[ Downloaded from jwmr.sanru.ac.ir on 2024-05-17 ]

-

¥y Ve ol g 5l VY o)l /o235l9y Jlo juul o) Ca e doliiimgly

Sl b polio 5 (55,9LaS pgle oISty
el 0305 Cu ke daliaidgy

" R 9}4 M&O"

Tomad B w9y g ol xg,s.? Sladlin s o Corlad pus oUj,yl
N gt U ppewr (soalS] il ot S iy 9 s

0 : SR ST LIS e Y. Vs -
slogla U b Cloj g U8 dode ¢ (g M Cus 90w ¢ (slgls Wilkhe ¢ Sliady LAT w0
<ol Lf“"'l” glo g 859U pole oSl (b mlo saSishy d)h)..zj (oo 9 pole 8> gezmiily =\
(a.kavian@sanru.ac.ir : Jggue ol 53) ¢ s)lw (grab mlio 5 (55)9liS" pole oKl ¢ rubo milio 0aSisly liwl -

ol oreib e 5 (65,9l pole SIS ¢ sxps aslio oSl sliul Y
gl w938 ol ¢ 65 yaliS” dlasl 09,5 dliwl —F
ol oxb e 5 5yl psle oSS  sapbs qobio 0l okl —0
Ny Gl AVIFIYD 2l > g
oY U YY oo

bS>
g £k S g% 55 oS il la Loy el Culad 51 WU buli Codlaly L l581 slolyy (5 ptes I
Cawd 8yl jui lliseo (W S it § 80,5 Jnosdd Ciliro (sl piunntgS T 1 1) condBl Ol pendS alon 51 (6 5550 o Wil
W1yl o] byl gl CAUW (gl (Sorie b mnal W W9y o coulBl g JSe a5 ol & 4@54 bl aaia] o o ).MAAH
ole ;3 (gacll 5 (5 S0 b sy (535 s 31 (S kil s S 5 (sodBl Jata ol o
«CSIRO MK3 «CanESM2 :Jold (sladhin onldl sJae oI5 5 Como adlle opl 0 b0 slojes 9 (Jow
LIDM DC LS : Jols Uns geuseaa (5,lof 5,99, 9 GFDL g NorESM1 <MPI HadGEM2 <MIROCS5L «IPSL «C- EARTH
‘_;w)l&'&' 9 (\ﬂa‘l—YOOO) J,:.S 2,93 93 d)l‘oi ‘)»Lw 83 ¢ )9153 'o‘;lg‘b FoT dlhu,o)i )‘ asluwl b VS 9 PT.
ailalo huwgio (ad b add oo lid (idgiy opl (AL .Cowl 8,5 (1,8 05,0 250 N g 8] > (Ye+-Y+V0)
2,50 2,93 9 (5ol aglod 93 b uwliio iy Juto g aB3 00 I (0l 355N ©y50 411, Lady) g e )15 <092
%9y 9 I 1y Y B> (bl 8590 53 (CF) jmdi )98 aleiwlilesn) gy S Swoin ol gl
lod 045 (g jlwrdpad 23l bawgilo (ot w0 cuwlio Ld 9 ()l olyb Sl 54 uilyly 9 (b (leipwlidoss
EARTH _coul8l (sl Jde (635915 s13Ue 9 8391 415,98 3 (6 pinbiy CB3 51 Juto U 4y Connd 23L5w] 3590 (S0 dod (33U o

[ DOR: 20.1001.1.22516174.1400.12.23.4.9 ]

[ DOI: 10.52547/jwmr.12.23.42 ]

Sladkio coddl sl oo ¢ o8l oo puiio ¢ lod (wlido sy coaldl yuii

15 e (slod Lagio VAV Jlu jl o0 puitto Lol ol
Egemo ;0 g il Ll ol Sale da > /N0 dad
Fo)S 423015 398> iy 08 blgl 4 S (e slod
2 Bl s o i Gligdss (VYY) Caol 0
woalBlgyn lajialll (S —Sloj (egite alald
S liyh clio (slagianoss] Sl S S
5 ewwl Joos feus g asliS S g5l g ol el
5 sk oladl @iz ey g syl
YU cnda 1y bptumwsST (g)lul as e o Sluil zelss old,
Gge gisds (FYIYFEFANAY - AFADEY) ol 3y
Voo ly oSl OMows J8” bl a o o8l il yuss
9 oo olple (OV) ol odls (I Wg gede
2RO &9y S dilate o ol Cundy (5, Son]
M) cwl
3 sl ool _anldl adll S olul o)
gl cog YVre 381U lalds ool il dlos
St A > ol e slo e by il
TU g gk oheell (egee (035 b
o (SyaghS Ber b Ver e SSi L S sl
ol (ilwdud kg slaglou Cople L;)i;oxﬂ
Gosbas Caol JolSS g dawg b 50 o)lgen g (FANANY)
e oges (33,5 bse 3B AM Lo 5l &5

