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Extended Abstract

Introduction: The increase in greenhouse gases in recent decades and the resulting increase in temperature have upset the
balance of the Earth's climate system and caused widespread climate change in most parts of the world. According to the
definition of the Intergovernmental Panel on Climate Change (IPCC) (2013), climate change is a change in the state of a
climate in which its mean or changeable characteristics change for decades or longer. Therefore, forecasting climate
variables in the future is necessary to consider measures to reduce the effects of climate change. Climate models are good
tools for assessing the climate in the future. These models simulate climatic parameters in the future by different scenarios
of radiation induction. Selecting an appropriate climate model is essential for predicting and simulating climate data in the
future, as well as evaluating changes in climate parameters in the future. An overview of studies conducted on the
application of climate change models in the country indicates that in most studies, the application of atmospheric
circulation models has been studied and regional models have been evaluated less. Therefore, in this study, two models of
general circulation of atmosphere and region in Isfahan province are compared.

Materials and methods: Isfahan province, with an area of 107018 square kilometers, is located between 30 degrees and
43 minutes to 34 degrees and 37 minutes north latitude of the equator and 49 degrees and 38 minutes to 55 degrees and 32
minutes east longitude of the Greenwich meridian. The climate of Isfahan province is generally temperate and dry. In this
research, daily observational data including rainfall, average temperature and average wind speed from the Meteorological
Organization, data predicted by REMO model in the base period 1991-2005 and the future period 2020-2100 for the
parameters of rainfall, average temperature and wind speed from the base CORDEX data and three types of inputs were
used to model climate variables by CanESM2 model. These inputs include daily precipitation data, mean temperature and
mean wind speed of the synoptic station, open atmosphere analysis data (NCEP) and CanESM2 model data. To evaluate
the efficiency of the models in the study area, the observational data and the data predicted by the models in the common
statistical period by the statistical criteria of Percentage coefficient (PBIAS), Nash-Sutcliffe coefficient (NSE), standard
ratio root (RSR), explanation coefficient (R2) and square error (RMSE) were assessed. Also, in order to better evaluate the
performance of the models, the data simulated by the models were compared with the observational data by months.
Results and Discussion: The results of this study for the REMO regional climate model showed that this model is not
suitable for simulating the rainfall parameter in Isfahan, Airport, Kashan and Golpayegan stations, nor is it suitable for
simulating the average temperature parameter in Isfahan, Golpayegan, Nain and Kashan stations. In these stations, on
average, the values simulated by the model for the precipitation parameter are more than the observational values and for
the average temperature parameter are less than the observational values. In other studied stations, the values simulated
by the model for rainfall parameters and average temperature have an acceptable agreement with the observational data.
Also, the correlation of the simulated values of the model with the observational data for the wind parameter indicates that
this model is not suitable for predicting wind data in the study area and the values simulated by the model are on average
higher than the observational data in the period. The results of the CanESM2 atmospheric circulation model showed that
the SDSM model has a high efficiency for modeling and exponential microscale in the study area. The results also showed
that this model has a high efficiency for simulating the parameters of average temperature and wind speed relative to
rainfall in the study area, which can be due to the presence of zero values in the data series. The results of rainfall parameter
statistical criteria showed that the CanESM2 model in Daran, Isfahan, Khor and Biabank, Nain and Natanz stations is
suitable for simulating rainfall in the future. Also, the results of the statistical criteria and simulated data of the model in
the joint period for temperature and wind parameters showed high agreement with the observational data.

Conclusion: Climate models are appropriate tools for assessing the climate in the future. In this study, the efficiency of
REMO regional climate models and the general CanESM2 atmospheric model were investigated. The results showed that
the REMO climate model does not have the appropriate efficiency to simulate rainfall, average and wind speed in the
study area, but CanESM climate model has high efficiency to simulate average and wind speed in the region. It can
therefore be used as a suitable model for forecasting future climate in the study area.

