n1sUsegaEal)URAN1S ATIN 2
1ASINITNISAN AT IZHRLASAILATIZNST LU R U LU RIZ NN
a & o Y LY a LV LV i
AR NAlUSZIAUNINA9TRINUNITLEUITAANITNTNEINTUN

HANTENUARAILLTNIEANNINENRAINNSG
iasundasaninaiianna

Tag asilasmn 15a95AN
NIAITNIAINTTNLURIUN
ANZIAAINTTNANANT AWIRINTUNWNINLAE

AURIATTN 22 NULEU 2558
T59LLTNULNUANETU



UIUDNITUNLAUD

/

[‘:‘ NISNUNIULLUIARIANMNANBINATAaNT LT LU AR5 ]

 J = o a o v
** nsifFaunguluutIaasdsnwaiaimaAlannutayacy
aa9lszinalng

<& (- 1 a p=]
*%* Aaagen1sItAsIzinIstdasunlastsunaud waasilszindlng
°lufau'1ﬂm'mLLuufoi"mmﬂmwQﬁmmﬁTan



NITWEI UL nlugzesFNg 9

Mid-1970s  Mid-1980s FAR SAR TAR AR4  ARS

Land
Surface

Atmosphere | ‘:V i ::", = : \ S

Ocean &
Sea lce

Aerosols

mA>»<S—r-rmM Omrocon

Carbon Cycle

Dynamic
Vegetation

rmoo=

Atmospheric
Chemistry

Land lce

Mid-1970s  Mid-1980s FAR SAR TAR AR4  ARS

[IPCC, 2013]



Coupled Model Intercomparison Project (CMIP)

-
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Climate Modeling Groups n31 20 ﬂziuﬁqiaﬂﬁvlﬁﬁﬂmiﬁwm GCMs azlananmnusanie
9¥19749 World  Climate Research Programme’s (WCRP) Working Group on Coupled
Modelling (WGCM) WAy International Geosphere-Biosphere Programme’s  (IGBP)
Integration and Modeling of the Earth System (AIMES) project unN1949mN1 climate model
experiments nelsitaganng Coupled Model Intercomparison Project (CMIP) Imﬂiuﬂ@’ﬂﬁu
at/luilafi 5 vida CMIP 5 (Meehl and Hibbard 2007; Hibbard et al. 2007)

CMIP5  HimQilezasd (1) Lﬁ@ﬂ?%ﬁuﬂ@iﬂﬁumLLuuﬁﬁ@@qiumuﬁ'L?’}Im?‘ﬂ@qﬁur‘igﬁﬂﬂm
ASUBULAzINe Fafluasdlsznauiiaanuiinlaly feedbacks ﬂﬂwﬁ’]\m@ﬂ (2) AaRnE
AMNATNNT MINITANANITOS ITIIN AT T A (3) L‘W'ﬂﬁﬂ‘]&f’mﬂﬁ’]mm‘ﬂum@ LL‘LI‘LI’Q’]@@QGL‘VIN@
AMg9aeaTiuAnsneiuna i e laTindaadariy (Taylor et al., 2012)

CMIP

The World Climate Research Programme’s
Coupled Model Intercomparison Project
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Model
Evaluation

n1ele CMIP5

Climate
Projections

fixed SST with 1x & 4xCO,
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Tavlor et al. (2012)

The CMIP5 (CMIP Phase 5)
experiment design has been
finalized with the following suites

of experiments:

® Decadal Hindcasts and
Predictions simulations

® Long-term simulations

¢ “Atmosphere-only"
(prescribed SST) simulations
for especially
computationally-demanding

