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Columns in the Natural and Environment Journal
in the 4" quarter of 2021 (Octobler - December) which
were conducted in the periods of Omicron-led Coronavirus
outbreak, results of interviewing the key informants via
online for safety. In this quarter, ONEP conducted the
crucial activity was participation in the COP 26: Action to
“Stop” Global warming at Glasglow, Scotland. Thailand
and other countries expressed to reduce Greenhouse
Gases emission. The topic from the cover is Bangpu
mangrove forest: an ecological perspective for sustainable
mangrove restoration. The topic illustrates techniques how to
address mangrove forest sustainably. In terms of the special
interview, Marine Rangers is the topic to inform roles, duties
and activities of Marine Rangers and their networks to deal
with challenges of marine and coastal resources as well as

communities” capacity. In case of the environment and
pollution topic, Marine debris at Bang Saen. Most solid wastes
were distributed on the Bang Saen beach were from the sea.
Communities in Bang Sean collaborate to address the solid
waste problem by community power. If the problem is not
managed appropriately, sight seeing of the beach might be
degraded. The communities might pay a large amount of
money to address the problems increasingly. In addition,
the journal is composed of other interested topics. In this
opportunity, the editor would like to inform that the journal
is always deployed quarterly, but in this situation, everyone
could access to the journal anywhere and any time through
ONEP website and other government websites connected
with the ONEP website. In addition, the journal is going
to be deployed every six months through the website.
The Editor would like to thank you for following, encouraging
and providing suggestions and recommendations to improve
the journal continuously associated with technological and
social changes.
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Chatchawan Genarkarn
Environmentalist, Practitioner Level
Climate Change Management and Coordination Division

World’s Efforts to Fight Climate Change
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“Glasgow Climate Change Conference” or “COP26” is the annual Conference of
the Parties to the United Nations Framework Convention on Climate Change
(COP26), convened on 31 October to 12 November 2021 at Glasgow, United
Kingdom. The gigantic event is aimed to reaffirm the urgency of climate actions
in pursuing the goals of the Paris Agreement. The global pursuance also includes
tackling the adverse impacts of climate change which scientists warn a sign
“Code Red” that climate change now becomes a critical threat for humanity.
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Rovus:uulkedlugoo COP26 World Leaders Summit

One of the COP26 highlights is the World Leaders Summit
held on 1-2 November, in which 117 leaders around
the world joined and announced political commitments to
pursue efforts on global net-zero emission targets and to
limit the increase of global temperature to 1.5 degrees
Celsius above pre-industrial levels within this century.
The highlights are also included the endorsement of
leaders’ declaration or statement, comprising 4 elements
which are; Coals: to cancel fossil fuels and support clean
energy transition; Cars: to accelerate the transition to
zero-emission vehicles; Cash: to commit financial support
on climate actions to vulnerable countries; and Trees:

to halt and reverse forest loss and land degradation.
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Notable leaders’ commitments and announcements
during the Summit included; United States: President
Joe Biden announced the return of the U.S. on climate
actions after rejoining the Paris Agreement and apologized
for its withdrawal according to the former government.
Germany: Federal Chancellor Angela Merkel stated
the enhancement of German goals to achieve carbon
neutrality by 2045 and to commit EUR 50 million for
the multilateral Adaptation Fund. China: no matter the
President Xi Jinping did not appear himself at the Summit,
China has submitted the long-term national strategy to
achieve its carbon neutrality by 2060. United Kingdom:
Prime Minister Boris Johnson expressed the urgency to
enhance climate actions to limit global warming by phasing
our coal power plant by 2030, canceling fossil fuel cars
by 2035, as well as halting forest degradation by 2030.

walonus:gns dunslosn unenszuuas natoAnnenu
UN8gUDSE DOKUAU UNENSTUUASIKODAKS15D10UNIINS

For Thailand, Prime Minister General Prayut Chan-o-cha,
the head of the Thai delegation, stated that Thailand
will enhance climate actions to tackle climate change
by achieving carbon neutrality by 2050 and net-zero
greenhouse gas emission by 2065. Bio-Circular-Green (BCG)
economic model will be applied as the national strategy
to shift the paradigm for ecosystem-friendly economic
and social development. This agenda will become the
theme of APEC to be hosted by Thailand in 2022.

Py
14
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Those clear climate policies and strategies will lead to
tangible implementation at national and sub-national
levels and allow Thailand to move towards low green-
house gas emissions and climate-resilient development.
As a result of its implementation, a better quality of life
for Thai people will be improved in a firm and
sustainable way. Undoubtedly, the beneficiary is our children
and grandchildren growing under the shade of this land.