Keywords: Climate Change, Regional Climate Model, Climate Public Atmospheric Climate Model, CanESM2, REMO

Citation: Salimi, A., Mesbahzadeh, T., Malekian, A., & Mirakbari, M. (2022). Evaluation of the efficiency of
REMO regional climate model and CanESM2 general circulation model in predicting climatic parameters (Case
study: Isfahan province). Integrated Watershed Management, 2(2),1-15. doi: 10.22034/iwm.2022.554926.1033

Copyrights:

Copyright for this article is retained by the author(s), with publication rights ®
granted to Integrated Watershed Management. This is an open-access article

distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).



https://dx.doi.org/10.22034/iwm.2022.554926.1033

ipa3 il g (1-18) Slokeo IF+) bianl o33 0 o o9 Jlo usal (sloojgo qaler g yroto

doi: 10.22034/iwm.2022.554926.1033 YYAY-FOA 1 Suig Sl 4Le B8

P
“oj5> &V

39 CanESM2 g2 (0908 w35 Jo g REMO (sladlain could! Jiho 31,15 9L 5 !
(Ulero! (bt 253 390 axdliac) contdl Sbb yiol 11y (i

¥ ST yme o 0 3o 38,1 Mooz luas b ok e

Al el el oS ¢ pmebs aulis 00Kl ¢ bl (3blis Cu e agel 2ils -
U‘)”‘ ‘U‘)'é() ‘U‘)'é() oli.“..lo sksh...lo (:tl...o adi....u‘.) ‘@mﬁf 9 g.im} ‘5.‘0L~o le_._‘>| °3)§)L"‘*“"“> —Y

Sl eolebal (leial ol8ails (s ,aab 5 g 2ldlix pole saSisls «s xS oluy Kimgy -V
tmesbah@ut.ac.ir : ) ghuwo 0w 95*

OFNFIY e i pdy gyl VE A FNA s K5 g b VEPNY el o gu,b)

TN 4
90805 (a0 055 (g0l pituameas JOUT (33595 o 1 el T 51 (LU glod (33l g ye3 T ABS Wiz )3 GIALAS S35 58]
3 QT éf%)at o po &S Cawl old)glhS 932 lpl .Canwl 0ol o go o) 0,5 (2l el Ho 1) lod S ol Ol puis
ol 90 aiblyge ouial Bl 5l (6l B Sbgy o el 3 o Sl 31 (S (oanldl (slaJko 039 yol sy (candBl il punds
G ygocp s 0,8 cwyp leuol liwl Ho CanESM2 o> 05 3,5 Joo g REMO laikiwe Bl b Jow o) axlliao
by Lol Slaaliv osls L CANESM2 g oges 95,5 Juo slrosls s REMO gladbue sondsl Juo glrosls a5
9 (R?) i g 36 (RSR) 0,5l s ydr «(NSE) S5l — j56 s 3o «(PBIAS) o5l gy s (55T (sl lize
2 Sl sl Gwgien sl REMO Jue a5 ol lis gl .cd)s )18 b))l 990 (NRMSE) las @l ye j9dme
w5agy8 (yg5 UT yiguS (1o ol 10 Lod yxolyly (6l cruiod Lo i g 3idas oyl 0bT 5 guS ¢yl 10 ¢yl sl (5L olKiuns |
ol solod 5o 3 yolyly (5l (iarod abl oo JouB JB e (2,15 (611 Wolims] yalw 53 9 Je3 B (21515 Lo ol 9 3dai
g 3 g ol a5 ool oyl olSiml a5 ol oLis CANESM2 coaldl Juto guslis ilisn Joud Jilipeé oS
Ol (Flaalin gbosls b1y (YL @il ol g Lod gl el )ly 51y gl rmirod bl o0 conslivo 0T )0 (Sl pr0lio (g 3lwdnns
1 31 CaNESM2 Juw 45 ols lis Guiizs guls (A5 jeb 4 .00,5 soliiwl saisT 0590 43 (g jlwammis g Wilgi o0 g ABS o0
o8 ooliiusl 590 axlllao 5550 aldain 50 ouisl 030 30 waldl (S Sy Ck cewlin (oo Glgie 4 Wilgi g0 g ol 10595 1 (YL

