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In an era where economic growth is used as
a primary indicator of success, while natural resources
are rapidly depleting, this issue of the Journal of Nature
and Environment presents management concepts and
strategies for resource administration—spanning from
policy to local levels—to prepare Thailand for global
volatility in every dimension.

To begin with, we open up perspectives on the value
of forests through the article

“When Nature Has a Price: PESasaNew Alternative
for Sustainable Conservation”. This piece introduces
the Payments for Ecosystem Services (PES) mechanism,
which transforms conservation from a burden into an
economic opportunity. It also extracts lessons from
the Miwana organic coffee forest conservation project,
which has successfully created a balance between
business and the environment. Moving on to upgrading
spatial strategies, the article “Country Development
Mechanism Through Agicutural Land Use Planning”
highlights the challenges of land allocation within the
Eastern Economic Corridor (EEC), where restrictions
apply. It proposes guidelines for zoning permanent
agricultural areas and promoting Smart Agriculture to
maintain food security. Shifting focus to the next article,
“The Treasure of Data Centers and Ecological Concerns”
raises awareness about the systemic impacts caused by
the growth of large-scale data centers in the digital age.
Specifically, it discusses the 24-hour electricity usage
and the massive daily water consumption required
for cooling systems, which could potentially lead to
resource competition with the agricultural sector and
local communities. The subsequent article, “ Thailand’s

uSsnnsﬁg

7 Edltorl‘ﬁl

Energy Security Under Middle East Geopolitical
Crisis” reflects the vulnerability of Thailand’s energy
structure due to its reliance on imported fossil fuels. It
proposes approaches to accelerate the transition toward
a resilient energy system and to increase the share of
clean energy to cope with global uncertainty.

Beyond energy crises and economic pressures,
climate variability acts as another compounding factor
intensifying severe natural disasters. We progress
further with the article “ Preparing for Flood Disasters
Due to the Climate Change Crisis” that illustrates the
Rain Bomb phenomenon and severe flooding events. It
recommends unified water management mechanisms
through water laws and 9 proactive measures by the
Office of the National Water Resources (ONWR) to
sustainably reduce losses. Finally, the editorial team
invites you to visit local areas and experience a model of
community-level sustainability in the article “ Worlacha
from Lotus Fibre Woven with Heart to a Distinctly Thai
Textile” This is a success story of the brand Worlacha,
which utilizes cultural capital and local economic plants,
such as the sacred lotus, to develop high-value, eco-
friendly textile fibers. This initiative not only preserves
the identity of the “Land of Lotuses” but also generates
stable income and careers for local people through
creativity and innovation.

The editorial team sincerely hopes that the
6 articles in this journal will inspire all sectors to
recognize the importance of integrating economic
and environmental dimensions. Ultimately, investing
in nature is an investment that yields returns as the
sustainable survival of us all.
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Introduction

In a world where economic growth is often the top
priority, it's easy to overlook nature's true value. The air
we breathe, the clean water we drink, and forests that
protect us from natural disasters are all ecosystem
services that nature provides for free. In an era of rapid
resource depletion, however, the idea of putting a price
on the environment is gaining ground. This is where
Payments for Ecosystem Services (PES) comes in—a new
approach that transforms conservation from a “burden”
into a sustainable economic “opportunity”.

The concept behind PES is simple: it's a system that

turns the abstract value of nature into real economic

N

ironmental Polic

S

benefits. It offers financial incentives to people who
protect and restore natural resources. The principle is
straightforward: the "beneficiaries" of these services
pay the "providers". For instance, communities living
in watershed forests who help maintain the forest's
integrity should be fairly compensated by downstream
water users. This gives them the incentive and the funds
tokeep protecting a vital resource that benefits everyone.
This approach not only prevents environmental damage
but also improves the lives of people closest to nature. It
shifts conservation from a top-down system of rules and

penalties to a collaborative effort where everyone wins.
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impressive results

Costa Rica: From Deforestation Crisis to Conservation

Leader

A well-known case study is Costa Rica's Pagos por Servicios Ambientales (PSA)

".'.;. ....\,.', P e
‘a *:4 3 L _.,, .
\:); 3% ‘ }J‘ ph -" Fe
> -k, program. In the 1980s, the country faced a crisis as deforestation caused its forest

cover to plummet to just 26%. In response, the government launched a new economic
strategy. They established a national fund, financed mainly by fuel and water taxes, to
pay landowners and farmers for conserving existing forests, reforesting land, or practicing
sustainable forest management. This program gave local people a direct financial reason
to protect their forests. As a result, Costa Rica’s Forest cover has rebounded to over

50%, making it a global success story and a model for other nations.
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China: Turning Steep Slopes into a Green Barrier

China's Sloping Land Conversion Program (SLCP), or "Grain for Green", was lunched after
devastating floods in the Yangtze and Songhua River basins in 1998. The program's primary goal
was to reduce soil erosion and prevent flooding in critical watersheds.

The Chinese government provided subsidies and grain to farmers who agreed to convert
steep, erosion-prone farmland back into forests. This approach shifted the financial burden of
disaster risk from individual farmers to a national investment in a sustainable future. The program
has proven effective in restoring forests and regulating water flow, while also helping lift some
rural communities out of poverty.

These global success stories show that for PES to work, it takes more than just money. It
also needs strong government backing, clear rules, and most importantly, the active involvement

and buy-in from local communities.




66 Turning Forests into Fortune: A flagship
project proving that conservation and
business can thrive hand-in-hand,
generating over 555 million Baht annually. @

Thailand's First Steps: A Business Balancing People and Forests

In Thailand, a standout example of PES in
the private sector is the "MiVana Organic Forest
Coffee" project. At its heart, MiVana's mission is
to create a balance between business, society, and
the environment by conserving and restoring watershed
forests in Chiang Rai province. The project has helped
communities shift from destructive single-crop
farming to an Organic Agroforestry system, where
coffee grows in the shade of the natural forest.

As the "buyer" of these ecosystem services, MiVana
benefits from:

 Climate regulation and carbon sequestration
from the surrounding trees.

« Conservation of water sources and biodiversity.

« Control of soil erosion through the forest's root
systems.

The company pays over 278 families in seven
villages across three major watersheds in Chiang Rai—
the Mae Lao, Mae Suai, and Mae Korn watersheds—
covering over 4,600 rai (736 hectares). MiVana provides

training in organic farming, promotes shade-grown

coffee, and buys the coffee beans at a fair price that is
higher than the market rate.

What makes this project a credible PES model is
that the ecosystem services have been formally valued.
A study found these services are worth over 555
million baht annually, or an average of more than
118,912 baht per rai per year. These numbers prove
that a business model built on conservation can
create huge economic and environmental value at

the same time.
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Tangible Impacts

« Environmental Dimension: Watershed forests are being sustainably restored and conserved. A variety
of new trees have been planted, enriching the forest, mitigating natural disasters, and helping to reduce PM2.5
pollution in the area.

« Social Dimension: Farmers earn a stable and fair income from organic coffee production, enabling them
to coexist with and protect the forests they call home. This reduces the incentive for deforestation driven by
monoculture farming.

The MiVana Organic Forest Coffee project is a successful case study of how PES can foster balanced growth
for businesses, communities, and the environment. It ensures that every cup of coffee consumed is more than

just a beverage—it's a contribution to "co-caring for the forest."

Sustainability of watershed forests and communities.

Environmental Dimension Social Dimension ~

Restore and Planting saplings To bring abundance - e
conserve of various species to the forest. Stable _and fair income ) They can live in harmony
sustainably. from organic coffee production. with the forest.

Reduce the problem of Help alleviate the Protect and preserve  Reduce the incentive to encroach
natural disasters. PM25 dust problem the forest, in our homeland.  upon and destroy forests for
% in the area. W, \ monoculture farming.

The True Benefits of PES

The real benefits of PES go far beyond money. it is a powerful tool for sustainable change with wide-ranging
benefits:

» Economic Benefits: PES creates income for local communities, giving them an incentive to care for nature
while giving value to natural resources that were once taken for granted.

« Social Benefits: The PES system encourages community participation, giving them a sense of ownership
and a voice in decisions made about local resources.

« Environmental Benefits: The most direct benefits are the restoration and conservation of biodiversity,

ecosystems, and vital natural resources like forests and water.




The PES concept is a promising solution for Thailand's future environmental challenges. But to be successful,
each PES program must be carefully designed to fit the local context. Most importantly, it relies on the core
idea that protecting nature is everyone’s responsibility, not just one person’s. Ultimately, investing in nature is

an investment in a sustainable planet for generations to come.

The benefits of PES (Payments for Ecosystem Services) in 3 dimensions.

Environmental
Benefits

| Economic Benefits

The PES mechanism promotes
PES generates revenue for community participation,
¥ the local community, motivating making them feel a sense of
them to protect nature. '- ownership of resources and
a part in decision-making.

The most obvious direct
benefits are the restoration and
conservation of biodiversity,
ecosystems, and important
natural resources such as
Creating added value for forests and water sources.
natural resources that were

once considered worthless.

