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Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes Less heat escapes

into spacef r’ into space
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The energy trapped by man-made

global warming pollution i§ now
«__.equivalent to exploding

Hiroshima atomic bombs”
per day 365 days per year.
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Source: www.ted.com/talks/al_gore the case for_optimism_on_climate change/transcript?language=en#t-166913
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(USSbillion) = Q| 174 d'
o2 Global disaster losses from 1980 - 2012 . ﬂaﬂuLﬁawﬁﬂﬁgaﬁﬁqu%unﬂ% 29910
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1980 1982 1984 1986 1968 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

B Overalllosses (in 2012 values)

The bars indicate annual disaster losses. The line indicates the trend

Sowrce © 2013 Monchenst Ruckverscherungs-Cosetschalt, Coo Riss Reseath, NetCaSERVICE (as ¢f January 2013)

Losses due to disasters worldwide

1980-2012 Number of disasters worldwide
( ) (1980-2012)
USS biibon
> Westherelatadlosses ayeraged e Weather-related disasters averaged
4001 74% of all disasters losses \ 7% chall dagaters
I\ 1000 A
\
\ 800 | /\ /\/
No. of nabural cisasters _ . /
, N~ 5
ik ,,/\/
‘00‘3 s—— J No. of weather-related disasters
200 |
1 — Weather Related Dlsaster L. o
o Losses ) .
b e~ : F L PSP S PR ITIC I I
A R RO O PR R R $

‘1'7im » 5184974 Buildine Resilience : Intereradine Climate and Disaster Risk into Development , The World Bank Group Experience [5]



Global Economic Losses from natural disasters in 2018

. °
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' +. usD 225 billion

Drought
EU Windstorm %
Earthquake

394 évents =y

Flooding

Severe Weather
Tropical Cyclone
Wildfire

Winter Weather
® Other .

Economic Loss
¢ =50 million
@ =1 billion

" Subject to change as loss esimates are further developed
2 Indudes losses sustained by private insurers and govemment-sponsored programs

* Based on events that incurred economic foss greater than USD50 milfion. Posiion of an event is determined by the most affeded administrative unit or epicenter
N1NIN: Weather, Climate & Catastrophe Insight 2018 report https://www.aon.com/global-weather-catastrophe-natural-disasters-

costs-climate-change-annual-report/index.html

https://thaipublica.org/2019/02/climate-change-cost-disaster/
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> Top 5 Events
®
Hurricane Michael USA
‘ L J
Hurricane Florence USA s -
Camp Fire USA
Typhoon Jebi Japan
Flooding Japan
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Warm Air

Cold Air

https://www.khaosod.co.th/bbc-thai/news_1 986432 https;//adaymagazine.com/report-air-po[[ution/
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(United Nations Framework Convention
Eocal, nationdl on Climate Change: UNFCCC)

= Ny 91 150 Uszina ldasunalidnerdulunsuszyugasanlan (Earth

Summit) Lﬁalﬁauﬁqmsu A.A. 1992 MICHOEL JACKSON

- _ - HRALtheWORLA
¢ X%  UNITED NATIONS CON '
oy FERE 7

A% ¥ ENVIRONMENT AND osven.glfﬁeﬁ B
Rio de Janciro 3-14 June 1992 NG

Michael Jackson performed “Heal The World”
during the 1993 Pasadena, California,
Superbowl XXVII.
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979 1988: 1990: 1992 1994 1995: COP 1 || 1997: COP3 1998: COP4 2001: The  2005:
1|_Wor|d IPCC 1stIPCC Earth UNFCCC The Berlin The Kyoto —Launch of Marrakesh ~ KP
glmfate established Report gymmit— entered Mandate to Protocol ~ Buenos Accord was  entered
reocr:) er:?:ecde UNFCCC into force negotiate was Aires Plan  adopted (The into force
cIimgte signed what was to adopted. of Action Bonn

change as ‘9 United Nations become the Agreements)

