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THAILAND’S

Greenhouse Gas Emissions in 2021

B Energy Sector B Industrial Process Sector
Agriculture Sector I Forestry and Land Use Sector R
P Waste Sector —+— Net Emissions f,

3 M Energy | ;&
241.92 MtCO.eq
66%
Waste
? S 19.36 MtCO._e
L ]

% 5%

B

Forestry and Land Use
-98.03 MtCO, eq

Industrial Processes
and Product Use
(IPPU)

39.77 MtCO.eq | { (Excluding Forestry)

1% | =2 =t i Net Greenhouse Gas Emissions
269.53 MICO, eq

LR ijei ¢ i % LR (0 ¢aF e %




(Draft) NDC Action Plan on Mitigation
2021 - 2030

1.5°C

Net Zero GHG
Carbon Emission

- neutrality o Domestic 184.8 MtCO,e usa 33.3% Support 35.7 MtCO,q 6.7%
Imate
Nationally Resilience m m
' ' (MR
Det d
Contribution (NDC) = 15 &

GHG emission reduction
up to 40% with international support

Vision
Thailand achieve NDC target 30 -40% by 2030

Linkages of National Policies & Plans

Energy Transport IPPU Agriculture

W ayu

124.6 MtCO2e 45.6 MtCO2e 1.4 MtCO2e 9.1 MtCO2e 4.1 MtCO2e
(22.5%) (8.2%) (0.3%) (1.6%) (0.7%)

; Development Development Development Development Development
National Strategy (B.E. 2561 - 2580) guideline 1 guideline 2 guideline 3 guideline 4 guideline 5
The 5% strategy: Eco-friendly Development and Growth
The 3" development guideline: Promoting sustainable - 3
climate-friendly based society growth Sectoral GHG Developing/ Capacity Preparing for Promoting of
emission improving of building and long-term the international
Master o reduction tools and stakeholders  jmplementation  collaboration
u:l::r Natioenal implemgntir_mg mechanigms for engagement

National Reform and monitoring  supporting the

Strategy Plan implementation




National Adaptation Plan : NAP

Approved by the Cabinet on 2 April 2024 and submitted
to the Secretariat of the United Nations Framework
Convention on Climate Change (UNFCCC)

on 18 April 2024

Vision “Thailand is immuned and can adapt to the
impacts of climate change to achieve sustainable
development, consisting of 6 areas.”




y Approach1
’ Management of Natural Tourist
Attractions

* Improving the tourism calendar
* Managing marine tourist attractions, especially coral bleaching

Determining tourism formats in risk areas, taking into account
the area's capacity to support

J
: |
 §

* Developing a response planin the event of a natural disaster

Il

W } ”' . Approach 3 === L e
"4 ‘ Tourism Support Mechanisms

« Developing a risk management plan for
tourist attractions

*  Promoting tourism in various forms

Approach 2
Management of Man-made
Tourist Attractions

Increasing the capacity of tourism operators
Business Continuity Plan (BCP)

Developing a tourism warning mechanism
* Developinfrastructure and flood ) that is linked to other warning systems

* Prevent systems and structural damage to
buildings and architecture.



-
Water 2
Management
Approach1 35N
Watershed Management ‘

 Conserve watershed forests
Prevent soil erosion

Approach 3
Downstream Area Management

* Manage the problem of saltwater
intrusion, build and improve water gates,
use local wisdom in water management

Approach 2
Management of Midstream and Downstream Area

2.1Flood Management Approach 4
« Developinfrastructure such as reservoirs, water retention . Mechanism to Support Water
areas, flood retention areas, riverbank improvements and Management

embankments.

* Increase drainage efficiency, improve water barriersin urban
communities and important economic areas.

« Develop flood prevention systems in urban areas

2.2 Drought Management

«  Determine the proportion of water use appropriately}‘
for the amount of runoff and water stored ineach 4
watershed :

Develop infrastructure for rainwater reserves,

allocate water in areas that are repeatedly hit by

drought

Develop a water diversion system and a water source

connection system

*  Create guidelines for adaptation
based on Ecosystem-based
Adaptation (EbA).