W

Promote collaboration
between communities, users,
and the government.
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The main, geal of the
EEC policy is to drive
regional development
by focusing on these
three provinces and
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Background

Thailand is an agricultural nation that relies
heavily on farming products for both local consumption
and exports to generate national income. The Eastern
Region is a strategic zone used to drive and upgrade
the country’s agricultural capabilities. This is due to
its fertile geography, geopolitical advantages, and
suitability as a major source for farming and economic
food crops.

The Eastern Region covers 7 provinces: Trat,
Chanthaburi, Rayong, Chonburi, Chachoengsao,
Prachinburi, and Sa Kaeo, spanning a total area of
21.48 million rai (Land Development Department,
2025). Currently, agricultural land accounts for 13.23
million rai (61.60%), which is a decrease from 15.18
million rai recorded during a 2010-2013 survey. This
drop is a direct result of the Eastern Seaboard (ESB)
development policy initiated in 1981. Under this
policy, farming land was converted into industrial
estates, factories, and housing projects, causing a
continuous loss of farmland. Overall, agricultural
areas decreased by 1,947,417 rai, leading to negative
impacts on farming, especially water shortages (Sophon
Chomchan, 2024).

The Eastern Seaboard development policy has
been running for over three decades and has now
been upgraded into the Eastern Economic Corridor
(EEC) policy. The EEC is a key target under the 20-Year
National Strategy Plan (2018-2037) and a strategic
focus in the 12% National Economic and Social
Development Plan (2017-2021). It covers 3 eastern
provinces, totaling 8,291,250 rai of land, including
5,662,043 rai of agricultural area, detailed as follows:
Chonburi: Total area of 2,726,875 rai (1,697,908 rai of
farmland) Chachoengsao: Total area of 3,344,375 rai
(2,371,440 rai of farmland) and Rayong: Total area of
2,220,000 rai (1,592,695 rai of farmland)

The main goal of the EEC policy is to drive regional
development by focusing on these three provinces and
nearby areas. It aims to prepare the region to connect
with and upgrade Thailand's target industries, stimulate
investment, and boost economic activities. Ultimately,
this will build a strong foundation for investment and
technology, improve the local quality of life, and ensure
a sustainable future for Thailand.

Land use data of seven eastern provinces
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l The index of land area reduction is
1,947 417 -
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Framework of Operation

The government recognizes Thailand's strategic
location, which connects major economic powers in
Asia like China, India, South Korea, and Japan. This
creates a combined population base of over 3.5 billion
people and drives more than 32% of the world’s Gross
Domestic Product (GDP). Therefore, the EEC project
offers massive economic opportunities and aims to
transform Thailand into a world-class economic zone.

However, lessons from the previous ESB project
show that land use in the East shifted heavily from
agriculture to industrial and commercial activities.
This has raised concerns about severe environmental
impacts and threats to local farming households.
To ensure that the EEC project uses land appropriately
based on its actual potential and boosts national
competitiveness, the government has funded transport
and logistics networks. This helps connect the local area
with national and international regions. Furthermore,
the Eastern Economic Corridor Act B.E. 2561 (2018) was
passed as the main law to govern the project, ensuring
systematic, continuous, and sustainable enforcement.

Under Section 29 of the Eastern Economic Corridor
Act B.E. 2561 (2018), the Office of the Eastern Economic
Corridor Policy Committee (EECO) was established as the
primary organization responsible for defining the land-
use framework within the Eastern Economic Corridor
(EEC). This framework aims to protect agricultural
land alongside industrial development in a directed,
appropriate, integrated, and sustainable manner. This
is achieved by formulating policies and an overview
plan for the development of the Eastern Economic
Corridor, an overall land-use plan, an infrastructure
and utilities development plan, an operational plan,
and a public service plan. Furthermore, three action
plans have already been considered and approved,
including: The Infrastructure and Utilities Development
Plan, The Tourism Development and Promotion Plan,
and The Human Resources, Education, Research,
and Technology Development Plan Additionally, the
Livable Smart New Town Development Plan has also
been approved. The frameworks of these three action

plans were used as a guideline to draft the overall
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To ensure that the
EEC project uses land
appropriately based
on its actual potential

and boosts national

competitiveness

development plan for the Eastern Economic Corridor.
The Eastern Economic Corridor Policy Committee
passed a resolution approving this overall plan during
its 2" meeting of 2018 on August 10, 2018. Later,
the committee approved in principle the Digital
Infrastructure Development Action Plan during its 4t
meeting of 2018 on October 4, 2018, and presented it
to the Cabinet for acknowledgment during the Cabinet
meeting on October 30, 2018. Subsequently, the
EECO updated the overall plan by integrating the core
elements of the Digital Infrastructure Development
Action Plan into the complete version of the overall
plan. This complete version was then included as part
of the National Strategy Master Plan under the Eastern
Economic Corridor issue, ensuring that the EEC policy
can be driven forward continuously and ultimately
upgrade Thailand into a developed nation.

THAILAND

fHE CENTRAL HUB OF
SOUTHEAST ASIA TRADE

EASTERN ECONMOMIC CORRIDOR (EEC)
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Agricultural Management Plan

The Land Development Department plays
a major role in promoting sustainable land use based
on agricultural potential. It has created an agricultural
management plan for the EEC that aligns with
the 20-Year National Strategy—specifically regarding
national competitiveness—and the National Reform
Plan on the Economy. The goal is to elevate Thailand’s
competitiveness in the agricultural industry, ensuring
the sector provides food security, generates national
revenue, and serves as a major source of employment.
This also aligns with the 12t National Plan and the
13t National Plan, which aims to position Thailand
as a leader in high-value agricultural and processed
products.

To map out agricultural zones in the Eastern
Economic Corridor (EEC), physical data and land-use
trends were reviewed, studied, and analyzed at both the
regional and provincial levels to assess the situation
and trends of agricultural changes in the area.
The findings show that most of the land is utilized for
orchards, perennial trees, field crops, and rice paddies,
with major agricultural products including rice, cassava,
rubber, durian, mangosteen, and mangoes. Regarding
the provincial agricultural situations within the EEC,
Chachoengsao possesses the largest agricultural and
irrigated areas, with major economic crops being rice,
cassava, and mangoes. Chonburi, on the other hand,
has the smallest agricultural area, where the main
economic crops are cassava, industrial sugarcane,
rubber, and pineapples. Meanwhile, Rayong ranks
second in terms of agricultural area, with durian, rubber,
and cassava serving as its primary economic crops.

However, agricultural land problems in the EEC
area can be classified into eight key issues. (1) There
is the degradation of soil resources, as more than
70% of the agricultural land faces soil deterioration,
particularly in Chachoengsao province. (2) The irrigation
system remains limited, covering only 19.7% of the
total agricultural area in the EEC. (3) The quality and
cost of agricultural raw materials pose a challenge due

in the EEC

to a shortage of high-quality seeds and breeding stocks,
inappropriate land use for farming, and high prices of
production inputs. (4) The sector suffers from an aging
labor force and agricultural labor shortages, especially
in Chonburi and Rayong provinces. (5) The access to
and adoption of modern agricultural technology are
limited because most farmers operate on a small scale
and lack the capital to purchase technology. (6) A lack
of market channels results in low profit margins for
upstream farmers, while online marketing channels
remain underdeveloped and inefficient. (7) Farmers
face a lack of access to both production and marketing
information. Finally, the eighth issue is the lack of land
ownership among farmers working the land.

The SWOT (Strengths, Weaknesses, Opportunities,
Threats) analysis for drafting the agricultural
management plan in the Eastern Economic Corridor
(EEC) provides a clearer overview of both potential
and challenges. It can be summarized that
the strengths include a suitable geography and
climate, excellent infrastructure, strong government
support, and available local labor. On the other hand,
the weaknesses involve land-use competition with
the industrial sector, which reduces agricultural areas,
as well as uneven resource management, a lack of
integrated data, and pressures from economic changes.
For opportunities, there is the development of smart
agriculture, export markets and free trade agreements,
agritourism, and organic farming development.
Meanwhile, the threats consist of climate change,
pressures from urban and industrial expansion, foreign
competition, and environmental issues.

For policy recommendations regarding the
agricultural land-use plan in the EEC area, they
are detailed as follows. (1) Regarding permanent
agricultural zoning, clear land-use maps must be
established to designate Permanent Agricultural Zones
to prevent the conversion of agricultural land into
industrial or commercial areas, utilizing geographic
and socio-geographic data—such as soil, water, and
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infrastructure access—for suitability analysis. (2) Smart
agriculture should be promoted by supporting the
use of technologies like IoT, Al, and GIS systems for
plantation management, along with establishing
regional agricultural data centers so farmers can
access real-time information such as weather
conditions, market prices, and cultivation advice.
(3) Agricultural infrastructure must be developed
by improving irrigation and water management
systems to cover agricultural areas, and creating
dedicated logistics routes to transport agricultural
products from production sources to markets or ports.
(4) Organic farming and standard certifications
should be supported by promoting the transition from
chemical farming to organic farming through subsidies

and training, while developing agricultural product

certification systems to increase consumer confidence
both locally and internationally. (5) Market systems
and industrial linkages need to be built by developing
online marketing platforms for agricultural products
within the EEC area, and encouraging links between
the agricultural sector and processing industries
such as food, pharmaceuticals, and biotechnology.
(6) Community participation and sustainable
development must be promoted by involving local
communities in land-use planning, and establishing
joint committees comprising the public sector, private
sector, and communities to oversee transparent land
management.
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The Treasure of
“Data Centers”™

and Ecological Concerns

“Hyperscale Data Center” and “Giga Data Center” are terms

increasingly heard today regarding Data Center systems. But what defines

a Hyperscale or Giga Data Center? Furthermore, what preparations,

management strategies, or rigorous prevention plans are required to

achieve such status? Miscalculating these steps, even in the short term,

could mean gambling with ecosystems or natural resources that may

never be recovered.

