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Abstract

The projection of future climate is highly uncertain, thus the coping measures of
each system/sector both socio economic and environmental aspects must introduce the risk
management approach as a basis. The climate change does not affect directly to the
system/sector but the impacts of climate change will impact to biophysical system in each
sector which will cause risks to the sectors of which the systems rely on.
The risk assessment under climate change at each time period depends on exposure,
sensitivities and impacts towards system/sector. The risk level will depend on area, time,
and interactions within system which will differ by different locations, geographical setup
and their sensitivities.

Besides, the linkage of impact and risk under the development direction in future is
another issue whether the development goals will be reachable or not. If the development
can be implemented under climate change environment, it means that the system or sector
is invulnerable and has coping capacity. However, if the development cannot be
implemented, then, the system or sector must have additional measures to cope with
climate change.

Thailand as an UNFCC member country committed to report the status of
vulnerability and adaptation towards climate change which is a major part in the national
communications to disseminate and share information to other member countries. Thailand
had conducted the vulnerability and adaptation study after signed in the treaty.
In the second national communications, we found that the information and the study were
limited and not in systematic manner which made the analysis of the macro view was
limited.

In the budget year 2015, ONEB conducted the National Adaptation Plan phase 1
to study and assess vulnerability from climate change on six sectors (as in CC Master Plan)

in Thailand as in regional and provincial levels shown in vulnerability/risk. In the budget year



2016 ONEB conducted the National Adaptation Plan phase 2 to collect and set the data
base of the best practices in adaptation from climate change impact from both local and
national levels.

Hence in this study, the vulnerability assessment and adaption towards climate
change, to be used in the third national communications, are adopted to improve the study
methodology to analyse the risk area covered all sectors which will be impacted and
vulnerable and need measures for climate change adaptations.

The study objectives are to (1) study impacts from future climate change towards
system or sectors important to national economic, social and environment,(2) assess the
risks towards potential system or sectors from the change,(3) to study the vulnerability from
future climate fluctuations to high impacts sectors, (4) recommend guidelines or measures
to adapt to future climate change in the sectors with low coping capacity and high
vulnerability.

The study was conducted under three scenarios of national socio-economical
development, i.e., SSP1, SSP2 and SSP3. The analysis of climate change was based on
daily max and min temperature and precipitation during 2016 - 2100from three GCMs
(GFDL-CM3, IPSL-CM5A-MR and MRI-CGCM3) under RCP2.6 RCP4.5 and RCP8.5.
The risk assessment was conducted from the dominant factors, i.e. climate change at
present and future and socio-economical development scenarios. The disaster risk
management was proposed based on the impact and risk assessment results with
proposed measures to adapt with the climate change impact and possible measures in
each sectors based on structural and nonstructural measures of the functions and
community coping capacity. The coping capacity assessment used the spatial analysis
techniques and expert views from four selected sectors, i.e., water, agriculture, human
settlement and health. The vulnerability assessment was conducted in the selected sectors
using GIS and overlapping techniques from three main parameters, i.e., damage,

vulnerability and coping capacity. The vulnerability maps were generated for each sector to



be used for adaptation planning and also can be used for long term national development

plan of each sector.
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naed 1 (Box 1) Aiaaeinarad SSP1 nnswmunsatiu tne O'Neill et al., 2015.

SSP1: Sustainability — Taking the Green Road

The world shifts gradually, but pervasively, toward a more sustainable path, emphasizing
more inclusive development that respects perceived environmental boundaries. Increasing
evidence of and accounting for the social, cultural, and economic costs of environmental
degradation and inequality drive this shift. Management of the global commons slowly
improves, facilitated by increasingly effective and persistent cooperation and collaboration
of local, national, and international organizations and institutions, the private sector, and civil
society. Educational and health investments accelerate the demographic transition, leading
to a relatively low population. Beginning with current high-income countries (HIC),
the emphasis on economic growth shifts toward a broader emphasis on human well-being,
even at the expense of somewhat slower economic growth over the longer term. Driven by
an increasing commitment to achieving development goals, inequality is reduced both
across and within countries. Investment in environmental technology and changes in tax
structures lead to improved resource efficiency, reducing overall energy and resource use
and improving environmental conditions over the longer term. Increased investment,
financial incentives and changing perceptions make renewable energy more attractive.
Consumption is oriented toward low material growth and lower resource and energy
intensity. The combination of directed development of environmentally friendly technologies,
a favorable outlook for renewable energy, institutions that can facilitate international
cooperation, and relatively low energy demand results in relatively low challenges to
mitigation. At the same time, the improvements in human well-being, along with strong and

flexible global, regional, and national institutions imply low challenges to adaptation.
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naes 2 (Box 2) Aaeeneway SSP3 N1swmn ATy misfinun1sannanssnuLazn1sUiusa

fuan ngiena Ing O'Neill et al., 2015.

SSP3: Regional Rivalry — A Rocky Road

A resurgent nationalism, concerns about competitiveness and security, and regional
conflicts push countries to increasingly focus on domestic or, at most, regional issues.
This trend is reinforced by the limited number of comparatively weak global institutions,
with uneven coordination and cooperation for addressing environmental and other global
concerns. Policies shift over time to become increasingly oriented toward national and
regional security issues, including barriers to trade, particularly in the energy resource and
agricultural markets. Countries focus on achieving energy and food security goals within
their own regions at the expense of broader-based development, and in several regions
move toward more authoritarian forms of government with highly regulated economies.
Investments in education and technological development decline. Economic development is
slow, consumption is material-intensive, and inequalities persist or worsen over time,
especially in developing countries. There are pockets of extreme poverty alongside pockets
of moderate wealth, with many countries struggling to maintain living standards and provide
access to safe water, improved sanitation, and health care for disadvantaged populations.
A low international priority for addressing environmental concerns leads to strong
environmental degradation in some regions. The combination of impeded development and
limited environmental concern results in poor progress toward sustainability. Population
growth is low in industrialized and high in developing countries. Growing resource intensity
and fossil fuel dependency along with difficulty in achieving international cooperation and
slow technological change imply high challenges to mitigation. The limited progress on
human development, slow income growth, and lack of effective institutions, especially those
that can act across regions, implies high challenges to adaptation for many groups in all

regions.

Van Vuuren and Carter, 2014. l@n1n1sf3auiieuninansuuiin (SRES scenarios)

uwazuuulis (SSP) waneiagli 2.2-4 uazmsnei 2.2-1
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#1: Van Vuuren and Carter, 2014.
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u: O'Neill et al., 2015.
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\ATHENA LAZATTIR
naduinsielsrans 44 NAaN i i 6N
R R T anaa AnAY 49 i ANAY
nstiudin deaen nang na"a ftToymn na"g 6N
TanAdant denlaemanalan deales Ao T3 deales dealen
n1su3lna 1indnenns ANAY psl Haly A9 el
naiasuazaniiiu
dse@ndnnluanusanileny 7 f
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asntlsznay SSP1 SSP2 SSP3 SSP4 SSP5
wlenedaunaden A nad M
ﬁmmquiﬂmmjmiﬁ@u LG i i
UseAnannaesaniiiu 1N naN M

A17:O'Neill et al., 2015.

A5 2.2-4 agtlanyFgiuzessautinisimunudiumalulad

AIUINRBNUATNINEINTIITUTNAUBI SSPs FNe7]

avALlsznay SSP1 SSP2 SSP3 SSP4 SSP5

walulad

NI g4 NaN i 39 39

1 3 A A A <

nstinemen 39 & & & 39
malasuudasgluuundsany | gnaa@en | wasudn i gnaiden | wasuusidn
ANiNduLRIANT LD A NAN qN AN a9
ANLiNdLLRINAIY A NAN qN AN a9

AIUINRDN WA

NFNENNTEIINTLNF

n‘ v dlﬂy lal 1 1 dd’/ dd’l

Anndan A FUueAg Weiag At Pl
Q/IdIQ £ 1 U

A7 lEnmL FINN pnngtine | ladsnung FINNNg FNngLing

195 @ANBAINNIINTNAT AL AN 7 AU AU

A17:O'Neill et al., 2015.

1891993 SSP nAumisnyiEnduda wmasazsryulaunglunisaanansznuuas

nisdfusaainuansznuienazannislassfingiraunszangiliuniuaes RCP - 7sqld

o 1

1 1 b2
(Kriegler et al., 2014) fasinsrain1simuineram iinauanwasnads Hwn n1siNauees

dszansataasin IiiinAudserasAuLasnindauanaudisaaudinaadws n1snl

o e | = o

BRG] iR eI WINIATHgiaenaaziinge IE Wiiudssainssantainananng
paguaulunisliudalifdinnunadasulasaningleainid a19199 2.2-5 LanDaUAaeun

o [

‘ﬁmuwumﬁw %Ju’m’]W’il’]EWI’NLﬁﬁ‘iﬂﬁﬁ@LL@:ﬁﬁ\i AN

2-13




A5 2.2-5 NIWINIUAN lWUNIIATILALY

NNIWENLNAINRIUNTY Lﬁﬁ“l&fﬁﬁ@LL@?&ﬁ\? AN

WHASITBYA 1 U EEHGET EH|LT
IPCC Socioeconomic Data | 2014 IPCC Data Distribution Centre http://sedac.ipcc-
and Scenarios (DDC) ”L’oﬁmﬂumu%mgﬂm gzang data.org/ddc/
NsAUIATERA WnATulaE
NINENTEITULR ?\i\‘lLL’J@%\]’@S\I
nwane e ldlunnstsziung
neenulunanainim
Global Energy Assessment | 2013 Global Energy Assessment 16Laue http://www.iiasa.ac.at
(GEA) Scenario Database Adlull B ey Aeanasany | /web/home/research/
lummmimmmxgﬁmm NANTENL researchPrograms/E
WﬁﬂgﬂLLQmﬁﬂm Lme’mﬁum nergy/Global-Energy-
NINNAIIUY muﬁmu@%mﬂ@ 41 Assessment-
WUINNLAaN Database.en.html
SSP Database 2013 The SSP database L@u@%ﬂga https://secure.iiasa.a
ngaANIslEsTNulunInens | c.atweb-
nsUsTLiuANe apps/ene/SspDb/dsd
?Action=htmlpage&p
age=about
United Nations (UN) 2013 | lengnstlEaueuniaundn 40 https://sustainablede
Department of Economic AINNRNENINENLN TR aNKY velopment.un.org/co
and Social Affairs — 98 LULANAAY %Imgé’mﬂ’mm?ﬂ?zm\l ntent/documents/793
Sustainable Development m'iﬁ'mmﬁ?faﬁuﬂjm UN SD21%20scenario%
Scenarios for Rio+20 20report.pdf
IPCC General Guidelines | 2007 | tenansihane 2 33n1slunnsuan | hitps/aww.ipce-

on the Use of

Socioeconomic Scenarios

&

TayaiAsegnaadlunisdszidy

NsUFUsY

data.org/guidelines/T
GICA_guidance_sdci

aa_v2_final.pdf




UWUAITRYA 1l TIEAZIAEA vaullae
United Nations 2004 @:ﬁﬂﬁ”ﬁ’] LAUBNIDLNITWENLN http://www.adaptatio
Development Programme mwawmumwgﬁmmzﬁmm nlearning.net/guidan
(UNDP)/Global Tuszsidinsiu nHNTA UszinA uay | ce-tools/developing-
Environment Facility (GEF) szaulan socioeconomic-
Developing scenarios-use-
Socioeconomic Scenarios vulnerability-and-
for use in V&A adaptation-
Assessments assessments

