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(a) GHG emission pathways 2000-2100: All AR5 scenarios
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' The IMAGE-team responsible for developing the RCP 2.6 are: Detlef P. van Vuuren, Elke Stehfest, Jasper
van Vliet, Michel den Elzen, Angelica Mendoza-Beltran, Morna Isaac, Sebastiaan Deetman, Rineke
Oostenrijk and Tom Kram.

'Y



Stloly gl (nlar oy lpr ) (o TV e Jloo 13 @pe yio DIy V7 @y g atdly
I¥] ol ols 4o BB ol 4 sl AlblS slajl8 sl il

b 'MINICAM (55l Jaw 09,5 lawgs g b ol (RCPAS HLAl 599 b @
YO+ e YV v Jlo U gyl cpl 50 )5 awnST g0 cdale ol .ol oo
sl GBS slaslE 51 Lol Lol culloly 5 el oals 00 yuedd (gadis H0 Cond)
Oliwe g3l (pl jo dile g0 Cull mupe o Dy F/0 Jlade jo YV o Lol LS U
o ol b Ko )0 Lol sl oais 00 o RCP2.6 g9y )l 5l eSS Camas
e 5 SileSS oy b la o3 5l eolitul 25 wiile) gouldl Dl j5 Sge
Sl s deS 0 el 00l a8 5 Jla3 o 5 e RCP2.6 (ggs ,lw 4y e
RCP2.6 59 )l 5l Siw il slo clloly j0 g\l opl cod gl xS olajlE
I¥] asl

o dago 0 TAIM (g5l Jow 05,5 lawgs g9 b ol (RCPB.0 HLic! (g9 L @
Y oogus Sl Carez (e g b cpl jo el onls b ply  Jaise Sladllas
Sl ;o 0l 418 I a3 )0 e 5l a8 (SilaS sl oad 00 (eSS 450 )Lk
Voo Jlo b p)S oSl oo cbale e .l SRES slag e (5w 5 A2
Lol sl el ol AldS slaslE 51 g (Caand o ygudio) AD 60w
VYoo Jloslom 2ol cudloly g law ol jo ol ol 00 (e mu e s 5 g
o ol gl Al a8 rals sle canlow g o8 slo (5,5l 5l eolainl Jdo 4

Lfl sl

' The MiniCAM-team responsible for developing the RCP 4.5 are: Allison Thomson, Katherine Calvin,
Steve Smith, Page Kyle, April VVolke, Pralit Patel, Sabrina Delgado, Ben Bond-Lamberty, Marshall Wise,
Leon Clarke and Jae Edmonds

2 The AIM-team responsible for developing the RCP 6.0 are: Toshihiko Masui, Yasuaki Hijioka, Sawako
Ishiwatari, Tsuguki Kinoshita, Ken'ichi Matsumoto, Toru Nozawa, and Mikiko Kainuma in collaboration
with Etsushi Kato at Japan Agency for Marine-Earth Science and Technology (JAMSTEC).
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' The MESSAGE-team responsible for developing the RCP 8.5 are: Keywan Riahi, Volker Krey, Shilpa
Rao, Vadim Chirkov, Cheolhung Cho, Peter Kolp, Nebojsa Nakicenovic in collaboration with colleagues
from other IIASA Programs: Janusz Cofala, Guenther Fischer, Arnulf Gruebler, Georg Kindermann,
Zbigniew Klimont, Peter Rafaj, Wolfgang Schoepp

2 International Institute for Applied Systems Analysis
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2 Weather Research Forecast

3 Mesoscale Model ver.5
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5 Statistical DownScaling Model
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No Model Modeling Center Institution (LonxLat,
Degree)

Beijing Climate Center,
1 bcec-csml-1 BCC China Meteorological 2.81x2.79
Administration

College of Global
Change and Earth

2 BNU-ESM GCESS System Science, 2.81x2.79
Beijing Normal
University
Canadian Centre for
3 CanESM2 CCCma Climate Modelingand | 2.81x2.79

Analysis, Canada

National Center for
4 CCSM4 NCAR Atmospheric Research, 1.25%0.9
USA

National Scince
Foundation,
Department of Energy,
NCAR, USA

5 | CESM1-CAMS | NSF-DOE-NCAR 1.25x0.9

! Canadian Climate Data and Scenarios
2 Bias Correction and Statistical Downscaling
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Centre National de
Researches

