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The Office of Natural Resources and Environmental Policy and Planning (ONEP)
has continuously published the Nature and Environment Journal for over a decade.
This issue marks the beginning of the 13" year of the Nature and Environment
Journal and the second year of the journal’s digital, biannual publication since the

format change in 2022 (with issues released in January-June and July-December).

For the first issue of 2024, this journal presents a compilation of articles highlighting the state of
the environment and noteworthy environmental initiatives. These articles were originally featured on
the ONEP website (https://www.onep.go.th/publication-ne/) from January to June. The issue includes
six articles, which cover a range of environmental topics. The first article, “Transboundary Environmental
Impact: New Challenges in a Borderless World,” explored the concept of environmental impact assessment
in an era where pollution no longer respects national boundaries. It delves into how transboundary
pollutants, such as PM2.5, can have significant socioeconomic impacts on neighboring countries. The next article
will delve into the “Procedures to drive sustainable green space management: Phase 2 (2023-2027)”,
offering insights into the latest strategies for promoting sustainable green spaces. This article will provide
a framework for agencies and stakeholders nationwide to implement effective green space management
practices. Furthermore, our piece on “Energy Transition for Thailand” will explore the nation’s preparedness
for transitioning to cleaner energy sources, identifying any gaps that need to be addressed to ensure a just
and sustainable energy future. The fourth article “Becoming a team of hornbill conservationist of Khao Yai”
offers a behind-the-scenes look at the work of the Hornbill Research Foundation. Join us as we explore
the team’s unwavering commitment to hornbill conservation in Khao Yai National Park, spanning over two
decades. In addition, the article titled “Wave Energy: Clean Alternative Energy” will guide readers into
the world of wave energy and electricity generation. This article aims to provide directions for the development
of low-carbon energy sources in the future. Furthermore, the final article in this issue, “Preparation Guidelines
of Rapid SEA for Water Resources”, will discuss the new approach of strategic environmental assessment for
water resources. This approach has been improved to be more rapid and efficient in response to the rapidly
changing environment.

The editors sincerely hope that this journal will serve as both a source of knowledge and inspiration
for conservation and ecosystem restoration, as well as fostering a deeper understanding of climate change
among our readers.
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“Environmental impact” has received great attention over past decades
as the problem tightly connected with the operation of economic activities or
investments in development projects such as large-scale water source projects,
highways or roads construction, mining projects, industrial estates or residential
projects. These developments may cause both direct and indirect impact on the
environment and quality of life of people. Thailand has applied the concept of “EIA” which is

the abbreviation of Environmental Impact Assessment in assessing different types of large development
projects by requiring detailed reports to assess negative environmental impact generated from proposed

projects and prepare advanced measures to alleviate the impact. Thailand has started implementing the EIA
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requirement since 1992 when the country issued the Enhancement and Conservation of National
Environmental Quality Act B.E. 2535 and has developed guidelines on application of this tool continuously
until now (Administration and Public Relations Division, 2021). Currently, the law requires 35 types of projects
to prepare the EIA report prior to the commencement. There are also another 12 types of projects that may
cause adverse impact on both the environment and people’s health so developers have to provide the EHIA
report (Environmental Health Impact Assessment) with the coverage addressing issues that may affect
the environmentand health of local residents in areas affected by the projects (Office of Natural Resources

and Environmental Policy and Planning, 2021)

Environmental Impact Assessment mechanism or EIA has focused mainly on the impact arose from
projects developed in Thailand. However, the country has encountered a new challenge of “transboundary
environmental impact”, a heated debate topic at the moment. A clear example of such impact is transboundary
air pollution problems relating to PM2.5 which the Thai government has put this issue on the country’s
national agenda since 2019. Nowadays, the impact from toxic dust continues to intensify constantly, reaching

a new record high in 9 years. The cause of such problem did not limit only in Thailand but it was the result

of haze problems originated from neighboring countries (Isara New Agency, 2023). In this case, another aspect

of challenge for Thailand is that environmental assessment employing the EIA may not be able to apply with

projects situated outside the country but producing transboundary environmental impact. Moreover, such
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impact may result in violation of human rig@ aSources of national resources do not limit only

general people may risk receiving the impact from
environmental pollution, chemical contamination or
destruction of way of life and ecological system
(Kornkanok, 2019). Therefore, transboundary environmental
impact has gained greater attention and the general
public should try to understand the significance of this
problem because the issue is no longer isolated from
their daily life. Thailand herself may also contribute
to such transboundary problems either as the

environmental impact generator or receiver.

Outstanding character of
transboundary environmental problem
is its “transboundary” feature which is
significantly related to “sovereignty” and
“national interest” that represent the
government’s authority in management to maximize
benefits from domestical resources. Meanwhile, there
are complexities and challenges in dealing with
transboundary environmental problems in topics

including

in the boundary of one autonomous state so the
management of those resources is beyond one

government’s control;

@Transboundary environmental problems usually

involve other issues like economic and social problems;

@Drobtem of government-to-government

cooperation on transboundary environmental problems
may lead to conflicts between related countries if the
cooperation does not conduct in good faith (Soparatana,
2019). This has allowed international mechanism to
play a significant role on the operations of the
government and private sectors. The latter is in their
capacity as projects’ developers to establish advanced
prevention mechanism, create transboundary liability
standards and promote more respect on principles of
human rights. This article presents 4 examples of
mechanism applied in management of transboundary

environmental problems. They are.
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Note: Reference from https://www.osce.org/files/f/documents/4/5/488110.pdf

Example 1: Laying conceptual
foundation on Strategic Environmental
Assessment (SEA) through the Convention
on Environmental Impact Assessment
in a Transboundary Context 1991 or the
“Espoo Convention”, named after Espoo in
Finland which was the venue for the assembly of the
United Nations Economic Commission for Europe
(UNECE) with a total of 45 member countries in European
Union. Espoo Convention sets a broad framework on
procedures of transboundary environmental impact
assessment, rights, obligations and responsibility of
governments in assessing transboundary environmental
impact under the concept “The duty to prevent
transboundary pollution lies with country originating
the pollution. Governments cannot claim that they
have unlimited right to carry out activities within their
own jurisdiction without considering consequences

beyond their boundaries. They also cannot ask other

states to abstain from activities that may produce
transboundary environmental impact.” (UNECE, n.d.;
Sithi, 2016). The convention sets 11 procedures for
transboundary environmental impact assessment from
prior scrutinizing proposed projects to notification
affected parties, preparation of environmental impact
assessment documentation, consultation among
affected parties and post-projects/ activities analysis.
The whole procedures have taken into account
environmental impact in different stages from policy
charting to planning and programmes implementation
to ensure sustainable environmental impact assessment.
Meanwhile, the coverage of impact assessment under
the SEA will have greater degree than the EIA which
is the assessment only at project level (Sithi, 2016).
Although the concept has been implemented for
decades, there are constant applications in many

countries with continuous evolvement.



Example 2: ASEAN Agreement on Transboundary Haze Pollution is the first
regional agreement binding states with adjacent land to manage transboundary haze pollution from forest
fires and fires on the ground. The agreement was signed by governments of 10 ASEAN member countries on
10th June 2002 in Kuala Lumpur, Malaysia. It came into effect in November 2003. This agreement monitors
haze situations and provides information for other member countries when haze pollution occurs (ASEAN,
n.d.). However, this agreement does not strong enough as there is no required commitment from member
countries to prevent or mitigate the causes of haze pollution. Nevertheless, it is a significant step to develop
mechanism for solving regional transboundary environmental problems such as the establishment of ASEAN
Transboundary Haze Pollution Control Fund and ASEAN Coordinating Centre to monitor and control
transboundary haze pollution problems. In order to address transboundary haze pollution problems directly

and effectively, there should be strict enforcement of the agreement coupled with legislation of national laws

to control liabilities of private sectors and offer the public an access to information and opportunities to

-y

better entering into legal justice procedures (Greenpeace Thailand, 2019).

f
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Example 3: The 1995 Agreement on the Cooperation for the Sustainable
Development of the Mekong River Basin is a regional cooperation framework covering
4 countries in lower Mekong River Basin including Cambodia, Lao PDR, Thailand and Vietnam. The agreement
was signed on 5th April 1995 with main objectives are (1) Using water resources in a reasonable and fair
manner; (2) Maximization of water resource management while minimizing harmful consequences and
promoting sustainable development; and (3) Conserving water resources and related resources in Mekong
River Basin. Under this agreement, there were the establishment of Mekong River Commission as well as
significant mechanism to support equal and sustainable consumption of water in Mekong River Basin and

other resources in the basin (Mekong River Commission Secretariat, n.d.) under 5 regulating aspects including.
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Procedures for Water Use Monitoring (PWUM)

They are procedures creating a system to monitor consumption of water in mainstream
and branches of Mekong River, with the coverage extend to water consumption for irrigations,
households and hydropower dams.