models.
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Jampanil et al. (2014) 1Hn1n191s2RBN13978991 31 R UANNLLLANAAY 23 wLvAnaasniali CMIP3 GREAl
AR4 TpeinnisuFauinauiudayanuain Global Precipitation Climatology Project WaraiAs1zi spatial
correlation WAz RMSE 20t isnauduseiiion wudfiuuudiassaningfiannialan 6 uuudiaesiimunzani
sz lng 18un gldlEcm2endiRam2SingrrechamammnemeR s cirmitee S ahire Al e ame e Snd
Watanabe et al. (2014) Ansuazlsiluuuudiaesaningieinialan 9 uuudiaesaingudays CMIPS gun
bcc-csm1-1-m, CNRM-CM5, CSIRO-Mk3.6, GFDL-ESM2M, HadGEM2-ES, INM-CM4, IPSL-CM5A-LR,
MIROCS, waz MRI-CGCM3 Warsau1aduanxignlunisaaeelulutasngueguresdsenalng Tnevinnas
Whreuweuiudeyaiulusziulanuazszdugiinim 3 3auiiaya 1w GPCP, CMAP, uwaz APHRODITE wud
HANIIARANAL pattern correlation %meﬁiwﬁuvlﬂ'fu@@ﬁugmgﬁﬂgaﬂluﬁlgﬁ

Supharatid (2015) inn1sAnEuazlsziivwuLANaasanIngiainialannials CMIP3 waz CMIPS lunis
mmmmiﬂ?‘mmr;lumzﬁm?ﬂﬁmmmmmL‘]Ja‘wxmqquﬁyﬂviquu?‘mmﬂgfqm‘wumum Taaléivinnsiaan
LULANANANINNRBINIATANAIUIN 9 kULRNABIN8 1R CMIP3 kag CMIPS WU WULANABNANINNEINA
Tannnalsi CMIPS  Hpouednapdsiufayadananisaininndiuuusaiaasaningiainialannie’ls CMIP3
atnalsfinnuiiledimnzilagninsaniananuda nudn TiaunsLen AT UANANTE AN 9AIINANENTNTES
LULR1aasaINgudaa CMIPS uaz CMIP3 14



N15ARYINFIULRNAANLUUIIABIFNINDARINIALAN

Ausulszindlng

o > 2 o ﬂ"" 1]
CARNALABDNAALNULUUATARY LAZATNR2IANTIFLUAYULLUAIFANTIN

nAaMAluauIAm
(Arag19n15Useiiun1ga1a 29U N Wl UL BINUNLAZLIR1UDY GCMs

LlﬁﬂuLﬁﬂuﬁuﬁagaduﬁammmifﬁ"luaﬁm Tugqdila.A. 1979-2005)

\/ : . -
** Downscaling future climate scenarios

& . .
** Bias correction

R J a v = a 1
’o’meﬂexmuwanszmumﬂimmﬂﬂaﬂuLL‘]Jmamwgumm ARBDNIA

. BAUNFIATY




wuudanaasamwaRanialannlasausanaIn CMIPS

—

Modelling Group Model Name Historical RCP2.6 RCP4.5 RCP8.5
Commonwvealth Scientific and Industrial Research
Organization (CSIRO) and Bureau of Meteorology (BO M), ACCESS1.3 1850-2005 - yes yes
Australia
University of Miami - RSMAS CCsM4 1850-2005 yes yes yes
Centro Euro-Mediterraneo per | Cambiamenti Climatici CMCC-CMS 1850-2005 - yes yes
Centre National de Recherches Météorologiques / Centre
Européen de Recherche et Formation Avancée en Calcul CNRM-CM5 1850-2005 yes yes yes
Scientifique
Commonwvealth Scientific and Industrial Research
Organization in collaboration with Queensland Climate CSIRO-Mk3.6.0 1850-2005 - yes yes
Change Centre of Excellence
Canadian Centre for Climate Modelling and Analysis CanCM4 1961-2005 - yes -
N O AA Geophysical Fluid Dynamics Laboratory GFDL-CM3 1860-2005 yes yes yes
Met Office Hadley Centre (additional HadGEM2-ES
realizations contributed by Instituto Nacional de Pesquisas HadCM3 1859-2005 - yes -
Espaciais)
Institute for Numerical Mathematics INM-CM4 1850-2005 - yes yes
Institut Pierre-Simon Laplace IPSL-CM5A-MR | 1850-2005 yes yes yes
Atmosphere and Ocean Research Institute (The University of
Tokyo), National Institute for Environmental Studies, and MIROCS5 1850-2012 yes yes yes
Japan Agency for Marine-Earth Science and Technology
Meteorological Research Institute MRI-CGCM3 1850-2005 yes yes yes