2.3 UUAAUNITNRAIUININDNEY

UNFCCC lauadunanluniswmuininanagiunsnassng leaan

1.
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I o

N INR18T8ILUINIINITWAUILATEFAIAFIAN (SSPs) LNAWAUILUINY

NIIWIUINAE] N9 LU NIIWENU AT NAN9 g9 WHaNUNUAAIN190Usziiuld

meluszazinanniviue wiw I 2030 1198 2050

o o o dl % = a
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Tdduansgnuainnisiasuudasaningianie
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(5e999NIuIANIIngNAuA T filaagny A3 2.2-2 s 2.2-4 lusaating
dld o 1 [~3 o o ¥ a 1% 1 o
Palunnsnaueedislafinndaulsudne avfiesannsndssiiunalussazaald u aauou
Uszanslueuinn GDP luaunan

gode o a s a g dy . o

AaNd1AyRe (Fa9919A09azfaslisaazidunidaau taua1adnnilaanisszay

s = & A A oo @
ANNNAALTIUIRIALTUN LN mmmmmryﬂim

TupauNIsIIRINanssnunuAwlsiisiaulaniglanisilsauisuaasniw
angfuazliinansznuainmsilasusdasanwgiainia
z < . » y s o
dunautazuandduuanienIsimuiIazlifunansenuainnisidasuuilas
annneanIAetnale Aiet1vresuULANaesIIRTatunsgiaue inan B uEUaIWIL
[~ A ¥ ! dd‘ a ] o a a
1eatanNengtiesndt 5 dnaiaansernsluginiasiiezesian anuuuanaeenisiasaLauin
= g = % o =
22IWTR1MNTUATNNITRNE RN TR T IUAA A TAN N1alfinnens A2 LaAINARIANIINT

2.3-1

A919% 2.3-1 Ausnfangiieandi 5 Inwaa1sanmng

PUE: ALAL

mwane | ieudela Laude glsil/ AU Aziuaan S ab ety szina
AzIuaan/ LaLtel ALNINT/ nag wanwsm 1489
wildwn Nag ANaLiey wanwsn WEIUN
willa Vanan
2000 75.6 23.8 4.1 7.7 3.5 32.7 147.9
2050w 52.3 10.1 2.7 5.0 1.1 41.7 113.3
AN CC
2050 Hua 59.1 14.5 3.7 6.4 2.1 52.2 138.5
AN CC

fun:Nelson et al., 2009.
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ﬂ’]’i‘ﬁmu’]Lﬂ’j“]&rﬂﬁmmzﬁ/ﬂﬂmﬁ’]ﬂ‘iﬁLWﬂUW@IMﬂ?:LWﬁ&%LﬁuLﬁ‘ﬂﬁ’}Mu@ﬂ’]iﬂ‘?}Jﬁ‘M’m
zmﬁwgﬁfmmmiunwﬂmﬁumfﬂﬁﬁu (Carlsen et al., 2012) InaNseazIReA i
- dgaananluil 2030 1se 2050
- luil 2030 1 1) m‘wawmaﬂ?ﬁuuﬂmmquﬁmmﬂLL@: 2) NIWRLNITWENLN
\Asegnauazdeny
- luil 2050 & 1) ﬂqwmam@LﬂﬁﬂuLLﬂ@mquﬁ@’mf]ﬁ(azﬁ”mm«mzqa) Lay
2) NMNANENTRRIWNLATEFNALATAIAN
2.4 AIAENNTARNINNINALUBIUUINNNITWRIULATHFNARIAN

%

dl ¥ a & @ o a Aa o o 1 o O
waliiiinainuidnlaliunisannininans VINQ@H1®’&‘J“H AIRENNITAANTINTNRIEUBN

Q

v
o A

Lmeqm?ﬁmmLﬂiwﬁﬁ@zﬁ”\‘lﬂuﬁﬂum‘tﬁﬁmﬂizmmmﬂuﬂizmﬂmu
pINgLszineA
aac a’ -4 G ' a .
Eauﬁﬁ‘ﬂﬂnL‘V\|aL@'ﬂ‘iLLaztﬂ‘a"ﬂm']ﬂq‘a‘ﬂQTaﬂ (The Rockefeller Foundation and Global
. adla a o dl Vv A 1 1 dld o
Business Network, 2010) W1a31AAAN 2 WIAAUANTY LANIANEeNANN I kua Ui s AU

'?mqm (Critical Uncertainties) Aa 1) LLuqm\iﬁmmaLﬁmLL@:LM‘}:@% (Political and Economic

Alignment) ag 2) ANAIN130 TUN13UFUAY (Adaptive Capacity)

A15199 2.4-1 nnanalanluaunam

I RITDRE CRELHGED MSNAIAT | ANNEINIGD
LASHFNA Tunisdsusa
1.lanumamany TanniAuINLege Nynorans IR a9
1 A dl ) 1 o [~ dl o A o
9138 (Clever Ninligaanudndainefuiiany
Together) dszinusineniinaululan
2. Tanums Tannin1sAILANAINNIATY EGIEK 517
N1IATLAN dounavattadingan dnns
(Lock Step) pauANTuAALLATdRLAY 11 9
1= a g |
Tifnsidausanaaslszanaunay
Naudmnssnludain
2 T T
3. Tanuanshiusu | lanfidtdoyunfuiasegiia etials Tdaums &9
[~1 = Q’l [
(Smart Scramble) NATNTNTIUNNITAUTULAT NN
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ANAe FEazIRE R NNSLNBILAL ANMNATINITD
LATHENA Tun1sdsuma
4. Tanuiie Tanfitlusenalaisiunmaa Taisfuna .
ANIRENDDE \ATEgNA N175FEaULE
(Hack Attack) AT INITHATOIUN D

=

d” <3
AnsUsngauesissisiu

i hlddunse

(The Rockefeller Foundation and Global Business Network, 2010)

5U 2.4-1 panalanlueuian

(The Rockefeller Foundation and Global Business Network, 2010)




59 2.4-2 Insflariaeaninanalanlueuan

(The Rockefeller Foundation and Global Business Network, 2010)

The Energy and Resources Institute (TERI, 2009) Wanungtuuunisvimunluauian
vesduRanaumielaefgdunufenisedl 242 dAwiunisdeifiunedl 2 gdunufe
1nsdszannigaLFinm (Quantitative estimation) liwn AutlszaansuazfinuiAsegia waz 2)
N9se NN TIAMUAIN (qualitative  estimation) THwn Fudsan Arudaufis inalulad

Auwandan Lazn1stnmses

AN5199 2.4-2 NMNREN1IRRILN lLe UNARTE9B A AR WATE

The Energy and Resources Institute (TERI, 2009)
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ADITNURATANNENSTNIENITWNUN TS (2554) 1c’~ﬁmuﬂﬂmﬁm@ma?miv‘w”mmuuﬁugm

N19LEMNIAANITIULILYINNNTAMELgNULET enauans Taadnnsiauaauimugutn

M5 2.4-3 NINANLENTAIANTNITNRUILUAUFIUNTLTIN I AN

wuuysnuIn1ed gt laeneuans

Ret de:::;:ilion Title Hydrology

Baseline

1000 BS Baseline Scenario Standard 1985-00

Definite future

2000 2015-UMD  Upper Mekong Dam Scenario Standard 1985-00

3000 Definite future scenario Standard 1985-00

Foreseeable future situation (2030)

4000 2030-20Y  LMB 20-Year Plan Scenario Standard 1985-00

4001 2030- LMB 20-Year Plan Scenario Climate change:
20Y+CC 2011-2050

5000 2030-20Y-  LMB 20-Year Plan Scenario without Standard 1985-00
wio MD mainstream dams

6100 2030-20Y-  LMB 20-Year Plan Scenario with 6 Standard 1985-00
wio LMD mainstream dams in Northern Lao PDR

6200 2030-20¥-  LMB 20-Year Plan Scenario with 9 Standard 1985-00
wio TMD mainstream dams, excl Thailand

6300 2030-20y-  LMB 20-Year Plan Scenario with 9 Standard 1985-00
wio CMD mainstream dams, excl Cambodia

7000 Cam0 Early flood protection and full flood protection in Cambedia

7001 WVINA Early flood protection and full flood protection in Viet Nam

7002 Cam0¥Na  Combination of above

LMB long-term development scenarios

8000 2060-LTD  LMB Long-term Development Scenario Standard 1985-00

8001 2060- Climate change:
LTD+CC 2011-2050

3000 2060-VHD  LMB Very High Development Scenario Standard 1985-00

PN ADUTHUFTANIEZNIINBNNTUNTIN T4 (2554)

Elmar Kriegler uazamuzliagidngiuvuninataainnmanldniudnglozasd

1
=

nslanuaenalafinan gluuuniienlFFunisativayunsdunienisimuasgiauavdann

(Shared Socio-economic Pathways (SSPs)) Tnaldmanuiinniaaasnisussing (Challenge to
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Mitigation) UazN1915U6A (Challenge to Adaptation) slanisilasunilasaningiania

T1n1sRATN NN RN LN TR N AR

lutlszina

5uU 2.4-3 UuuunInaneLes Eimar Kriegler

d’ﬁﬁ'ﬂmuﬂmznseumfiﬁ’rﬁummemeugﬁqLmzﬁ'qﬂmmw']a (@f., 2553) TEAmNI

TasanisdpiunuiaunsasiuniailasullasasaninzgiainiAnasian nsduNILE89sIAN

NAWU UarAngme1mnsedlan Nelidedninsine Usznaumas

1.