Procedures for the Maintenance of Flows on the Mainstream (PMFM)

They are procedures setting conditions on the assessment and creation of monitoring process to
maintain flows of Mekong River and Tonle Sap at normal level. If there are any serious situations,
the MRC will notify member countries to take necessary actions and provide academic technical

support to manage possible impact.

o River Commission Secretariat, 2017)




Although procedures under the agreement
set forth guidelines for comprehensive resource
management in the basin with the attempt to prevent
possible adverse impact, there are some limitations
and challenges on practical operations. For example,
communities along Mekong River in Thailand received
adverse impact from the construction of Xayaburi Dam
built to block the flow of Mekong River in Loa PDR,
approximately 200 kilometers from the Thai border in
Chiang Khan district of Loei province. The communities
found that water level severely fluctuated after the
operation of Xayaburi Dam, which greatly affected
ecological system of Mekong River. The situation caused
villagers to file a lawsuit against the Thai government
agency in the Administrative Court as it seemed to be
the only process allowing villagers to access the justice
system in demanding for transboundary responsibility.
Villagers cited reasons of negligence of duty under the
PNPCA procedures and unlawful signing of electricity
purchase agreement. But the Supreme Administrative
Court’s verdict dismissed the case on 17th August

2022, ruling that aforementioned reasons did not cause

transboundary impact (My Mekong, 2565; Workpoint
TODAY, 2565). This is the first case presented loopholes

in setting standards on responsibilities for people

affected by projects located in other country. Although
the Thai government fully carried out actions under
authority granted by MRC regulations but Thailand was
still unable to handle transboundary impact problems
effectively enough (Sarinee, 2022). Therefore, the MRC
and 4 member countries need to consider directions
on appropriate management of transboundary impact
at national and international levels that respond to
the context of Mekong River Basin. At the same time,
the MRC has tried to collect information regarding the
environment, economic and social situations of
all 4 member countries to develop a database for
presentation of empirical information and analysis of
transboundary environmental impact in the future.
There is also the preparation of State of the Basin
Report (SOBR) every 5 years to present updated
situations in the basin for the purpose of planning of
joint appropriate regional management of Mekong

River basin.



Example 4: Application of “business
and human right” mechanism is the beginning
in setting transboundary liability standards for private
sectors under the United Nations Guiding Principles
on Business and Human Rights (or UNGP) by employing
procedures stated in the Human Rights Due Diligence
(HRDD). This requires investors to respect human rights
and take role in offering relief packages to people
affected by their business operation along the overall
supply chains. The UNGP has been initiated since 2003
but it is a non-legal binding pact (Kornkanok, 2019).
For Thailand, the country has accepted the UNGP
principles and developed the National Action Plan on

Business and Human Rights (NAP) that is consistent

WHAT ARE

{US lICE

HUMAN RIGHTS_?l

with the UNGP. Department of Rights and Liberties
Protection of Ministry of Justice is the main agency
responsible for driving the NAP action plan, which
currently under the phase 2 operation (2023-2027).
Moreover, Thailand requires all companies listed on
the Stock Exchange of Thailand to prepare an annual
report (Form 56-1) in a new format known as “One
Report” which the Securities Exchange Commission
(SEC) also requests companies to disclose information
on their human right operations. Therefore, it is
considered that the above mentioned information
disclosure mechanism is the starting point for corporate
governance and monitoring of possible transboundary

impact (Sarinee, 2022).
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From the above examples in the development
of mechanism to solve transboundary environmental
problems showed that the establishment of sovernment
cooperation of at least two agencies for joint
management of resources to maximize the efficiency
will have a significant role to address transboundary
impact. Such management can be carried out in
several formats such as creating an agreement to
allocate and jointly manage resources, linking national
and international laws or applying human right
principles to examine business operation of international
investors and etc. (Soparatana, 2019; Kornkanok, 2019;
Sarinee, 2022; Lanner, 2023). Developing an agreement
on transboundary environmental impact management
between states offers advantages in creating clarity

on operation and preventing disputes between states

as there is an opportunity for affected states to

participate in the process. However, such operations
need to be transparent and fair (Sithi, 2016). Although
the broad framework about solving transboundary
impact has incorporated international cooperation
mechanism in different aspects, there are still details
which member countries or countries originating
pollutions or affected countries have to mutually agree
in addition to the basic framework. Meanwhile, solving
transboundary environmental problem involves
several factors so it requires the application of various
tools whether they are economic tools, scientific tools
or legal tools. The issue is comprehensive and
challenging so all member states have to express
strong political intention to effectively implement the
agreement and cooperation among member countries
must be strengthened to establish the most efficient

mutual environmental management (Soparatana, 2019).




For Thailand, it is undeniable that the management of transboundary environmental impact is still

a crucial challenge, especially the law loopholes on liabilities for problem originators in case that proposed
projects situated outside the country’s border but such projects produce transboundary impact on Thailand;
and issues related to relief mechanism for people affected from such transboundary impact. Thailand has to
consider directions to prevent and address possible impact. In addition to modernization of related laws,
Thailand may need to consider measures to bring strict and effective supervision of cross-border investments
and develop mechanism to examine quality of human right reporting and integrate inter-organizations’ work
processes to be more effective and efficient in preventing, solving and managing transboundary environmental
problems (Soparatana, 2019; Sarinee, 2022; Lanner, 2023). This will lead to the establishment of mechanism
to solve transboundary environmental problems domestically and internationally. The mechanism should
also be consistent with directions of relevant agreements that Thailand is a member country for further action

in an appropriate manner in the future.
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Procedures to drlve

. _;~-i sustalhable green" space management : Phase 2 (2023 - 202?)
= Ms. SUREEPORN KERDKANKAEW Director of SpeC|al Area and S'peclalDevelopment Area Planﬁlng P

' SectLon Envnrqnmentallst Senior Professmnal Lavel T igamsy ! \ ,1'1

. _MS KANTIYA SODS‘AI Enwronmentallst Professmnal Level * :

Ms NURUMON SAWANGMANEECHAROEN Pollcy and Plannmg Analyst

Green space is a crucial part of a city and it is significantly
important to ecological system and the environment, particularly
urban green spaces that will bring the balance and more exuberant

to urban ecological system.

This will create positive results to air quality, temperature, water and biodiversity as well as the
economic, social, relationship and health of urban citizens. Office of Natural Resources and Environmental
Policy and Planning (ONEP) realized benefits and the significance of green spaces to the city and general
public in various aspects. The office issued the Procedures to Drive Sustainable Green Space Management :
Phase 2 (2023-2027) by emphasizing participation process, integration of ideas and operations from related
government agencies and stakeholders. The Cabinet acknowledged and approved the Procedures to Drive
Sustainable Green Space Management : Phase 2 (2023-2027) as proposed by Ministry of Natural Resources
and Environment. The Cabinet assigned related government agencies to apply the procedures as the
framework for budget allocation to drive the operations as well as the monitoring of such operations under
the Procedures : Phase 2 (2023-2027).




The Procedures to Drive Sustainable Green
Space Management : Phase 2 (2023-2027) is created

for related government agencies and stakeholders ‘
nationwide to apply as the framework to set directions

and guidelines on sustainable green space management.

It should meet targets of national and local green
space operations by assessment through 5 success Y \ '
indicators. A5

k0 O

Increase the . Increase the  :Create at least 1: Each region : Create 5 green

ratio of green  : ratio of green :topic about tool, : should have 5 : space networks
space to 10 space to city Emechanism, green space that jointly work
square meters : space at the :knowledge and ' : models. together.
per person. . : minimum of  :green space ;

} : 10%. . management.

The Procedures : Phase 2 (2023-2037) sets definition and types of green spaces to be the
references for joint operations. It also sets a framework to drive operations that consistent with current

situations and support future operations. It sets 5 guidelines, 15 procedures and 31 measures.

Knowing “green spaces” and “sustainable green spaces”

“Green spaces” mean natural spaces and man-made spaces or designated spaces in cities
and communities and mainly covered with greenery. Green spaces are beneficial to the elnvironment,
ecologicél system, people’s livelihood and quality of life. “Sustainable green spaces” refer to green spaces

covered with plant species that diverse in types and quantities but having large perennial trees* as the
main component and have been maintained for sustainability. The objective is to achieve ecological
balance, create good, beautiful, cool and Livable environment and add the component of ‘direct and
indirect-land utilization for uplifting quality of life of population in cities and communities as well as visitors

and. promoting the economy of local communities.



Perennial
trees

are trees that live for many years. When
reaching maturity, they will have the
canopy of at least 5 square meters,
the height of at least 5 meters and
circumference at the bole of at least
50 centimeters.

(Office of Natural Resources and Environmental Policy and Planning, 2007,

Policy Action Plan on Sustainable Urban Green Space Management)
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How many types of green spaces are there?