* Develop forecasting systems for
reporting water situations.

* Create a disaster monitoring
network.




S .bproach 2
' lic Health Support

Mechanisms

» Develop risk monitoring and
forecasting systems.

»  Preventand care for the healt
groups, including the elderly,
pregnant women, patients wit
chronic diseases, working-age gro

farmers and those who have to work

tdoors), and disadvantaged groups.

» Emergency plans for prevention,
health impacts, transfer and
mobilization plans with communities
in the event of a disaster.

evelop standards for the
maintenance of public health service
systems.

* Provide information and advice, raise

V-

= ol a public health awareness. @
» Develop the structure of public )
health service facilities to be ready to
f cope with climate change. @

o o




Natural Resource
Management

Management of L
duction Areas

proving the ventilation system of the barn,
oviding water sources and reserve animal
eed sources.
* Developing a system for controlling, preventing
and treating animal diseases.

Approach 3
Management of Fishing

and Aquaculture Areas

* Breeding aquatic animals
to withstand higher
water temperatures.

Approach 4
Support Mechanisms for

Agriculture and Food Security

* Restoring fishery
resources and aquatic
animal habitats.

eloping a mechanism for warning and
ing agricultural warning situations or

; : . 3 em for warning of diseases and
’// ’ pests

Ry
2!
A

Fa “\(’m AW \

>0

--m

Approach1

e

» Adjusting the cultivation calendar,
planting low-water crops in the dry
season, breeding drought-
resistant/flood-resistant plants.

* Mixed crop cultivation or crop rotation Bt ' : Developing a national food ggserve syskem

™ » Creating a map of agricultural areas at risk

anagement of ¢ rop
ultivation Areas.

Ry - .

* Precision farming

» Promoting productionin line with the new
theory of agriculture, sustainable
agriculture, and integrated agriculture.

Establishing a bank of plant, livestock and
aquatic animal species.




Settlement and ot
Human Security | | ¥ [ [

s A'bgft)a’ch1

Terrestrial Ecosystem
Management

» Reduce forest encroachment

» Support reforestation and increase forest
area.

- Conserve and manage foi@gt
groups, reforestationas an,

ecological corridor and fe’ﬁn

» Develop anetwork to mion
areas at risk of forest fires, Dsing[
technology to manage areas at risk
of forest encroachment and forest
burning.

Marine and
i}y Coastal
= /Ecosystem

Management

* Restore marine and coastal ecosystems using natural

% Systems, monitor and watch for coral bleaching, and watch ==,

VB0 Ayvasion and destruction of habitats, food sources and -'r
Wring grounds of aquatic animals. ’

pacts from storm surges, such as mangrove ’ Pr’omote apd develop communities
/ with Eco-villages.




The Driving Force of Thailand’s Climate Change Act

Private Investment

Budget

Tools &
Mechanisms

Create participation from
private sector and implement
according to the plan

Opcitg 15
for Management in Terms of
Human Settlement and Security

Conducive
Environment

Create and develop arni
investment environrent

Develop economic tools and
mechanisms to stimulate investment

an for adap

B spegific urB
change.

e a Ianla
a network®o

eserves areas with natura
iformation.tg

State Investment
Budget

Foliow Up and
Evaluate

Continuously inprove and deveiop
operations based on results

Integrate government budget
aifocgtion to achieve goals

@0



The Driving Force of Thailand Climate Change Act

Private Investment Tools &
Budget Mechanisms
Create participation from Develop economic tools and
private sector and implement mechanisms to stimulate investment

according to the plan

Conducive State Investment Follow Up and
Environment Budget Evaluate
Create and develop an Integrate government budget Continuously inprove and develop
investment environment allocation to achieve goals operations based on results

@0



Thailand Climate Change Act (Draft)

POLICY AND PLANNING GAS REDUCTION

ADAPTATION FINANCIAL MECHANISM




Thailand Climate Change Act (Draft)

10.
Carbon Credit

To ensure reliable carbon
credit management
without any conflict to
the nation’s sustainable
development goals.