[de)
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Climate Model RMSE (mm/year) RMSE (mm/month)

IPSL-CM5A-MR

GFDL-CM3
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HadCM3

ACCESS1.3
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CSIRO-Mk3.6
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@51A" Bias waz RMSE ludegaelunazgauasluilszinalne

cosma | OV accessta | RO PR dems | Y | miroes | TN
CM5 Mk36 | CM3 CM5A-MR CGCM3
e | 1.05 126 165 1.08 114 1.07 116
Wet
Season
RMSE | 332.9 192.0 381.3 e 246.8 156.7 285.9
Bias | 1.34 136 0.91 0.30 0.70 131 146 0.55
Dry
Season
RMSE | 108.1 107.3 84.6 e 136.0 91.1 1412 112.8
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Projected Change in Extreme Indices

MRI — AGCM 3.2S (AR5), high resolution GCM (20km x 20 km), Japan with

bias correction

Near future scenario (NF): 2015-2039
Far future scenario (FF): 2075-2099
Under SRES A1B

Comparison between observation (1979-2006) and AR5 (2015-2039 and 2075-
2099)
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Extreme Precipitation Indices

CDD

CWD

R10
R20
Rx1Day
Rx5Day
SDI
RI5T

Maximum number of consecutive dry days (Rday < 1
mm)

Maximum number of consecutive wet days (Rday 2 1
mm)

Number of days with precipitation 210 mm
Number of days with precipitation 220 mm
Maximum 1-day rainfall amount
Maximum 5-day rainfall amount
Simple daily intensity index

Fraction of 95" percentile to annual precipitation

Days

Days

Days
Days
mm
mm
mm/day

%
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Projected Change in Extreme Indices in Near Future
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—
/River Basin ————Percentage change in n?,li future (AR5) e
Extreme Precipitation lndiiéési e
R10 R20 SDII RX1D RXSD CWD CDD R95T
Salawin 34% 256% 42% 225% 63% -35% -17% 39%
Mekong -32% -51% -6% [ +50 % 25% 29% -27% 3%
Kok -32% -51% -6% 20% -5% 29% -27% 3%
Chi 17% -51% 13% 50% 63% 29% -5% -4%
Mun 34% -51% 13% 50% 10% 67% -5% -17%
Ping 34% 51% 23% 100% 63% 3% -32% 39%
Wang 17% 51% 23% 100% 10% 29% -32% 12%
Yom 17% -16% 13% 50% 10% 29% -27% 3%
Nan 17% -16% 13% 75% 37% 29% -22% 3%
Chao Phraya 52% 12% 13% -46% 10% 387% -5% -48%
Sakaekrang 52% 51% 42% 75% 10% 24% -5% 12%
Pasuk 17% 51% 4% 50% -7% -23% -13% 12%
Tha Chin 91% 51% 23% -46% 37% 204% -32% -48%
Mae Klong 145% 196% 52% 120% 63% 25% -5% 23%
Prachinburi 17% -16% 4% -46% 7% 107% -5% -25%
Bang Pakong 52% -51% 13% 20% -7% 204% -13% -25%
TonleSap 84% 5196 13% 50% 10% 107% -5% -17%




/ e S — ——
River Basin Percentage change in near future (AR5)
Extreme Precipitation Indices
R10 R20 SDII RX1D RXSD CWD CDD R95T
East-Coast Gulf 52% -16% 23% 20% -7% 153% -13% -35%
Phetchaburi 145% 322% 1% 100% 63% -23% -22% 12%
West-Coast Gulf 145% 396% 1% 163% 63% -23% -22% 12%
Peninsula-East 52% 51% 42% 163% 200% -23% -27% -17%
Coast
Tapi 116% 51% 42% 163% 125% -23% -32% -17%
Thale sap 52% 51% 23% 163% 63% -23% -32% -35%
Songkhla
Pattani 70% -16% 23% 163% 225% 68% -46% -35%
Peninsula-West 52% 51% 23% 163% 225% 29% -32% -25%
Coast
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