Green spaces can be classified into 6 types based on characteristics and utilization. They are:

Public green Utility green Long stripe Green spaces for 8 Natural green Unutilized
spaces such as @ spaces include green spaces the economy spaces such green spaces
public parks, ® Private green along public of local as forests, waiting for
gardens and spaces such as M facilities such as § communities B peatlands, water§ development

health gardens indoor gardens, @ roadside areas, @ such as economic sources, wet- such as
" gardens in road islands, forests and fruit @ lands and etc. abandoned
L) factories and etc. river banks. orchards. green spaces.
3 ® (Green spaces
ot o 8"l ininstitutions
” #% N such as schools
and government
agencies.
® (Green spaces
in public utility
areas such as
landfills, spaces

around water
treatment ponds.




15 procedures
under 4 guidelines
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Guideline 1 AR

For operating guidelines, the first guideline emphasizes the importance of people and " ‘- . ¥4

stakeholders to create awareness and jointly manage green spaces under 4 procedures.

This procedure focuses on information dissemination, communication and public relations to the general

public about green space knowledge in different dimensions, in order to create incentives and encourage all

manner. Operating measures include dissemination and communication about green space knowledge in
various formats and channels, increasing and maintaining green spaces in households, improving, developing,

1
|
|
|
|
|
|
|
i
I stakeholders to participate in creating, maintaining and ensuring that green spaces will exist in a sustainable
|
|
|
|
i
:
| caring and maintaining green spaces by focusing on participation process.

|

|

[/1 Procedure 2: Development of green space models. It aims to promote the creation of green
space models in different patterns suitable to the context of urban ecological system. Essential operational
measures are designing and creating sustainable green spaces to be models and learning sources that provide

lessons to other agencies to take up as examples for operation and maintenance.

————————————————————————————————————————————————————————————————————————————————————————————————————————————

[ Procedure 3: Promotion and operation of green spaces to mitigate the impact from industrial
activities and the development of special economic zones. The green spaces have properties in reducing
and filtering pollution, particulate matters and temperature but the design and selection of plant varieties

should be suitable to ecological system and the area context. Operational measures are designing of green

areas by focusing on growing local plants and perennial trees with high efficiency in absorbing pollution;
creating and maintaining green space buffer zones; and researching and development and dissemination of
information about plant species that help reduce greenhouse gases, alleviating and reducing pollution and

temperature.

____________________________________________________________________________________________________________

)
]
]
]
|
]
]
[}
|
]
]
)
]
i
space buffer zones in industrial estates or industrial operational zones and industrial project development i
]
]
[}
|
]
]
)
]
]
]
)
]
]
]
|
]

[“1 Procedure 4: Strengthening potential on green space management of local administration
organizations. This is to support and strengthen knowledge as well as building skills of personnel working on
green spaces continuously and sustainably; organize meeting/ training to enhance potential in surveying and
storing information related to green space management and plant varieties maintenance. Measures are
preparing or including information, plans and charts for development and management of urban and
community green spaces as well as empty areas in local development plans; preparing green space database
as a tool for planning and management of urban and community green spaces to increase the efficiency in
green space management; organize arboretum training and Thai Green Urban (TGU) database training. ONEP
has created the database system for municipals to apply as a tool. The magazine will present an article about

benefits of TGU system in the future.
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Guideline 2

The first guideline emphasizes the significance of people and stakeholders. This second guideline pays attention
to the city (space) to ensure that the city will have food security; be able to support disaster relief actions; and

provide information for the public to apply as resource database for daily life. There are 4 procedures.

[1Procedure 1: Management of food crops

for food security. This aims to promote the creation
| of green spaces, that can become food sources,

| both in public and private spaces. It will become

the sustainable production bases of food crops that

: emphasize the safety of both producers and consumers.

' It can also help alleviate suffering from the outbreak
of Corona virus 2019 (Covid-19) that affected the

economy and behavior of producers and consumers.
i Under this procedure, the utilization of green spaces

L can be carried out in various ways such as edible

green spaces, central vegetable gardens, intensive
! farming and organic farming. Essential operational |

' measures are promoting green spaces as food

sources for communities; supporting organic farming

|
| to serve aging society and the society after the 1

1 Covid-19 outbreak; and supporting natural green

spaces as sources of food security.

[ Procedure 2: Creating green spaces in
preparation for disasters. This aims to promote
designing and improving green spaces for utilization
in various aspects in order to effectively increase
potential benefits of green spaces that would be
suitable for surrounding environment; be able to
absorb or alleviate possible impact or disasters by
preventing the damage or reducing the degree of
damage. Measures are creating monkey cheek water
reservoirs and areas to cushion disasters; slowdown
water runoffs; turning land waiting for development

or unutilized land into green spaces.
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[1 Procedure 3: Promote green spaces for

local economy. This is to uplift and support

operations related to green spaces in various and |
|

+ wider dimensions and respond to current consumer

behavior through tourism activities, recreation areas

and learning sources such as cafes or restaurants

that focus on providing natural atmosphere for the

general public to have photo check-in; natural green |

spaces for tourism such as Bang Krachao, urban

forests, Nong Nooch Botanical Garden, Thung Prong

Thong (Golden Meadow); natural walkways; and

iy W i Sirindhorn Dam. Essential measures are supporting,
1 nmn ‘

promoting and disseminating information about

development of green spaces to ensure prosperous

oy . . . . |
local communities; promoting tourism; increasing

and maintaining green spaces for public services;

reducing density of space usage in communities for

T —
Al e
AETETES =
i
T mme—
i i—
T
—
T
T S
-
-—
—
-
- -
L1
-
-
R it

recreation and health purposes.

———

[ Procedure 4: Promote development of
green spaces to facilitate ecosystem services. This
is to support and promote management of green

spaces for conservation and restoration of green

spaces for benefits of ecosystem services; reduce air
pollution; store greenhouse gases; increase

biological diversity and improve quality of natural

resources and environment. Operation measures are

development of Green Infrastructure and connection
of transportation routes; development of green

spaces for storing of greenhouse gases and cushion

the impact of climate change; increasing biological
diversity; conserving indigenous trees, perennial trees

and valuable large trees of the city and communities;

and restoring of ecosystem services.

——




Guideline 3

The operation will not be successful without the third guideline that are tools and mechanism to support an increase
and management of green spaces and the fourth guideline that realizes about the existence of local wisdom and
promotion of innovation to create social power. The third guideline focuses on development and improvement of tools,
mechanism and regulations through 3 procedures that will help achieve results.

support an increase and management of green spaces. It emphasizes the dissemination, development
and improvement of rules, regulations and laws to conform with current situations so all stakeholders
can create and maintain trees and green spaces in a sustainable way. These include development and
dissemination of rules and regulations related to income tax deduction, criteria regarding green spaces,
overall town plannings and specific town plannings that require the creation of green spaces and open

spaces in order to promote the building up of large piece of connected green spaces while maintaining

____________________________________________________________________________________________________________

[| Procedure 2: Development of economic measures, incentives to support an increase and
management of green spaces. These are promotion to conserve and increase green spaces under direction
outlined by tree banks; development of incentives and benefits from green space operation; and promoting
and suppcljrting the creation and expansion of town planning for the development of green spaces and open i

spaces.

_________________________________________________________________________________________________

[C1 Procedure 3: Creation of database and application of data storage technology. This will be
used as the database on green space management such as ONEP’s Thai Green Urban (TGU) database that can
be applied as a tool for municipals to collect greeh space information; database and monitoring system for
expansion of green spaces of Bangkok Metropolitan Administration (BMA) which is a tool for the BMA to key
in green space information, integrate and linking data in the system. These tools will provide efficiency storage
and utilizatior} of green spaces and reduce the country’s fiscal burden and workload of related government

officials.
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Guideline 4

This fourth guideline focuses on the network, knowledge and local wisdom through 2 procedures.

_______________________________________________________________________________________________

[Z1 Procedure 1: The collection and creation of knowledge and local wisdom related to green
space management and the utilization of knowledge and local wisdom. This is related to application of
academic knowledge from educational institutes and local wisdom in supporting green space management;
conservation of plant varieties, animals and biological diversities; and presenting lessons learned from green
space operation and transfer of knowledge to the public. Essential measures are the operation under
Plant Genetic Conservation Project under the Royal Initiative of Her Royal Highness Princess Maha Chakri
Sirindhorn; application of local wisdom and innovation to increase value of green spaces; and preparation

and dissemination of green space knowledge.

___________________________________________________________________________________________________________

4

-

[Z1 Procedure 2: Creation of social power. This emphasizes the strength of civil society networks and
social groups and the ability to continuously and sustainably expand the operation. Main measures are
networking and connection of social groups to drive green space management and establish awareness and

social strength via social media and green space operational networks.

Procedures to drive sustainable green space management : Phase 2 (2023-2027) comprises 4 guidelines
including people, city, tool and local wisdom and social groups through 15 procedures and 31 measures that
reflect current situations and support operation in the future. It is the operational framework for related
parties to apply as a compass to jointly drive urban green spaces together; to support urban citizens to have
physical and mental wellness; to support the city to have sustainable urban environment; and to apply as a
target to drive operations for achievement at local and national levels. Driving for the creation of sufficient
green spaces with sustainable characteristics will be successful through regular and continuous contribution

from all people and stakeholders.