In this digital age, driven by massive amounts of
data circulating second by second, a "Data Center" has
evolved from a mere storage warehouse into a "strategic
infrastructure" vital for business operations and national
economic development.

A “Data Center” is a facility housing numerous
computer devices and IT infrastructure necessary for
storing, processing, and distributing data. It serves as
the "central brain" of information technology systems,
operating 24/7 without a single second of rest. Massive
centers utilizing gigawatt-level power to process
realtime data are called “Giga Data Centers”.
(1 gigawatt of power is equivalent to the electricity
used by approximately 700,000 households).

Since Data Centers store critical information,
efficiency, accuracy, security, and system stability are
primary considerations. To operate effectively and
continuously, the following core components and
systems are required

The core elements that ensure stability, reliability,
and attract investment are a stable power source and
efficient cooling systems. These two factors are major
challenges that require careful planning if a country
aims to be a Data Center leader, as they directly involve
the management of national natural resources and
the environment. Lack of rigorous planning could
lead to immense damage to the interconnected
global ecosystem.



(1) Servers:

The heart of data processing and
service delivery.

E = (3) Data Storage Systems:

Devices for massive data storage,

such as Hard Drives, Solid State
Drives (SSDs), and network storage
(SAN/NAS).

1
: (5) Cooling Systems:
Essential for maintaining optimal
temperatures, as IT equipment
generates significant heat. Cooling
prevents equipment damage.

Data Center Core

Data Center Key Components

= 0 EH &

(2) Networking Systems:

Equipment such as switches, routers, and
fiber optics that connect servers together and
to the outside world.

W (4) Power Infrastructure:

A Stable electrical systems, including
Uninterruptible Power Supplies (UPS)
Eq] and backup generators, ensuring

24/7 operation.

'S (6) Physical Security Systems:

t@j Comprehensive measures like CCTV
ol

and biometric access control to protect
i &’ data and hardware.
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The transformation of Data Centers into "strategic
infrastructure" makes them crucial for driving economy,
society, and national security in the digital world

as follows:

(1) Acts as a hub for corporate data storage and
various services.

(2) Ensures services remain uninterrupted during
unexpected events like natural disasters or wars, while
allowing for rapid scalability.

(3) Protects sensitive data, financial systems,
customer databases, and applications.

(4) Offers services like Co-location and generates
high-skilled employment.

(5) Serves as the foundation for Cloud Computing,
Al, Big Data, and IoT.

It is evident that Data Centers serve as a key driver
for the national economy, while playing a crucial role
in ensuring security and stability in service delivery,

management, and development—both at the forefront
and behind the scenes. Consequently, it is not surprising
that Data Centers are garnering increased international
interest. To become a leader or play a prominent role as
a nation with high potential in the Data Center industry,
thorough preparation for future development and
long-term management planning are matters that
cannot be overlooked in the slightest.

Regarding Thailand, there is a clear goal to propel
the country toward becoming the region's 'Digital
Economy Hub," leveraging its strategic location at
the heart of ASEAN, which is ideal for connecting with
neighboring countries. Currently, Thailand ranks 3
in ASEAN in terms of Data Center Capacity, following
Singapore and Malaysia. Over the next four years,
Thailand’s Data Center Capacity is projected to grow
by an average of 31.2% annually, while Malaysia’s is
expected to grow by 36.8% per year. Furthermore,



continuous government policies supporting the
digital economy—such as the Cloud First Policy, which
encourages government agencies to migrate data to

cloud systems—are generating massive demand for
Data Centers. Thailand is also moving toward a full-scale
Al era, driven by the public sector, business sectors,
telecommunications, and healthcare services. These
technologies require immense compute power from
Data Centers. Combined with the growing hyperscale
market, global cloud providers like Google, AWS, and
Microsoft have shown significant interest in investing
and expanding their Data Center businesses in Thailand.
Notably, in early September 2025, B.Grimm Power
(Digital Edge) launched its first 96 MW data center
project in the Eastern Economic Corridor (EEC)
in Chonburi, with an investment value of 24,520
million baht. The project aims to open its first phase
by late 2026, striving to become a key hub for Al and

(1

Thailand’'s Data Center
Capacity is projected
to grow by an average
of 31.2% annually,
while Malaysia’s is
expected to grow by
36.8% per year.

29

Cloud service providers, supporting Thailand’s transition
into a regional Innovative Hub, and developing
hyperscale data centers to accommodate increasing
demand.

Moreover, another primary factor challenging
Thailand’s goal of becoming a regional Innovative
Hub in ASEAN is the availability of a sustainable and
environmentally friendly power supply. This presents
both a challenge and a significant opportunity for
operators to shift toward green technology investments,
such as utilizing renewable energy, implementing
high-efficiency cooling systems, or designing
energy-efficient Data Center systems. These measures
aim to create a competitive advantage and align with
global development trends.
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Thailand must intensively prepare for these issues to
establish short-, medium-, and long-term management
plans, as well as to prevent various potential problems.
Becoming a regional Digital Economy Hub in ASEAN
requires comprehensive readiness, particularly in
infrastructure, as follows:

(1) Energy, specifically renewable energy:
Since Data Center operations require a massive and
continuous supply of electricity, relying primarily on
fossil fuels would lead to the emission of vast
quantities of carbon dioxide, greenhouse gases, and
various pollutants. Such a reliance would certainly
not be beneficial for Thailand in the long term.
Therefore, increasing Thailand's options for sourcing
electricity from renewable or sustainable energy
sources could be turned into a golden opportunity for
the country.

(2) Environment: For instance, the use of large
volumes of water in cooling systems to dissipate heat
from the entire system into the atmosphere. Because
cooling equipment within the system is absolutely
essential, innovating cooling methods and managing
the released heat must be prioritized to prevent
potential environmental damage in the surrounding
areas.

(3) Policy: Such as limitations in current laws
and policies that may be insufficient to regulate
the sustainable growth of this industry.

(4) Specialized Personnel: Experts such as system
engineers, cybersecurity specialists, or cooling system
technicians are currently in short supply. This issue could
lead to intense competition for talent and higher labor
costs, which may impact the overall labor supply chain
if meticulous planning is not in place.

According to information from Thansettakij
(Online) dated May 4, 2024, data from the International
Energy Agency (IEA) indicates that Data Centers
account for 1-1.5% of global electricity consumption.
In 2021, global Data Center electricity usage ranged
between 220-320 terawatt-hours (TWh), representing
approximately 0.9-1.3% of the world’s final electricity
demand, an increase of 10-60%. Furthermore, a report
from Thansettakij (Online) on June 13, 2024, stated
that “entering a query into ChatGPT can consume 50
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entering a query
into ChatGPT can
consume 50 to 90 times
more electricity
than a traditional
Google search.
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to 90 times more electricity than a traditional Google
search.” Additionally, “generating a single Al image
consumes as much energy as charging a smartphone 522
times,” or “generating 1,000 images can emit as much
carbon dioxide as driving an average gasoline-powered
passenger vehicle for 4.1 miles,” according to computer
science experts from the University of Glasgow.
The IEA also reported that between 2022 and 2026,
total electricity consumption by Data Centers worldwide
is expected to double, potentially exceeding 1,000 TWh
by 2026, which is roughly equivalent to Japan's total
annual electricity consumption. Moreover, it is projected
that by 2030, Data Centers may account for as much as
3% of total global energy consumption.

Examples of impacts and damages resulting
from becoming a Data Center hub in countries lacking
efficient natural resource planning and management
include Malaysia, which is currently facing energy and
water management crises due to its efforts to become
anew Data Center hub in Asia. The massive consumption
of energy and water for operations and cooling has
led to severe water shortages in local communities,
forcing the country to rely on water from Singapore and
necessitating the construction of three new reservoirs to
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meet rising demand. Additionally, Chile has seen intense
criticism from local communities toward the government
for prioritizing tech giants over citizens' basic access
to water. In the city of Quillota, an area plagued by
long-term drought, residents have expressed grave
concerns over the construction of a Google Data Center,
which requires a staggering 169 liters of water
per second for cooling, further exacerbating water
scarcity issues. Even in the United States, particularly
in the Southwest—a region already suffering from
drought—impacts have been felt from Data Centers
using vast amounts of water for cooling. Major tech
companies like Amazon, Microsoft, and Google operate
numerous Data Centers in these areas and plan to
build more, intensifying tensions over water resources
between Data Centers and local communities.