Sy
(NSE) (iS5l — 56 o 36 «(PBIAS) (51 o 36 9053 «(R?) (s 1 15 3284 731 36 5507 (510 5lumo s glS” sloo g

sladhie ool Joo LI b5 OF)) mrre 556 me 13T (olShe el oslizloas (o« sorls 3Ll
o e (Sl Gl 165,90 anlllas) (coddl sloyal )l i 3 CANESM2 52 agas (235 Joo s REMO

A0 (Y)Y ‘):‘-"‘,’/’JL‘”")'P é.ab

@ @ oo b hlasl led el el Lgase allie ) () odnns slp Ol 3>
9% pges 8lp Al Colwog ;o ol3] & ygods ale (pl 0 eads ilx Slalllas ples ol

Gl o yiwd BB a4y j0 C3lo




byl oldlas ;o solanul 51 L3 b Jos opl 29,5 ol
gl oliiie s ) o8l pss il 3

5 bl s g0 4 Ysens glai ubideg, laghs,
by, -(Abassi et al., 2010) wgs oo i Sl
ails Zlasl b g, plo 4 Cas (5505 (slo puiio 4y (5Ll
B azs 0y50 s Ol pole (slad IS jo Jds (rea 4 g
sl Ui, ,o (Alizadeh et al., 2010) col a3 .5
Sloypiie o sbllos bl ole Gebden,
@9 Sare by, ol s HlEn (o 5 ldeS )
sl ysin 6)L"T 6[150;35) )'l solaiw! b .ociws G:Lw.:bm IR W)
sb s gl b oSile asilen Sl ubie o anli
lhie sloite by Joilngsy glar,l oo wglasl
(Wetterhall et al., 2006) wgis oo i sladlaie] Joo
e 3 adlise ST Ly a2 )bl slagg, el
ssba e85 SDSM  pleiplidiogs, )bl slagsig,
ol 53 ool lapite (ol el ) S slos S
a5 (Huang et al., 2011) s .5 s 1,3 ooliwl 3,90 oo
o g ol wge g alfaiz (s (5055 (B9 99 a5 ]
Gebremeskel et al., 2005; ) wS o oolizwl Ll
pKis o Jae opl J o0l b (Wilby et al., 2006
T3y o @ e lde o ool Sl i
Dibaba et al., ) ais slacosgame glyls o5 olas
Yoot Jlo o lsm g ol Sl Sliniss asl s onl b <2019
o2l ol g ol sl Seabon Gz ez S Wl
8,5 &l ladlaie sl Joe 192 g T elise

leslanl bl o2 sla Joo 29,5 «sladlais conddl slo Joe
9 o Sl (Sten 530 5 )bl sla,
6okl oy50 slaools b aLsdS ;o 9> (eges 50,5 laJoe
6975 A ood8l Joo aslil jo adly owliilse oS!
Bl e yo Glaaline olie 4 a5 wled oo (oliiies
a8 Sladsoy 5l Sy aalol joall ails ol caliss
9 GU|aCha NG PR e r Sloads ‘nl?ul p..lSl M Ao
oS Jae glei b, jelaieay (Y+1V) Mulungu
Wami-Ruvu alsog; asg> ;o o slo wbiae 4 Sl
258,5 00litwl SDSM Jae 51 dsl5b aoie (5900 50 2l
5,5ee ¢z yliel dl> o 50 oolel s @ @l wlal 5
Sloslawl bogy (o)l 5l e oo glaosls oo ion sl Jow
oobde jo Slem (30,8 Jaw sleosls s omiwly Jowe