LS/
‘®-
\ =

Credit Management Mechanism

Governance

Registration

Thailand’s Greenhouse Gas Emission

Under the Draft Act, carbon credit can be used for:

1. offsetting against greenhouse gas emission within proportion and specification
2. international purposes (under article 6.2 of the Paris Agreement)

Greenhouse Gas Emission Trading System

CAP AND | PURCHASE
TRADE |

XCESS
EMISSIONS CAP ISSIONS

EMITTER1 EMITTER 2

Carbon credit within proportion and specification*

Carbon Credit Under 15%
Voluntary
Mechanism

*Applicable carbon credit under
Thai-ETS must be in accordance with
the announcement committee
regulations, taking into account the
following:

- Quality - Project type

- Specification - Project size

- Carbon amount




THAILAND ROADMAP TO ACHIEVE
NET ZERO GHG EMISSION

ereW
'\\_‘(\“ . e
o Achieving NDC 2030
GHG emission
reduction 30-40%

2030
2028

Launching CCS

Enforcement
(ETS, Carbon Tax,
Carbon Credit)

Peak GHG emission
at 388 MtCO,eq

¥ ¥submission of
NDC 2035 or NDC 3.0
(Absolute Emission
Reduction)

Q_924

Reforestat,.o',
GHG Removals at
120 MtCO,eq
inLand Use, Land Use
Change and Forestry

2037

68% of Total Power
Generation are
Renewable Energy

2045

Green Hydrogen
Technology

NET ZERO

(; — * Thailand’s First Draft of

Climate Change Act

* NDC 2030 Sectoral
Action Plan Approval

2050 2065

CARBON
NEUTRALITY

74% of Total Power
Generation are
Renewable Energy

SCANTO
DOWNLOAD
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GHG Reduction Tracking EXX.Z17YJUNDER NDC

3.25 MtCO,eq

o\) |, Waste Management
° " 6.67MtCO.eq

Energy

c:? Industrial Processes
i nnn and Product Use \/
0.84 MtCO eq /
Cc;{/_ Transportation s

0.44 MtCO eq
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St. Teresa School is a school of the Archdiocese
of Bangkok, under the Office of the Private
Education Commission, Ministry of Education.
We aim to improve quality according to
standards. Learners are virtuous, leading in
academics, and creating innovations.

We are a learning organization, aiming for international standards and having a
vision of operating a zero-waste school. We manage with participation,
manage waste using the 3Rs principle, use resources with appreciation,
and develop into a zero-waste school according to the philosophy
of the sufficiency economy and the Apostolic Message of Praise to
the Lord (Laudato Si') of Pope Francis on
caring for the world, the home we live in p
together. We also promote and support i
an understanding of sustainable and ,,/ I}
proper waste management. \ &%) V}

\id

Creativity form Waste Activity




In 2023, St. Teresa School won the Zero Waste School Project Contest at the national level, Group B, Secondary School, from
the Department of Climate Change and Environment, Ministry of Natural Resources and Environment, and the Princess
Maha Chakri Sirindhorn Trophy Award. HRH Princess Maha Chakri Sirindhorn 2023. The school has outstanding
waste management learning bases, such as the Climate Change Learning Base, the Magic Egg Shell Learning Base, the Fun
Weight Learning Base, the Good Soil Learning Base, the Right Color Learning Base, Right (Trash Bin Color), Sufficiency Economy
Learning Base, and the Eco-Friendly Innovation Learning Base.

Magic Egg Shell Learning Base

Boey

Good Soil Learning base

Making Bio-fertilizer
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Production of Bricks from Waste Materials

Production of bricks from waste materials is the reuse of

used foam, water hyacinth, and sewage sludge, which is an

alternative that supports sustainable development.

Production of bricks from waste materials focuses on using
polystyrene foam and sewage sludge as ingredients in
concrete to produce flooring materials and other materials

_ with economic value. Therefore, the community focuses on

enabling community members to have the potential to

think of new innovations that can be put to practical use.