Regarding Thailand, strategic preparations
have been made for managing the resources of
the Data Center kingdom to push the country toward
becoming a regional Digital Hub. This ambition must
be accompanied by strategic readiness in resource
management to prevent potential environmental and
social impacts, as follows:
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1. Proactive Policies to Attract Investment:
The Thai government has issued clear policies to
support Data Center investment. This includes various
measures from the Board of Investment (BOI), such
as corporate income tax exemptions and import duty
waivers on machinery, which play a significant role in
attracting major players like Amazon Web Services
(AWS), Microsoft, and Google to invest.

2. Challenges in Natural Resources and the
Environment: While this massive investment presents
a significant economic opportunity, it comes with
challenges that require careful management, such as:

 Energy: Data Centers consume vast amounts
of electricity to power servers and cooling systems.
This surge in demand could affect national energy
security. Transitioning to renewable energy is therefore
essential to reduce greenhouse gas emissions and
meet Net Zero Emission goals.

« Water: Cooling Data Centers requires a large
volume of water, which could pressure local water
resource management. Without proper planning and
the adoption of high-efficiency cooling technologies,
it may lead to competition for water resources with
local communities and the agricultural sector.
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3. Resource Management Strategies: To ensure
sustainable growth for Data Centers, Thailand must
implement comprehensive strategies, such as:

» Promoting Green Technology: Encouraging
investment in Data Centers that utilize energy-saving
technologies and innovative cooling systems, such as
Free Cooling or repurposing surplus heat.

 Developing Energy Infrastructure: Investing
in sustainable energy grids, such as constructing
large-scale solar farms to supply power directly to Data
Centers or utilizing smart energy management systems.

« Building Collaboration: The government should
work with private companies to establish standards
for energy and water usage. Furthermore, cooperation
with local communities should be fostered to address
potential issues.

« Workforce Development: Creating a workforce with
specialized digital skills is crucial to ensure Thailand fully
benefits from these investments.

Therefore, while it may not be difficult for Thailand
to possess high strategic potential to become a regional
Digital Hub, long-term success will depend on the ability
to manage resource and environmental challenges
effectively and sustainably. The dire consequences if
Thailand pursues becoming an ASEAN Data Center hub
without adequate preparation would inevitably force the
country to face diverse and severe impacts on critical
digital economy infrastructure, as well as the economy,
society, and environment, as follows:

Energy and Environmental
Damage

Data Centers require massive amounts of electricity
todrive serversand cooling systems. Lack of preparedness
will cause the following damages:

» Power System Instability: A sudden increase
in electricity demand may cause the national power
system to lack stability, leading to frequent brownouts
or blackouts, impacting households and other industries.

* Increase in Greenhouse Gases: If Thailand
continues to rely primarily on energy from fossil fuels,
carbon dioxide emissions will increase, making it
more difficult to achieve the country's global warming
reduction goals.

« Wasteful Water Consumption for Cooling:
The absence of adequate water management measures
will affect the security of water sources, especially in
areas at risk of scarcity.

Hyperscale Data Centers may use as much
as 1.5 million liters of water per day, equivalent to
the water consumption of approximately 15,000 people.
Operating without a sustainable water use plan may
lead to the withdrawal of water from natural sources
and public water systems in quantities inconsistent
with the area's potential. Furthermore, Thailand is an
agricultural country that uses 82.5% of the total water
volume. If too much water is allocated to Hyperscale
Data Centers, it will lead to conflicts over water use with
the agricultural sector, particularly in neighboring areas.
This could result in a severe decrease in agricultural
yields, affecting farmers' income and the country's food
security. Considering water pollution and damaged
ecosystems, Data Center cooling requires the discharge
of wastewater with high mineral concentrations,
including chemicals used in water treatment. Without
stringent measures to treat water before discharging
it into natural water sources, it will seriously damage
water quality, causing ecosystems in rivers, canals,
or groundwater to deteriorate. Chemicals and
high-temperature water being released can destroy
aquatic life, such as fish or plankton, and create
downstream impacts on the food chain, causing
permanent damage to aquatic ecosystems.

e Electronic and Toxic Waste Management:
Equipment in Data Centers, such as servers, hard drives,
and backup batteries, has a short lifecycle-averaging
approximately 3-5 years-due to rapid technological
changes and necessary performance upgrades. Without
supporting policies, these Data Centers will become
large sources of electronic waste that will increase
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rapidly in volume. This e-waste consists of hazardous
chemicals and heavy metals, such as lead, mercury,
cadmium, and arsenic. Without proper management
and if disposed of with general waste, these toxins will
contaminate soil and water sources, making agricultural
crops unsafe and posing health hazards to residents
consuming water and food in the area.

 Land Use: Data Center construction requires
a large amount of space for server buildings, cooling
systems, and other infrastructure, which may lead to
land competition, especially in high-potential areas such
as those near main energy sources or water sources.
Furthermore, the rapidly increasing demand for land
will drive land prices in target areas to jump sharply,
directly impacting small and medium-sized businesses,
as well as the general public wishing to buy or rent land
for residence or business. If development lacks clear
direction, land previously used for agriculture or green
space may be converted into data center industrial areas,
which will destroy national food security and affect
the livelihoods of farmers.

E-WASTE (3-5 YEAR LIFECYCLE)

WATER COOLING DEMAND

AGRICULTURAL
IMPACT RISK

IMPACT RISK

Economic and Infrastructure
Risks

Unregulated growth of Data Centers will create
economic challenges as follows:

« Personnel Shortage: If the country lacks policies to
promote education and training for relevant technology
personnel—such as electrical, network, or cybersecurity
engineers—it will merely become a provider of cheap
land and energy without creating sustainable economic
added value.

« Investment Imbalance: Investment may
concentrate in areas where infrastructure is already
established, leading to inequality in economic
development between regions.

« Cybersecurity Issues: Operating data centers
without stringent security laws will increase
the risk of cyberattacks and data breaches, affecting
the confidence of both investors and the public.
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« Urban Development Imbalance: This includes
concentration in specific areas causing congestion
and placing a burden on local utilities, particularly in
urban zones and through non-inclusive development.
Focusing investment only on already-prepared areas will
further exacerbate economic development disparities
between major cities and other regions, depriving
rural or remote areas of opportunities to grow within
the digital economy.

Furthermore, the reliability of Data Centers
and Thailand's image in relation to water resource
management can result in business risks. If there is
no efficient water management planning and a severe
water shortage occurs, Data Centers will be unable to
operate continuously, creating risks to service delivery
and causing immense business damage. This may also
lead to an unsustainable business image. If Thailand
lacks effective water management measures, it will
adversely affect its image on the global stage, causing
Thailand to be perceived as a country unprepared for
environmental issues and lacking sustainability in digital
economy development, thereby creating a competitive
disadvantage against other nations with clearer policies.

Therefore, to prepare for and avoid such impacts,
Thailand should undertake the following actions:

1. Promotion of Clean Energy: Establish clear
policies to support the use of renewable energy in data
centers, including the development of electrical grids
to be flexible and capable of supporting higher usage.

2. Adoption of Liquid Cooling Technology:
Implement liquid cooling as a high-potential alternative,
which offers higher cooling efficiency and helps reduce
energy consumption more effectively.

3. Energy Usage Efficiency or PUE (Power Usage
Effectiveness): This metric measures the energy
efficiency of a Data Center; the closer the PUE value
is to 1.0, the better the energy efficiency. Currently,
providers in Thailand prioritize designs and technologies
that lower PUE, such as high-efficiency cooling systems
or improved building airflow.

4. Management of Increasing Waste: Without
proper management, issues such as illegal dumping of
hazardous waste or the transfer to unregulated recycling
businesses may occur, causing toxins to be released into
the atmosphere and water sources, creating pollution
that affects the environment and the health of workers
and nearby residents.

5. Zoning for Data Center Businesses: Select
appropriate areas with minimal environmental and
social impacts. Promote vertical space utilization for



more efficient land use (popular in countries with limited
land) and define land-use standards for investors, such
as providing incentives specifically for projects that use
land efficiently and design facilities that harmonize with
surrounding communities.

6. Environmental Goals: Currently, investors are
placing more importance on ESG (Environmental, Social,
and Governance), requiring Data Center providers to have
serious clean energy plans.

7. Personnel Development: Collaborate between
the public sector, private sector, and educational
institutions to create curricula and training programs
that meet industry demands.