Moreover, the main objective of COP26 is to conclude
pending negotiation issues in order that the Paris
Agreement can be fully operated. Fortunately, the event
come up with the key outcomes known as “Glasgow
Climate Pact” which includes the following issues:
(1) Modalities and guidelines under the Article 6 of the
Paris Agreement: to conclude cooperative approaches
of international carbon markets to support NDC
mitigation actions of the Parties (2) Common time frames for
NDCs: to support tracking emission reduction targets
(3) Enhanced Transparency Framework: to finalize how
to track and communicate progress in tackling climate
change (4) Adaptation: to launch Glasgow-Sharm
el-Sheikh Work Programme on the Global Goal on
Adaptation to significantly step forward to reduce vulnerability
and strengthen resilience (5) Long-term finance:
to make progress that USD 100 billion climate finance goal
from developed countries, which will be reached by
2023 at the latest and to have the way forward for the
new post-2025 climate finance goal.

On this occasion, there are approximately 38,000
participants who attended the COP26, almost doubling the
number of participants of COP25 in Madrid, Spain (22,000
people joined COP25). The list of participants consists of
194 parties and 1 observer state, observer organizations,
NGOs, private sectors, media, etc. COP26 occurred in the

10
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post-2020 period which was assumed as the crossroad of

"1‘ v s g il

climate change, therefore people around the world keep
an eye on global climate progress and trends afterward.
In addition, one of the components which makes the
annual COP lively is youth, who engage in this event to
express their positive intention to protect climate and
ecosystems. The youth also recall the Parties to accelerate
their actions in alignment with the Paris Agreement’s
temperature goal. Thanks to their awareness, we can see :
youth that nowadays plays a role in designing their own NAUIZIDBURSIVIFAVIDAUNSUNIDENVESIVESSATUNS
future recognizing their own right as a majority of UnUovaniwnidonnicA

the population in the world.

red list countries, be fully vaccinated, and have negative

R "SRl Thai delegates have PCR-test results. During the conference, all participants

another responsibility to overcome which is being safe during are required to take a lateral flow test every day

HSCE g IES RSO QRN SIIEEEDar icipants gathered to report its results to the UK health system, and to show

aons the COVID=19 situati®n: The fost country launched those system recorded results before the entrance to the

the pandemic preventive measures includin re- ) ) .
P Pre sP conference area. These intensive measures surplus with

departure and on-site measures. Pre-departure measures | .41, literacy of Thai people allowed Thai delegation

include the requirement to quarantine for participants from to stay healthy throughout the COP period.

© © © 0 0 0 00000000 000000000 00000000000 0000000000000 0000000000 00000000 0000000000000 o
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Finally, before COP26, the scientific assessment indicated that global efforts according to NDCs could limit
the increase of global temperature at 2.8 degrees Celsius by this century, away from the Paris goals. However, COP26
outcomes with regards to the Leaders’ commitment lightened the sign of the possibility to hold the temperature
increase to well below 2 degrees Celsius resulting in keeping the Paris Agreement’s goals alive. Consequently, the
world thrives on the suitable way to combat climate change, and we should drive its transition together taking into
account equity and common responsibilities. According to many leaders’ statements, we will not have
“Planet B” to use “Plan B” for healing our climate. It is one minute to midnight to prevent the critical threshold of
climate change. We need to act now!
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An ecological perspective
for sustainable mangrove restoration
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Many people will think of the strange prop roots of
Rhizophora trees or the mudskipper resting on the mud
when we talk about mangrove forests. This article will
introduce you to the world of mangrove forests from
an ecological perspective and explain why they must be
conserved and restored.

Mangrove forests can be found in the coastal and estuarine areas in the
tropical and subtropical zones. In Thailand, mangrove forests distribute
along the Andaman and Gulf of Thailand coasts. Mangrove forests serve
as a natural buffer between the terrestrial and aquatic ecosystems in
coastal and estuarine areas, as we all know. Mangrove forests provide a
food source, shelter, and nursery habitat for diverse groups of organisms
that will supply and support the food chain in the coastal areas.
Furthermore, the human can utilize mangrove forests for socioeconomic purposes
such as fishery and household utilization. The ecological contribution that
mangrove forests protect the coasts and reduce wave, wind, and coastal
erosion is one of important functions that we cannot ignore. Moreover,
mangrove forests function as a carbon reservoir and transferring carbon
and nutrients to adjacent marine and forest ecosystems.