a serious C Framework Convention on Kyoto

problem Climate Change Protocol

2013-2020: KP’s 2"d

2008-2012: KP’s 15t commitment period commitment period

2007: 20009: 2010:  2011: 2012: 2013: 2014: 2015 2016: 2018: 2019:
COP13 COP15  COP16 COP 17 COP18 COP19 COP20 COPZ21l cop22  COP24 Cop25
TheBali The The The Durban TheDoha — The Warsaw —Lima Paris — p, Adoption || Chile
Roadmap. Copenhage Cancun Outcome. Gateway. International Call for Agree . . . Jcipo
Launch of n Accord Agreeme Launch of KP Mechanism Climate ment . .
AWG-LCA nts ADP 1o Amendment on Loss and Action into force Paris rule
and AWG- negotiate . Conclusion Damage on 4t book
KP the new EEQWG(; Nov 16
an —
agreement 200 aprczos
COP21.CMP11
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Tudl 2010 970 COP 16 o WiauAuAY HnGln

nmuatlnunglan (Global Goal)
s Muquaamgiilan Thiudulaihu 2 ssriwades
ludaneAn35% (a.6. 2100)

“Below 2 degrees Celsius”

diewfieuiudag Pre-industrial level

IPCC auadndosinunANULYUIUVDY GHG a8 luszau 450 ppm COZ_eq

" Y ' 1
vnnwﬂlﬁazﬂﬂﬂfaﬂn'}im%uqmwguian%agﬁszﬂu‘lﬂLﬂ‘u 2 24F
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Data sources:

Global Greenhouse Gas Emissions by Sector, 1990-2010

1990

1995

il 2016 wasnglu

52,000 auGuaail

N1 70 0/0

UIAINAIANHITU

- l

I Land-use change and forestry
Waste

B Industrial processes

I Agriculture
B International transport

B Energy
I

2000 2005 2010

Year

= WRI (World Resources Institute). 2014, Climate Analysis Indicators Toal (CAIT) 2.0;: WRI's climate data explorer. Accessed May
2014, http://cait.wri.org.

= FAD (Food and Agriculture Organization). 2014, FAOSTAT: Emissions—Iland use. Accessed May 2014,
http://faostat3.fac.org/faostat-gateway/go/to/download/G2/%/E.

For more information, visit U.S. EPA's “Climate Change Indicators in the United 5States” at www.epa.gov/climate-indicators.
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11,000
¢ e GHG Emissions by Economic Sector
10,000 \  Energy
\ 10%
9,000 \ Electricity and
Heat Production
= E'nm Industry 25%
o 21%
H
5]
u ?pﬂm
un
E E,DD{I Agriculture, Forestry
[t Transportation and Other Land Use
1% 24%
= 5,000 -
]
% 4,000 CO, increased by about 90%,
E from fossil fuel combustion and
o 3,000 : : 0
= industrial processes contributing
= 2,000 about 78% of the total
1,000 greenhouse gas emissions
increase from 1970 to 2011
0

1900 1910 1920 1930 1940 1950 1960 1970 1980 1330 2000 2010
Global Carbon Emissions from Fossil Fuels, 1900 - 2014

Source: www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
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January 2019 level

m -, «+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

Source: https://climate.nasa.eov/evidence

www.esrl.noaa.gov/emd/ccge/trends/ (Last updated : March 5, 2019)

“9IN51891YBINASA WUTIU1aY CO, Tutuussenianaus 400,000 Tiiri1uu
auaet 1950 dUsurasluea9 180-280 parts per million uslutaar 60 Usiau
naudinisiinduYas CO, ag195aat5297n 280 ppm  Tull 1950 wiuiuv/szuas

400 ppm lud 20177

ASUNAUINAITUNALNULAZIUSNENAIIUL (WN.)


https://climate.nasa.gov/evidence/
https://climate.nasa.gov/evidence/
https://climate.nasa.gov/evidence/
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Global CO2 Emissions n ﬂﬂ 3 LN Bl saviauaihvinnaan GHGs
Nationally Determined Contributions (NDCs)

B united States | otheroecDd [T India
- European Union Russia Other Non-OECD

Japan - China 2014 Global CO, Emissions from Fossil Fuel
Combustion and Some Industrial Processes
35000

ans1n1sdaasa GHGs aavilszine
”"ﬁﬁﬁ'&‘iﬁ'@lﬂ"ill&v’jQ\‘Iﬁ‘i‘\'lﬁs]s’l‘lhllaz Rt
annnNUssinawsHuLan