8. Establishment of Incentives and Standards:
Issue regulations that promote quality investment,
such as providing tax benefits for data centers that
use energy efficiently or employ environmentally
friendly technologies. Define strict cybersecurity
standards, enact clear laws for e-waste management
with appropriate recycling cost responsibility, or create
incentives for participating in Extended Producer
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Responsibility (EPR) by providing tax benefits to data
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Introduction

This article is grounded in the concept that “energy security” is not limited to ensuring sufficient
energy supply, but rather constitutes a strategic issue closely linked to geopolitics, national security,
and economic stability. Recent geopolitical tensions have hi ghlighted the vulnerability of the global
energy system, which remains highly dependent on external and uncontrollable factors. In the context
of the Middle East, a global hub for energy production and transportation, uncertainties in strategic
routes such as the Strait of Hormuz have significantly affected global energy supply and price stability.
This chokepoint serves as a major transit route for crude oil and natural gas, accounting for a substantial
share of global maritime energy trade. As a result, energy-importing countries, particularly in Asia, face

heightened energy security risks.
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For Thailand, although continuous energy policies have been implemented, the national energy
structure remains heavily dependent on imported fossil fuels. This reliance increases the country’s exposure
to global energy price volatility and disruptions in international supply chains. Under this context, this
article aims to (1) analyze energy crises driven by geopolitical factors and their impacts on Thailand,
(2) examine policy measures adopted by other countries—such as strategic reserves, economic instruments,
and demand-side management—to derive policy lessons, and (3) propose policy directions to enhance

Thailand’s energy system by reducing import dependency and supporting sustainable energy transition.
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This study adopts an integrated analytical
framework comprising three dimensions: energy
security, energy system resilience, and sustainable
energy transition, Energy security focuses on ensuring
adequate supply; resilience emphasizes adaptability
to disruptions—including demand-side measures such
as Work from Anywhere (WFA)—and energy transition
aims to reduce reliance on fossil fuels while increasing
clean energy adoption. The integration of these
dimensions is essential for developing policies capable
of addressing current uncertainties and ensuring long-
term sustainability.

Global Energy Crisis and Implications
for Thailand, and Thailand’s Short-Term
Measures: Strengths and Limitations

The global energy landscape is currently
characterized by significant volatility driven by
geopolitical tensions, particularly in the Middle East.
These uncertainties have disrupted energy markets
in terms of supply, pricing, and market confidence,
elevating energy security as a critical global policy issue.

A key vulnerability lies in the potential disruption
of energy transportation through the Strait of Hormuz,
a major route for crude oil, natural gas, and LNG
exports. Such disruptions can have widespread impacts,
particularly on Asian countries dependent on Middle
Eastern energy imports. Structurally, this crisis reflects
a systemic risk, where localized disruptions propagate
globally through price mechanisms and supply chains,
increasing production costs, transportation expenses,
and living costs.

For Thailand, as a net energy-importing country,
these impacts are manifested across multiple dimensions.
At the macroeconomic level, rising energy import costs,
inflationary pressures, and overall economic stability
are significantly affected. At the real sector level,
energy-intensive industries—particularly transportation,
agriculture, and fisheries—face substantial increases
in operating costs due to their heavy reliance on fuel.
These pressures also translate into higher living costs,
disproportionately affecting low-income and vulnerable
populations. In response, the Thai government has
implemented a range of short-term measures, including
fuel fund management, price controls, the maintenance
of oil reserves, and improvements in fuel distribution

IRAN

efficiency. The strengths of these measures lie in
their rapid response, their role in reinforcing supply
confidence, and the use of price-based instruments
to cushion the immediate impact on consumers.
In addition, these efforts are complemented by initiatives
aimed at strengthening domestic energy utilization,
such as the promotion of biofuels.

However, when examined from multiple dimensions,
Thailand’s short-term measures still exhibit significant
limitations. First, most policies focus on “mitigating
impacts” rather than addressing underlying structural
issues, as they have yet to reduce dependence on
imported fossil fuels. Moreover, fiscal constraints
limit the sustainability of price subsidies in the long
term. Second, the vulnerability of the energy system
is not confined to the supply side, but also extends to
limitations in domestic energy logistics, particularly
fuel distribution systems. These constraints affect
energy accessibility at the local level, even when overall
reserve levels are adequate. Third, existing measures lack
specificity in protecting vulnerable groups. Sectors that
are highly affected, such as fisheries and transportation,
continue to face energy costs that are misaligned
with their income levels. This reflects the limitations
of broad-based policy approaches, which remain
insufficient to address underlying structural challenges.
Fourth, Thailand’s policy framework continues to
prioritize supply-side management over demand-
side interventions. Behavioral measures—such as
reducing travel, leveraging technology to enhance
work efficiency, and implementing system-level energy
conservation strategies—remain underdeveloped,
despite their potential to reduce overall energy demand
without imposing additional fiscal burdens.
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Finally, Thailand’s energy policy remains
predominantly reactive rather than proactive, leading
to crisis responses that lack systematic coherence and
continuity. In summary, while short-term measures
have succeeded in maintaining a degree of immediate
stability, they continue to reveal critical structural
limitations. This crisis should thus be interpreted as
a “warning signal,” underscoring the urgent need
to elevate Thailand's energy policy from short-term
stabilization toward the development of a resilient and
sustainable energy system in the long term.

Lessons from International Experiences:
Comparative Analysis and Implications for
Thailand

From the analysis of Thailand’s short-term policy
measures, although the government has been able to
utilize policy instruments to mitigate the impacts of the
energy crisis to a certain extent, structural limitations
remain a critical concern. Therefore, examining the
experiences of other countries facing similar situations
is essential in order to synthesize policy approaches
that are appropriate for the Thai context. The selected
country cases presented in this article are as follows.

The case of Japan provides an important lesson
in strategic energy reserve management. As a country
that relies almost entirely on imported energy, Japan
has developed a flexible Strategic Petroleum Reserve
system. This system integrates reserves from the

government, the private sector, and international
cooperation under the framework of the International
Energy Agency (IEA), enabling coordinated releases of oil
reserves during periods of crisis. Such an approach not
only helps mitigate price shocks but also strengthens
overall confidence in the energy system.

In the case of South Korea, the approach
demonstrates an integration of both supply-side
and demandside measures. The government has
implemented fuel tax reductions alongside energy
conservation campaigns and restrictions on energy
use in certain sectors. A key lesson is that managing
an energy crisis cannot rely solely on increasing supply;
it must be accompanied by effective control of energy
demand.

India reflects an approach to reducing structural
risks through the diversification of import sources. The
country imports oil from more than 40 sources and
maintains reserves sufficient to meet approximately
60 days of demand. In addition, it has implemented
measures to protect vulnerable groups, such as targeted
energy price support and regulatory adjustments to
improve energy access in rural areas. This approach
highlights the integration between “energy security”
and “social equity.”

In the case of Australia, the key approach lies
in the use of institutional and financial instruments
to enhance energy security. This includes regulatory
reforms and financial mechanisms designed to support
the private sector in maintaining continuous energy
supply. Such an approach demonstrates the role of the
state in establishing a “market-supporting structure”
that enables the energy system to function stably during
periods of crisis.
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Meanwhile, the European Union (EU) emphasizes
systemic risk management, with continuous monitoring
of the energy situation, assessment of supply adequacy,
and the preparation of contingency measures in
advance. This reflects a “proactive policy” approach that
prioritizes preparedness rather than reactive responses.

Synthesizing lessons from international experiences
reveals four common elements of effective energy
policy: (1) flexible strategic energy reserve systems,
(2) diversification of import sources to reduce risk, (3)
the integration of demand-side management with
supply-side measures, and (4) policy frameworks that
emphasize anticipation and preparedness.

When compared with Thailand, although certain
policy instruments are already in place, there remains
a lack of integration into a comprehensive policy
framework capable of responding to crises in a holistic
manner across supply, demand, and long-term structural
dimensions. Accordingly, international lessons clearly
indicate that energy management in times of crisis
must move beyond short-term measures toward the
design of a resilient and sustainable energy system. For
Thailand, enhancing energy policy therefore requires a
shift from a reactive approach to strategic planning that
can effectively address both current crises and future
challenges.

Policy Recommendations for Thailand

Based on the analysis of the global energy
crisis, Thailand’s policy measures, and lessons from
international experiences, this article proposes that
enhancing Thailand’s energy security should be
pursued under a “multi-layered policy approach”
encompassing short-, medium-, and long-term
strategies. Such an approach aims to develop an energy
system that is secure, resilient, and sustainable under
conditions of global uncertainty.

In the short term, Thailand should shift from ad
hoc crisis management toward systematic preparedness
by establishing “An Energy Emergency Response
Framework” that clearly defines levels of severity
and corresponding response measures. This should be
accompanied by strengthening strategic energy reserves
through more flexible arrangements, including the
integration of public and private reserves in line with

international practices. In terms of public protection,
policy measures should transition from broad-based
energy price subsidies toward “Targeted Subsidies”
in order to improve the efficiency of public resource
allocation and reduce long-term fiscal burdens. Such
an approach enables the prioritization of support
based on the level of energy necessity and systemic
risk, thereby ensuring that assistance is more precise
and better targeted. This prioritization plays a
critical role in mitigating cascading effects that
may propagate throughout the economic and social
systems. Accordingly, the transition toward targeted
subsidies not only enhances policy efficiency but also
serves as a key mechanism for maintaining overall
system stability and reducing the risk of an energy
crisis escalating into a broader systemic crisis.

