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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)


http://dx.doi.org/10.52547/jwmr.12.23.42
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.4.9
https://jwmr.sanru.ac.ir/article-1-964-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22516174.1400.12.23.4.9 ]

[ DOI: 10.52547/jwmr.12.23.42 ]

Mol Gyt i g (SbyB daste (o) 35 G dgeme ¢ lgls Alllas ( Sliad a3 pe

¥¥ »)uuu)efdw.lﬁlul)w wuw.:}bw&‘.muu})}'vbl L;‘d.oja.‘.adlmkj_\.aw]aﬁf‘)&db))l

o3 Mg sl e dcgerme I (AFR) "y il dladlate
souldl gl Jio (slos o 3yb alje, slol 5 lsesl "cordex
il pon 05 IPCC oy (315 bl 2 s 3,90
s RCPA5 clagy b o (RCP) * claillS (clajl5 oyl
dilate atgy 13,5 <l YY-- 1200 Lo ) RCP8.5
VXYY (o5 0 5 puple S () V IS2) 8
Jsb o #FY N L ¥ VE Llihas e o
Y0 Jlo g a5 Wile £0 W B -YF YA oLéls
d (1) Jyio el 2d layjs 5 ol
/Y O s b edlaiwl dy50 o8l (sla e
L] 0045 o.)l.)u ()&A}Lja L.;)m)
(bl ;) s g

o Jio 5l dlas ) Giliseo Y5 4y anldl (lo o
dl.m)f,&o d)”-’)*-’-'-‘ cu','l.\.asb.i‘..a ol d)ﬁfa)'u\ slbs
sl BT ¢ sabe BB e 1 (ol yuite « odld]
9 ‘_;lm QUP g oleMbl 39@5 u.wb ;;,:31;19 )s
Sl u"‘f.ﬁ*" » L‘”u‘ 95 | e eslizl 9 Mwd
o il Slens gble > Logas
ly len g Ol la i 4 5l (FAOVFAXAY'S)
el muldl s sl Jue Cuslad pas g (A) culio 5 355
s iy, des I Al sla,lSely  pdixe ol
Cono g <y ilil bly lasa 1) oo wlde s,
33 4l 0j5> 5 bxo ko 3> (ol (slo e 255
bt zowai b b hey ol (YAFS ‘\\‘Y‘m‘\xa)
» ol slaJae (b g Gty el oS b
3 (Serles 09,5 53 4 Logas g (Y1) 0332 (o P
Jo 3l odlizd b (Saelrs sl g g s (sl
duglio b (g )lel (slaby, gyl 2 oS EWokeo (o0
@ daly S )8 g S pdie 0)93 by 9 (1Kke
o8l o Jao cdy Slwlie polis 5 Jio glaosld
4 daer b (YRAYVA) wad o iuljal 1y (o (wlide o
5 Sl e ol pleielion) lagby, 4
ol 3 (YXXP) Gls |y s zals’ (el 3 s i)
4 odlitwl 3y50 coull sla Jio (slas ) sl (B
258 LS) s rig)lol (sl g, iz gl olide
(PT) 2l 5 (L) o515 (DM) (slaids @595 «(CF) yus
&35 {CF) 5035 )55 (LS) (s i sl gy 5 o5k Gl
&y oo 4 by 1 (VS) ib)ly Ubs) s DM) laiss
Lol 005 e3latwl YO

b oi 0 Sy lajiegin Shalis Sl bl 5
AVl lawgie jobdy uojypj ol pdaw WWFA-IYAD 090
G dog b ool aush cdl VYA legeme 5 +/FF
a4 ol 2l 5 clanl ooladl wud g pud )l
bulyd I sy b plis g ghlual jogad
poroucs 551 (gl 0aia] g CElb (sSollanlSy hm
sl lesa iyl it ol L5 bl
Olysar (Shalie) xapm Subgw oSl 5 (odldl
5 @92 gl pliel ol (g delS g (p o8
YY DY g Bpb Job 0% VW Claise o s ye cubd
Y USS w8 obal g Glal gy Jds oye
Wiy b yead 53 0alatwl 3y5e oK) CusBge (Cuwl))
Slddhio pll 1ox Jae 0S5 o Slls bl
slod 9 5, M LuSL bges (o) V JIKsl g a3
ol 0dds L o] oyl 3l amd & aYLls
G5 (w9
ol 0l ploil 5 G0 dlsyo B O Baios ol
| CudsS J S g Sl gaodld -9
aljey slod o (b Jols saiow opl Slwlie slaosl
B Y00 o V oylol 0y90 53 vy Sirgiomw oKl
ool sl (wlislea IS o bl 51 as” abb 0 Yo VO LU
VRJUIRTS RITIES

s lmrab Eed g Cors JuS gly Baiss opl
Ol cieliie p iy v il i a4 G aodly olulis
P (e )V JSK8) oy WSl aoie g (oliiu] Glualie
PSSl G ey b ocwl s oolaiwl dop O paw
o)ﬁ.'>5 9 Cud oKiwd lam}: oals &M;w olKun]
Cp @By WY Sl 5l gpSol Ulp @ie
plogan @By b (ca V JSE) (gloj sy 59 02 alulis
20,5 [asuin g )8 )8 dunlis 3)50 alore (slaolSiiw)]
5 odls oyl (bl ol g Canl (a8lg oas lolids x84
A3 oo i () V ISl ouuis Bl aodly gy
a dl £ 5 She @ Cans pdl aBd 9 lawgie )b
g IV hwgio slod 5 il yio Lo VO 9 YV iy
Sl 1 8l Wlg e a8 atsb Il 4y o/NF
Al seqldl
o8l godly -Y

o <8 Gl se ol) Sy Gl @ g L
a8 b glddlaie gla Jao 5l oolatw! w8l s (sla Jao
CusBgo (wlal y Badod opl )0 (YYXFPNY) caVl S8
JHe 0pus () JS8) w2 g ol g olpl (2Ll

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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Precipitation in lasted 6 decade (Left)

Table 1. List of the GCM Used in this Study
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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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Figure 2. Taylor diagram for compare precipitation Downscaling Methods of EC-EARTH (Right) and all RCM Used

(Left)

_ o0l el (plei by labs) 5 seslil slode 5 Cuglyl dw =Y Joa>
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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