- - - - - - - - Jp—
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“Energy Transition” is not

| a novel term in Thailand but it

ﬂ[‘tefg LP et is still cloudy for Thailand in
handling the country’s energy

" c_u gy transition that will enable the
u: . nation to getthroughthe energy

l - transition. Critically, Thailand
- has to excel the transition in
which models that will actually
be “just” or “fair” to Thai people.

“Energy Transition” is one of conclusions
from the COP 28 or the 28th Conference of
Parties held between 30th November - 12th
December 2023 at United Arab Emirates to solve
problems of global warming which now has

3

been described as “climate change or global
boiling”. Regarding this topic, when considering
overall models of energy transition, it is clear
that the opportunity forimmmediate implementation
is the transition from fossil fuels to natural
energy or renewable energy truly derived from

the nature.

Thailand’s energy transition has been
widely discussed across many sectors in the
past few years. Those sectors are businesses,

industries, transportation and energy - the
SUBEthIEECng-aroon latter is the sector releasing the highest amount
Expert Level of Engineer .

of greenhouse gases. Data from Climate Watch,

Provincial Energy Office of
the World Resources Institute (2020) indicated

Phrae, Ministry of Energy

that energy sector was the party releasing the
greatest amount of greenhouse gases (which
comprised of carbon dioxide) to the atmosphere
at 73.2% of total amount of greenhouse gases
emitted from the consumption of electrical
energy, thermal energy and transportation as

shown in Figure 1.



54 0saissssudina:avinadou [FERN RSN ALY,

Proportion of

greenhouse gas
emissions of
different sectors

g e (B i

A report “Towards a collective vision of Thai energy transition: National long-term scenarios and
socioeconomic implications” by CASE for Southeast Asia in November 2022 involving the direction of Thailand
in achieving Carbon Neutrality indicated that the country needed to begin immediately the reduction of
carbon emissions by energy sector. This should be done through increasing the proportion of electricity
generated from renewable energy, reducing consumption of fossil fuels, improving the efficiency in energy
consumption and more electrification among end-users. Moreover, the Global Climate Risk Index report of
GERMANWATCH also indicated that Thailand ranked the 9th country in the world that would be affected and be

at risk from the global warming when the earth’s temperature rose exceeding the limit as shown in Figure 2.

Based on information and relationship of the above mentioned problems, it is necessary for Thailand
to implement an urgent energy transition to contribute in solving problems and diminish all impacts that are
interrelated and inseparable. For Thailand, the country is at a crossroad to find methods or practice guidelines
to ensure that “the energy transition will lead Thailand to the real transition and be safe from sinking or
disappearing from the global map as the result of the global warming.” This is a challenging issue for relevant

agencies from all sectors to cooperate seriously for problem solving and take immediate actions.



There are several ideas or tools for Thailand to
apply in the energy transition. The report Towards a
collective vision of Thai energy transition: National
long-term scenarios and socioeconomic implications
by CASE for Southeast Asia in November 2022 found
that the energy transition would create opportunities
for the country to modernize the energy networks
based on thorough investment plans. This is in line
with information from The Standard News Agency
reporting that “the energy transition from traditional
fuel sources to new form of energy derived from
different fuel sources such as hydropower, wind
energy, solar energy, seothermal energy and biomass
energy. These are alternatives to uplift the efficiency
of energy management toward the sustainability by
taking into account the environmental impact. This
will result in changes in energy sector and also the
reap-fog development of technology and the transition
to an era driven by the electricity. This is one of
economic development patterns that pays attention
to the ESG - Environmental, Social and Governance.
It is the investment aims toward the sustainability
instead of short-life profits. ESG is another factor to

facilitate the energy transition that results in the

sustainability of the earth. The concept of sustainable

investment may be a direction to help Thailand get
through the energy transition from fossil fuels to
renewable energy with the drive from business sectors
in creating economic incentives. It will also create
opportunities for competitions in innovations and

creative energy technologies in Thailand.

Meanwhile, the model of integrated economic
development emphasizes the development in three
dimensions. The first is Bioeconomy that focuses on
using biological resources to create value added
products with the connection to the second dimension
of Circular Economy that aims at maximizing reusing
of resources. These two forms of economy are under
the umbrella of the Green Economy which is the
economic development focusing not only the
economic aspects but also the development in par-
allel with the balance of social and environmental
developments, ensuring the security and sustainability
at the same time. Therefore, the application of
renewable energy from raw material sourcing process
to production process and goods transportation is the
fundamental factor to drive the integrated economy
or the BCG.
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The support for logistic, transportation and vehicle users to switch vehicles from combustion engine to
electric vehicle (EV) will help reduce the consumption of fossil fuels which is the main reason for emissions
of carbon dioxide and all types of greenhouse gases. The attempt is reflected in the 30@30 policy of Ministry
of Energy that promotes and encourages the use of more electric vehicles with aim to bring the proportion to
30% of total vehicles in 2030. The policy will be implemented under government supports in several projects
such as price reduction in different proportions for purchases of EV cars in accordance with the government’s
stimulus measures in announced periods. The program offers supporting budget and technologies for the
development of grassroot economy so they can rely on the use of renewable energy / alternative energy in
their career. Farmers who are the foundation driving the country’s economy will be provided with solar-powered
pump trucks, support for the construction of biogas ponds in communities, and support for the building of

drying plants using solar dryers to replace the use of natural gas in drying farm products.

Moreover, Thailand’s concrete and actual energy transition will become realistic only when the transition
is “just” to all Thai people. This means all Thai people can equally access to renewal energy at reasonable
price reflecting actual cost, allowing Thai people alternatives for energy usage and be able to play a greater
role seizing opportunities for the development of sustainable energy. The topic “Just Energy Transition” was
"debated at an event organized by Sal Forest. It means the transition through energy sector to a low-carbon
economy in a way assuring just and fair distribution of benefits and costs of the transition by taking into account
inequality reduction, strengthening energy democracy, emphasizing in relieving burden for consumers and
various vulnerable groups in the transition and providing compensation for possible losses and damages. This
is-in line with the Sustainable Development Goal on just energy transition that aims toward creating desired
social and economic conditions. This can be done through production and consumption of renewable energy,

clean energy, justice protection, creation of equatity and social welfare as shown in Figure 3. =
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e x Good quality of life for all eNircy

TRANSITION

Figure 3: Better quality of life for all based on just energy transition

This report demonstrates the understanding of four principles of energy transition. They are

(1) Distributional justice means well distribution of both benefits and burdens among people, not concentrated
only in specific groups; (2) Procedural justice aims toward identifying people involve in decision-making
process, including verification process related to energy justice, respecting equality and comprehensive
consideration of the well-being of everyone who wish to participate in the process; (3) Recognition justice
derives from the understanding of current and accumulated inequality and try to mediate and correct those
unfair inequalities; and (4) Restorative justice is the principle for government sector to show role in correcting
or preventing three above mentioned injustice with elements and steps for a just energy transition as shown

in Figure 4.
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Figure 4: Main steps toward just energy transition

Thailand has been familiar with the use of energy from fossil fuels for a long time so it is necessary for
the country to cautiously lay out plans covering all aspects to create the transition of energy consumption
from fossil fuels to renewable natural energy. This is because Thailand is a developing country with clear
economic, educational and social inequalities. Therefore, the energy transition without consideration about
low-income earners or people who already lack opportunities in developing their quality of life may intensify
unsolved problems because the change to use renewable natural energy comes with higher expenses. It is
the fact that Thailand has to import green technologies applied in the production of renewable natural
energy. These technologies are expensive and complex to use so people with opportunities to access the
renewable energy may be only those high-income earners or investors who will benefit from such transition.
In order to reduce the gap or prevent the inequality in accessing renewable natural energy, it is the main duty
of the government to set clear energy transition policies that do not offer benefits to any specific groups,

hinder competitions, or significantly create opportunities in the development of related businesses.
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Eventually, Thailand’s energy transition is an alternative (main) of the country and the world in achieving

the goal of Carbon Neutrality in 2050 and the goal of Net Zero Emission in 2065 which aim toward the same

result ensuring that the global average temperature will not rise exceeding 1.5 degrees Celsius above the
pre-Industrial Revolution era. This will help maintain the world’s resources and ecological system in long term.
However, the process along the path to reach the goal is the most important issue. The choice of energy
transition from fossil fuels to renewable natural energy must be carried out through comprehensive pro-and-con
evaluations of all aspects so the transition does not reinforce or create more problems to the society and

this world.
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Hornbills are part of the ecosystem and are greatly important. Hornbills
are “unsung heroes” as their behaviors of eating ripe fruits and drop-off seeds
scattering over areas their flying path, creating opportunities for those seeds
to germinate and grow into trees, forming a forest that is the source of foods
for various animals. This helps bring the balance of ecological system and
abundance of biodiversity. Hornbills are considered as an indicator of the
fertility of the forest.
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However, it is not an easy task to maintain hornbill population
in  Thailand’s forests because it requires cooperation, determination
and sacrifice of conservationists who constantly monitor the life cycle
of hornbills for continuous research and study. Thailand is a country with
high population of hornbills having a total of 13 species taking habitats
in forests across the country.