In the medium term, reducing structural
vulnerabilities should be a key priority, particularly
through energy diversification and increasing
the share of domestically produced energy, such

as renewable energy and biofuels. This should
be accompanied by investments in resilient
infrastructure, including smart grids and energy




storage systems. These policy directions should be
developed through systematic and concrete studies, with
sufficient flexibility to adapt to evolving energy trends
and technological advancements. Importantly, such
efforts must be aligned with long-term policy directions
aimed at achieving “Energy System Optimization
for sustainable development”. In addition, Thailand
should accelerate the development of demand-side
management measures, which remain a critical weakness.
In particular, promoting flexible working arrangements
such as Work from Anywhere (WFA) represents a high-
potential demand-side intervention. WFA can reduce
energy consumption in the transport sector, lower
vehicle-related emissions, and alleviate urban traffic
congestion, thereby generating significant co-benefits
across energy and environmental dimensions. Beyond
these tangible outcomes, WFA also reflects the concept
of “Life Energy,” as it reduces time and financial
burdens associated with commuting, enhances quality
of life, and enables more efficient use of time at the
individual level. However, effective implementation
requires strong support in terms of digital infrastructure,
appropriate work tools, and measures to alleviate
cost burdens on employees. At the same time, a key
barrier lies in organizational mindsets that continue
to associate productivity with physical presence rather
than performance outcomes. Accordingly, the adoption
of WFA should be evaluated based on the nature of
work and measurable outcomes, rather than traditional
workplace norms. Overall, WFA should not be viewed
merely as an energy-saving measure, but as a strategic
mechanism for enhancing system-wide efficiency
across energy use, environmental sustainability, and
quality of life.

In the long term, Thailand must accelerate the
transition toward a clean and sustainable energy system
in order to reduce dependence on fossil fuels and support
climate change mitigation goals. Key approaches include
increasing the share of renewable energy, advancing
energy storage technologies, and upgrading the
electricity grid to support decentralized energy systems.
In addition, Thailand should prepare for future energy
sources, such as hydrogen, which has strong potential
as a clean energy solution for industrial and transport

sectors. At the same time, energy planning must take
into account the increasing demand driven by the digital
economy, particularly energy-intensive infrastructure
such as data centers. However, transforming Thailand’s
energy system requires an integrated approach across
three key dimensions—economic, environmental, and
social—which together form the core pillars of energy
sustainability. These dimensions must be incorporated
into a systemic analytical framework to identify the
optimal point of the national energy system—one
that balances efficiency, equity, and environmental
impacts over the long term. Achieving such an optimal
point necessitates the application of “Energy System
Optimization”, which considers interrelated factors
in a dynamic and comprehensive manner. Although
this process is inherently complex, it is essential
for guiding the strategic direction of the country’s
energy development. At the same time, effective risk
management in the context of energy crises must draw
on lessons from past experiences alongside current
conditions, serving as a foundation for forecasting and
preparing future energy systems with greater resilience
and efficiency.

Finally, the integration of energy policy with
environmental and economic policies is a critical factor.
Energy policy should be aligned with greenhouse gas
reduction targets and green economic development
strategies in order to elevate Thailand toward a resilient
and sustainable energy system capable of effectively
addressing both current crises and future challenges.
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Conclusion

The current energy crisis under geopolitical
tensions is not merely a short-term event affecting
energy prices; rather, it represents a structural signal
reflecting the vulnerability of the global energy system
and the need to reassess energy policy approaches. This
is particularly critical for net energy-importing countries
such as Thailand. The analysis indicates that, although
Thailand has implemented short-term measures to
maintain energy stability—such as price controls and
fuel fund management—these measures still face
structural limitations. These include heavy dependence
on imported fossil fuels, limited flexibility in energy
logistics systems, and the absence of comprehensive
demand-side management mechanisms, all of which
constrain the country’s capacity to respond effectively
to crises in the long term.

At the same time, lessons from international
experiences demonstrate that effective energy crisis
management requires an integrated approach, including
strategic reserve management, diversification of
energy import sources, and demand-side management,
alongside proactive policy preparedness. These
elements form the foundation for building long-term
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Preparing for Flood Disasters
Due to the Climate Change Crisis

Climate Change is the phenomenon of the Earth's average temperature
rising continually, mainly because human activities release greenhouse
gases into the atmosphere. The burning of fuels in sectors
like transportation and industry leads to the accumulation of
carbon dioxide, resulting in Global Warming. We're already seeing
the effects: temperatures have been climbing since the mid-1900s.
In Thailand, data shows both the hottest highs and the coldest lows are
increasing every year (Figure 1). This change not only brings warmer
weather but also severe shifts in ecosystems and climate patterns,
dramatically increasing the risk of major flooding.
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Figure 1: Annual Mean Maximum & Minimum Temperature in Thailand

Impact of La Nifia and El Nifio in Thailand

The intensity of water-related disasters is being
amplified by the frequency and volume of rainfall and
storms. As sea surface temperatures rise, the atmosphere
retains much more moisture; this increased moisture
dramatically raises the potential for widespread,
deluge-level rain that causes destructive flooding.

For example, in 2024, Thailand experienced
a La Nina event which led to "Rain Bombs"—extremely
heavy, localized, and prolonged rainfall in the Northern
region. This resulted in severe flash floods and caused
significant widespread damage. Conversely, in years
when Thailand faces the El Nifo event, the risk of
drought increases substantially. Furthermore, rising
sea levels are impacting coastal areas, leading to:
severe coastal erosion; high tides pushing saltwater
over low-lying areas outside of protective barriers;
saltwater intrusion into freshwater sources, which
severely impacts the cultivation of crops (such as
fruit trees, economic crops, rice
etc.) that rely on water from canals

When considering the impacts of the La Nifia
event that occurred between 2020 and 2022, it was
evident that rainfall patterns were highly irregular.
The accumulated heavy rainfall resulted in widespread
flooding across community areas. Specifically, in 2022,
Thailand experienced a strong La Nifa event which
caused extensive flooding in numerous provinces.
The Department of Disaster Prevention and Mitigation
(DDPM) consequently declared 69 provinces, spanning
598 districts and 3,757 sub-districts, as disaster areas
(for flooding) and emergency relief zones. More than
29,000 villages were affected, impacting over 1.7 million
people, with agricultural land damage exceeding 5.0
million rai (as shown in Figure 2). Furthermore, this
had significant adverse effects on the economy, society,
tourism, factories, hotels, infrastructure system, and
the public health sector nationwide.
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Water Law

The National Water Resources Act B.E. 2561 (2018), often referred to as the "Water
Law," mandates that the Office of the National Water Resources (ONWR) integrate various
aspects of water resources, including allocation, usage, development, management,
maintenance, restoration, conservation, and water rights. This integration is designed to
ensure that relevant agencies can manage water resources coherently and uniformly across
all dimensions, leading to efficiency and effectiveness in achieving balanced and sustainable
water management. The Act establishes a three-tiered water management mechanism:
the National Level, represented by the National Water Resources Committee (NWRC),
which is responsible for setting national policies and operational plans for water resources;
the River Basin Level, managed by the River Basin Committees, which oversee water
management within each specific basin; and the Water Users Organization Level, which opens
the door for public participation in water resource management. This structure aligns with
the 20-Year Water Resources Management Master Plan (Revised Phase 1: 2023-2037).
The Master Plan consists of five main pillars: 1) Domestic Water Management,
2) Securing Water for the Production Sector, 3) Flood and Flood Disaster Management,
4) Conservation and Restoration of Water Resource Ecosystems, and 5) Governance
and Management. The third pillar, Flood and Flood Disaster Management, aims to
systematically enhance drainage efficiency, establish urban flood protection systems,
manage flood-prone and water-retention areas, and mitigate floods in specific,
vulnerable areas (Area-based approach). This focuses on major river basins, sub-basins,
and critical areas, with the goal of reducing risks and severity by no less than 60%.




The plan seeks to integrate all relevant agencies in driving water
resource management using unified key performance indicators (KPIs),
thus preventing redundant budgeting and aligning with the River Basin
Master Plans. The preparation of these plans involves participatory input
from River Basin Committees, water user organizations, and local residents.
Furthermore, the Master Plan incorporates global development goals,
specifically the Sustainable Development Goals (SDGs), which include
targets for sustainable access to clean water and sanitation, and increasing
Water Productivity. It also aligns with the Sendai Framework for Disaster
Risk Reduction, aiming to reduce and prevent water-related disaster risks,
which further links to the process of public participation at the local level.

Due to the impacts of Climate Change and the El Nifio—La Nifa cycle,
Thailand is experiencing increasingly volatile weather, including localized
heavy rainfall, severe droughts, and wildfires. These extremes lead to higher
operational costs and significant economic losses across critical sectors like
agriculture, tourism, and manufacturing. To effectively prevent and mitigate
these water-related disasters, the Office of National Water Resources
(ONWR) serves as the central agency driving integrated water resource
management. Its core mission is to develop and implement the national
Water Resource Management Master Plan, set national standards, and
coordinate all related efforts. This unified approach is vital for coordinated
planning, operations, and ensuring national preparedness for all water
conditions, both normal and critical.

