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Development of Climate Models: Past, Present, and Future
Mid-1970s Mid-1980s \Early 1990s Late 1990s Present Day Early 2000s?

Atmosphere

Adapted from IPCC 2001




Coupled Model Intercomparison Project

Current phase: CMIP5

To provide a framework for coordinated climate change experiments for

the next five years
CMIP5 promotes a standard set of model simulations in order to:
® cvaluate how realistic the models are in simulating the recent past,

® provide projections of future climate change on two time scales, near

term (out to about 2035) and long term (out to 2100 and beyond), and

® understand some of the factors responsible for differences in model
projections, including quantifying some key feedbacks such as those

involving clouds and the carbon cycle

http://cmip-pcmdi.linl.gov/cmips/
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Representative Concentration Pathways #1151 CMIP5

Table 1| The four RCPs

Name Radiative forcing Concentration Pathway
(ppm.)
RCP8.5 >85Wm™2in 2100 >1,370 CO,-equiv. in 2100 Rising
RCP6.0 ~6W m ™ at stabilization after 2100 ~850 CO5-equiv. (at stabilization after 2100)  Stabilization without
overshoot
RCP45  ~45W m™ at stabilization after 2100 ~650 CO,-equiv. (at stabilization after 2100) Stabilization without
overshoot

RCP2.6 Peak at ~3 W m ™2 before 2100 and
then declines

Peak at ~490 CO5-equiv. before 2100 and
then declines

Peak and decline
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(IPCC, 2013)



Schematic summary of CMIPS long-term experiments

AMIP & historical
ensembles

E-driven
RCP8.5

E-driven Control
& historical

1%/yr CO; (140 yrs)
abrupt 4xCOz (150 yrs)
fixed SST with 1x &
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(Taylor et al., 2012)
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cCM N lun1sAnsn

Modelling Group Model Name Historical RCP2.6 | RCP4.5 | RCP8.5

University of Miami - RSMAS CCSM4 1850-2005 yes yes yes

Centre National de Recherches Météorologiques / Centre Européen de

RM-CM5 1850-2005
Recherche et Formation Avancée en Calcul Scientifique N ¢ e % T
NOAA Geophysical Fluid Dynamics Laboratory GFDL-CM3 1860-2005 yes yes yes
Institut Pierre- Simon Laplace IPSL-CMSA-MR 1850-2005 yes yes yes
Atmosphere and Ocean Research Institute (The University of Tokyo),
National Institute for Environmental Studies, and Japan Agency for MIROCS 1850-2012 yes yes yes
Marine-Earth Science and Technology

Meteorological Research Institute MRI-CGCM3 1850-2005 yes yes yes

11




n1sisziiun1sanaasdgnineuann GCM

T ¥ W= =E
AuaHUnFEIIRE U1
5

Tagiin1sasivinissraeaduain GCM
(Semneudududananisaiainnsy
salsyniutaznivgaienIngl ¥191a.q.
1979-2005

Y
>suudusietlvesdszndlneg uag 9 guii
nan

Y

>15uarusieggniavet 9 quiiman

E?:l PEC"
BIAS: -
E—7F P::s
E?:l(PEf" v P::s)z
RMSE:

n

12



B

1aS

uaz RMSE aadisunnudusigtlaadilssinalngann GCMs
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N15AAAIAUAN Bias waz RMSE aasdsuiaidusqgilann GCMs

GCM Rank BIAS RMSE
MRI-CGCM3 1 1.05 182
GFDL-CM3 2 1.27 402
IPSL-CM5A-MR 3 1.27 417
MIROCS 4 1.34 502
CCSM4 5 1.42 595
CNRM-CM4 6 1.52 728
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Bias waz RMSE aasisunaelusigilaasnungniiann GCMs

I S huudnaes MRI-CGCM3| GFDL-CM3 IPSL-CMSA- MIROC5 | CCSM4 |CNRM-CM4
WUNGUUI - - MR -
. . BIAS 0.97 1.37 1.14 1.38 i) 1.23
n@;mjuﬂﬂmmmajﬁﬂm
RMSE 185 535 273 571 464 392
. . BIAS 1.3 1.08 173 1.46 1.67 2.07
mjmjuﬁﬂmmnwjﬁwmaz'iu
RMSE 471 238 944 633 899 1382
) ) BIAS 1.21 1.46 1.42 1.67 1.81 1.93
mjmjuﬁwﬁwws:m-vhw
RMSE 317 545 522 782 936 1069
. BIAS 0.74 1.31 1.42 1.46 1.58 1.83
mjmjuﬁ”nmjnam
RMSE 438 491 620 741 816 1146
. BIAS 0.99 1.29 0.94 1.08 1.63 1.51
mjmjuﬁnmaﬂ:m
RMSE 233 465 279 201 933 745
o BIAS o 0.83 1.16 0.64 1.05 1
mjmjuﬁwwﬂﬁlwzma’nvlmﬂmmaaﬂ
RMSE 371 450 411 733 296 331
. , _ BIAS 1.22 1.41 1.98 1.15 1.86 25
nﬁjuﬁguﬂﬂmﬂﬁammdn%ﬂ@lmu@m
RMSE 351 517 1113 246 971 1675
. : : BIAS 1.05 0.89 1.41 1.02 1.04 1.37
nauguihmaldiiaziuean (Hedalne)
RMSE 328 324 781 253 236 702
. o sl . BIAS 0.92 0.89 0.8 0.88 0.84 1.19
nauguihmalaaaziuan (Hduansin)
RMSE 340 364 456 339 402 493
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Bias Correction

Linear scaling correction
Non-linear bias correction

Distribution mapping (Quantile-based) correction
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nisAiansailFanael unlasuulasgegalussauguinaasilsznalne

NanLnaudayaaINLLLSIaasan nnNaIn1alan AR4 uaz AR5
LAzl uLAAIANNLIT NI (Bias correction)

D_

=

NaAnEFunuasuulasgega luguinudnaasd szmalne
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NG5

(RAT7 ADIAUNANA LATADLE, AN9. 2557)
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P

Bias Correction Methods

e Gamma - Gamma transformation method:
intensity, frequency and mean rainfall
correction

e Hybrid quartile method:

extreme precipitation correction



Cumulative frequency analysis_AR5 Rainfall

Cumulative relative frequency, F(X)
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\

Extreme Precipitation In

ICES

CDD Maximum number of consecutive dry days (Rday < 1 mm) Days
CWD Maximum number of consecutive wet days (Rday = 1 mm) Days
R10 Number of days with precipitation =~ 10 mm Days
R20 Number of days with precipitation =~ 20 mm Days
Rx1Day Maximum 1-day rainfall amount mm
Rx5Day Maximum 5-day rainfall amount mm
SDII Simple daily intensity index mm/day

R95T Fraction of 95" percentile to annual precipitation %
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Faver Basin

\

Percentage change in near future

Changes in Chao Phraya River Basin

Extreme Precipitation Indices

R10 R20 SDII | RX1D | RX5D | CWD | CDD | R95T
Ping 34 51 23 100 63 3 -32 39
Wang 17 51 23 100 10 29 -32 12
Yom 17 -16 13 75 37 29 =22 3
Nan 17 -16 13 75 37 29 -22 3
Chao Phrava| 52 12 13 -46 10 387 -5 -48
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