China 30%

Japan 4%/ United States

15%

Million Metric Tons CO2

Russian :
Federation 5% India 7%

0
1960 1970 1980 1990 2000 2010

Baned on data fom the Globa) Carbon Budget far 19592011
Data source : www.yaleclimateconnections.org/2013/07/global-co2-emissions-increases-dwarf-recent-u-s-reductions/
www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
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FPNUFAATIEIReFINEYVITNITEYH YN

v
UNFCCC mnaglviussadmviang 2 °C
v =
Updated Synthesis report (2 May, 2016) Vo FAIARN AN
NMSANNUUANAYIS O UNTEANVDY 8.5 Gt CO.eq Tud a.f. 2025 waz
Useineisingg agvinliseaunisuassing 14.6 Gt CO,eq 1ud a.A. 2030

I3PUNTEANT T
sallngUszanal oe
55.0 Gt CO,eq WU A.fA. 2025 uae
56.2 Gt CO,eq WU A.f. 2030

F9zau13ndNanIsinNAuvasauugiilanlaad

i 2.7 °C TneUszaa 1wl a.a. 2100 A= "

http://unfccc.int/focus/indc portal/items/9240.php
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http://unfccc.int/focus/indc_portal/items/9240.php
http://unfccc.int/focus/indc_portal/items/9240.php
http://unfccc.int/focus/indc_portal/items/9240.php

o pu| a
aunstdaaunlavsaninniianne

The World Is Not on Track to Limit Temperature Rise to 1.5°C

Current Where emissions
annual are headed
emissions
Emissions in
2030 consistent
with 15°C* Nelt-zler[:a
emissions
consistent
with 1.5°C
0
GtC0.e
20016 2030 2030 BY MID-CENTURY
Notes: *on average, no or low overshoot, WORLD RESOURCES INSTITUTE
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Paris Agreement cycle of transparency:
Reporting, collective stocktake and NDC-setting

Submission and review of
emissions inventories &
information to track NDCs

2020 | | 2025 | | 2030

Five-yearly stocktake of w
collective progress

Communication NDC 2024

Next NDC \

Submission

/ Stocktake

nn 51l
collective progress

toward the global

More ol o
ambitious wn 21l
Commitment emission and information on

\ progress toward the NDC /

Data Source : Energy, Climate and Environment: 2016 Insights

ASUNAUINAITUNALNULAZIUSNENAIIUL (WN.)



R .o o y oo
Uszindalng - Tidaaniiueaaudayain iausuinau 2537

I Focal Point #11invuuTaunauazinunsneaINssssudIauazdnIaaau

viNnaavsdsanan1daundn

5129 IUAISAN LT UII UG UAI2AIEauNSE AN

Measurement :M

Reporting :R
AsuUaaaAa Verification :V ANSAA A
(Inventory) (Mitigation)
autihnungaedizidaunszan
Pre 2020 : Nationally Appropriate Mitigation Actions (NAMAS)
Post 2020 : Nationally Determined Contributions (NDCs)
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Waste,
11,829.56 GgCO eq,
3.71%
Agriculture,
50,919.34 GgCOzeq.
15.98% 4

Industrial processes,

18,976.79 Gg CO eq, . Total
5.96% -
318.66

MtCO,eq

AN 7090 wasnsiaan GHGs

aaglnanand |l 1EIW 5]/\‘)0']1!

77T T ™~

o NMNAR WA 42% :

1 | 1

e AMTANUNANAURY 27% :

=7 o nsladwdvouluandinnssu 20% i

pezziliommm t AU )
Energy,

236,936.48 GgCO eq,

74.35%

Data source: Thailand’s Third National Communication
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GLOBAL CARBON FOOTPRINT

Total emissions by nation

AFRICA MIDDLE EAST
ASIA NORTH AMERICA
CARIBBEAN OCEANIA
CENTRAL AMERICA SOUTH AMERICA

leqiaz
]

wi’
EE ©

List of countries by 2013 emissi

icci 3

Rank Country Total (znfcli)n:gswns Total (%)

Total World 45,261.25 100%
1 i China 11,735.00 25.93%
2 == United States 6,279.84 13.87%
3 B European Union 4,224.52 9.33%
4 o India 2,909.06 6.43%
5 - Russian 2,199.12 4.86%
6 . Japan 1,353.35 2.99%
7 k= Brazil 1,017.87 2.25
8 . Germany 894.06 1.98
23 ==  Thailand 369.43 0.82%

Data source: World Resources Institute.
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Hhyuganda12itisaunszanaaying