D A4 4 C




1. Mix foam, wastewater sediment, water hyacinth, sand
and water in various proportions and form into concrete

blocks. Cure in water for 14 days.

Brick Production Process
2. Perform initial strength tests by dropping samples 30

centimeters onto the ground.

3. Perform compression strength tests for the best prodacts.

4. Perform heavy metal leaching tests.

5. Calculate the amount of carbon reduction from the activity.




The club divides participants into 4 groups with approximately equal numbers.
Emphasize that each group finds a way to produce bricks from sediment, foam and
plant waste to replace sand in brick-making components. Then, they test their
strength and utilization potential. Four production formulas were obtained. All formu-

e
cARBo Oo,p -
RINT

las reuse waste materials to reduce greenhouse gas emissions to the environment Reduces GHG emissions caused by

caused by waste disposal. waste disposal by up to
84.9152 kg CO,eq

Ratio Analysis Results

Group 1: Fine Sand: Foam: Water: Cement (2: 3: 1.5: 2)
Not Found That Heavy Metals Dissolved from the Sample.

Group 2: Coarse Sand: Sediment: Water: Cement (5.4: 0.95: 1.2: 2.1)
Not Found That Heavy Metals Dissolved from the Sample,
Compression Force 0.78 MPA.

Not Found That Heavy Metals Dissolved from the Sample.
Group 4: Coarse Sand: Foam: Water: Cement (1.5: 5: 2: 1.5)

Compression Force 0.78 MPA.

Group 3: Fine Sand: Foam: Water: Water Hyacinth: Cement (2: 1.5: 1.6:1: 1)

Not Found That Heavy Metals Dissolved from the Sample, o



Number of projects

) mprojects
' Approx. 325,571.30 Rai

Expected GHG reduction 329,498 tCO _eq

=7, Approx. 400 Rai
== Expected GHG reduction 380 tCO.eq

Number of projects

@ projects

Approx. 21,984.08 Rai
Expected GHG reduction 178,553 tCO eq

* Note: Data as of September 13, 2024
**1CO,eq = tons of carbon dioxide equivalent

Results of Operationsin
Promoting Reforestation

Under the regulations on sharing carbon credits obtained from planting,
maintenance, conservation and restoration of the Royal Forest
Department, the Department of National Parks, Wildlife and Plant

Conservation, and the Department of Marine and Coastal Resources

Total 50 projects
Approx. 347,955.38 rai
Expected GHG reduction
58,431 tC0O2eq
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HEAT INDEX

« Measurestemperaturein the range of <10 to >50°C,
relative humidity of 0 to 100%, and heat index of 27 to
-50°C.

« Displaysreal-time heat index values and changes _ BATTERY
color accordingto healthimpact levels (4 levels) on
the RGB display.

» Recordsdatalocally and via Cloud server,and
connectstoloT systems and displays results
automatically via Dashboard.

eat Inde
Heat : 41.5
Temp : 33.4
Humid :

Risk to human health from continued
exposure to excessive heat

Level HeatIndex Description
(°C)

Caution 27-329 i

* The bias, error,and absolute errorvalues are within
acceptable limits when comparedto standard Heat stroke, heat cramps, or heat

exhaustion possible with prolonged

occupational health and safety tools. sxposureand/or physicalactivity.

« Canbe used with both direct current (Solar cell) and
alternating current (AC) via an adapter.

» Inexpensive,easy toinstall,and durable for both fla el
indoor and outdoor environments.