2,15 (g yion €5 MPI 4

w2 g o 23l 1l gojly

CV-RY-7
S e 0Vl plio 5 Cumer (93flig) M)
2 o594 ol drwg 4 dx g pae g (s3baidl oSS (LS,
der GBS oS nog b > elaS
ol38l mio OMB] 3l dm ogada 1) S ST (60
LB a5 ilibl Gl ales 1 L(VF) sl ool
Sl ol cadbly ddsey (yej 0)S (65l (e )3 S
25 J9d m i wxy (OIS el p &S gpsboas
2 Sl ol I BU b cusbly ggeme ' waldl
Ol 5l Yot doyd FY cdls cpyie 0 VY Jle
Jlo @ Cad s ol g 039 piler ()15 0dd (e
Al il me oy aly YV lawgio jebay VYO
Lgd o odnlie @i g (gy95 Slusbes (V) cuils
oeraladsd 0 o VY ()8 eull Ol s e o L
28 Gogbar (V) 392 dwlgs ity aidlS )8 I el
Culbly @l yss Joo o cip ey B el
YL o palny 5 dledes 3 Voo Jlo 5 il

. . A T

26 2lpd adlox el pss 5 Sl leS (V)
2 & sy (YY) Cusl o ainl cusbly Liliel HISSH LB

1- Radiative Forcing (RF)
3 -Global Warming
5- Atmospheric-Ocean General Circulation Models (AOGCM)

2- Intergovernmental panel on Climate Change (IPCC)

4 -Climate Chang?
6- General Circulation Models (GCM)
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1- Downscaling 2- Linear Scaling (LS)

4- Distribution Mapping (DM) 5- Local Intensity Scaling (LI)
8- Root Mean of Square Error(RMSE) 9- Bias

7- Variance Scaling (VS)

3- Delta Change or Change Factor (DC or CF)
6- Power Transformation (PT)
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1- Africa Regional Climate Models (RCM)

3- COordinated Regional Climate Downscaling Experiment (CORDEX)

5- Representative Concentration Pathway Scenarios (RCP)
7- Statistical Downscaling

2- Africa Climate Models (AfrCM)
4- Fifth Assessment Report (AR5)
6- Dynamical Downscaling
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Figure 1. Location of Birjand Station in Africa RCM Area (Right) and Variation annual Temperature and
Precipitation in lasted 6 decade (Left)

Table 1. List of the GCM Used in this Study
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MPI-ESM-LR oWl Max-Planck-Institute for Meteorology
EC-EARTH Sgw Meteorological Institution at Stockholm University
CSIRO-MK3 Wzl Commonwealth Scientific and Industrial Research Organization
GFDL-ESM2M 1S5 el NOAA Geophysical Fluid Dynamics Laboratory
HadGEM2 oSSl Met Office Hadley Centre
IPSL-CM5A-LR Al b Institute Pierre Simon Laplace
MIROC5 ol National Institute for Environmental Studies
NorESM1-M 395 Norwegian Climate Centre
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1- Validation 2- Anomaly

4- Slope 5- Coefficient of Determination (R?)
8- Efficiency Coefficient

p
7- Index Agreement(lA)

3- Taylor Diagram
6- Mean Bias Error(MBE)
9- Mean of Absolute Error(MAE)
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Table 2. Top 3 RCM and Downscaling Methods of precipitation in terms of different statistical indicators
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Figure 6. minimum, maximum and mean of annual precipitation value and trend line from all RCM simulation in
RCP4.5 and RCP8.5 in 1956-2100 period
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Figure 6. Minimum, maximum and mean of annual temperature value and trend line from all RCM simulation in
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Abstract
One of the most important consequences increased radiative forcing due to anthropogenic
activities is global warming, that created varied and challenging changes such as climate change

on ecosystems. Predictions show that the increased radiative forcing will continue. Regarding to
the existence of several climate models and error correction methods, selection of the right
model is one of the key challenges. In this study, the accuracy and efficiency of the fifth report
on regional climate models including CanESM2, CSIRO Mk3, EC- EARTH, IPSL, MIROCS51,
HadGEMZ2, MPI, NorESM1 and GFDL and statistical downscaling error correction methods
including Linear Scaling (LS), Change Factor (CF), Distribution Mapping (DM), Local
Intensity Scaling(LI), Power Transformation (PT) and Variance Scaling (VS) Using T and F
tests, the Taylor diagram and 10 statistical indices during two control (1956-2005) and
validation (2006-2015) periods were assessed in Birjand station. The results show that;
comparing the average of monthly period increases the efficiency of models and methods
exaggeratedly. The best model is different based on statistical indicators and time series period.
CF downscaling method is not accurate in validation period. LS and VS downscaling methods
are appropriate selection for precipitation and temperature parameters respectively. Also,
average accuracy of all models for both precipitation and temperature parameters is better than a
single model. MPI and Earth climate models have good performance in simulating precipitation
and temperature data.

Keywords: Climate variables, Climate change, Regional climate model, Evaluation,
Downscaling, Birjand
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