2.

walHunsin a9 AMNAIY NderalisnA1anunsiiady
ANHLENTUIRIN TN A UNeaTa (Energy intensity) wazUsz@nsnwnigld
WALNNTIANINANU (Energy efficiency, Supply-Use of Energy)
faaninfinunisanuvizagLniutin (Water resource supply)

v o o Y = o al
Faarinsrumalulatiuazmnnginisalunisasudanimalulad

¥ o [ o a dl o v a
daainfuningInmenstiuaeslssimainentsauliulasaiiursmgia
(Green investment)

FAAMARIUINUIU UAZANTINULIDINTNEINTNYWE] (Capacity supply constraint

of human resource and core competency)
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v

7. dadinsnunisiug (Awareness) wazAnan wlunsBuwbraeLs a1 Tl gNTY

u

Tunnsd5usin

AN51991 2.4-4 NaRAR (Gross Output) TUUINIAUABNFNT

NANAR (Gross Output) nizﬁgﬁu, wiaauumlusminsiaag
LUINGLAAN 3 A./.2010 (W.A.2553); (BRFINTUENEAHA %, aResall)
2553 2563 2573 2583 2593
1. MIWRIULATEENA-FIAN 4,621,243 | 7,013,519 | 10,341,861 | 15,191,130 | 22,314,207
Auwwaliinluedn (Business as 5.18 % 4.75 % 4.69 % 4.69 %
Usual: BAU)
2. Sne I langawiundn 4,598,137 | 6,809,426 | 9,963,349 | 14,779,450 | 21,954,948
2 29/ C Wauiuuualiin 4.81% 4.63 % 4.83 % 4.86 %
TueRnanGuAna T
3. MINAmUNLATEFNA-AIAN 4,598,137 | 9,428,540 | 13,408,309 | 19,315,201 | 27,839,497
ficlefiu wWhenruaennsuaum 10.51 % 4.22 % 4.41 % 4.41 %

s llszw o o

AUNNUNBINUAUUAYUNI5IRE LHATNNUTTIAUITETIYNIAERT (Strategic
4 o - ¥ da P

Research Issues, SRI) (384 “N19idasuudas)iannid W1 NAY Lazn1s9AN1TRILIARaN
Tnelunisfneaiell EnnsszanmNAnfiugeInIneuIARLazdedadaulaul e lulaqiiu
safiAnINIIRINUIATEgRALardIANTRsznA s uaz o ANTUAIR TN INTT 8113

LAZNAINU

o

A919% 2.4-5 Uszisunanniaanudndtylunn scenario

a < o aa 9 @ . '
n ﬂﬁzlﬂu“@ﬂﬂﬂﬂqquﬂqﬂmﬂluﬂﬂ scenario 1/134'3@1/13:!

o Qq

1 PRI N PRI

2 | WaWn d@ruayu Bio-based technology

3 | nsdssiiudnaninaaaninaing lne 74, NINENNTAITNTNR

4 Demand side management

. A wd‘a
5 | Zoning WNEET, WWe9,N131ENAR
6 | nalnfuNeduminulduiuen 8370915, climate change
7 | a5analn nagnsnisdeansiuaulii Aw, 3A3, N19R0ANT
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A1919% 2.4-6 an i lduazToymn luusazninane

NN[E

an i lluaztToymn

Scenario 1 NMWaNe
m@qﬂixmmimuuu

WA UL UBAR (BAU)

nA181# Millennium Development Goals, Feedstock wasanuazvsalilnnelu
%ﬂ 10 ﬂ, ﬂ']ﬁ\lﬂ‘jm AEC Uazka9U, SME, ﬂqﬂLﬂE’m?LLﬁgﬂ‘m@qVﬂ??N
o p a < ' a o o o | |
ﬂ’]u'ﬂqﬂqiqzmﬂ"]?Lﬁ]UIﬁ]ﬂJqﬂﬂlu, ﬂqfﬁ/]'ﬂ\'iL‘V]EI"JENNW']']N@"]ﬂﬂalLWlNﬂ'Jr]ﬂJvLﬂJ

WULAUANANTLED

Scenario 2 NMWant
1e4tlszmalnaiingm

Tuaunam

Feedstock WA, AINTIANNANIUNGITIU FUNUNIINARATHIIA4ITU

Lo

ANATNNT0TUNTUT ST LTI AAINNITHAZANAY, NIANERATHHUYUEG
+ ~ o . = A o ead &£ A
anileuazaisiadl, ArudsaanidyniainsIANaR UgINgIIu HA
arunnlunisudsdulunatnlan, nisviesnaalifymianndauandaun

o 1= o S a a S @ ‘o
Li&‘ﬂﬂJI‘V]?N, Uszanaulifnnunszwin LL@&N‘WQmﬂ?i‘Nﬂ’]iU?TﬂﬂV]muLLﬂm’J

Scenario 3 Uszindlna
wuUaulAenig
ua Ty
(BAU+Mega project:

6047115 111 70W)

Uszmalnainisvmuinadsarunisaanivasuiladuiyuiaiuduag
NNNAIUlUaNIAR,  N13AIUT AN THAWYUNITHANAAANLALAUAN
uRasiUAUIARENNINTY, §AANMNITNYNIZALIAIWIAEN NAY waz iy
Hagruainisnlunisuaedy,  niAnERsLazgAAIUNIINATIALIANINT Y
= o & A = LA o =

N7 ATINUNINIZUGNNANITANTTNINRTNANU LasWTBIUNT,
- Py Aol o | -=4' as = o o
AuwindennnTudnalinvieanednty, dszanauiaiunsenin Aanwg

v o a a
AN laluN RN AL 8

2.5 HANTIRAYIININRLUBILUINNNTNAIULATHFNA fapnaaslszinalng

[ %

AnIeukazdayafanataniLdanennIfe ladansziuasnnnuan1naa e

WUAN NI UNLATEHFNAEN ANaaalszinelng 3

FIFAN9197 2.5-1

u

NIWane Aa SSP1, SSP2, LAY SSP3

o

AN519% 2.5-1 ﬂ’]‘W'ﬂ’]EﬂIﬂ\‘iLLu’WVNﬂ’ﬁWWH’]LﬁﬁHﬂﬁ@ JAN

we3tlszma e
asAlsznay SSP1 SSP2 SSP3
AU LN Y]
sza1ns
GIERRUEETIT Aavdnem nag 44
Gzl IR i nang 44
fM9INIIANE i nana N
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- YAl 6N A4 AN
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ANTANEN 49 AN AN
4INN 6N A4 AN
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ANHIVINNEINN LN A a9 AN AN
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ATaNTeaNn19dIAN a9 AN AN
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naeulafelszaing 4N NAY %N
AN T WINReIN L ARNA ARNA a9
o v ] =
1317191 d9aan A A ArToyvin
Tan Al Wanlaananalan wanle aNGE Taliman e
nn3ustnA ldnswenng ARA AN 1N
AN9LHANLATADN1TY
sr@nininluarusonianus1glseina A NAY AN
wlanadauindan AL AN AN
a 1 oI/ A 1 ol ol
AAntauleunagnissdeiv et AN AN
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fayatlszanstl 2557 arnnsunisinasas HaNNIALATIEIidayatlsvansll 2558

nanNsAIzidayatlsyangt 2563 HansAIzidayatlsyaanst 2568

51 2.5-1 fayatlszanslushnuazaninn

(NTUN13LUNATDI AFT. LATTANAREI)
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HaNNIALATIEITTayatlsyansl 2573 HaNNIALAsIEITTayatlsyansil 2578

519 2.5-1 dayatszansluefnuazeuinn (sie)

(NTNN1TUNATDI RAT. LATNNAAE)
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anulaunaniswmun Inauaud 4.0 Mlsznialaeiguiaiaqiiu IAlHasudr Ay
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5191 2.5-2 gaaansineuaus 4.0
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1 a d’jd a ¥ o 1% A
nelsinsaumNAnT wmwhmuummwmﬂﬂi:mﬁimiu@mmmiq ARALLLAR

] 1
=K a

nwaei 1 MuaniaasyauinlueAnTelA1dnInIsasAule GDP 3.2% uazninaiei
2 WunansasgianiasuulausgnsAanfinauaus 4.0 uaznsaun1swmunaed ad. Inad
AdRIINIsLasTYALe GDP 5% Aagiln 2.5-3

Taaiseazlas AL HAn HAANI WL AT U 4
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GDP per capita in each scenario

20000 - Us$ per capita per year 19,010
18000 -
16000 - Scenario1: GDP 3.2 % ,"
(fromlast data from 1995 to 2014) /
14000 | Scenario2: GDP 5 % S 10 734
(NESDB 12™ | Future Thailand 2036) / P
12000 -
/.7 | Middle
10000 - /4' ”/ income
Rl trap
8000 -
6000 - 5,600~
4000 -
2,044
2000 -
0
TR R = R B o B @ B e A B B 00 T T S ) B o B S T S T = A /== T'g
SO OO OO0 O O ™ o ™ o= = OO
OO OO0 O OO0 OO0 OO0 00O O 0o o O
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5U% 2.5-3 nananenismuAsgiavedLsunane
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unN 3

msﬁn‘mLmzmw«i'\ammﬂﬂﬁﬂuLLﬂammwgﬁmm Avadlszinalng

3.1 wuudraaspiannialannngls CMIP5

nisdsziliunansenuaesnisilasuutlasaningieinialueuiananusieseande
LULAABNANNARaNTALAN (General Circulation Models or GCMs) LNa%11N1931899

a o dl o &Y = o
annniantAswiunaannisiasunlatsrauintFaunszanluuaINIA LLUSIa8s

v

anInEaINIAlan (GCMs)  lun133na89anszuaun1IniAndeatunssenid Nunayns

09/ [~1 A 0” [~1 a 3 A 091 [~1 a :/l % A a )
dndalunziavsaniudeusinudalaniuide Windavsnadalanlfvaziuny Inganang
NNNANNITAUAAIANTLDINT INAIULBILTIEINIARAZHMNANNS IneaABfiugIuTesannIs
a . . v -dll '8
w1985 - aland (navier - stoke equation) TuwnuisyuaasiandasReulanesgumnanans