] Nationally Appropriate Nationally Determined
] Mitigation Actions (NAMAs) Contributions (NDCs)
Ui mnngananiaisaunszan U A.A.2020 (W.A.2563) U A.A.2030 (W.A.2573)
Baseline BAU 2020 BAU 2030
Usunun1suaasnneisaunszan 367 ATUAY 555 aTUfy
Tunsalunf a1suaulaeanleniisuwin (MtCO,e)  Arsuaulavanlealiiauwin(MtCO,e)
wWhrunenisanneizaunszan 7-20% 20-25%
310 BAU 24 - 74 MtCO. e 110 - 140 MtCO.e
Tud A.A. 2016 (W.A. 2559) dW. 9AY11 Roadmap
anfinYTaunszanta 45 MtCOe w3  N138ANITLIIAUNTZANVBIUTZA
asedusruluilaatiu 12% va4tn NAMAs wazlduanuiurauain asy. le
° AINUINTNITATNUHY 23 .. 2560
AEDP + EEP dfnenwanld 115 MtCO e
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Wani1saniasaunscan (NAMA Tracking)

Usunaunnwisaunszan
NINTNTT flanld (MtCo,)
LTy PLLY U 2559
1. MINARINNIINWAITUSTTUBIRA 4.04 3.60 3.99
(uasonfing wasau wasn)
2. NMsHan WA NWALUTIN N 8.65 7.96 9.86
(@awa Awdanaw vez)
3. NMINAAAMINTIUINNAINULEIDINE 0.01 0.01 0.02
4. NISWANAINFDUIINNAITUTININ 19.10 21.35 23.46
5. msiglulafiwalunianisvuds 2.84 3.34 3.32
6. nskdtantuealunianisvuds 2.55 2.55 2.92
7. Maialszansamnmsnanlnia (k) 0.28 0.15 0.12
8. nsuanluiianlsdluilmalulagazenn (nuk.) - 0.75 1.37
9. INUTINIATTIULAEARRaINAUNTAllUBS 5 (NWK.) - 0.43 0.62
33U 3747 40.14 45.68
Fadaufnwiounszaniianldainnsdignu u U w.a.2563
(Msudasfansiigu U W.A.2563 = 367 MtCO,eq) S 1 L
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ANUNUINIYanA2aeaunszanaadlssindan1a1uiavil w.¢.2563

#197/017M3N13 Ysunauieisaunsyan (Mt-CO,_ )

19 INAIULASVUES

1. wiuUszansnmnnsanlniia

2. WAAMRIINNAIUNAUNY

3. fuuszansnmnisTandsnuluadaiseu
4. nslanasunaunuluasiEey

5. findszansnmnisldnasaulueians

6. uUszASawmsldndenulugaavinssu
7. mslindsnunaunulugaamnssy

8. whuUszansnmnisldndssuluninuuds
9. msl¥idemasdnnwluniavuds
AL AN ENIGL!

1.  aaU3uavee (3Rs)

2. thinwdnwannindeunldussTou

3. msdansindegaannsaa

4. msdansindeyuvy

AANTEUIUNTITNNRAFINNTTULAZNT IENAAS U
1.
2.

<
NINANUYULLA

[y) dl o <
ASNALNU/USULURYUEITNIANULE U

ANBAINNITANNIYLIIBUNTZANT AN

113.00

6
18

11
32
31
10
2.00
1.3

0.7

0.60
0.3
0.3

115.60

NANRI UL

AVUINAN LUNISAR

NTLEauUNsEan
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AUANTAM A2 UANTZAN

4 o a 4 g
? ANUNIDUMIANTuummuauralsang 7 AQIUNIDUN5ATITA 11551890 wazn1snuaaudoys

UININS MRV system Ua38rannud 1159 V0N
AEDP2015
1. nsuan AN NAIUNALNY v { TIIRTNANTU
2. ANSNARAIILSDUINWEITUNALNY . .
o X . AMUNIDNAEY
3. NsHARLTaNAMALNUlUN AU
USLANTATNTZUUNANNAIIU
EEP2015 {
1. 1nsgIunsausnEnasululssy/anmsniuay ﬂﬁiﬁ'ﬂﬁﬂi‘i’fngwma

2. mmmummsmamﬂmLwamiauﬁﬂwaamu BE?% .
UINY

3. msguLaAsaangUnsal tadesdng uae -
?\ [ NNSYIUINITIZATN
WA (Labeling) . o
Q RUYIUNIATY

4. inmsgrueusnENAud MUl IIWMINYNTIU(EERS)

5 mmmsmamaa/w@&ﬁmumuausﬂwamu

6. mmmamﬁ ¢on LED { ANUSIUTBINYNNAFIY

7. 1AIN5OL WENATUNIATUEN Aldndeanu

ASUNAUINAITUNALNULAZIUSNENAIIUL (WN.)