2 General Circulation Model

OHen g (condes

doddlo

o 5 Logas o1 5 (26 Glanaly 5 ealdl s 094!
Trhae 050 5 S 8 Jare (2555 Gy e 08
slaygze 5| (S ojlpen p3l Jlo wiz (b 4S5 9ba oo
Sl 039y @l s alis mio loyelS e (Ll
Jedllom cim i a5 el (Andersen et al., 2006)
o5 & bsye olil s (IPCC, 2013) o8l i
235 JB Sleogas b (Sl ol jo o5 ol ol8l ) >
Geb 05800 et YLz S Vsb b ams vz Sae gl O
oS oo eldl ot Jowllom cn iy 25 51
ol a8l 2al3l YOY B VAA: Jlo 5l as s +/AD s
APCC oy )5 csloimssiny b (IPCC, 2013)
a3 MO 5l G VY 08 kL o e e slod 38
wgs liw 38T sl VAo B VADS 0,50 4y S 0,5 il
o5 il 4350 ¥ bagy L 5 6k sl Yol 5 candl
oot maldl s an],3 (MoOsSS et al., 2010) s salys
sheme pole g0l )0 7 5kas S 0 yage () 5 Lod Ol s
sz O (60,0,5 ¢ sole slal Lo 4y 00yay ol alil o
Wl 10,53 5 sloanlid cusal 5l T (elaxxl-goladl 4
aile ool jolic 4y atuly Sl glagtaw o5 1>
el syl 5 ol slie o JUel 5 mlio s ysles
Xu & Xu, 2012,) sanlese Jos g oo )b
sleyiie wlie g, ol 5l (Cheema et al., 2011
GRlS cp SLeladl (28,5 i o sl sl 095 50 (ool
ilbior 5970 ol bl s S

095 3 el Sb3)l g (comlio sl coslil (sla oo
casloly dilizs slag s bawg la oo opl anil o o]
OGS o (5 lands 1) 0ans 0,90 30 (codBl sla el il
icwlie 5 g 5l S (Miao et al., 2013)
090,85 sl Jae 5l eolitul an] pdBl LUl sl by,
397 so3ee (305 sladas wilse (GCMY) g2 agae
e @lop 5 ol Al Slinios Sluwge lawgs 130+ JLo
48,5 B eolanal 3550 Glo S5 )3 oallen 5 O (i
Aghakhani et al., 2016, Hoshyar et al., ) <.l
5 0S5 SKe S & ja3 o Jae ol sdee cins Lol 42018
A5 el SlaanT ol &5 cul plagsiluesls
oY ol SUSE @08 s 4 el 36 ly 05,5 e

! Intergovernmental Panel on Climate Change



..... o8l gl yial b s i 5o CaNESM2 s> ages 35,5 Jow 9 REMO (gldalaio coddl Jow LIS b5 ¥