. A A k% | 1o v i o v Y o
(thermodynamics)  NiNE2T8Y 1R NITUHENEA AT WWFAY wuuanaasdsldnannisg
sx e UAT I EaAaLa (numerical  method)  MN1999LTINAMNUAINUANELRANITARDULR

o o

199118 NMBATUATANNIINITINN ANANRUSTasaNn AT uug1uN1991909

o 1%

annpiennialtandosldsunsumaniiamainadududen nnsdszyndlduuudnaeg

annianialanidunisiiaanudinlasaznisaianisainiailasuulasaningeinia

v

TuauiAm $9NDININEINTIRINIA NN9UTTIUNANIINY (impact  assessment)  MLAATY
a N a_y
annsitagundasaningieiniAansae
wuuAnaesanIngieIniAlanazasuaaningleinialaaldnsalan (grid cells) N

anwuziiuauiis Tnadanuazi@anlulnuuay (horizontal resolution) 825313149 100 014 300

v
o

Alawmnsnariaanuazidenluwnusa (vertical resolution) gj3x1919 10 FUD4 20 Fu

v v
o

Tuduussaaniauazunndn 30 duludunmayns azmiuliduuuinassaningiainialan

a o = a d’j a v d@I ] ] =2 a
AZUANHIULANNALLAL AN NUN ABRULN1 UL TIREAINAFANTAN LA U I INUNANTENY
dl a d” dl a QI 1 :/I ara ndl dl 4 [
‘VlLﬂﬂ?.lu“mﬂﬂqﬁ‘Lﬂ@ﬂuLLﬂ@\‘]@ﬂ’]W@jNﬂWﬂ’]ﬁ ﬂ\?blﬂﬂr}'\uuﬂ?Zuquﬂ'ﬁﬁ‘m’]\‘ii’\l@ﬂﬁ‘l’]Lﬂﬂqm”ﬂ\‘iﬂ‘i_ll,il"&l
= A @ &y ° ° Yy o o o a L
Nﬂu’]ﬂ’&Lﬂm/lL@ﬂ"’Nllll@’]N’]?ﬂ‘l’l’mqﬁ‘@’]@@\‘liﬂ AAININITNINUARQLL LA (parametrizations)

Yy v | % o | o b .
LW@Iﬁluﬂ’]i'i’)llﬂiﬁ_l’)urﬂﬂ‘ﬁﬂﬁ"] WIAQENY b1 NITANANIAIMNTBY (convection) NTIEUIUNIT

Hafu (land surface processes) AN albedo WAXANNANEA (hydrology) $aNDNNTLNARNTBY
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W (cloud cover) Aifunilefunaesanalaiwiven (uncertainty) lun1937a898nINYHBINA
Tanluawnas

TaseaisrequuLRNaesan ngRaIniAlantsznasfae

1. WUUANABIANINYNBINANAN (Simple  General Circulation Models:  SGCMs)
HULLLA1289UANT89IN1TA1ABIAN TN HBINA GatlsrnauagAuduRusiiRea ety
AnuantRvesaans iu gaugd Wi fumulmiaiandwarani dowlugjasldifednm
NTYLUNNIT09L 738NN AT Ll FLda s agldnngsanisananisaianingiainialuaunas
ga3lan

2. LLuuﬁ’]@mzﬁﬂﬁWﬂﬁmmﬁmu%um?mmﬂ (Atmospheric  General  Circulation
Models: AGCMs) fluuiLsnaesdauesUssenniAfisanfinfiu Tnelsaulsfidn TyRe QO
mmﬁmu@ (Sea Surface Temperatures: SSTs) WATANINLARUBILITTENNNA (atmospheric
chemistry) WnAqaiu Inain1snvuasauLlsia3s (parametrizations) el lunnssay
NITLIUNTIFANNT LU NIIWANIAINTRU (convection)  NILUIUNITHIAY (land  surface
processes) A1 albedo Lmzfamﬂﬁ‘wm (hydrology) muﬁqm@ﬂﬂﬂqwmmm (cloud cover)

3. me"m@mquﬁfmmﬂmuwmgm (Oceanic General Circulation Models:
OGCMs) LﬂuLLuué’ﬂ@mmmwmﬂumumwmmmﬁum’mﬁmﬁuﬁmmﬁ%umammﬂ
Tneuundnagazsasnitelisantiudddunsia @ﬁyufmgjﬁmmuﬁm@wmLLﬁi@:@mﬁuﬁﬁﬁ
NNTIRUUASHEN LN LLLRNABS

4. LL‘Ll‘Ll@"’]@@Gzﬁquﬁmmﬁ%umimmﬁ - Nayne (Coupled Atmosphere - Ocean
General  Circulation  Models:  AOGCMs)ifulLidnansiisouiandaudussanniAuas
gnunmaynsnnsandindoaiiy vinliaunsndrsviuuuaiaesaninglanialiindiaaeiu

ANINANNLTUAT TeazdiaanmINNATIALARELIUN1TANABIANINONEINIARINNNTANUUA

a

v
o

Jevlarevian (boundary condition) WLLANREIANNGRRINATULITHNNA - uvdams
fannuagududeulunisdiuaniige wailasamunzanlunisainnisalaningfienna
luauanvesian

91l7 3.1-1 uameimuINsTeskLLIaasan g iamalan Taelugausnuuusnans

Wtayanieniadunsn 3undn Atmospheric GCM  1ita AGCM sesniinisiisilugauaas
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k2
HNAYNeg wazUAY 1u199289n139A%1 IPCC Second  Assessment ReportbUaNaas

o |

Hnsialudauans Aerosols TRumLIMANAtysianisulasuulasaniwgiainaa lunisiemn

FaNIULILANAaINANNFUaULATHAIINAZIDEAZ49TW HNN999N Carbon  Cycle, Dynamic

Vegetation, Atmospheric Chemistry, az Land Ice interaction SluLLUU‘ﬁW@@QLQ@ﬁ(‘fumqm

5U 3.1-1 nMammLuLaae)RenAlanlussa e

(IPCC, 2013)

lutlaqiiufl Climate Modeling Groups 141 20 ngavialandi lFvinnesimmun GCMs uaz
IANAAINNIINNBTZUING World Climate Research Programme’s (WCRP) Working Group on
Coupled Modelling (WGCM) wag International Geosphere-Biosphere Programme’s (IGBP)
Integration and Modeling of the Earth System (AIMES) project Tun199ANN climate model
experiments malEilasenng Coupled Model Intercomparison Project (CMIP) Tmﬂuﬁ@@ﬁu
at/luaf 51i% CMIP 5 (Meehl and Hibbard 2007; Hibbard et al. 2007) &1 CMIPS
ﬁf‘fmqﬂ@zmﬁm) Lﬁﬂﬂa‘uﬁuﬂaiﬂmmLLuuﬁmﬂﬂumuﬁlLﬁlmgﬂmrﬁ“ud”g@i’mmmmﬁfmuummm
Fafluaadlsenauiiinanuidinlalu feedbacks  Aaudinetias (2) AOANEIANAINTD

Tun19A1aN130TlUuganAY95E WAy (3) INBANHNTNANMATLAALULA a8 liNan1931a89
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uansnaiunelfiteulanadanaeiu (Taylor et al.,, 2012) 3171 3.1-2 uaAIANANRUSTE
o a a o Y [ e

HAN19ANasguUnuariRNIuluaIn GCMs  ulsuisunudeyadaunnnienl Tnouans

D awmuIN17289 GCMs Faws CMIP2 ludastla.A. 2000 CMIP3 lsugaaila.A. 2005 way

waiTaqiiiaa CMIPS  aziiiulfidn pattern  correlation 784 GCMs — dAgaainluusazina

v

LA ILAWDIWIUWINIII89 GCMs  N1AT1 TneqARATLAAS pattern  correlation  U9dusiaz

v
|

LUUR1829 wazqaddedduANsE g IuueNAINTLHAT29N19Aa 8GN NN AT pattern

correlation agluinuainnIn uazdAruudslsussninauiusaiaaspaudngtiasuin luanei

v

17978093 U UT AU NNAIuNNUsTey CMIPS  uazdmAanuuilslsauszugny

WLILANABNARAAY
Surface Temperature
1
5099
E =
S8
[=] *
] -
c
5 0.97 -
= | .
o
0.96 -
i ] ]
0.95
CMIP2 CMIP3 CMIP5
Precipitation
1
c 03[
S 5
© . '
[i] - [ ]
£ 08 - .
: * :
s 07k 4 *
g ' :
0.6 . .
*
0.5 | | |
CMIP2 CMIP3 CMIP5

5% 3.1-2 nawfseuey pattern correlation 5211979 GCMs

luila CMIP2 CMIP3 uazCMIP5 (Flato et al., 2013)
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3.2 MWMTIANaadIN1sUaasANgisaunsEan

o al o %3 = n:ll o
nwantaasluauianigaudAnylunisAneiuansznuainnisilasunlasssau

o - = o ayy o = a =
ANTLTaUNTZAN Iu@mmm‘wm@@ﬂu@mﬂmuimmmummuumgmmmﬂ@ﬂuuﬂm
1uL%QuIﬂUWﬂWWQ9ﬁﬁuLﬂiH§ﬁ@LL@Zﬁ/\‘im\liuﬂ’]ﬁ‘Uﬁ"imﬁLL@Zﬂ’}/UﬁQﬁiﬂﬂ’]ﬁ‘LﬂaﬂuLLﬂﬂﬂ
ANNARNAINA 317 3.2-1 UAPINITLIUNNTULUAIALTU (sequential approach) TunNsWELA

o Adl & =® 2 -dl 1 o
nwanaasn M unisAne luanm LL@&E‘L]‘V] 3.2-2 LL'ZQﬂ\iﬂ?Z‘U'Duﬂ"IﬂLUU@ﬂlu’]uﬁluﬂqﬁ‘wIFN‘LL’]

4
o o ¥ 1

nna1aed fediulganainnszuounisuuuataudu A lideaansrazioa lun1swmun

ANANA89 Lazn1suAInanaad i1 lunsAnennanssnusaly (Moss et al., 2010)

51 3.2-1 ATLUIUNITIUNIWAUIAINA AN I AsuLL A

R NARLLAIAL (Moss et al., 2010)

g1 3.2-2 N9TLILNNT IUNNIWAUIAINANADIN L AL A
NRENIALLLALUIBEMTL CMIPS (Moss et al., 2010)
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AuFuninanaesnisilasunlasaningieainia (Climate  scenarios) luaunam
Al eMips  Tannvusuiug in3unainisuafa@daansgeulaainisanilanaulauns

Mnendes InaniuueLili Representative Concentration Pathways (RCPs) dszneauliléag

1as

4 scenarios  A9AgLAN3197 3.2-1 TneTalzanusas RCP azasfiauleiBuinin suniag

o |

AYNNFRUANNANTEaUNYAn (Radiative Forcing) uila.@. 2100 dnsinsriuneuyAanaunIsN

a9

m%‘%‘ﬁ 3.2-1 Representative Concentration Pathways #1115 CMIP5

(Moss et al., 2010)

Table 1| The four RCPs

Name Radiative forcing Concentration Pathway
(p.p.m.)