Main and Second Element of a Simple
Hot Weather Warning Instrument (Prototype 2)

e

7

%ﬂs

battery

’é)

Radiation Shield




A Simple Hot Weather Warning Instrument
(Prototype 2)

Temperature (Optional for cool fan)
Q

oy ILI'I Ill_l lul ll‘l

O
Charger @

i-l!:\: -% ° m °

RGB LED Display

. O O D
ERER NN ERERERER
H

=l| ADAPTOR |2 ﬂT

Adapter 12V/2A =

Architecture of the hardware and wiring diagram




A Simple Hot Weather Warning Instrument

\"I_l'ﬁl_l AT ) —
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(Prototype 2)

Technical specifications

Temperature range

10to 50°C

Humidity range

0to 100%

Heat index range

20to 60°C

Display (HI 5 levels)

RGB

Normal (white)

Hl < 27°C

Caution (green)

HI 27°C to <32.9°C

Extreme caution (yellow)

HI33°C to <41.9°C

Danger (orange)

HI 42°C to <51.9°C

Extreme danger (red)

Hl 2 52°C

Power supply

AC/DC




Temperature
Humidity
Heat Index
Health impact level

A

Heat Index
Equation

A

Temperature
& Humidity sensor

A

Microcontroller
Board

Y

4
\ Internet

ESP32

Internet
Cloud

3G/4G

/ Of Things | board

Solar cell/
Power supply

G

N
N

Security

A

A\

BACK-END

Surveillance and Warning System for Extremely
Hot Weather at the Community Level

Database
Server

A

I—
o]

FRONT-END

File Server

Mobile app

Web
Brower/
Desktop app




Surveillance and Warning System for Extremely
Hot Weather at the Community Level

Temp. m Heat Index (°C)

Caution 27 - 329

- & %ﬂ _ @ mm)  ExtremeCaution  33- 419
Danger 42 - 519

Humid. Extreme Danger 252

!

o O

DDCE Server

Warning information http:] /heatindex.dcce.go.th/




apture and Stol

Background

Carbon Capture and Storage (CCS) is a process of capturing
carbon dioxide (CO,) emitted from industrial sectors before it
enters the atmosphere and permanently storing it in an
underground geological formation. The sequestrated carbon will
be managed and monitored for total safety. As CCS is capable of
significantly reducing emissions compared to other technologies,
several countries have plans to use it as a key technology to
support their decarbonization ambitions.

Objectives

CCS is one of PTTEP’s strategic pathways amidst the energy
transition to become a low-carbon organization with sustainable
growth and to achieve Net Zero greenhouse gas emissions by
2050, which will support Thailand’s commitment to reduce
industrial and domestic emissions as part of its commitment at the
United Nations Framework Convention on Climate Change
(UNFCCC)’s 26t session of the Conference of the Parties (COP26)
to reach carbon neutrality by 2050 and net zero greenhouse gas
emissions in 2065.




Natural Gas Production: Capture and Compress:

Gas containing CO, is produced  CO, (concentration at >95%) is

from natural gas reservoirs at captured from produced gas by

wellhead platforms. membrane technology and
compressed for transport.

-
{«
-

:

Natural Gas with CO,

Technology Details and Proces_s

Wellhead Platform e

-

Transport of CO,: CO, is
transported from capture-
compress facility to the
wellhead platform for
injection.

Processing Platform

Geological Storage: CO,
compressed up to 150 bar
pressure is injected back into
specified saline aquifers and
depleted reservoir for
permanent storage.

Injection Wellhead Platform

Sales Gas

CO, Storage in
Saline Aquifers
and Depleted
Reservoir

@0
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Green Climate Fund: GCF

The United Nations Framework Convention on Climate Change (UNFCCC) was established
in 2010 to support a global paradigm shift towards sustainable development that is low-emission
and resilient to climate change.

The framework for consideration of support from the Thailand Fund in 5 projects:

- Project Group 1: GHG reduction through strategy development, technology,
systematic planning and best practices

- Project Group 2: Development of knowledge and databases in agriculture and
waste management

- Project Group 3: Development with advanced adaptation technologies and
multi-sectoral benefits

- Project Group 4: Development of financial mechanisms for climate change

- Project Group 5: Knowledge exchange and awareness raising




Projects which are funded by GCF

Project

Enhancing climate resilience in
Thailand through effective water
management and sustainable
agriculture Project

Thai Rice GCF (Strengthening

Climate-Smart Rice Farming Project

Increasing resilience to climate
change Impacts in marine and coastal
areas along the Gulf of Thailand

Amount

579

million
baht

1,477
million
baht

98

million
baht

Objective

Improving water
management and
agriculture in the Yom and
Nan river basins to address
issues caused by climate
change, light and flooding.