1) Domestic Water
Management for the Production Inundation Ecosystem

(Ensuring sufficient Sector (Stable Management Conservation

clean water for agriculture and (Reducing damage and Restoration
everyone) industry) from disasters) (Maintaining natural

balance)

2) Water Security 3) Flood and 4) Water

and Administration
(Efficient
management
system)
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Example of flooding during a La Nifia event

In November 2025, Thailand faced a historic severe
flooding in the Hat Yai District, Songkhla Province,
due to heavy rainfall in the U-tapao Canal basin,
Khao Kho Hong, and Klong Rian areas. On November
21,2025, the maximum rainfall measured was 335 mm,
which is considered the heaviest rainfall in 300 years.
The three-day accumulated rainfall reached 595
millimeters at the Kho Hong station and 982
millimeters at the Na Mom station, which was higher
than the previous major flood years (1988, 2000**,
and** 2010). Given Hat Yai's geography as a basin,
receiving water from the U-tapao Canal, which is
the main waterway from surrounding districts,
and water flowing through the city center from Khao
Kho Hong, heavy rainfall led to a rapid confluence
surface runoff. There was only one flﬁod detention ba
(Khaem Ling) at Klong Rian to temporarily hold
water, compounded by the water ghass from Na M
District flowing through Klong Wa fato the city.

(19

On November 21, 2025,
the maximum rainfall
measured was 335 mm,

which is considered
the heaviest rainfall
in 300 years.

‘ '*pv B

The situation worsened dramatically on November
23, 2025, as continuous rain caused the surface runoff
flowing into Hat Yai city to exceed 1,948 cubic meters
per second (1,948 m?3/s). However, the city's drainage
capacity was only 1,665 cubic meters per second (1,665
m?3/s) (drained through Klong R.1 and the U-tapao Canal).
This resulted in severe flash floods inundating the city's
inner core. Subsequently, during November 23-24, 2025,
heavy to very heavy rainfall persisted (Hat Yai 385 mm
and Klong Hoi Khong 395 mm). This continuous rain
caused water masses from Sadao District and local runoff
to surge and flood in waves, affecting 10 sub-districts
and 92 villages. Furthermore, riverbanks overflowed in
the area of Ban Hat Yai on November 25, 2025.

This flood situation severely impacted the urban
economic community within the Hat Yai Municipal area,
including locations such as the road number 41 in front
of Rajyindee Hospital, Kim Yong Market, Saphan Dam
Intersection, Sripoovanart Road, Diana Department
Store, Hat Yai Hospital, and the Khuan Lang community.
Furthermore, relevant agencies, including the Royal
Irrigation Department, Hat Yai City Municipality, and

| the Department of Disaster Prevention and Mitigation

(DDPM), urgently managed the stagnant floodwaters.
This involved draining water from the end of Klong
R.1 (canal) into Songkhla Lake and draining water

« from the city areas into the drainage canals. They also

issued warnings to the public through Cell Broadcasting
regarding continuous heavy rainfall.




Measures for the Rainy Season & the
Warning System

In preparation for the 2025 flood situation, the ONWR has established 9
measures to cope with the 2025 Rainy Season. These measures are designed
to drive related agencies to take proactive action in the period leading up to
the rainy season and to operate continuously throughout the season to ensure
readiness in responding to floods.

Relevant agencies have undertaken coordinated actions to prevent, mitigate,
and resolve flood issues. An example is Measure 3: Preparedness of Machinery,
Equipment, Hydraulic Structures, Drainage Systems, Telemetry, and Personnel
in Risk-Prone Areas to effectively manage the situation during the flood season.
Specific preparations include: The Royal Irrigation Department (RID) prepared
3,304 pieces of machinery and equipment, and 635 telemetry systems. The
Department of Water Resources (DWR) prepared 1,951 telemetry systems. The
Department of Disaster Prevention and Mitigation (DDPM) prepared 889 pieces
of machinery and equipment. Additionally, the ONWR inspected 321 locations

for water flow obstructions based on its water planning data.

Optimize Drainage:
0 Systematically increase

Forecast & Warn: Execute Drills:

drainage system efficiency.

Identify and alert flood
and drought-prone zones.

Enhance Protocols:
Improve integrated basin
management and control
criteria.

Mobilize Resources:
Deploy equipment and
personnel to high-risk
areas.

Ensure Stability:
Inspect dams, dikes, and
barriers for safety.

Conduct emergency
exercises and set up
forward command centers.

Maximize Storage:
Accelerate water
retention during the late
rainy season.

-! =

Build Networks:
Strengthen monitoring
networks and pubilic risk
awareness

Adapt Tactics:
Evaluate and adjust
measures based on
real-time data.
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In addition, ONWR has developed an online
platform for the overall water situation in Thailand. This
includes the website https://nationalthaiwater.onwr.
go.th/ and the National ThaiWater Mobile Application
for monitoring the water situation. The platform displays
data on rainfall, river flow, and reservoir water volume,
as well as forecasts for rain, river flow, and storms,
and provides notifications. It also integrates data,
innovations, and technologies in collaboration with
various agencies, such as the following:

» The Thai Meteorological Department (TMD) and
the Hydro-Informatics Institute (Public Organization)
(HII) work together to forecast storms and rainfall
amounts using modeling. They have jointly developed
the "ONE MAP" rainfall forecasting system, which is used
to assess and analyze water volumes in all 35 large
reservoirs across the country. The predicted rainfall maps
within the ONE MAP system are updated monthly to
evaluate and manage the risk of reservoirs overflowing
and causing flooding in downstream areas. Additionally,
HIl has developed the Flood Forecast Monitoring
System.

» The Royal Irrigation Department (RID) supports
the forecasting of river water levels in main channels and
the water release from dams during the rainy season
to issue warnings about potential impacts to the public.

» The Department of Royal Rainmaking and
Agricultural Aviation (DRRAA), in collaboration with the
Hydro-Informatics Institute (HII), monitors and forecasts
site-specific rainfall amounts. This is done to provide
real-time water situation monitoring via a composite
radar system, enabling short-term warnings (within 4-6
hours) to be issued accurately and promptly.

:

» The Geo-Informatics and Space Technology
Development Agency (Public Organization) (GISTDA)
has provided satellite imagery data to monitor flood
situations. GISTDA continuously plans and adjusts
satellite signal reception to analyze and track the
situation in areas expected to be affected by flooding.
This information is then made available through the
Disaster Platform, a decision support system for disaster
management.

» Bangkok Metropolitan Administration (BMA)
Department of Drainage developed a system for
monitoring street flood levels.

» Otherrelevant agencies, both at the central and
local levels, include: Regional Meteorological Offices,
which are responsible for monitoring, surveillance, and
issuing weather warnings to support administrative and
relief agencies in the respective areas. The Department
of Mineral Resources (DMR) monitors the situation and
develops risk maps for flash floods and landslides, which
are used for public warnings in vulnerable areas. The
Department of Water Resources (DWR) monitors and
issues warnings for flash floods in steep mountainous
areas through the Early Warning System (EWS) for
flash floods and landslides. The Provincial Offices of

the Department of Disaster Prevention and Mitigation
(DDPM) and the Local Administrative Organizations
(LAOs) are responsible for issuing warnings to the public,
coordinating operations, and preparing in conjunction
with related agencies to prevent and mitigate
the impacts of floods, as well as preparing to
provide assistance to affected citizens.

i
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The data collected by various agencies is crucial for
assessing area-specific risks and making joint decisions
on water management plans. This analysis allows for
a 2-3 day advance warning to be sent to the DDPM
and other agencies for flood preparedness, which then
informs the public.

To streamline this process, the DDPM developed
"T-Alert," a comprehensive and standardized national
disaster warning system. T-Alert integrates operations
and data across central and local levels, utilizing every
communication channel, from public address towers
and community radio to Cell Broadcast technology
(alerts via mobile phones). Furthermore, related
agencies have been integrated to develop Standard
Operating Procedures (SOPs) for Cell Broadcast alerts
and a Common Alerting Protocol (CAP) standard to
ensure efficient and standardized disaster notification
operations. Finally, The Public Relations Department
(PRD) ensures these alerts are disseminated quickly
through various platforms,
using simplified language to
ensure timely and convenient
notification for all residents in
high-risk areas.

Next Steps: Collaborating for
Sustainable Water Security

The ONWR is focused on achieving sustainable
water security by building community strength and
enhancing water quality knowledge. To drive this effort,
the ONWR collaborates with key agencies like the
Hydro-Informatics Institute (HII) (Public Organization),
the Thailand Institute of Scientific and Technological
Research (TISTR), and the National Nanotechnology
Center (NANOTEC) on specialized projects. These
projects range from developing community water
management based on Royal Initiatives and improving
agricultural water productivity to upgrading tap water
systems to meet consumption standards. Collectively,
this comprehensive approach supports disaster
preparedness by integrating laws, technology, and joint
action across all relevant agencies. The ultimate goal
is to prevent, solve, mitigate, and reduce the impact
of floods, thereby minimizing damage to the public
as much as possible.
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The rhythmic clatter of a fly-shuttle loom—two
feet pressing down on the treadles in steady beats—
is the sound that greets visitors to the pavilions
surrounding the statue of Somdet Phra Phutthachan
(To Phromarangsri) at Wat Bot (Sam Khok) every
Saturday, Sunday, and public holiday. Alongside it
is the sight of two skilled hands gripping the beater,
pressing the weft threads into place and pulling the
shuttle with practiced ease.

The Learning Centre for Lotus Fibre Development
and Textile Products, Pathum Thani Province, stands
as arare cultural attraction and a hub for transforming
the sacred lotus—an economic crop of the region—
into high-value textile goods. Established in 2021,
the centre is divided into spaces for demonstrating lotus
fibre extraction and weaving, as well as for displaying
and selling lotus fibre textile products.