RCP8.5 >8.5W m~2 in 2100 =1,370 CO5-equiv. in 2100 Rising

RCP6.0 ~6W m™ 2 at stabilization after 2100 ~850 CO5-equiv. (at stabilization after 2100) Stabilization without
overshoot

RCP4.5 ~4.5W m ™2 at stabilization after 2100 ~650 CO2-equiv. (at stabilization after 2100) Stabilization without
overshoot

RCP2.6 Peak at ~3 W m 2 before 2100 and Peak at ~490 CO5-equiv. before 2100 and Peak and decline

then declines then declines

v
o

Tnaseaziganreininanaesnisilaauulasaningiennianielfiusias RCPs HAA%

1. RCP 8.5 wuananisilaasfnggaunszan ludnsngs

a

RCP 8.5 un1sanaaduuanenisdaasfnaizaunszanineliiuininisvise

wlatneaauanlunisanfingisaunsean Tng RCP 8.5 axfinnisiassfinglizaunszaniise

[ o

o jo o o < A Do o .:4'
NINTLNTIA 8.5 1ARFARNITINLNAT SINL—]@Q'WLﬁuﬂq?ﬂ@@ﬂﬂqsﬁL?QUﬂﬁgf‘Qﬂluﬂm?’]W@j\? 0N

AssULAsNAUAIwNUNITlaasR TmEaunsanlusNga uni1slssiiueiTui 4 (Fourth

v
o a

Assessment Report, AR4) A2 SRES A1 F1 (fossil intensive) ailussanyfgaunisilaes

Angizaunszanige Tnaiiiunisldndssunaadaliunan RCP 8.5 lHFuntsWmuiann

International Institute for Applied System Analysis UszinAeadwiss RCP 8.5 lHnnuun

v

anyAguAssialln

] 1 dl o = 1 (24 A ] :// XK =
ANUAIININTUAZENITUaaRN T TaNN AN UILANATNAUDNT A.A. 2100

P~ e A dl P o
Nﬂ’]ﬁ‘ﬂ@ﬂﬂﬂqsﬁNLmuVI?QWLiq PANTUU

QI o 9141” dl o ! v o rd‘ 4
WngnsnslnunnIn s sdgnuazjaer lunsdadng deazidunsenazsu

TunainALaagLlszanng

nuutlszanslanasiauau 12 Audual Iaduge A.A. 2100
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dmsnsimumemalulageslusyae

dj A d” a a i o
- NN e waseaTaag19uin

1
=

nsldnasnuuulanludnangs

- TfunmsmavisaulaunamiupnlunisaafingBaunszan
2. RCP 6 uwananisiassfingisaunszanludniiliunans

RCP 6 1{lun1sdnaasuuanianistaesfingGFaunszaninalin1snnuuaninsnisuas

wlatnamuanlunsaningizaunszan mutsinsimuniamalulag lusyaimis The RCP 6
o { 24 A A o 1 al o o = (2% A

agyinnslaesfindizaunszanisanin1sudig 6.0 dndsansamasLac TN uAN G ey
nszangeqnalull A.A. 2100 antuazetluscAuAIN (stabilization) @edad1iunislans
(2] = o % o = = o o 1 (2] A
Aalzaunszanludnanliunans dvianisiieupesiudaununisdaesfingizaunszan
Tusnearunistsziluatiuf 4 (Fourth Assessment Report, AR4) Aa SRES B2 dailunnssd
anyAgunisaesfingFaunszaniiunane-n RCP 6 lHFUN19WmuIAIN National  Institute
for Environmental Studies tszimaiili RCP 6 linnuunauyAgiusssielld

dJ A dly a 2 ' o
- NN ME@enwasWeaTag19uin

A ldnaaauLulanlusmnsUwnang

1 '
a o A

Dd’j dl ° o bd’j v o &
- Wngns s lENuInINIsmzlgnuazandnsanis NN ane lunnsU Adng

= 1 24 = [ dl
An1sdasinaimuluszaune

- agfinnaddesfnaiaunsyangeaaiisanas 75 1l A.a. 2060 uazanadiasay 25
wasaNHuL A.A. 2060
3. RCP 4.5 uwamnenstlaesfnaiieunszanlusnmiiunans-sin
RCP 4.5 lunnsanaasuuanienistaesfingiseunszaninadinisnivuaningnig
wazulatngpauanlunisanfnaiteunszan sandeiinaimmmianaluladidanuiugde

RCP 4.5 §AuAR1aARAL RCP 6 lun1sssanymsiuuneatng Ine RCP 4.5 axninislaas

d49

a v &

2% = I o 1o ] = 27 = =

ANairaunIzanININ1TUNNG 4.5 dnAnenisannsiazilFuuATiseunszangegalul
M , o = . . < A PRy o o

A.A. 2100 Antiuazeslusauah (stabilization) Fenadiu RCP 1iANNaenndesiLA

nenennlunisannislaesfingisaunszanluaaiii faiinianeumesiudmununislaesiioe

Faunsyanluseaunisdssiiuatiuf 4 (Fourth Assessment Report, AR4) Aa SRES B1
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ufunissvanyfigiunistaesingizeunszanin RCP 4.5 lHFun1sWmuiann Pacific
Northwest National Laboratory Uszineianigaiwsdni RCP 4.5 lArnunausfigiusssieldl
- s lnasuuulanlugnsmn

- dnsdadsunnsilgnilnieantlyuiniaclaniau

v 1
v A o

o ! % o o A = o &
- andnsnsERuININ s zdgnuazvi e lun sl Adn g iesanninisiinay
a % % =
YAILALARANNNITN LN AN AT E
al 1 (2] A I %
- dAulaunanisdaasfndaaunszanasndingg s
-~ D e A o ~
- dAnsdassRraRmnulussAuAa
- azanrUaaudnaizaunszaniiuluinaaantdesnauarduanaslull a.A. 2040
4. RCP 2.6 huan1anslaasingizannizan ludnaien
RCP 2.6 wflun13anaaaiuanenislaasfngizaunszaninaunnsnisvisauleuns
2] A a v o 1 [ A [
pauANluN1sanfingizaunszan InaininsnistivAunisdaesfinaisaunszanuazannisaas

= o

VAR EAaeAAN Tng RCP 2.6 azn1n1sUaeaingisaunszanyisaninisuaiag 3.1 Jnfnen1sna
INATWATABE] ARAAIAD 2.6 ”mﬁﬁiﬂmmqmmwa”uqmﬂ p.A. 2100 Geftadndunisaes
Anaideunszanludmsin RCP 2.6 1§5Un"9Wmunann PBL Netherlands Environmental
Assessment Agency UseinAlulaaiuais RCP 2.6 Vl,ﬁﬁ’mummgﬁﬁmﬁwi@iﬂﬁ”

anng MimamAaIlssinnneaata

- g knasauuulanluansmn
o al o o Y dll ng
- AuulszansTanarlanuai 9 WuAUA [ UgA A.A. 2100
N o yd’j Ao I o =
- WngnsnslENunnInIsmazgn Ineldnasanumanim
dy | a a
- maaeelAdndNdss@ansnan

= 1 (24 = A
- dn7UaeRNTININUAAANTALAY 40

'
o K

- azfinnsassfngisaunszanluliuiuasiaunseiaded a.A. 2040 uas
ENANAIUATDIARAALAUAUGA A.A. 2100
- aziinstaesfngisaunszangeqalull A.a. 2050 uazazifingafuenlnaanlas

[ARAI 400 ppm
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v 1
=l

gU7 3.2-3 wansguugAnuiatanmdasuudasldnnalsininnisdnassdaesy
Anaeunszanees CMIP3 duiluninnisanaesilaesfngisaunszanuuy Special  Report
Emissions Scenarios (SRES) ilazaas CMIP5 FailunInnisanaealassRngaennszan kL
Representative Concentration Pathways (RCPs) waygiil 3.2-4 uansnisufFauinauiiunng
1o al U 1 dl Y < % XK o 1
NITUNTAANTAUTZUINN SRES WAy RCP aquans iiuAIMNAR 8 ARNNIUIZ1INg RCP 4.5

Wae SRES B1, RCP6.0 Uag 1S92a, RCP 8.5 ilay SRES A2

2

519 3.2-3 gruugifiuiinlaniiasuutlaslinialfininnisdnasy

Uaesfntisaunszanaas CMIP3 ilag CMIP5S

(IPCC, 2013)

5U% 3.2-4 nsnfreumeutFuiuniswfAnnteusTinanm
n1sanaedtlaesinmiFeunszanyed SRES uaz RCP