3,18 ailjg, slmesls adgs o1, a3Y oLl HADCM3 Jow
L2 gy 605,54 (Y1) ], Kea s Ghonchepur
sbml sly SDSM) sl (aleialiiiens, Joe )0 (o5
o )99, Q5 albog) ads 0 paldl i slagy L
sly SDSM Jow LIS saims olis mls .ws,S
olie ;o CANESMZ. s slo g5 alaimliiiogs,
&lp SDSM s oplpl 090 09, 5,5 ailbog, asg>
RCP2.6 slag lw cov oaiols sla piie  oles wlibio s
5 YeVeoY-f) YepeYoFe 6,50 aw sl RCP8.S 4
3o oddol Ol Wy, uiored b oolatwl VYooYV
50 Ok Hlaie gl bl 5y ad ey Yo P =Y ¥ 600
Ol gyl 90 p8 oS g 0ad (g (Sloj )90 A o
, (Y-¥Y) Mirakbari 4 Ebrahimi Khusfi .. -
5 CANESMZ sogee (20,5 Jas 25 (25l & (heiw
S8 S35 et er s sliiets REMO sl Joa
Joe a5 ols lis guls waasls ol el susul jo eddl
slp REMO (laahis Jos 5l s e o ,Shee CANESM2
s Zakeri AnarakKi .o)ls o8l sla Shy oiie
$lod sadl sloailye (s3lutund oy 0 (VY1) o fSon
2 CanESM2 Jow (9,5 5l ool b J8los ¢ ST
Lol ol axslo bl Gliwl dae cus jo ST slao g0
Sl sbes (g3lwJow ;0 SDSM Jow oYL SUlgs 51 oyLes
Solid 48,8 ©hg0 Sldlas anil oo a2y 0,90 j0 Jlas g
€989 5 (S W,b Jlade rals celas sl jauasl glos iol33l
Sidrdos g Sid 2ly 0 pgasa Yeb sl JSas
b 3 SIS slajls 093809, Al mizres 09 oo
Jow bl o) salgs wans |y o8l sy Sl 3T YY )3
ol laosls (giluand 5 Gt Sz clie (ool
2 ol gl el )l s bl eizees 0okl oy90 )0
S257% Sl ol sg sl Sl 6 xSl gz T 0y50
35 Aoy 50 oads bl Gldllae Jloz! )y oil oo
A1 88 el 1 5 Sl 528 40 el jesis slaJoo
odd Azl 9> seges 50,5 sbd Jas 0,15 4 Olalllas
S 5 oyl g S (slaalie (slo s 5 el
o alflax obs)l 4 oldllas ST ol o)lal a5 lixen
Jow g0 o5 b5l b akal,y jo  Swl Slallas ¢ wlaisls
a5 Syge Gl jsb A s> seges (05 5 ladlais
557 o9 00,5 Jue 90 duglie 4y dslllas oyl o 1A el
O5SL aS lioman 09 o0 il lpal Gliwl jo gldilaie

Sl o0 plasl laasl bl jo aie) pl ;o slasilae

pae (YY) o5 s AlIMAzZroui .wus olbisss, e
Sl oe Lasgi sy (g jlotends (Sl g Lo &l pis Copalad
RCP8.5 s RCPA.5 clag luw cox oy b)) U355
Sb 0l Glis (o p (@SS (o) 2 Gl e 55,
Ngy S (Fr % g Bl Wy, laye b IS 0
il ¥ Wy dalate S o Les a5 > o iy valgs  salS
Sl Syl 4 sagh ;0 (VoY) oK Secci RPN
Sss Sl 3 (200505 ST iy el i
SGI-SPI Ly, 5l olil a5 szl s 5 azsls (LD
ozl 3o (sejns Sl dy (g s 1o (S s L
bz Gl s Ky Jlo ol b ols 352
49 S35 ol plyced 1) 35 5 5 slaonny p Lo
ISz i slp SGI-SPEL L, JJs (ron
ladlyy ol ds az g b sy o Sy alie g sla]
sl ol plos 53 L5 ey ) slool el (e 51
s RCP A5 gl slp 0gd 0 8,915 ool
e olee Glos 03k 53 iy el ghe o alS
ol s RCP 8.5 (5 L (5l a8 Il )0 w39, o0 ,lLa]
el mals el eanl o 4zsi JB b siein

8l
6551 Jailly Sl syt 2 (VYY) ol 5 ZNUIO
Slsa 5 ol Jow dcgemme Gl oolanwl b oz 89y » ok
oo bdde iy aF wes e i b sl glaiks
Silodnd 5 088wl 1) Slejm S slagSl asls
21l g odle ol g ailie | gy By adlais
Sbassl giloand sly e 3, 8es Y 2525 L slo e
5o ok ceye Grals aaily ¥l Ol g Sl S5
Syt i o 63y 15 RCM 51 L o]
Jeils ooz (29 slagide wile (3blie 5l (S 4 S
OSls Dlpds o) (pizen IS (A o3k 5
Aile aalym 8L ao s EF cogase o ol Ce s ¥l
Jae Sl om0 gl 50 (Vo VA) ol Ke 4 YOSES
ot 9 Silwand 0 SDSM) (gLl gleslidoss
ol Sy £ Sty oyl ol slaall
o ppiiodiz b g )55 Joo 215 25l s bl slajlns
oinl oo 9 (Swi)b (gilwacd ;o Jow pl oUlss ol lis
ol calls glaslie gboesls L g Jod LB Liews z,5
o8l sl el b il s Ay, (Y VA) e 5 JahaNgr
Joe 3l eolaal L, u’;"l JLo Yoy 0 ol pud
as ols olis oyl iegh mls oS ow,» HADCM3



