-~

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

il b e 5 (535S pole oSl
3l oj> Cupe asliing

9 2wl §lp (Egnan (mas S Jao o, SU ;)
o8l (5 puxio oy (S i

Ty s 9 " 1Ly oy ¢ ylgsel madl !

(ebrahimomidvar@kashanu.ac.ir : Jggue ol g) ¢ )LilS oKl ¢p0 pole 5 (grub mlio 0aSitily jloliwl =)
SLals” ol Kuzsly gl 5l (s 9 P?Lc 18> gezeiily =Y )
Sl (b mlio g 85598 pole oSl ¢ gl 550 wiige g pole 18> as gol yuily —¥
WNVINY 2ol o, AV redlys o,

LXVCES
4ty am 3B 9039 S50 Sl b (Flwwlowe 48l (51,13 el (5 lwdensd (ol gio plgis s (g0 (153,5 S e
oo 2y N9 1 (B Cadgae (i @) 9 (FEI3 (Sl il ol (S99 sl de (515 slesel LB OleMb
23 Oy S g 00| (slod 9 (5L )13, 2 ealSl kS T (5l dnd pSla (B9 )3 390 o0 B3I (Lo
Syl (lad polaoss ) jotitod (Lo (vas & Jao 3,8das Tkl 55 .C8,5 )15 (b)) 3590 Loy (yliws!
BJue op Fomlio jl oaliuwm! b aslsl 13 .cd,5 1,3 9031 3590 CANESM2 ogas (3,5 Jio bawgd 8w g yies sonld]
515 oyl gl 3 sS ow s g (st RCP 4.5 (699 b o T Wro,95 (51w aildle bwgio Syl g Lod mdlie
Onamed 9 MdgeSew Syl 9 LIl S0 @b (98 A colody Y T 1A b qnae oSl Jao JUE Lo bod ki (gl &S
9 +/AVY /¥AY Lyl p i 5 4 R? NS (RMSE 3Ll 5 (21,15 (3 st (51,15 198 lo-S pig) (yii 3901 (oia 5951
g S goSw Sof g ColEl S oo @l 995 A ¥ Y 3laai b (g WAL 3 (w0,b il (gl cpidmed (Cowl 8390 +/AVY
9+ /AL YA U ply cod 37 4R g NS (RMSE 435le 5 Culdld (6 5 cuwlio 3 ,50os @195 - pig) (o jg0! a9
1381 515 5L 4> ¥ RCP 4.5 (590 )b 53 Lod (3Gl Y+ Jlw U oS ald L g ls pmlw .0l 0 +/AYE
VA Jladio amy Jo ol ooy bgapo (a8 (o oS 9 £/3 jladle 4 CowsST olo & bz o (il 81 (s il 9 C3L salps
O 1y (o g owylo sWaole 45 (1)l (IR 9 puelys U g (o, ol5a0 43 dagd 1B (I 381 (o (il bl oo

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22516174.1397.9.18.5.9 ]

[ DOI: 10.29252/jwmr.9.18.80 ]

D13 aalgss Fy (SN0 a0 0 (g mad W lw wlido j3 3959 ol LD

(51 e o 555l APCC w2y 155« sngs 55,5 (SWe S giutn omrs oS 1508 (5la03ly

o> 5 5k (e 59y (ooulll sy I aiej 53 (V)
ol oad bl plea pulpw )3 il lagiagg
(V) oo 5 ugiali g0 o)Ll 5 Cligis 4 g o
(ANNS) _sgins uas 8545 jl ool b cladlas b
2 asby b ol 5 wlig) Ghl ke npty
ANN Juo a8 3l ol lial oo 5 428 gols coles
5 1A= JAVY R2=[¥AY) isucals) b 3 Sas ol
5 99 il Wlig) B Swote sl (RMSE=VP/Y
o Sl (Fohan (mas 4Sb Jaa L (VF) ol Sen
Sy )l Sl guls WS eslil wll SsSl 5k
9 S 085 QL U Shl Jgad o G50k lp il
$ 3 V) s 5 egle g SOl 3 oS
0Bl e (sl (S ojestenia (y9m)S) 9 ANN Jae
Sl I S mls Wdges odlaiwl psix 1S40l )
oyiadiz Ggm)S) Jdo 4 Cund mas &S S i
Oliwej ()l Rl by ol Jio 93 32 )3 9392 (Jas
9 $ligeels Owiomen g Gl Jad o 5k Gl
D351 095y 5 SDSM ANN e aw 5l () o, Ken
OP5e5 oliefy) (sl (LS-SVM) Glayye Jilis ety
o y9olsST jo Paute (dailig, ojes o ailale o)l
LS-SVM 3 ANN Jas 95 o L ol 055505 oalaiuwl
SDSM  Jio & G g iy olie Loy 5,Skes
g ojsee jo yeaS b > il VL 5 Sles
gl 3 1y il sy il Sl ((VF) o)) Kan

Ao
5 o Gaontly Sl agas 35 sl

ol e byise ol Ol Loy 2lse
0932liss 5 @ Copin by de (F) Mo (siloand
ol (silwand slodly I puiie edlatwl da i oyl
5 o slolia )3 waituws clalllas (gl oyl 51 alols
9 Budgione cjo g9dge (nl g Cuns odlitul JB Sl
5 3y ly (V) e sleds & lade ool slacins
b gl elieny gy (ebCodgie (wix &)
o) s Sl polaieds ez yulpw 53 (glod S
orbie ) el clyow @l b cldllas (gl Loy o o)L
e (YF) 3555 o )5 oolitl 3y90 (slilate 5 a\Si)
S Jed eeyles g sddcds 5 zels Jae G CanESM2
s3> 5 Cusl (CGCM4) oridcin ages 53,5 sla e
dsVlom <o ey (5155 9 CMIPS cla Jae (g
Jb 3 (sgiae (ras sbaSid (1) Al waldl s
Ba s e dlee 0 ohad dronny der b
@b i) ) 8 el ey JBlus )3 5 Sy
ooy jolaleds ol imod > ALdbige )y
Ol Seygine ol 3 Ld 5 )L syl (ples
)8 eslatwl 3y50 (MLP) ay¥uin (g yimp (amas a8
20 0ySlas | coimn ac aSid Jde on) .d)S dalgs
&S Cuwl alisee gloil gy g cuwl d8)S dadin o il

Lib oo YA oyl (mae Sl Gl Foge

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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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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