(IPCC, 2013)
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CMIP5 1sznausinanisanassaningiainialuauiae 2 anwe Hun 1) n19anass
lugaaszezena (100 T) uar 2) msdnaeslugaaszazdu (1030 T) nssraedlulusruzens
"ﬂ?;;“mmumﬂﬁma?wri@umiﬂﬁf?ﬁqmmumm TnevalusrazduuazsrazannazauzLL
ﬁm‘]_lﬁ?wd%‘lm‘ﬁ‘mmﬂ—NM’]@HV]? (atmosphere-ocean global climate models, AOGCMs) way
LULR1AB9IUUANN] 2091a0 (Earth system models, ESMs) inlilfas uaziiiasann CMIPS
faeuimrennIaaesanmgianniAnainuanegUil 3.2-5 uansunugiagnissnassanm
ananelianiunisalsine Tasudadusniunisalfegluwnunatsuazdensaudas
LA T ImﬂﬁlmmuﬂmqLﬂummumitﬁ'nﬂ wuuaaestin 1 lunnsaaesann
HeINA Lmﬂmq@@m&juﬁm arnununans Wuaniunisnidwiumisnuiisuladneianis
nacivtedeansAnmluddnuiniu weanandudedinisutisaniunisainisdtaeadann

'
a A

nReanIAelszIduLAzITELINALLLLANA9 WARNa8anNIN)RaIN A THaUIAR LAY

u

¥

A = ° o A a yaa <
ANRNNTANINA ﬂ"mﬂxlLT']SL'Qﬂ']?L‘l_]@ﬂuLLﬂ@\?@ﬂ’]WQN@qﬂ’]ﬂlﬁﬁﬂ\ﬁ]u

5% 3.2-5 ununiasUn1anaesan nenIAne 1
an1un1nisnge neld CMIPS

(Taylor et al., 2012)
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3.3 maulazsusdaspianidludssnalnaluass
An1inauneuaiuayun1siae lHaaNneun194uAIIsilazlsTinaan uNN

v
o

aefANgR Nl auLlasgienimaesineg A3 2 w.A.2559 (A1rineunenuatua
N34,  2559) TnainnistlszunauazdtinssinanisAnwAugieIn AINe1aInenaIs
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A15199 3.4-1 WuuRaesanIngianAlanila

9U79NRN CMIP5

Modelling Group Model Name Historical | RCP2.6 | RCP4.5 | RCP8.5
Commonwealth Scientific and Industrial Research
Organization (CSIRO) and Bureau of Meteorology (BOM), ACCESS1.3 1850-2005 - yes yes
Australia
University of Miami - RSMAS CCsMm4 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
Commonwealth Scientific and Industrial Research
Organization in collaboration with Queensland Climate CSIRO-MKk3.6.0 |1850-2005 - yes yes
Change Centre of Excellence
Canadian Centre for Climate Modelling and Analysis CanCM4 1961-2005 - yes -
NOAA Geophysical Fluid Dynamics Laboratory GFDL-CM3 1860-2005 yes yes yes
Met Office Hadley Centre (additional H.dGEM2-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 MIROC5 1850-2012 yes yes yes
Japan Agency for Marine-Earth Science and Technology
Meteorological Research Institute MRI-CGCM3 1850-2005 yes yes yes
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Modeling Group Model
National Center for Atmospheric Research CcCsiM4
Centre National de Recherches Météorologigues / Centre Européen de Recherche
CNRM-CM5
et Formation Avancée en Calcul Scientifique
Commonwealth Scientific and Industrial Research Organization (CSIRO) and
ACCESS1.3
Bureau of Meteorology (BOM), Australia
Commonwealth Scientific and Industrial Research Organization in collaboration
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with Queensland Climate Change Centre of Excellence
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Met Office Hadley Centre (additional HadGEW2-ES realizations contributed by
HadCM3
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Institut Pierre-Simon Laplace IPSL-CMBA-MR
Atmosphere and Ocean Research Institute (The University of Tokya), National
Institute for Environmental Studies, and Japan Agency for Marine-Earth Science MIROCS
and Technology
Meteorological Research Institute MRI-CGCM3

TunnsAnesziliviuuaiassaningieinia 5 lfuuanianistsziumuiurfnaes
° = P P ° A o £, = °
a1una Tnloae LarANIZ(2553) na19Ae HuNIHLLLANANRUNTUAI4A AD LLLANASY
neld CMIPS  senauiun1siansnun A Nas BT NUNUBILLILANA94 (resolution) A
a v o a o =X dgl ¥ o
nisdsziiunoiudanndeslunisdatassaningieiniailaqiiu tnslun1s@nuilanii

nsfFeuiaufiuiuiuainuuuatassan ngiennialandufiunndudainanisnd

& [
A A

annINgalsznIu waznsngAtaNing AsauAguuiislszmalng ludoaaisendned
A.A. 1979-2005 ‘Emmmaﬁvuﬁﬂixmﬂim@@mﬂumjmju{mﬁﬂ 9 ﬂ@:N@:Nﬁy’] sznaufag
ﬂ@:m@ju{ﬁmﬁmuﬂﬁﬂm, nziuzjmfwmml,l,ﬂ{’wmmﬁu, mﬁuzjm‘iﬁlﬁ’wwa?zm-viﬁu, mﬁmjmiﬁ
uxnang, ﬂ@:N@:S\Iﬂ”’m’Nﬂtﬂ\‘], ﬂ@;my:milﬁ‘ﬁ’mﬁﬂ%tL@‘d’]ﬂV]ﬂﬁl:fH@@ﬂ, mimjuﬂyﬁﬂmmfhma
@19 lnenzduen, ﬂ@;m@uﬁyﬁmﬂi’m’ﬂmxﬁumﬂ (flsgnane) LL@:mjmjuﬁﬂmﬂﬁlﬁﬂmﬁum

(Fadunnsiu) Aananslugihn 3.4-1
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3.4.2 MsdszidunuuaraasdamwaiainiAlandmiuilssndlne

Tunrsdszifunuuanaaslunis@nenil iaanldwis e aslunisaiaszyt 2 nntnas

15uA BIAS baz RMSE N19A1104A1 BIAS Aduandlugunisi (1)

2P
BIAS = —Mn_l A (1)

i=1 % obs

Tne P, AeTRIRHUBRaUANULILANaasaNINgHaNATan Talupiefs
s & A ' s = 4 Ayy o : a4 & & A
Fenunaesusazguin, P, Aetiunnlusaimeuildainnisnmada aaiudiieas @i
0IUAAANIILAY N AeANWIReUluEagaan 27 T Winriu 324 thaw @9A BIAS fixnndn 1
AzuaAItaNIIaaedin s und s liingendndayadananisnl uazen BIAS  #iflaandn 1

= ° = v 9 P o -
azuansiansanaesiunuelunuw iudissndndagyadananien

NTANUITLAN Root Mean Square Error (RMSE) waaslugdunisi (2) 41v5uAn RMSE

AzuanIieANAaIAAfaulntRALTaINITAaes NI MuA I NRULAaeeRa n1ATan

= o Y Lo
LWﬂUﬂUﬂ@H@ﬁQ NANITEUY

in=1(PGCM - Pobs)z
A n

RMSE =

3.4.3 Namfiﬂfa‘ztﬁuLLuuﬁfmmamwgﬁmmﬁTandm%“uﬂizmﬁ"Lwﬂ

HANIIATUINLAT BIAS AT RMSE 289MLILANAdaNINAHen1Alan 9 LULA1aes
ga9n17aaa93u el ululsemalnaludosnan A.A.1979-2005  wamelun1319n 3.4-3
NANITILATILARUAAININIANTDIANNAINTD I UN19AN AL NI U WU AL U LA 8D

v [ a os// o = 2 tﬂl v
angudieya CMIPS  Tnauuudnassaningienislandia 9 wuudnassiiuusliunazli

AR usetngendndeyacuainnisnmadn Inala1 RMSE agflutdag 186-626 wu.sial]

a

AmFuBunnelusaneun A1 RMSE agjludaq 50-122 uu.slell uiiuanaesnden BIAS Tndiaes

A ~ '

1 9nNgauaziAl RMSE fiaefiga A IPSL-CM5A-MR UATLLLANABSNINAT BIAS Uaz RMSE

=

UINNEA AR CSIRO-MK3-6-0

q
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M15199 3.4-3 Bias LAY RMSE annnisanaadiiunnululseimalng

o a ai v =]
AMNLUUANADIANTN)NDINN AnlElunsAne

Climate Model | Annual Bias | RMSE (mm/year) |RMSE (mm/month)
IPSL-CM5A-MR 1.00 185.5 50.2
GFDL-CM3 1.02 191.9 57.1
MRI-CGCM3 1.06 257.8 98.7
CNRM-CM5 1.10 242.3 53.0
MIROC5 1.13 251.3 52.6
HadCM3 1.17 334.7 73.0
CSIRO-ACCESS1-3 1.20 387.7 93.6
CCSM4 1.27 407.6 70.8
CSIRO-Mk3-6-0 1.44 626.1 121.7

UANAINNITIAIEIAT BIAS uaz RMSE 2esdszmanelnaninganuda n1efAnunls
NN193ATIZUAN BIAS Uay RMSE 189ngNgNtnnan 9 nquguin uazdinssiuaniduggnia
A | 1 A =X A 1 1% 1 A a =<
A9 1990l UIEUIITADUN HNIANDUABUAATAN LAZTINGLAITTNINUABUNG AANILUD
A % d’j dl 1 1 091 P4 ; o y 1 dl 1 1 1 N
e andulununngugiinialfidinzduesn (eenalng) ndasgauegszudnne

= A a 1 % 1 A =X A o
FATANDARUAINNAN LATTWNUAIIENINADUND HNANDRBUT Y

71U 3.4-2 uanaAI BIAS 2991 FN el UINERRUANULLAIASY 9 UULANAes Ty

a

Huazmn9nAuas 2eenguguinialuiufy (inland river basins) tszneaufaanguguinanan

k4
U ! o v

uwdtnle,  nquguitatTudtnanaziy,  neNgNUEINTEEN-YINAY,  neNgNNILNNaey,

q Q

NANANEILNLZNT AINNNTANHINLLY WLLANAINI 9 LULAIABNAINITNA1 D91 THN DR Y

Tudaanguuldlndipasivdeyaluainnisnmadn luanzinisanaestiuamuluganquis

4

A o o tzll L { ° 4 o o tzll L
34‘1/]\‘1LLUU@’]’Z‘I'E]\WIELM?Y]@J\?WJ’]LL@ZI?]’]TI’J']‘I]@Q;I]@Bju@’mﬂqﬁ‘lﬁﬁ"m')ﬂ Pt P Yo NN b7 Lo TS Er Viaba BTG