The Editorial Team of the Nature and
Environment Magazine g¢ot an opportunity to
interview the team of hornbill conservationists
of Khao Yai at Khao Yai National Park in Nakhon
Ratchasima province. The park is the origin of hornbill
research project in Thailand and being a model for
expansion of studying projects to Huai Kha Khaeng
Wildlife Sanctuary in Uthai Thani province and Budo
- Su-Ngai Padi National Park in Narathiwat province.
Members of the team of hornbill conservationists
of Khao Yai have one thing in common that is the
passion of living in the forest, being happy by working
in the forest and learning from the nature. There are
several risks associated in this career such as job
security, earning and income, the value of working in
unpredictable environment, danger from animals and
limited budget inferior to other government agencies
or private sector. Despite such unfavorable factors,

the team of hornbill conservationists of Khao Yai
still works with their hearts and determination to
follow the lives of hombills in order to help conserve
hornbill flocks of Khao Yai and maintain the fertility
of the forests in Thailand.

Currently, the team of hornbill conservationists
of Khao Yaiis led by Asst. Prof. Dr. Vijak Chimchome,
chief of Department of Forest Biology, Faculty of
Forestry, Kasetsart University. He is also the Secretary-
General of Hornbill Research Foundation who has
inherited the duty from Professor Emeritus Pilai
Poonswad, a Thai scientist and renowned hornbill
conservationist who has a significant role initiating
Thailand Hornbill Project in 1978. She is also known
as the “great mother of hornbills” and the founder
of the foundation, which receives its name from Her
Royal Highness Princess Maha Chakri Sirindhorn as
“Hornbill Research Foundation” on 5" July 1993.



Changes for sustainability

Development of the success of hornbill
research at Khao Yai National Park in Nakhon
Ratchasima province began with the research in
area around 200 kilometers. There are 4 hornbill
species in the park including Great Hornbill,
Oriental Pied Hornbill, Wreathed Hornbill and
Tickell’s Brown Hornbill. Later, the research has
expanded to Huai Kha Khaeng Wildlife Sanctuary
where 6 species are found and Budo - Su-Ngai Padi
National Park in Narathiwat province where
10 species are found. From the 3 studying areas,
Thailand has a total of 13 hornbill species living
in forests in each area.

Dr. Vijak explains about work of hornbill
conservationists that data was intensively
collected in the past through observation of
hornbills before female birds enter the nest
cavities, eggs laying, eggs incubation, feeding
behavior of male birds and time when the birds
leave their nest cavity. Life cycle of hornbills
start from dating around the end of the year,
then female birds enter the nest cavities
between January and March and leave between
May and June. They later gather in flocks. When
the mating season arrive, the same couple of
parents come back at the same nest cavities to
reproduce. Hornbill chicks will take 4-5 years to
reach maturity. Hornbills are a type of large birds
with a large curved bill but they cannot build
nest cavities on their own so they have to find
natural nest cavities to build a family. Hornbills
in Khao Yai fight for nest cavities so a couple
that can’t not find a nest cavity can’t not build
afamily orreproduce. Therefore, itis necessary for
conservationists to install artificial nest cavities,
repair nest cavities by adding some soil to lift
up the nest floor, clean the nest cavities, widen
the cavity entrance to increase opportunities for
hornbills to enter the nest which will result in
higher overall population of hornbills.




the Hornbill
Research Foundation encounters a financial obstacle

However, researches under
as it requires approximately 4-5 million baht of
operation cost a year. The amount has generally
been funded mainly by private sectors. Dr. Vijak
comments about the conservation and sustainable
management of hornbills that should uplift the
“.. We
should act as an advisor to agencies. For example,
the National Park Department and Wildlife

Sanctury which have hornbills in their areas come

operation and create new perspectives

to learn with us and apply the knowledge to care
for the birds by themselves. This will be the best
and most sustainable practice because the area
owners will realize the significance of hornbills.
This will create a right conservation method

that will lead to develop an action plan in the
bureaucratic system. Currently, the conservation
efforts undertaken by area owners occur from
time to time depending on the management’s
policy... | would like to see hornbill is part of the
national wildlife management plan that currently
has 14-15 species that need urgent care such
as tigers and gaurs. This will create clear plans
which practitioners can refer to while the plans
will receive regular budget allocations. Proactive
working strategy including those in conservation
field should be part of the KPI (Key Performance
Indicator). For example, a target to increase
hornbill population in the nature, setting number
of nest cavities to be repaired each year like 10
cavities a year. This matter has been discussed for
over 5 years but there is still no success...”



Dr. Vijak notes that the announcement to declare
Dong Phayayen - Khao Yai Forest Complex as a world heritage site
will stimulate better wildlife conservation and management
and streamline data and management of forest complex to be
on the same standard, resulting in higher efficiency. However,
such announcement seems to bring greater benefits to the
management of large animals. Meanwhile, upgrading the area as
a world heritage site will bring more tourists to the site, that may
affect the life of wild animals. Therefore, clear zonings should be
identified by setting zones for services, conservation and waste
management. Nowadays, more resorts are developed in Khao
Yai areas. The development brings positive results as It’s not
necessary for tourists to stay only in the national park so it will
reduce the impacts to wild animals.
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Researcher ethics: Do not take advantage of
animals

Mr. Pittaya Chuaylua is a researcher working with
the Hornbill Research Foundation for more than 3 decades
and a survivor from a gaur attack. He has worked full time with
the foundation in 1992, following his passion to work in the nature
while taking care of the family. Pittaya has a significant role in
continuously collecting hornbill information, searching for nest
cavities to monitor the life cycle of hornbills in tough environment.
His contribution fulfils the information of life cycle of 4 hornbill
species in Khao Yai. Therefore, the data collection nowadays
is only the additional annual data by observing from nest cavities
discovered earlier.




Mr. Pittaya says about principle in collecting data about animals

in the nature for researching purpose that “.. The first important thing
when you walk into the natural area is that you should respect the
nature as our worldly friend...For researchers, | would like to emphasize
ethical practice with recognition of animal safety.. From our data
collection, if male hornbills do not come to feed female birds and
chicks, that nest cavities should be dismantled and find a new familiar
nest otherwise they will leave the cavities. In the study, male hornbills
will be captured to install a radio to study data inside the cavities.
If hornbills disappear from the nature, it is difficult to reintroduce them
to the nature again because conservationists have to care for them
from making nest cavities, mating, feeding and etc. Therefore, it is easier
to maintain the current environment... If hornbills disappear, it will
have chain impacts in attempts to increase trees in the forest
and reforestation. If bears, bees, stingless bees and woodpeckers
disappear, hornbills will also disappear. The absence of hornbills
will affect the ecosystem balance, which is very important. If it is
imbalance, it is also difficult to reduce the population and management.

The example is elephants leave the forest to enter villages...”

Mr. Pittaya views that the foundation’s work has almost reached
its peak as it Can’t not recruit new generations and it is difficult to get
financial support. Currently, owner of Shera Plc, Ltd. provides 5 million
baht each year so the team has to spend economically in honor to donors
who want to see conservationists seriously works in the nature and be
able to produce results that are good to the nature for Thai people and
the whole world. He notices changes in Khao Yai National Park over the
past 30 years. There are more tourists, better local economy but the
tourists’ ethic was in negative trend. For example, tourists are willing
to pay fines in exchange of getting close to wild animals, opportunities
to feed animals despite strict prohibition. It is a wrong attitude as such
actions will cause changes in animal behaviors. As the result, there are
more of begging monkeys trying to search tourists’ cars for foods. Some
YouTubers also closely follow life of animals but the animals do not like
such behavior that disturb their way of life.




Nest cavity building depends on amount of food

Another team member is Mr. Narong Suwanwrong,
a photographer who earlier won the first prize of Her Royal Highness
Princess Maha Chakri Sirindhorn’s Cup from the nature conservation
photography  contest  “Precious Animals, Valuable Forests”
of the Department of National Parks, Wildlife and Plant Conservation.
He has worked with the Hornbill Research Foundation until beyond
the retirement age. He has accumulated experiences working with
animals since he graduated from Faculty of Forestry, Kasetsart University
and later works with the foundation in intervals. In the early stage,
he worked with Mr. Pittaya and was the main person researching to find
nest cavities and captured male hornbills to install radio to monitor
their life cycle. However, hornbills did not enter the nest cavities
so officials had to climb more than 20 meters of trees to examine
the causes. It was found that the floor of nest cavities was damaged or
full with water. They solved problems by adding soil into the cavities.
Hornbills live in nest cavities at the height that is not too high or too low
so female hornbills can turn their bottom out to excrete while sealing
themselves inside the holes during eggs incubation and raising chicks.