The centre came into being during the tenure of
Governor “Mu Pa”—Narongsak Osotthanakorn—who
recognised that the lotus-fibre textiles crafted by
Woratep Lim-tiyayotin, founder of the Cotton Design
community enterprise and brand Worlacha, possessed
a distinctive identity that powerfully embodied
the essence of “the land of the sacred lotus.”
He duly presented the products in a report to Her Royal
Highness Princess Sirivannavari Nariratana Rajakanya
as a representative product of the province.

Her Royal Highness expressed her admiration
and advised that the fibre be strengthened. Following
this royal guidance, the centre was established with
support in the form of premises, water, and electricity
from Phra Racha Woramethachan (Wichan Thirasilo),
the Dhammayut Provincial Ecclesiastical Governor of
Pathum Thani, who also serves as the temple’s abbot,
as well as funding from the provincial administration.
A network of “Teacher A” trainers—specialists trained
to build expertise in specific fields and disseminate that
knowledge at the community level—was developed to
strengthen the centre and extend its reach to other
tourist destinations and learning centres.

The rhythmic clatter of
the handloom and meticulous
hands weaving lotus fibers tell
the story of the ‘Land of the
Sacred Lotus'—elevating local

wisdom into premium textiles at
the Lotus Fiber Textile Learning

Center, Pathum Thani.

29

Ayear later, Governor Mu Pa presented a follow-up
report. Her Royal Highness Princess Sirivannavari
Nariratana Rajakanya advised that production be
divided into two streams: fabric by the yard, and finished
goods—with a royal vision to position Worlacha as
Thailand’s first lotus linen producer. In 2023, Her Royal
Highness further recommended that wider looms be
used to improve the fabric’s width, whereupon Phra
Racha Woramethachan graciously donated looms
worth hundreds of thousands of baht to the centre. Yet
the beginnings of this success story were far from swift.

Thai Textiles in the Soul

Decades ago, in Ratchaburi Province, a young boy
grew up surrounded by the warmth of hand-woven fabric.
The image of his grandparents weaving phakhawma
cloth remained etched in his memory. When Woratep
later joined the police force and married into a family
that wove and sold cloth, he devoted his spare hours to
a supplementary income—beginning around 2005 by
weaving phakhawma and blankets as a cottage industry
from his home in Tambon Bang Toei, Sam Khok District,
Pathum Thani Province. Over time, he expanded into
garments and bags, exhibiting regularly at trade fairs,
until his products were eventually registered under
the OTOP (One Tambon One Product) scheme.
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“After that, the Community Development

Department, the Department of Industrial Promotion,
the Thailand Textile Institute, the Bang Sai Arts and
Crafts Centre, Thai Beverage Public Company Limited,
and others came in to offer training and product
development support. That gave us the ideas and
inspiration to incorporate the cultural heritage of
the local area into our products. Originally, we simply
dyed with colour extracted from lotus petals, playing
with seasonal shades. But when the government
began emphasising provincial identity, we started
researching and consulting with village elders. We
learned that lotus fibre had once been woven into
cloth here, so we practised until we understood the
process, gradually introduced the products to market,
and began some exports. Various agencies helped us
develop the fibre further and sent us on courses that
we could apply to our work.”

Woratep explained this while demonstrating
how he draws fibre from lotus stems—first soaking
them, then removing the flowers, and scattering red

Weaving Lotus Heritage
into Contemporary Design:
Elevating the Cotton
Design Community’s Thai
Craftsmanship to the
Global Stage.

2

beans onto a bamboo tray to prevent the threads
from tangling. With one hand, he gently scores three
or four stems at a time with a knife and snaps them,
carefully drawing out as much fibre as possible. With
the other hand, dampened with water, he twists the
fibres together, joining them into a continuous thread.
The thread is then wound onto a reel and left to dry
for approximately seven days to prevent mould, before
being plied into a three-strand yarn ready for weaving
on a fly-shuttle loom.

The process demands genuine attention, patience,
and an appreciation for the value of the craft—because
the sap of the lotus soon begins to irritate the skin, and
no machine can replace the human hand: each stem
varies in size, and so the tension required to draw the
fibre differs each time.

“Lotus fibre blended with 80 percent lotus and 20
percent cotton currently fetches around 8,000 baht
per yard on the global market. Pure 100 percent lotus
fibre commands over 10,000 baht per yard—hundreds
of thousands of baht per kilogram. It may sound



expensive, but a single kilogram of lotus fibre requires
an entire ten-wheel truckload of lotus stems. We use
only the sacred lotus (bua luang), as it yields a superior
fibre to other varieties. Our lotus comes primarily from
Pathum Thani—sourced from areas around Khlong
10-12, Lat Lum Kaeo, and regions bordering Ayutthaya
Province—with additional supplies from Suphanburi,
Nakhon Pathom, and Nonthaburi. The Lat Lum Kaeo
group, in addition to supplying us with lotus fibre, has
developed itself into a community tourism destination
and a Sufficiency Economy learning centre. They are
part of our Teacher A network and demonstrate
the fibre-making process to visitors as well.”

Carrying Forward the Legacy
of Identity

Today, the Worlacha Cotton Design community
enterprise has around 30 members involved in
production from start to finish, with Woratep as the
primary product designer. He works in collaboration
with faculty and students from various universities,
exchanging knowledge and helping to bring local
wisdom into a more contemporary context.

One such collaboration was with the Local
Phakhawma Thai Artisan Craft project and Rajamangala
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University of Technology Phra Nakhon, under the
Creative Young Designers Season 3 initiative. The
Faculty of Textile and Fashion Design presented fashion
sketch designs to appeal to younger consumers; the
Faculty of Architecture proposed logo designs inspired
by the lotus flower and the Chao Phraya River, on which
the centre sits; the Faculty of Science and Technology
explored the use of production by-products; and the
Faculty of Business Administration studied customer
groups through booth participation and online sales,
optimising the Facebook page’s reach to better target
audiences.

Faculty and students from the Faculty of Fine
and Applied Arts at Bangkok University also visited to
study traditional fibre production and local wisdom

firsthand. The result was Bua Voyage—a project that
blends contemporary design and modern marketing to
expand business opportunities and foster community
sustainability. Its products have been exhibited and
sold at international events including Sustainability
Expo 2025, and at Sarapad Thai store at One Bangkok
shopping centre, Wireless Road, Lumpini, Pathumwan,
Bangkok (3" floor, Parade wing), attracting considerable
interest from both Thai and international customers.
“Different ratios of cotton to lotus fibre yield
different qualities. Ordinarily, cotton retains moisture
and blocks UV rays at around 40 percent, but when
lotus fibre is blended in, those properties increase—
as do softness and resistance to soiling. The fabric
is easier to clean, and the two fibres can be spun
and woven together because both are plant-based.
People with sensitivities to synthetic fabrics can
wear it without irritating their skin, and it breathes
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better while retaining more moisture. These are
the exceptional qualities of lotus fibre that make it
superior to cotton.”

Woratep added that, to meet demand across
a range of markets, the brand produces lotus-fibre
cloth in varying cotton-to-lotus ratios and tailors it
into garments for children and adults in an array of
styles—as well as hats, backpacks, handbags, suits,
dresses, and even monastic robes, meditation mats,
and shoulder bags for Buddhist monks.

“Thai Buddhists offer lotus flowers to the
Buddha. In earlier times, the Mon people living in
Thailand would weave lotus fibre cloth themselves
on small looms—making sabai shoulder cloths for
embroidery, or small phakhawma for men to drape
over the shoulder. They also wove it into phakraphen
cloths used to receive offerings from monks—an act of
merit-making in itself. We have brought those virtuous
traditions back for people to use once again. Today,
some Thai Buddhist communities even commission
and dye lotus cloth to be offered as monastic robes.”

On the subject of patterns, Woratep noted that
members can weave a wide variety: among them
the mudmee Hook Pattern of Her Royal Highness

Princess Sirivannavari Nariratana Rajakanya (Lai Kho

Jao Fa)—a royally bestowed design created to express
love, happiness, and care, weaving together ten rows
of the “S” motif (for Sirivannavari) and a heart symbol
representing the steadfast love Her Royal Highness
holds for the Thai people, suitable for all genders
and ages and adaptable for contemporary styling—as
well as flowing-water patterns and multicoloured
striped designs. These are sold to a customer base of
approximately 300 OTOP buyers through messaging and
online promotion. The other half of their customers are
worshippers visiting Wat Bot (Sam Khok) and attendees
at trade fairs—around ten per year—supported by both
public and private sector organisations.

“At present, the brand is not fully confident about
online sales, as we worry that most customers may not
understand the natural variation in colour intensity—
dyeing in different seasons affects the shade of the
cloth. We want customers to see and feel the pieces
in person, because everything we make is entirely
handcrafted. We are planning, however, to promote
through TikTok Shop in the near future, focusing
on products with more consistent colour—such as
phakhawma—since those use semi-synthetic dyes that
produce more stable shades than natural dyeing.”

Worlacha Cotton Design Community Enterprise 15
Moo 1, Tambon Bang Krabue, Sam Khok District,

Pathum Thani Province 099-4955559 | 093-5986995 >
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