Shifting the paradigm to
zero-emission rice farming
and enhancing the
capacity to adapt to
Climate Resilience.

Duraiton

Target Area

Phitsanulok, Sukhothai
and Uttaradit

Chainat, Singburi, Angthong, Phra
Nakhon Si Ayutthaya, Pathumrani,
Suphan Buri, Lopburi, Nakhon
Sawan, Phaeng Phet, Phitsanulok,
Woes, Uthai Thani, Ubon
Ratchathani, Roi Et, Surin, Nakhon
Ratchasima, Buriram, Kapsin, Si Sa
Ket, Chiang Rai and Chiang Mai

18 coastal provinces (Trat,
Chanthaburi, Rayong, Chon Buri,
Chachoengsao, Samut Prakan,
Bangkok, Samut Sakhon, Samut
Songkhram, Phetchaburi, Prachuap
Khiri Chan, Chumphon, Surat Thani,
Nakhon Si Thammarat, Phatthalung,
Long Pla, Pattani, Narathiwat

Department

Royal Irrigation
Department

Rice
Department

Department of
Climate Change
and Environment
and Department
of Marine and
Coastal Resources




Adaptation Fund has played a key role in
supporting adaptation efforts since 2001 and will
continue to do so under the Paris Agreement, in
particular by supporting the implementation of
Nationally Determined Contribution (NDC) targets
of developing countries, particularly those with
vulnerability to the adverse impacts of climate
change, taking into account the needs and
ownership of developing countries, to drive
adaptation actions and build resilience to climate

change in areas such as agriculture, food and water

security, disaster mitigation, coastal management,
forest management, and wurban and rural
development.

Adaptation Fund : AF



Projects which are funded by AF

Project

Mekong EbA South Project: Enhancing
Climate Resilience in the Greater
Mekong Sub-region through
Ecosystem-based Adaptationin the
Context of South-South Cooperation

Groundwater Resources in the Greater
Mekong Subregion Project :
Collaborative Management to Increase
Climate Change Resilience

Project Enhancing Climate Resilience of

Mekong River Communities through
Strengthening Climate Services (ECR-
MEKONG)

Amount

231

million
baht

162

million
baht

411

million
baht

Objective

To enhance awareness and
action of government and
local communities in the
Mekong River subregion to
adapt to the impacts of
climate change using the
EbA

To utilize and manage
groundwater to reduce
vulnerability, build
resilience

" Toreduce vulnerability and

increase climate resilience
for communitiesin the
MekongBasinin 5
countries

Duraiton

4

5

Target Area

Thailand Vietham

Thailand, Cambodia,
Laos, Vietham

Thailand, Cambodia,
Laos, Vietham

Department

Department of
Water
Resources

Department
of
Groundwater
Resources

Meteorological
Department




Thai Climate Initiative Fund or ThaiCl Fund is

h a I I a financial mechanism to support climate
‘ I C protection in Thailand. It focuses on providing
gl

...“ BY ENVIRONMENTAL FUND financial support to climate mitigation and

adaptation projects. The ThaiCl is implemented
under the Environmental Fund (EF) and receives
technical support as well as seed funding from
the International Climate Initiative (IKl), Federal
Ministry for Economic Affairs and Climate
Action of Germany (BMWK) through Deutsche
Gesellschaft fur Internationale Zusammenarbeit
(GIZ) GmbH.

Objective

« Establish financial mechanism to support
climate change initiatives (ThaiCl Fund) and
provide financial support for climate mitigation
and adaptation projects

Enhance the operational capacity of the
Environmental Fund to meet international
standards

Enhance the capacity of project developers
in proposal development, project monitoring
and evaluation in the field of climate change
and promote knowledge exchange and learning
in project implementation

W
f
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