Tudqanquisiaindrdieyacuainnisnsaadnreudianan 1Hun CSIRO-Mk3-6-0 and  MRI-

CGCM3
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Group of Mekong (Wet Season) Group of Mekong (Dry Season)

Group of Salawin (Wet Season) Group of Salawin (Dry Season)
Group of Chao Phraya-Tha Chin (Wet Season) Group of Chao Phraya-Tha Chin (Dry Season)
Group of Mae Klong (Wet Season) Group of Mae Klong (Dry Season)
Group of Bang Pakong (Wet Season) Group of Bang Pakong (Dry Season)

519 3.4-2 NaMuARIAT BIAS 289011331089 FTHNUNUIIELABUATN 9 WLLANABY

TudangRuLaTnRaIIeINgNgNL inland
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Group of East-Coast Gulf (Wet Season) Group of East-Coast Gulf (Dry Season)

Group of West-Coast Gulf (Wet Season) Group of West-Coast Gulf (Dry Season)
Group of Peninsula-East Coast (Wet Season) Group of Peninsula-East Coast (Dry Season)
Group of Peninsula-West Coast (Wet Season) Group of Peninsula-West Coast (Dry Season)

5% 3.4-3 n3uaAIAT BIAS 2991193108950 UINELABUATN 9 LAY

Tudaeggelunaznguasreangugurinadinia

3171 3.4-3 ugnar BIAS 2esimnaulumeiFananuudans 9 uundiaes ludaemg
HULAT T4 LAY m@qmjmjmff}mﬂﬁqmm Usznaufae ﬂz\imiuﬁ”f]mm‘lf\mzm@"mim
neduaan, ﬂ@jmjuﬁyfmwﬁqmaﬂ'ﬁﬂmm:d”umn, ﬂdmdwﬁyﬁﬂﬂﬂiﬁﬁﬂmziﬂﬂﬂﬂ (Hlegnalne)
LL@:mjmjmﬁqmmslﬁﬁfmzfum (Hesunnaiv) wuuanaealnediulugjanaeeiFunueluliugengs

duldlndreaivdeyanuainnismsadn (A1 BIAS HAnlndaes 1) andiulunguguiinansdy
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nriaga nanzduaniliAdsnaluludosnggiugandndeyaduainnisnsadalufeunn

o o dl ¥ o 1 % dl o 1 P4 o
NS ENEECRFRAN LLmJGm@mﬂumﬂ?mmduﬁlumm@LL@W] mmwmg@ﬂu@’mmmmmm

AaLd1aN1N TEwA CSIRO-Mk3-6-0 and MRI-CGCM3

A1919% 3.4-4 @311 Bias uaz RMSE lutangruuazgquas

lutlszinelng
CCsm4 CNRM-CM5 [ CSIRO-ACCESS1-3 | CSIRO-Mk3.6.0| GFDL-CM3 HadCM3 [ IPSL-CM5A-MR|  MIROC5 | MRI-CGCM3

BIAS 1.26 1.05 1.26 1.65 1.08 1.14 0.99 1.07 1.16
Wet Season

RMSE 332.9 192.0 381.3 756.5 166.1 246.8 144.4 156.7 285.9

BIAS 1.34 1.36 0.91 0.30 0.70 1.31 1.06 1.46 0.55
Dry Season

RMSE 108.1 107.3 84.6 156.7 93.9 136.0 91.1 141.2 112.8

P197971 3.4-4 ajlAn  Bias war RMSE ludasgguuazngubslutlszinelng
Sontudraasiliien BIAS Tn&uAes 1 mﬂﬁ@m%ﬂwﬁqqq@Nuu@xq@uéﬁq 18un IPSL-CM5A-MR
Tuda9ngeluaziiAn RMSE ﬁzﬁaﬂfiﬂuﬁqqq@uz’iq WULANAReR 1A RMSE ﬁﬂﬂﬁ@ﬂiuﬁwq@ﬁ]u
un  IPSL-CM5A-MR uazuuLd1a89# 1A RMSE ﬁ@ﬂ%mlw‘ﬁqqq@,tﬁa Hun CSIRO-
ACCESS1-3

Tunisdssifiunansgnuainniniasuudasaniwgiennialuauian lasanis
NNIANHINANIZNUNIAIUGNNINGT NNFLFLRUAINAINIINVBILLLAIABIAN N BN A
TunnsaaesanIngiannieluais Jusadanlunsfiansanidenuuudnaas fmsnzanlu
nsAnensaeuulaiianainiuluewnan lnevinlnsdnaesanmgiiannidazinanalsl
uineuuasd Bias  1Rndu nsdneilszeziiacdianissniuiundnaesaningiennia
9 uwuudaedaInguiieya CMIPS deLlsziupa NN TaTeILLSNaeean N e A
lunsanaaiBuindusad waziBuiudusanausesilsznalng Taaiinisiiagiet
wWrauweuiufeyaduainnisnsadnaensugaiianingruaznangalszniu Tudaanan
A.A. 1979-2005 UAZAILAUAN BIAS uaz RMSE sesiiviuiiszmdlng wazuannisdiasz
"Luﬁyuﬁl,wimﬂ@imjmﬁyﬁ FINDINNTUENTATIZT T AR UUAZ D A UAS

faggUannnisAnsnugd Lmué’m@mquﬁmmﬁﬁ”\a 9 uuusaasiiuualfiufiaz i

4

ABunulunetingsndinfiayanuainnisnadna aaian RMSE aglutdas 186-626 wul.siaill

u

Amiuunnduaeinen A1 RMSE aglugaq 50-122 . salluuuaiaesiniian BIAS Indihss
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1 '
= I

1 NnNgauaziA1 RMSE fiaefign A IPSL-CM5A-MR UATLLLANABINNAT BIAS Ua RMSE
4
HINNGA AB CSIRO-Mk3-6-0
AINNNTIATIZHNITNIZANEFAUTINUNLAZ AN UDIAT BIAS Az RMSE Tpein133tasneif

o { 1

v v
A1 BIAS Ua¥ RMSE 78anguguunuan 9 nqugun wazdinssiuanidunggniane 19anamu

a9

v

LATT90 A WU Tuiuingugutinfes URWAYL BILAIA9IY 9 UULAIABIAINITNAARS

U

Prnadulugaeggeulilnfinesivdayaduainnisnsiadn Tuanziinisdanaesifzunnely
TutanuaeH VT@LLuuﬁmmmﬁmqmdﬁme‘hﬂdﬁwaNumnmmm@d”m TPeLULANARIN 13
ﬁi'\ﬁmmduluﬁwq@]LL?ﬂ’ﬁfﬁﬁﬂfi’] BYANUAINNIIATIATAADUE1IHN 18w CSIRO-Mk3-6-0
and MRI-CGCM3 zﬁ’m?uﬁuﬁmjmjuﬁwmﬁqmm uuuAnaaslaadaulnnjanaasiFunnelu
TudnsgaeulalndiAesiudoyaduainniansmadn (A1 BIAS Hanlndmss 1) anulunguguin
a1¢laNZIaan9 nenssumn mﬁmlﬁmmﬂﬂwﬁqqq@]tluzgqﬂdf\fﬁmgaclumﬂm‘a‘ma?fwjvmlwﬁﬂu
\ . das . y Ad
NNuLLUAaaed kuudnaesnliArlzuialulutaegquisnaindndeyaduainnisnsiadn
1 v % 1 o o A a
Aauineann 1Eur CSIRO-MK3-6-0 and  MRI-CGCM3 drvduiuiidszimnalnalnaningan
ULUUANA8Y IPSL-CM5A-MR it sannulunindipasiudagacuainnisasadaunnngaisly
4 ds
fReulas qmm A1 RMSE "Lum\iqmﬂmvmmql‘ NN qm’fl,umqqmlm ImgiAN RMSE 9iiag
nanludaenaruuazguialien 144 NN FoReu uAY 85 Nu.AaLhaw ANAAL THun IPSL-
CM5A-MR wazuuuanaesi WA RMSE Hlaefignlugaenquas 1aun CSIRO-ACCESS1-3
AMNEANITATUIUAT BIAS LAz RMSE 199UUUAABNaNINARaNIATAN 9 LLLANA8Y
ga9n17a18a9 30 U lul sz alnaludaanan A.A.1979-2005  sananlumnsen 3.4-3
LATNANITIAIIZIAT BIAS waz RMSE wainifluganiame 109gaHuuazdaenauis uiuaiaesd
1A BIAS IndiAss 1 1nigauazian RMSE fiaafign Aa IPSL-CM5A-MR UATLLLANARNH
AN BIAS ndAes 1 anaasansudantdun GFDL-CM3 uay MRI-CGCM3  lunns@nmniiag
A k% o d’j v 1 =
@wanld 3 uuuanaasilFun IPSL-CM5A-MR, GFDL-CM3 way MRI-CGCM3 lun1s@nsinin

. o - o
naeenslasulagennialusuianuaznisidasuulasaniareiniAguussresdsying

e aszidaanuUaaesn ldlunisdnenagl1Elumnsen 3.4-5
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AN5199 3.4-5 IRATBLALLLANABIAN NG NINALAN

P lunsdne
Horizontal Resolution
Modeling Center (or Group) Institute ID Model Name (lon x lat) Reference
Institut Pierre-Simon Laplace IPSL IPSL-CM5A-MR 2.5°%x1.27° Dufresne et al.,
(2013)
NOAA Geophysical Fluid NOAA GFDL-CM3 2.5"x2.0° Donner et al.
Dynamics Laboratory GFDL (2011)
Meteorological Research MRI MRI-CGCM3 1.125°x 1.12° Yokimoto et al.
Institute (2012)