aVYlo Sx,b ol lawsio ol S 5 Jone S by
il az 0 T8 Ol a0 iSlas e e VVE/A ]
oals Cod ol )T gl az 0 -V fF Ol an e JElas ol )5
ot ol Lagas s oo ylgial il 3 a5 ool el
Gl Glasie ) Jsaz (0 JS8) wlgf oz

Ao oo lid asdllas 590 (glaolKiwy! coudBl slo il )l

45'0;0“[ 50'0]'0"( 56‘0;0"5 an'c‘m"s SS'V‘O"E

40°0'0"N+

35°00"N+

OhKer 5 (ol

B sdg) g olge

axfllao 0 g0 ddlaio

2V GmegrereskS VYA colase b ledal Lol
g lgiwl las Jlod 5,0 4230 YY g ax 0 YT L aado FY 4
B Job 4285 YV 5 a0 OO b aido YA 5 a0 F4
el o Slyag] sl 453,515 gy el

50 51 52 53 54 54 55

35

35

30°0°0"N

25°0°0"N

[-30°00"N

T T T
45°00"E 50°00"E 55°00"E

T
60°00"E

T
65°0'0"E

o

el
[F25°00°N

=4

30

@ =T giaw oLl

Y oleao! Ot

£¢10
-

]

30

50 51

52

axlllan 0 yg0 dilaio Comdgo —) JSi
Figure 1- Location of the study area
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Table 2- Results of statistical criteria for evaluating the performance of the REMO model for
rainfall parameter

PBIAS NSE RSR R? NRMSE
Ardestan -0.0156 0.5965 0.6352 0.7853 0.0626
Daran 0.1317 0.7537 0.4962 0.9575 0.0495
Esfahan 0.0550 0.0128 0.9936 0.2957 0.1020
Golpayegan 0.3745 0.3125 0.8291 0.7652 0.0839
Kabutar -0.0193 0.5824 0.6462 0.7646 0.0616
abad
Kashan -0.4770 0.3143 0.8281 0.8846 0.0929
Khur 0.4342 0.3229 0.8229 0.7728 0.0923
Naein -0.1269 0.6166 0.6192 0.7852 0.0645
Natanz 0.1071 0.6829 0.5631 0.8392 0.0525
Shahreza -0.0387 0.5348 0.6821 0.7263 0.0743
Forudgah -0.0374 0.4439 0.7457 0.6799 0.0768

Lo yiolyb 512 REMO Juo 21,5 2L 5,0 6 bl sl ybroe guli =¥ Jgas

Table 3- Results of statistical criteria for evaluating the performance of the REMO model for
the temperature parameter

PBIAS NSE RSR R? NRMSE
Ardestan 0.3238 0.5051 0.7035 0.9930 0.0715
Daran 0.3388 0.8005 0.4467 0.9948 0.0441
Esfahan 0.2654 -0.2569 1.1211 0.2329 0.1341
Golpayegan 0.4339 0.4557 0.7378 0.9965 0.0730
Kabutar abad 0.2721 0.6305 0.6079 0.8940 0.0635
Kashan 0.4580 0.1491 0.9224 0.9973 0.0930
Khur 0.2211 0.7476 0.5033 0.9918 0.0508
Naein 0.3558 0.4380 0.7496 0.9913 0.0657
Natanz 0.3582 0.5580 0.6648 0.9900 0.0675
Shahreza 0.3899 0.4756 0.7241 0.9979 0.0720
Forudgah 0.2954 0.7194 0.5297 0.9978 0.0521

oL yolyly 61 REMO Juw 2yl 2Ll s5bl sloylire gulis -F Jguer

Table 4- Results of statistical criteria for evaluating the performance of the REMO model for
wind parameter