With these reasons, officials have to always repair nest cavities.
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...Nest cavities of hornbills will be in a tree
with natural large hole. If measure the height
atchestlevel, the diameteris approximately
1 meter. The cavity entrance should not
be too big or too small or about 20 X 12
cm. while the ceiling is more than 1 meters
and the floor is appropriately deeper than
the door’s bottom edge. The width inside
the hole should be around 50 X 40 cm ...

Hornbill Research Foundation — nest cavity
building http://hornbill.or.th/th/

Mr. Narong says phenology research of hornbills

over 16 years, particularly Wreathed Hornbills, shows that
they have certain roosting locations. It also finds that nest
cavity building of hornbills has irregular patterns in each
year but clearly has relationship with the amount of food.
If there are abundant fruits in any year, more hornbills
enter the nest in that particular year. It is noted that despite
having provided nest cavities, numbers of hornbills enter
the nest and joining the flock will be low if there is no
food. A flock of hornbill can be as large as 500-700. They
will form the flock during rainy season and leave for mating
in winter. Young hornbills that still do not know how to
build a nest cavity will form foraging flock. Hornbills have
helped growing trees in Khao Yai over the 30-year period
because fruit seeds that hornbills split out or defecate can
easily germinate. This is unlike large herbivores that chew
whole seeds. When excreted, the destroyed seeds cannot
grow into trees.

Mr.Narong believes that people who are able to work
in conservational field for animals like hornbills have to
be an extreme person in way of life as they have to love
the forest and being introvert because this job does not
offer high salary. However, the team still look for a new

3

generation to join the team. “... Because of my passion,
| have worked here for a long time. In term of work,
it is like an exercise. Though there is a freedom at
work but the job may not be secure. There may be
problems with daily spending so they have to spend
economically, know how to save money and like being
secluded. You can work in this field if you have the

passion and do not have financial problem...”



Everyone can be a conserva-
tionist in own way

Mr. Arkaradej Peeraphan is a new
generation official who has started working
with the Hornbill Research Foundation
about 3 years. He has experiences in the
woods under a plant research project
at Huai Kha Khaeng Wildlife Sanctuary.
Currently, his primary duty is to repair
nest cavities that require several days to
finish a cavity. Hornbills can use those
restored cavities for about 3-5 years then
a new round of repairing the same cavities
will begin. This will depend on nature of
the trees whether they are softwood or
hardwood. Some trees will need the repair
every 2 years, especially the widening of
cavity entrance to allow female hornbills

to enter and build their nests.

Although Mr. Arkaradej has worked at Khao Yai National Park for a certain period, he still attaches
himself very much to Huai Kha Khaeng Wildlife Sanctuary which is the area with great abundance of forest
fertility that does not open for tourism. He is interested in forest conservation and happy with experiences
gain from the forest. Mr. Arkaradej envisions his future over the next 10 years that he will continue to work
in this field as his seniors foster the idea that officials have to love and maintain the nature whether he will
work with the foundation or not. He views about the nature loving concept that “... When someone wants
to learn about the forest, we tell them how to enter the woods then they will adjust on their own style.
Everyone can be a conservationist but one has to learn to love the nature in a right way because
intervention will impact humans. For example, when elephants are familiar with humans, they will
not go to find food themselves... For the conservation, everyone can help by just not leaving garbage
in the woods or intervene the way of animal life. If we find a bird hit a glass window, we shall provide
first aid. When that bird can fly, we should let it go. If we raise that bird which is a male hornbill, the
female bird and chicks waiting for feeding will die. Therefore, please do not raise any wild animal...”

The team of conservationists of Khao Yai has dedicated themselves to work in things that majority
of people do not have an opportunity to experience, learning from the nature while risking themselves at
work. This is to ensure the ecological balance of Thai forests for the sustainability in the future. Though
one cannot go into the woods to become a conservationist, one can adopt hornbills under the “Hornbill
Family Adoption Project” to provide annual financial support to villagers who help collecting research data
in their areas. The fund will strengthen their capacity to carry on work that will benefit the forests and next
generations.
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“Wave€ energy”

clean alternative energy

Ms. Siriwan Laptuptimtong Environmentalist, Professional Level
Environment Monitoring and Evaluation Division
Office of Natural Resources and Environmental Policy and Planning

Global Warming is a phenomenon that occurs when
the Earth cannot radiate heat received from solar radiation at the
normal rate. This results in a rise in average global temperature and a
subsequent alteration of climatic patterns. The severity of rising mean
temperature and climate change has been increasing over time due
to human activities. These activities includethe use of resources and
production of non-renewable energy sources such as oil, coal, natural
gas, and fossil fuels, as well as the application of chemicals that
contribute to greenhouse gas (GHG) emissions. In cities with high
population density, energy demand increases, leading to higher
GHG emissions, which affect human environments and other organisms.



The impact of global warming results in the
increasing magnitude of natural disasters such as storms
and forest fires. Many countries pay attention to this
issue so they enter energy cooperation to bring the
transition from fossil fuels to the production and
consumption of clean energy in the future.
They develop models of Energy Disruption to serve
energy demands for both industries and the general
public. The searches for energy to
substitute and reduce the use of fossil
energy mostly come in forms of clean
energy from the nature such as solar energy,
hydro energy, wind energy, geothermal energy and
biomass fuel energy. These are excellent, environmentally
friendly alternatives that minimize pollution throughout
their entire lifeycle, from production to waste disposal.
They significantly reduce carbon dioxide emissions, a
major contributor to global warming. Countries worldwide
envision these renewable energy sources as the future

of power. They can be produced and reused endlessly

for both personal and public consumption, replacing

traditional energy sources without limitations. By
becoming the primary energy source, they will
significantly reduce environmental impact, decrease
pollution, and enhance the quality of life for future

generations.



Nowadays, there are attempts to utilize clean energy to
solve the problems of energy demand in a sustainable way
and to reserve energy for future consumption. An interesting
energy derived from nature is Wave Energy, which can be an
alternative, clean energy source for generating electricity. Wave
energy is generated by waves in seas and oceans as a result of
wind gusts over the surface of open water. In some cases, wave
energy is generated by the movement of tectonic plates or
other natural disasters such as earthquakes. Electricity generation
from waves is based on the principle of wave motion as the
main factor in power generation. There will be machines that
capture and harness wave energy using the systems installed
at various locations along the coast, near the shore or in the
middle of the oceans. The main equipment consists of a water
pump, a watertight pipe, a pipeline connected to the shore,
water turbines, wind turbines and generators to convert kinetic
energy into electrical energy. There are several methods of
generating electricity from the waves as follows.

Iidat power plants apply the principle of containing

ea water in a dam. The water enters the dam during
the high tides, it moves the turbine and producing power. On
the time of low tides, the water flows out from the dam, and

again producing electricity.

2LOJndervvater turbines are installed in a similar way as
n-shore turbines. When the waves move through
the turbines, they move and produce electricity. This method

is quite popular because of its relatively low cost.

Floating buoys are installed on the water surface.
hen the waves move through them, the buoys
move up and down, pressure generated from the movement

will convert wave energy into electricity.

Hydraulic system uses the pressure from waves to
ush the hydraulic to drive power generators to

create electricity.

5Compressed air system uses sea waves to compress
air into the storage tank, the air pressure will be used

to drive power generators to create electricity.



However, besides selecting the method of effective production of
electricity from waves that suitable to locations, another factor is finding the
power generator matching conditions and strength of the waves. There are

4 types of generators as follows.

1. Pelamis is a cylinder with a diameter of 4
meters and a length of 36 meters. With four main
modules and all the equipment (Pelamis-OTP),
the total length will be 180 meters. The up and down
movement of each module is caused by wave motion
that drives the operation of the power generator, which

converts wave energy into electrical energy with a

maximum output of 750 kilowatts.

Figure 1: Pelamis electricity generator

2. AquaBuQY is a floating buoy with a length of
21 meters that generates electricity from periodic
waves. Electricity generators are installed inside the
floating buoy, which converts periodically rising and
falling waves into electricity. The machine works
effectively when the wave height is around 1-1.5 meters.

Its maximum capacity is 150 kilowatts of electricity.

Figure 2: AqQuaBuQY electricity generator

3. CETO is installed about 5-10 kilometers from
the coast. It works effectively in the sea at a depth of
20-50 meters. It works by moving submerged buoys
that drive the water pump, which pressurizes the

seawater to move the power generator and feed

electricity into the system.