6 CNRM-CM5 CNRM-CERFACS : 1.41x1.4
Meteorologiques,
Meteo-France, France
Commonwealth
7 | CSIRO-MK3-6:-0 | CSIRO-QCCCE | Scientific and Industrial | -y 75, g4
Research Organization
(CSIRO), Australia
8 | EC-EARTH EC-EARTH EC-EARTH 1.125x1.12
consortium
LASG, Institute of
Atmospheric Physics,
9 FGOALS-g2 LASG-1AP Chinese Academy of 2.81x2.79
Sciences; and CESS,
Tsinghua University
The First Institute of
10 FIO-ESM FIO Oceanography, SOA, 2.8x2.8
China
11 GFDL-CM3 NOAA Geophysical
12 | GFDL-ESM2G NOAA GFDL Fluid Dynamics 2.5%2
13 | GFDL-ESM2M Laboratory, USA
NASA Goddard
14 GISS-E2-R NASA GISS Institute for Space 2.5%2
Studies
15 | HadGEM2-AO MOHC Met Office Hadley
Centre
Instituto Nacional de 1.875x1.25
16 | HadGEMZ2-ES INPE : -
Pesquisas Espaciais
17 | IPSL-CM5A-LR IPSL Institute Pierre-Simon | 3.75x1.875
18 | IPSL-CM5A-MR Laplace, France 2.5x1.25
19 MIROC5 Atmosphere and Ocean | 1.41x1.39
20 | MIROC-ESM Research Institute (The
University of Tokyo),
National Institute for
21 MIROC-ESM- MIROC Environmental Studies | 2.81x1.77
CHEM and Japan Agency for
Marine-Earth Science
and Technology
22 | MPI-ESM-LR Max Planck Institute
23 | MPI-ESM-MR MPI-M for Meteorology, 1.875x1.85
Germany
Meteorological
24 | MRI-CGCM3 MRI Research Institute, 1.125x1.125
Japan
25 | NorESM1-M NCC Norwegian Climate | g1 gg5

Centre
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Peak in radiative forcing at ~ 3
RCP2.6 W/m?2 before 2100 and decline IMAGE Van Vuuren et al (2007)
Smith and Wigley

Stabilization without overshoot GCAM (2006)

RCP4.5 F;i‘;mf‘zﬁtt% ﬁ':fz’evr/ g‘lzogt (MiniCAM) |  Clarke et al (2007)
Wise et al (2009)

Riahi et al (2007)
Rao & Riahi (2006)

Rising radiative forcing pathway

leading to 8.5 W/m2 in 2100 | VEOSAGE
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Abstract

At the present time, with increasing industrial activities and degrading environmental
issues, climate change (CC) effects as a global challenge are more obvious worldwide.
Climate change can also influence on extreme events such as floods and droughts. To
investigate CC at global/regional scales General Circulation Models (GCMs) are the most
widely used approach to produce climate scenarios for present and future time horizons.
Given the importance of GCM models as the basic tools for CC studies and with regard
to various GCM models developed worldwide, selecting the best model for each study
region is of considerable importance. In this study, for six regions over Iran, namely North
East, North, North West, Central, South East and South West, a synoptic station was
selected as representative station for that region and outputs of 25 GCM models of CMIP5
were evaluated for temperature and precipitation in the historical period (1981-2000).
With regard to performance indices, the best models were selected at seasonal time-scale.
These indices include Coefficient of Determination, Root Mean Square Error and Nash
Sutcliffe coefficient. Finally, the outputs of selected GCM models for each region were
downscaled using the proportional method for various emission scenarios (RCP2.6,
RCP4.5 and RCP8.5) and for the future time period (2046-2065). The results indicated
the increase in temperature in all months over all study regions. Under the RCP2.6
scenario, the lowest and highest increase in temperature was calculated under the RCP2.6
and RCP8.5 scenarios, respectively. Unlike temperature, precipitation exhibit different
behavior at different areas and under various scenarios. Overall, the average total annual
precipitation in the future showed increase (For example Southwest region under all
scenario), decrease (For example Southeast Region under all scenario) or no change (For
example Northwest under RCP4.5) compared to the historical period.

Keyword: Climate Change, CMIP5 GCMs, RCPs emission scenarios, Proportional

downscaling
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