PBIAS NSE RSR R? NRMSE
Ardestan 0.3805 -1.4577 1.5677 0.4801 0.1490
Daran -0.6545 -5.7444 2.5970 -0.0164 0.2313
Esfahan -2.6001 -74.1173 8.6670 0.1722 1.1108
Golpayegan -0.3388 -1.8499 1.6882 0.0465 0.1423
Kabutar -1.0645 -5.8098 2.6096 0.7635 0.2883
abad
Kashan -4.0235 -56.9469 7.6123 0.4626 0.6996
Khur -0.9162 -4.4681 2.3384 0.8715 0.2272
Naein 0.0834 0.2660 0.8568 0.6905 0.0933
Natanz -0.3662 -1.3644 1.5377 0.7244 0.1400
Shahreza -0.1438 0.0343 0.9827 0.5402 0.1047
Forudgah -0.1657 -0.4972 1.2236 0.3299 0.1144
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Figure 2- Comparison of REMO model values and observational data of rainfall, temperature
and wind speed at Isfahan station
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Figure 3- Comparison of REMO model values and observational data of rainfall, temperature
and wind speed in station owners
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Table 5- Results of statistical evaluation criteria of CanESM2 model for rainfall parameter

NRMSE R? RSR NSE PBIAS  suis Swiiu o Koioann |
0.0704 0.7137 0.7145 0.4896 -0.0348 NCEP olws,f
0.0476 0.9612 0.4831 0.7666 -0.2271 CanESM?2
0.0316 0.9627 0.5163 0.8999 0.1054 NCEP olyls
0.0297 0.9879 0.4974 0.9115 0.1487 CanESM?2
0.0500 0.6730 0.4924 0.8299 0.0794 NCEP oluol
0.0706 0.7650 0.5822 0.6611 -0.1821 CanESM?2
0.0811 0.7377 0.8015 0.3576 0.1940 NCEP RCAN
0.0652 0.8561 0.6444 0.5848 0.1098 CanESM?2
0.0842 0.5018 0.8835 0.2194 0.0590 NCEP oLl 5 gus
0.0804 0.4452 0.8440 0.2877 0.0739 CanESM?2
0.0830 0.7570 0.7399 0.4526 0.2423 NCEP olals
0.0739 0.7536 0.6590 0.5657 -0.0337 CanESM2
0.0762 0.8779 0.6793 0.5385 0.3817 NCEP | iLls g ,95
0.0610 0.8415 0.5433 0.7049 -0.0227 CanESM?2
0.0399 0.8322 0.4825 0.8537 0.0491 NCEP ol
0.0435 0.8598 0.4978 0.8255 -0.0863 CanESM?2
0.0380 0.9158 0.5073 0.8341 0.0578 NCEP s
0.0633 0.9111 0.6786 0.5396 0.1479 CanESM?2
0.1011 0.4703 0.9277 0.1394 0.3807 NCEP Lo e
0.0827 0.4974 0.7585 0.4248 -0.0020 CanESM?2
0.1465 0.5666 1.4242 -1.0284 -0.3530 NCEP oEog,
0.0665 0.8607 0.6466 0.5820 -0.1885 CanESM2
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Table 6- Results of statistical evaluation criteria of CanESM2 model for temperature parameter