Figure 3: CETO electricity generator

4. The Dragon King of Ocean (DRAKOO)
has a length of 2.88 meters, a width of 3.0 meters and
a depth of 2.39 meters. The machine is installed on
a floating buoy. It works when the waves hit the valve
at the top of the machine. The seawater is pushed
into the machine, flows downwards and leaves the
machine. As the water flows through the machine,
it creates the pressure that sets the power generator

in motion and feeds electricity into the system. Its

Figure 4: DRAKOO electricity generator

Source: https://ejournals.swu.ac.th/index.php/SWUENGj/article/view/8323/7368



It is clear that the generation of electricity from
wave energy will increase the importance of wave
energy as an alternative energy source, especially in
deep sea areas where the ocean waves are strong and
fluctuate greatly, coupled with the wind movement
that amplifies the strength of the ocean waves.
The rhythmic up and down movements of the waves
create a strong potential energy. Therefore, it is
a challenge to harness wave energy as an alternative,
clean energy for power generation to ensure that this
energy source generates power effectively around the
clock. Meanwhile, the issue of consideration involves
power generating equipment that requires constant
maintenance because seawater can corrode metals to
a high degree. The force of excessive waves in the sea,
both surface water waves and the force of the wind
can cause damage to various devices. Moreover, there
are also problems caused by marine animals such as
Bivalves, sewage and marine organisms that attach
themselves to the equipment and disrupt the produc-
tion system. These are the reasons for the high pro-
duction costs of electricity generated from waves
compared to other energy sources. It is also necessary
to find a suitable location to install the systems that
can harness wave energy. An ideal location is an area
with constant adequate wave strength to allow the
installation of submarine cables to supply electricity to
the population without affecting the way of life and
well-being of people living on the coast and the

environment in coastal areas.

Generating electricity from wave energy is one

of the options clean alternative energy, but it is not
suitable for all countries with a coastline There are
several factors for consideration such as wave density,
wave strength, investment budget and government
supports. The advantages and disadvantages of wave

energy should be thoroughly investigated.

and has enormous
benefits. It is a renewable/ infinite energy that can be
a sufficient source for electricity generation. It is a
cost-effective and highly efficient operation, as most
parts of the hydropower machines are durable and
have a longer service life than other types of machines

when installed in suitable areas.

It requires high investments for the construction of
power generation plants and inventions for the
utilization of wave energy. It is also difficult to find a
suitable location for the installation of power generation
facilities and there are no widely available technologies
for the generation of wave energy. In addition, the
installation of large equipment in the sea can have an
impact on living organisms, so this aspect should be
taken into account when designing a wave energy
plant. This is to ensure that the country’s development,
the well-being of humans and living organisms coexist

dependently in a sustainable manner.
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Many countries have studied and developed the system of generating electricity from wave energy
as an alternative energy for domestic consumption. The United States of America develops the wave energy
converter for the production of electrical energy called “Triton” (Triton Wave Energy Converter - WEC), which
was installed in Seattle, Washington State, USA. It has the maximum capacity to generate 100 kilowatts of
electricity. The machine floats in the sea to absorb waves from all directions. It is durable and very stable
against all weather conditions, waves, wind and storms. It works by changing water pressure
created by the wave. The machine moves up and down in accordance with the changing pressure, which is
the force to create pressure on the power generator in the system. It stores the energy of the waves and

converts it into electricity.

I A Ry

Figure 5: “Triton” Wave Energy Converter

Source: https://www.thaipbs.or.th/news/content/322994
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Figure 6: “P2” electricity generator

Source: https://www.sarakadee.com/2011/11/04/wave-power-british/

The United Kingdom: The Scottish company Pela
mis Wave Power has developed wave energy
generator called “P2” with the support of the European
Marine Energy Center — EMEQ). It is installed in the
water near the Orkney Islands, north of Scotland, for
testing purpose. Pelamis is a cylinder with a diameter

of 4 meters and a length of 180 meters. Each module

floats on the surface of the water and is connected
by large hinges. The up and down movement of each
module is caused by the wave motion that drives the
operation of the power generator, and converts the
wave energy into electrical energy. It is immovable
because the parts installed underwater are held in

place by anchors.

Figure 7: Electricity generator from wave energy in Spain

Source: https://mgronline.com/greeninnovation/detail/9650000049053

Spain constructs the first wave energy power
plant with a capacity of 2 megawatts on the south
coast of Mallorca in Port Adriano, Spain. The plant has
enough capacity to supply 400 households with clean
and environmentally friendly energy for a whole year.
The plant has a useful life of at least 20 years. It utilizes
electricity generation from wave through the function
of hydraulic pistons. The system is filled with a special
fluid that flows into the pistons after the wave impact.

This fluid triggers the movement of hydraulic motor,

which transmits the rotational force to the power
generator. After its action, the fluid flows back into
the hydraulic pistons, which are ready for the next
wave strokes. The entire process takes place in
alternating and continuous circles. The special feature
of this system is that it requires waves with a height
of only 0.5 meters for the generators to work
continuously. When a strong storm approaches the
coast, the generator automatically lifts itself out of

the water to prevent possible damage.



Regarding the generation of electricity from waves

in Thailand, the relevant government agencies have
been working with the private sector to conduct a
feasibility study, test the technology, develop a
prototype and install a small wave power generation
system. Thailand has the coastline of 1,660 kilometers
along the Gulf of Thailand and 954 kilometers along
the Andaman coast. The country has a low wave
density of less than 20 kilowatts/meter, making it
ineffective for the electricity generation. To summarize,

the wave energy potential in Thailand is inadequate

for the electricity generation so it is not worth investing
in power generation. The normal suitable wave
density is 40 - 60 kilowatts/meter. The normal best
wave density is 60 - 70 kilowatts/meter.
An important factor for consideration in the development
of suitable power generation in Thailand is wave height,
as it affects the energy potential. The Gulf of Thailand
has the highest waves in September with a significant
average of 0.9 meters. Therefore, the most suitable
electricity production is water turbine due to its low
investment costs. The electricity generator should be
the DRAKOO type because it is suitable for installation

in areas with a wave height of around 0.2 - 1.3 meters

and has a high efficiency of 55%.




However, the possibility of developing a power generation system from wave energy in Thailand is quite
difficult to realize due to the high investment costs for electricity generation, maintenance and construction
of an inland power plant to receive the electricity. Other factors such as government policy, production costs,
and permissions from residents in the areas should be taken into account. Therefore, the country should
study and prepare for the development of power generation from ocean waves to ensure worthwhile and
efficient investments. This is to meet the demand for clean alternative energy and support the country’s

energy security.
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Figure 8: Wave density (kilowatt/meter

Source: https://readthecloud.co/kayaking-at-samut-songkhram/

It is undeniable that the world pays higher attention to clean or alternative energy in the future, as this
issue will be significant for economic development and at the same time for the preservation of the environment
in order to preserve the balance of nature from destruction by many types of toxic gases. Such clean energy
will help reduce global warming and lessen the impact on the ecological system while helping to improve
the quality of life and well-being of people in the long term. Wave energy is an alternative energy from the

group of clean energy. This type of energy is available around the clock so it can constantly generate the
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electricity, unlike the wind energy which depends on the wind conditions and solar energy which can generate
energy at night. However, electricity generated from wave energy has not yet been a recognized technology.
The investment in construction and installation of the system is not yet worthwhile, as the initial investments
for the expensive equipment is high but power generation is limited, depending on conditions of waves. As a
result, electricity is uneven and unstable so that the income generated from electricity is insufficient to cover the
costs. Therefore, only countries with suitable location, potential and readiness can operate the power plant
to generate electricity from wave energy. As technology develops in the future and equipment prices become
cheaper, consequently cost per unit of production decreases. This will be a milestone in the growth of the
application of wave energy as a clean alternative energy in electricity generation to replace the use of fossil
fuel energy. There is a possibility that wave energy will go from being a reserve energy to a main energy and
an alternative to promote the development of the wave power generation system to make it worthwhile

in the future.
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| Charan Thepouyphon, Expert, Environmental Impact
Office of the National Water Resources

First of all, the definition of Strategic Environmental Assessment (SEA)
ould be explained. The Office of the National Economic and Social Development Council
(NESDC), January 2020, defines SEA as the systematic process to support decision-making
In the formulation of policies, plans or action plans by emphasizing the significance of
participation and balanced economic, social and environmental integration. Results will be used
for the planning toward sustainable development. The questions are what is the process,
how it works and creates outputs for the sustainability.

This is a complicated issue that is difficult to understand.
In order to provide visualization for easy understanding,

the SEA working procedures will be compared with the

=N
>
K 4

examination of a body abnormality using the MRI (Magnetic

>

Resonance Imaging).

The body examination with a medical tool like the MR,
its outcome is the 3-dimentional analysis images on a
computer monitor that doctors can use to diagnose and
decide on how to treat a patient, in accordance to the severity

of the disease. When applying this MRI technique in relation

|

to the SEA, the comparison is as follows:



guidelines of

. The irradiation or releasing of magnetic wave is
similar to the Screening. If using the basic X-ray, the result will
be an X-ray film that shows only in white and black. However,
the applying of magnetic wave in the MRI will show 3-dimentional

color images that can be zoomed in and enlarged at any spots.