AN NN Uayananssun1anaveIu

Activity data x Emission Factor = U5ueu co,

- - -
Mitigation Inventory
i R‘NU‘-ﬂﬂﬂU Dy el UA7 00uR 7 Gouunsinu - Sumau 1SSN : 2286-7465 R 4 adud 4 IFouunsIAL - SUMAL  ISSN : 2408-2775
B g b e S1woIMSaYSNEWAV U S1IYVIUGATNIWWAVVIU
—'% qaods:m;ﬂpu N, udvUs:inAlne v, " uyoous=nAlng
Thailand Alternative Energy Situation Thailand Energy Efficiency Situation Efiéigy Bolancs of Thalland

st [

LN R s s189UNNTAUSAHWAIIY S1LIUAALNTWNE I
aaviszinda'lng aasilszingng aasilszinalng

| AayafINTIN i AaNRAINTIN | i Aa)afINTIN

C WSnawdenulivh  tBnawdenuinih | CBnandtawmdsagda |

C Bunandawdetinw | Bneudamfonadda | - nustaalulstine |

nlainaununagda . szusdia'leain BAU | S

ASUNAUINAITUNALNULAZIUSNENAIIUL (WN.)



nszurun1s MRV aiayadanssundsorunaunu

A4
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ASZUIUNIT TAsead1adeaniu ?

e

8NINIIA

14 [ 4 a a 1%
PayausInaNEINUNHEALAN
WAL TUNALIY
T A
UIENgAUnsiy FENUUSIUNEINUNKEAlRRIN
Tasluitn 159971/01A13 g -
CRRIER WHNUVAUNY
A A A A
UIEnEAgY Uunaunasenunnaalaain
Tadluiln 1599714/01A13 g . .
\WRLWAY WHNUNAUNY
14 dgll a A
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B PWNKR

L] L2

1 quaﬂ'ﬁﬂgunﬂ'm Wall. IH‘SH‘H"I“IR#\T\“‘I atviNau

ArnuqualuidszruuIanniswavauidulderuuassiu

Walusruu il as)adaunariusadnIsanNIsHave Il

Fdunzaiou uarausuWweIUKHSUAR LA TUNAII I
numudsudseuariaiuisduuunisainuaua warualangsaday
wavnguIe

Wennszuunisdaaiu igrudaya uarduildialszansainndseu
Jraszvidsransninnistadwaeeu (SEC benchmarks)

wassannedatAvualsseu/ oreEsaiueu W, 2538

1,000 kW diul
1,175 kVA diulal

iwndavintvidune

widandastwildone
AsTaindgerusiudona 20 avu MI/1 dutal

nauihuung il | 2558 2564 2579

Tsooumuau 5,543 7,261 | 11,335
2IANTAILAN 2,176 3,285 6,127
amseuny (55) 898 1,116 1,745

r3ufiadau
(n'lﬂ'qg-l-n-l'a'l.n)

siiienena

ATIAADUTILI Y

O swou Tseeu/anans dagpiuuazivi sjudelSunm
arusasnstd v 5wl dludayanae aviu waz
nula Mauasaanziaian PDP2015

0 TamdasldndseiudedsannnuauxaniTsen
nswavauswil 53-55 gag ww. (1.24-1.5% aail)

6,000 3 o
% % a1 lsidsuilseusannly 5,156 ktoe
5,000 > 30% saving ~ isu (ﬁ"ls-s-smm.mwmu) '
4,000 an 11,465 an 0 tilu 750 au
3,000 \
House Keepin =
eping S-io%m ] 7 # 7
2,000 - N _
,mm ~
2558 | 2559|2560 2561 | 2562 | 2563 2564 2566 | 2567 | 2568 2570|2571 | 2572 2573|2574 | 2575|2576 | 2577 | 2578 | 2579
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