3.5 mwanaainisidaauuilasgiianiAeasdssndlne
v 1
TunnsAneiyaiiunisdsziiunansznuassnislaaulasgungiuariBun oy
Tuniadausing melinislasuudasaningfeinie wswgia uazdsan saudsgungiiuas
dunldannuuudnassaningiainialannialsininanaasluaunaniudauinninas lusz s
200-300 Alawwms nasisulsunldlsvifiunansznulussduguinizass Audandn Adufies
' ' ' o :; a zﬂy tzll . asal ' ] =
HunsTUsuNIstiediutessiaulsvia ludeNunuaziaan (downscaling) 3an1slunnstiagiuil 2
aa & . . L. . = = A
15 AR Dynamical Downscaling (DD) La¥ Statistical Downscaling (SD) 4NM9ANEINEILNA
= dl v o vy a ¥ o [ % as 1 ! a .
waNeNIIANEI NN Iunanden uazdedninuesionisiunistedan a9 Laprise et al.,
2008: Schmidli et al., 2007; Giorgi, 2006; Way Wang et al., 2004; Lﬁfaﬁﬁﬂ’]iﬂ'@mu%gﬂ
anuuLdIaesanIngienialanliiianazidaamnizanlunisAnenansenuudas fiasd
o % = . . dl 1 1 a dl a dgl 1
MM9UFUUAANIeUIBEN (bias  correction)  B9TIBAAAIMNUWANFAIITIILLUNNATUILTNIN
o a v v aa o % = a aaa acl
LULRNABNANINA R NIALAz ey anI9TA F8N19UFLUAANILUIRLTNADANUAEITNT
279 rescaling and quantile mapping (Wood et al., 2002; Hamlet et al., 2003, Ines and

Hansen, 2006)

TutTaqiiuduanenuaganunatunisdediularliuufidayaanuuianassgnin

v
o

nRanAlan 1uT A.A. 2008 119 World Climate Research Program (WCRP) l#4masia Task
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Force on Regional Climate Downscaling Lﬁ@ﬁwmm‘@umﬁmmmquﬁmmﬂlmwﬁ“u
nanARATNIIEadIU Laziinn1939uNa Coordinated Regional Downscaling  Experiment
(CORDEX) (http://www.cordex.org/) W 14 nilna sandisluninaw@anziuean (Region 7)
wazninAeTaziuaani@enls (Region 14) Lﬁ@ﬂ@mu’ﬂiﬂgmmLmuﬁm@mquﬁmmﬂ
Tmmﬁﬁm”umiﬂ@zl,ﬁummzwuLmzmmﬁ*‘uI?Tf;r;i@mﬂﬂ?iﬂuuﬂammwgﬁmmﬂ d1miu
CORDEX EastAsia Miuuuanaae Regional Climate Models (RCMs) 5 WULA1A89 bW
HadGEM3-RA, RegCM4, SNU-MM5, SNU-WRF, waz YSU-RSM waz CORDEX-Southeast
Asia uuusnaea Regional Climate Models (RCMs) 6 kuvuanaed Mk RegCM4, CCAM,
WREF, PRECIS, RCA3, Waz ROM s CORDEX- Southeast Asia flaagszndnanisaiiunig
mnmmmmiﬁqmmzﬁm:ﬂ@:mmmumwmﬁmwu’g’ﬁmmﬂﬂﬁwuﬂmgﬁmmﬁ

v
% o

2a91ne AFIN 2 (@ninsunesnuatiuayuniae, 2559) HnanisaginisAnennaadesiy

v
Y o

nstiadausaulsannuuuaaesgiennialanduiudsemelnal3aan

* ANNsuAzAnE (2552) A3NNNanaedluginiAdenzdueaniaeslsilnglilunag

PRECIS giaguaniuLaa84)Nan1mlan ECHAMS

* NumsfluazAnz  (2553) Asennanassnisilasutlasgiennialulsymelne

Tnannstiadaudiaefsannanuuuanaeeniainialan GFDL-R30

o agulauazAnz  (2553) a5ennanassnislasuwlasgiennialulszimealne

Tne 1 lma MMS5 giadiuanntlLaNans CCSM3

° FFuNsIWUAzAME  (2553) WAUWILLLANAB)HNIA  RegCM3  uaveadau

ANUULA1AB9)HBNA ECHAMA

* AsdsmIuATAME  (2558) tladauuunanaed)ieiniAlanain  CMIPS faedsans

praupgNNunLszinalnanielfininnismidanaas RCP 4.5, RCP 6.0 uaz RCP 8.5

* FTATULASAME  (2558) NadALtuUNITeagdulEsnadnsuuuatandlanlulszing

Inafae RegCM4 Tulaluu SEA CORDEX a1n CMIP5 (MPI-ESM-MR way EC-Earth)
nnelld RCP 4.5 way RCP 8.5

o

% b o o 4 . . dl
AVLURINATBNTIULDYA Dynamical Downscaling ‘Luﬁwuum

o

90ETTMINNNT

Autiunsdniuginiae@onzduseniaen s uazainnisAnEnaed Wood et al. (2004) 71911
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http://www.cordex.org/

nsulsauiauasnislunnstedaudayasiondd Dynamical  Downscaling  Uag Statistical
. 1 aa 1 ! ¥ % . . . dl as aa v
Downscaling W91 16N178aa3UUa3anItl Spatial Disaggregation e lUIsENIMNADT A Liika
al v a o any . . ' < A o | | ¥
nlndiAesiunanlfain Regional Climate Model (RCM) atinglsfinnuiieniinistiadaudasa
laianazhineis Dynamical Downscaling 3198 Statistical Downscaling aflufiesinngmin Bias
Correction tWa ¥ lFuaidulyiflun sgm-gnnanen
= JRATYOREEN . L . A o <
N19ANERLEIT Bias Correction waz Statistical Downscaling NWmRNTUlAY Watanabe
et al. (2014) uazldfayansaadngmuniainanitaensngnieaningn waziBuIuluaIn
a a a o 09/ 1 a d’ v
AnNHBaININYFRANINYN NINTALTENIU NsuNFNeInsun uazn1s i dands Fediesya
[ dld o % a a aa ] ] di AI = % o P2
e duninIsliuufimnNeRLITsaALazeadouNa NN ANAZ IR ALAA NN TN NN 1 T
Ry = o o 4
miﬁﬂmmwm@@\‘m’wiLﬂ@ﬂuLLﬂmmmwmmmﬁ‘w ANALAYA 0.25° x 0.25°nels RCP
2.6 RCP 4.5 Laz RCP 8.5 18913110l uaedu ansngimngn Laraun)Ngesn
33013 Bias Correction Miaualng Watanabe et al. (2014) 1 findnnsunannaa Delta
Method TuiduRanAatsunsidaauilasAeaasenay wsion1saeadWatanabe et al.
y o - 4 o o a s
(2014)  lAdunisiiatsnnidasuudasAndeuuninsgiutesAlafesameusan

wanantulaninisl ULl slmusaduandayaninisUsund bias Ld0 TadanAdaarL

U

v

o & =< aa vy 5% o = a ' . 1
TrnuseasdananisfnmingdeanislideyasedulunisAneuazinszi Vunerability sialil
umeuN9¥ Bias Correction WAL Spatial Disaggregation FuanyinN1Inszantdiaya
a d” dl = [ 3 d} v % a o v 0I o
EanuNaInaningadamelsznaufaudeayagunnigeanndl dayagunninigasedu
uazdiayarusadulull a.. 1976 - 2005 #22d5 Inverse Distance Weighting Method ¥

AINAZIBEA 0.25° x 0.25° anilindayagungiggaedu fayagmuuniingasadi uay

Q

b4

Fayaelusnedl AINLULANA8d GCM 3 WLLANABNININIINITANEAINTATUIA 0.25° x 0.25°
wiuri Tnainn9vin Bias Correction azninluaasdaaaan tHun eunandulng ta.a. 2016 - 2045
waz awAadulng a.e. 2071 - 2100 dusialilinnisU3uuf Bias vesdiayaaipaunnannis
= o o ¥ o = A 1 ~ A o [ ¥ .

3 InginnstfuuiAeaemenaun LasADeUUNIRTFIUMEIAfY Uari1N1sUfuun Bias

4 o dl P2 A dl [ Y Y dl
UNUVBYATILIUANNANNIN 4 Ipe @A Temaunliuniudoainaunigi 3

Xmon,cor mon cor ( mon,GCM .ref ) (Xmon GCM .ref Ymon,GCM ref ) + Ymon,cor (3)

-1 —
Xday,cor = aday,cor (aday,GCM .proj) (Xday,GCM.proj o Xday,GCM .proj) + Xmon,cor (4)
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AuiunisdFuufideyaduseduazsnsanndoulstu wasannifsunuelumaneuiy

HagaNae9LFNI MU adu En1sdiuufideyaduseduinlnanisa$ie COF andiaya GCM

1
=

wardayansaadn WariaNIsAIMUAAN threshold  tFN1UNUNZINITAN threshold  azin
nNslFuLAfNeATREfUNUIEAaY WA lEN1IIHIAe5AIN CDF 4 usUii Nl unAngAn
threshold azil5uULAfq8 correction factor AN 1FENIUNUTINI L ARUVINAULE NN el W8l

WaunlAainn1sUFuLAfteannisf 3 (Watanabe et al., 2014)

=)

917 3.5-1 uamInInAIaeamMnNgegaedutasilssmalnaman lutaetla.f. 2016-

2045 a7n 3 wuuA1aed Nels RCP 2.6 RCP 4.5 uaz RCP 8.5 tafinn1sungaimnigangn’u

v
o

Ng
914 3 uuuAnaeslininaaesgungigangna iy

upazllaztinNuIAeaY 30 1 aziiuled
al o = % = = =
wuannaaeany lnaniawmile nanzduaanidasuile warniAnaedlguund

35°C

519 3.5-1 nnAaesgmnigagaeduafs Tt

A.A. 2016-2045

917 3.52 LL@mmwﬁmmgmmﬁfggqzgmwmmmﬂ?vmm%ﬂLmﬂlumq A.A. 2071-2100

a

AN 3 wuLA1aed Nelé RCP 2.6 RCP 4.5 uay RCP 8.5 Tnaimnnisunaamniigengn luusiasl
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v
o

waziiNimAeds 30 T azwiulidie 3 uuudnaeslinininassgunnigengnalyl

q

Tunwanaimzaniu Tnaniald RCP 8.5 anuninigegngeanaduiadsagi 35- 40°C
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