NRMSE R? RSR NSE PBIAS  ouiaS s i RES
0.0020 0.9998 0.0193  0.9996 0.0014 NCEP s,
0.0017 0.9999 0.0169  0.9997 0.0015  CanESM2
0.0013 0.9999 0.0136  0.9998 0.0035 NCEP AR
0.0008 1.000 0.0086  0.9999 -0.0045  CanESM2
0.0017 0.7408 0.0142  0.9998 -0.0007 NCEP Al
0.0013 0.7389 0.0109  0.9999 -0.0008  CanESM2
0.0011 1.0000 0.0108  0.9999 0.0031 NCEP Sl
0.0010 0.9999 0.0105  0.9999 0.0011  CanESM2
0.0022 0.8909 0.0209  0.9996 -0.0037 NCEP | obi,igws
0015 0.8923 0.0143  0.9998 0.0047  CanESM2
0.0017 0.9999 0.0168  0.9997 0.0003 NCEP slats
0.0020 0.9998 0.0202  0.9996 0.0046  CanESM2
0.0016 0.9999 0.0156  0.9998 -0.0015 NCEP | Sibly 5,55
0.0014 0.9999 0.0137  0.9998 00031  CanESM2
0.0018 0.7916 0.0173  0.9997 -0.0013 NCEP ot
0.0021 0.8027 0.0202  0.9996 0.0001  CanESM2
0.0021 0.9998 0.0206  0.9996 0.0014 NCEP Jor
0.0012 0.9999 0.0122  0.9999 0.0001  CanESM2
0.0020 0.7966 0.0188  0.9996 -0.0005 NCEP Lo pacs
0.0018 0.8025 0.0174  0.9997 00029  CanESM2
0.0009 1.0000 0.0097  0.9999 0.0008 NCEP KT
0.0018 0.9998 0.0187  0.9997 0.0011  CanESM2

3L yiol)ly 1y CANESM2 Juo (o, 551 ssbol (sloslme guolis -V Jgu
Table 7- Results of statistical evaluation criteria of CanESM2 model for wind parameter

NRMSE R? RSR NSE PBIAS  suis Suwsiiom o5t |
0.0108 0.9961 0.1134 0.9871 -0.0197 NCEP Slawa !
0.0093 0.9968 0.0983 0.9903 0.0171 CanESM2
0.0256 0.9762 0.2872 0.9175 -0.0537 NCEP olyle
0.0297 0.9741 0.3334 0.8888 -0.0455 CanESM2
0.0099 0.9976 0.1045 0.9891 -0.0290 NCEP oo
0.0131 0.9962 0.1376 0.9811 -0.0320 CanESM2
0.0182 0.9863 0.2160 0.9534 -0.0336 NCEP oL
0.0207 0.9916 0.2455 0.9398 -0.0516 CanESM2
0.0321 0.9463 0.2903 0.9157 -0.1104 NCEP oLl 5 gus
0.0256 0.9540 0.2318 0.9463 -0.0890 CanESM2
0.0273 0.9684 0.2975 0.9115 -0.0822 NCEP oLl
0.0415 0.9861 0.4518 0.7959 -0.2172 CanESM2
0.0176 0.9933 0.1829 0.9666 -0.0555 NCEP | ibly g 595
0.0112 0.9977 0.1163 0.9865 -0.0360 CanESM2
0.0219 0.7926 0.2011 0.9596 -0.0150 NCEP ol
0.0168 0.7979 0.1546 0.9761 0.0041 CanESM2
0.0261 0.9719 0.2869 0.9177 -0.0436 NCEP s
0.0343 0.9577 0.3775 0.8575 -0.0499 CanESM2
0.0116 0.9088 0.1087 0.9882 -0.0177 NCEP Lo o
0.0231 0.9267 0.2167 0.9530 -0.0319 CanESM2
0.0172 0.9836 0.1839 0.9662 -0.0090 NCEP oag,8
0.0088 0.9963 0.0944 0.9911 -0.0067 CanESM2
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Figure 4- Comparison of downscaled values by predictor variables (NCEP and CanESM?2
model) and observational data of rainfall, temperature and wind at Isfahan station
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