLl 55
Bl (29,5 Lot aSud  jgal (5w 5l (639)9 22 2
22 aSal e (V) Rled Ay paseie slas e L,
A ol i jeel (claodly I eslawl b aSus
odlasl a5 Qy.aﬂ 5 2bi)l sy 5 ‘_’)99)‘] godls

2 oSl @Sl colw jolaieds pols Gudod )
§ o s odlizad MATLAB 2009 jlleys Lace
oisel lp gl 5l asyn Ve lide daedly 3505 3 )bl
Gy odly jl sy Yoo (3AVIIARY 000 (slaedly)
Ab oS e > (VAAY=Yeeo ayg0 glaodly) (g0l
S Jao > 45 o)l 3 oty 5 & a5 len
Pl g ) jlodlatl b plyie (Sgiae ouas
Y sl ((Bisel winysNl S e wb go bl
» 2ges aind ety laaY laggy ol 5 ol
W &b plgis 4 4D ol @Sl e SLE @50


http://jwmr.sanru.ac.ir/article-1-811-fa.html

Downloaded from jwmr.sanru.ac.ir at 9:30 +0330 on Sunday February 17th 2019

AY ol sl yisie ey (ot 9 (2ledebiiefn) sy (aman mas 4 Jae LIS 0L

Sl s (o) oSl ) egiunn as aSus odel Candds (sla)lidle 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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