. The Scoping is comparable to boundaries of river

basins or the boundary of our body.

. The analysis by the computer is in the same way

as using specialists in different fields to find the best solution.

. The outcome is images on the monitor that are

comparable to the SEA report as set or required by the

. Time consumed by the computer in processing is
the time used in the study or preparing the SEA which is about

one year as set by the Office of the National Water Resources.

. The electricity and equipment in the MRI are com-
parable to the budget spent in the SEA study.
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Moreover, another essential point is patients have to
consent in term of physical cooperation and document (sign
the consent form) before the procedure and during the
procedure (stay still in required positions) and after the
procedure (waiting for the SCAN result and receive the
diagnosis from a doctor to ensure the best option for the
treatment and decide for appropriate operations). This is
comparable to the development decision under different
conditions such as body restrictions like located in salty soil
zone. It is like a person has diabetes, blood pressure, heart
problem or other underlining diseases. It shows the limitation
of that area whether it has appropriate soil suitable for the
cultivation or the cost of water resources or whether that area
has potential for providing groundwater per hour at higher or
lower than required criteria for consumption. The behavior of
patient as instructed by MRI machine controller Can be
compared to local people’s participation in all steps in accordance
to the SEA principles set by the NESDC. Moreover, if there are
more MRI scans in the future, it is comparable to the

monitoring and assessment of SEA in a timely manner.
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When the overall procedures for the SEA preparation have been outlined, next issue is details
of steps in the SEA guidelines developed by the NESDC in the edition of January 2020, which can be
found on the NESDC website. There are seven main steps which are

1 Screening;
--------------------------------------------------- -‘:----------

2 Scoping;

This is the overall picture of the preparation of the SEA report to
be applied for area-based SEA, which is smaller than the whole river basi
and may be a tributary basin covering one province or several district
These may need the Rapid SEA due to several constraints includ
1. limited time, 2. limited budget, 3. Covid-19 situation, ar
4. academic reference to ensure acceptance from all relevant partie

Thus, the definition of Rapid SEA for water resourt

is still the same as the SEA definition defined by the NE
“the systematic process to support decision-maki
in the formulation of policies, plans or action p
by emphasizing the significance of participation
balanced economic, socialand environmentalintegre
Results will be used for the planning toward sustai

development.” The Rapid SEA for water resources is dif

in following areas.

1) Minimize the tool or specialists studying the p
Normally,there are specialists from about 21 fields suc
1. environment, 2. public participation, 3. public policies
4. forestry and wild animals. The fields of specialist may be cut &
30% or only in six fields that may include 1. environment, 2. stakehc J
participation, 3. public policies, 4. planning and cﬁject, &)
utilization, and 6. hydrology. This is to allow agencies owning the proj
to deploy their officials to conduct the SEA study under constraints «
personnel and budget. 2
2) Reduce procedures by cutting some procedures such as first and as -
orientation and small group meetings. This will bring rapid results to meet urgent
or critical situations.
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3) Reduce time in the study. In the

preliminary stage, the time can be
cut to about not over 70% of normal
procedures. For example, the time used
in the study or operation can be reduced from the
normal 12 months to not more than three to five months.

4) Reduce budget.

5) Reduce participation in actual locations. Sample
groups participating at provincial level should consist of four
groups according to Section 13 of the Water Resources Act
" B.E. 2561. They are 1) government agencies such as provincial
governor or representative, River Basin Committee, Provincial
Sub-committee, Royal Irrigation Department, Department of
Water Resources, Groundwater Department, Department of
Disaster Prevention and Mitigation, District Chief, Provincial
Administrative Organizations, Sub-district Administrative
Organizations; 2) educational agencies; 3) involved people,
private sector, media, non-government organizations (NGOs);
and 4) Local Administrative Organizations. The participation
process can be carried out via telephone conversations,
LINE, E-mails, Fax or other communication
channels. This is due to the constraints
on time, budget and the Covid-19
situations.

Next step is to exhibit procedures of
¥ the SEA and Rapid SEA to demonstrate
the overall picture, consistency and
; differences while upholding policies and
development directions and sustainable
measures in line with the SEA principles

as shown in Table 1.



Table 1: demonstrates normal SEA in comparison to Rapid SEA

i Reportsand @  Normal SEA procedures
participation

under normal '

' Report on ' Scrutinizing
| commencement !

' First project

' orientation
* Progress + Define the boundary : Analyze
+ Report 1

lead to highlight the area’s
uniqueness and present in vision

"and strategy.

+ Small group
meeting 1  strategies/ find directions for
‘ development alternatives

. and sustainable measures.

' Small group

Stakeholder participation

Identify problems/ potential/

Propose study plan/ connection of SEA to

' the area-based plan.

Clarify study objective, receive recommen-

' dations and needs of various agencies, citizens,

 leaders and local River Basin Committee.

Draft vision, strategic issues of area devel-

+ potentials, constraints and needs  : opment.

+ data in the area to draft development alterna-
+ tives for processing and developing indicators,
evaluating alternative impact that will lead to

' formulation of sustainable measures.

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

Propose main plans/ prioritize significant

and plan confirmation from local projects.

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

+ meeting 2

‘ people, prioritization of important
projects and action plans :

' Progress

' Report 2

* Last orientation ! Summary of SEA results

' (feedback edition)
' Draft Complete ! Summary of SEA results
' Report ;
: Complete SEA Report
: Report
Monitor Monitor and evaluation

: Report Prepare : Prepare later

later

Adjust main plans/ action plans as recom-
' mended by agencies, citizens and local River

' Basin Committee.

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

Improve information using inputs from
' public hearing and specialists and process into

' the draft Complete Report.

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

Review alternatives to find out the degree
+ of consistency of plans to situations, physical,

. biological, social and economic conditions in

' the area.

Review academic information and empirical

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

No Progress
: Report 1 but define
the boundary

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

No small group
+ meeting 1 but has
development alterna-

tives and sustainable

. measures.

' Report 2

No draft Com-
' plete Report

Monitor Report

+ Prepare later
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After realizing the differences between normal SEA and Rapid SEA for water resources, the next issue is the
benefits of preparing the Rapid SEA for water resources are as follows.

o River Basin Committee has policies/ working directions at area-based provincial level, coupled with policies from
the central government. Based on the procedures in scrutinizing plans, provincial projects in field of water resources that are
scrutinized by the Provincial Sub-committee and approved for operation, will be forwarded to the River Basin Committee.

9 District level has directions, policies to drive solutions for floods and droughts in own areas that matches
constraints in the areas. Finally, there should be guidelines to prepare and drive the Rapid SEA.

0 Step 1: (Screening and Scoping) : The preparation should start from putting own province into the MRI Scan to
examine conditions of province (body) by considering from the sky

0 historical rainfalls as much as possible, normally data from the past 30 years will be used;
e lowest, highest and annual average temperature; and

G number of storms passed the areas during rainy season of at least the past 10 years. Consideration on the ground

will base on EIA principles including

1. physical resources, 2. biological resources, 3. value from human utilization and 4. quality of life. Factors of
consideration are » land utilization; > soil characteristics, soil structure, soil samples if rainwater is collected, digging of wells or
ponds, and checking salinity or salty soil in some areas; > main and secondary rivers; > water flow diagram; > amount of water
runoff; > forests, wetlands, swamp forests, and mangrove forests; > communities, households, factories, roads, and infrastructure
system; and > tourism. Consideration for underground includes geological characteristics, map of water consumption rate if
groundwater is drilled to provide the relief of water shortage in some areas but water quality should be taken into account.

O Step 2: Analysis is like the processing by the computer and shows results as 3-dimentional images when conducting
the MRI (Rapid SEA Report) by using basic tool of SWOT, coupled with consideration of the National Social and Economic
Development Plan, the 20-year National Strategy, National Water Master Plan and Climate Change (rainfall in cluster instead
of fairly distribution as in the past).

0 Step 3 : The participation via electronic media, LINE, FB, Fax and official document.

0 Step 4 : Process and summarize alternatives and sustainable measures.

0 Step 5 : Draft report.

0 Step 6 : Public participation through electronic media, LINE, FB, Fax, official document for confirmation

0 Step 7 : Rapid SEA Report.

Conclusion : The preparation of the Rapid SEA applies same principles as the normal SEA with the reduction of some
steps and time in the study but still maintains the participation with no field visits. The engagement will be done through
Online communication or exchange of official document, to be in line with the Covid-19 situations, directions and options for
urgent development or other necessary causes. This will bring benefits in several aspects as follows. A) River Basin Committee
has policies/ area-based working directions; B) District level has directions and solutions to solve problems for floods and
droughts in own areas that matches constraints in the areas. However, the Rapid SEA should be tested in Pilot Area prior to

@ "

application in actual areas and extension to other areas.
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