However, the mangrove forests have been disturbed and deforested
from the urbanization and land-use changes in the coastal areas
(i.e., aquaculture) over the last decades. Consequently, the mangrove areas
have been decreased globally, particularly in Southeast Asia where
mangrove areas were extensively degraded and depleted. Moreover, recent
climate change has threatened the mangrove forests by influencing the
sea level rise and shifting seasonal patterns of environmental factors
(i.e., precipitation, salinity, nutrient loads). If mangrove forests were disturbed
beyond the resilience threshold, they will not be able to regenerate and
would eventually degrade resulting in the loss of ecological functions.
Therefore, the concepts of mangrove conservation and restoration have
been developed to preserve the remnants of natural mangrove forests
and to increase the areas of restored mangrove forests, respectively.
However, successful mangrove conservation and restoration must take into
account both the ecological concepts of mangrove forests and meeting
the demands of the local community, which will require the participation
of both the government and private sectors. We will learn a lesson through
mangrove restoration from an ecological perspective at Bangpu mangrove
forest in Samut Prakarn Province, which is located close to the capital
Bangkok and is appropriate for leisure activities for the urban livings just
spending an hour drive. How does mangrove restoration contribute more
than just green space?
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Understanding the nature and characteristics of
mangrove forests and the ecological processes that occur
in mangrove forests is crucial for successful mangrove
restoration. Mangrove forests differ from other terrestrial
forests according to their location in the estuary and
coastal areas, where usually influenced by tidal regimes.
The inundation usually floods into the mangrove forests,
causing anoxia condition in the waterlogged soil and
bringing the salinity into mangrove forests. As a result,
mangrove trees adapt to survive and grow under the
stress conditions mentioned previously by changing
their morphological and anatomical features, as well as
physiological mechanisms. Mangrove trees are classified
as facultative halophyte plants, which erow well under
low saline conditions but be able grow under high saline
environments. However, different mangrove tree species
have diverse tolerance levels to the stress environments
(i.e., high salinity, long-period and frequent inundation)
according to the specific adaptation of each mangrove
species.

One of the unique characters that distinguish mangroves
from terrestrial trees is their root system, which provides

special functions in addition to water and nutrient
acquisition. For example, the aboveground roots assist in gas
exchange under the waterlogged condition found in
Avicennia and Sonneratia trees; the supportive aboveground
roots help the tree to stabilize in the soft mud such as
the prop roots of Rhizophora tree and the buttress roots
of Xylocarpus tree. Another unique feature of mangrove
trees that we may be familiar with is the viviparous seed,
which the seed germination occurs on the mother trees.
For example, as the part that we always call as a fruit of
Rhizophora but actually this is hypocotyl of the seedling.
When seedlings fall off the mother trees, this character
(well-developed hypocotyl) helps them to establish and
grow immediately on the muddy ground. Moreover, the
fruits or seeds of some mangrove trees have a buoyant
structure that assists them to float in the water and
enables natural dispersal by the current. Understanding
the nature of mangrove trees will benefit a mangrove
restoration that the appropriate species can be selected
for the restoration, resulting in improved growth and
survival rates of seedlings. Another crucial factor for the
mangrove restoration is the condition of the restoration
area, which affects environmental factors influencing
the growth and establishment of planted seedlings.
The elevation and slope of the forest floor are the important
factors that determine the patterns of inundation and
the variation of soil-water salinity.
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In most natural mangrove forests, a unique phenomenon
is known as zonation occurs, which differs from
terrestrial forests because each mangrove tree species has a
different tolerance range to environmental conditions.
Therefore, different tree species grow in different areas
of mangrove forests depending on the environmental
conditions. In the natural setting, mangrove forests along
the rivers and seashores have the character of mudflat
where the sediments carried by water currents are =
deposited, resulting in a soft, muddy substrate. The ﬁrst“ g
group of mangrove plants that can grow and establish
in the mudflat area is the pioneer species, which rapidly
grow, tolerate high saline conditions, and do not require
the shaded area to grow i.e., Avicennia and Sonneratia.
The pioneer species will create suitable environments for
the other plant species that later can grow and establish
in the mangrove forests. In the interior area of the
mangrove forest, we can find other mangrove trees such as
Rhizophora trees including Rhizophora mucronata and
R. apiculata. The Xylocarpus trees can be found in the area
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with less frequent inundation. The process of changing
plant community structure especially changes in species
composition as a result of changing environmental
conditions is called succession. Mangrove succession occurs
naturally, and the distinct zonation may take several
years to appear. Thus, the disturbed mangrove forests
as known as secondary mangrove forests can have the
presence of distinct zonation after the mangrove forests

recovered in a sufficient period.

Even though the main goal of mangrove forest restoration

is expanding the green space in the coastal and
estuarine areas to provide natural coastal protection, reduce
coastal erosion, and maintain a sustainable food web.
Another function of mangrove forests that gain at-
tention globally is the capacity for long-term carbon
sequestration, interms of plant biomassfromthe photosynthesis
and carbon storage in the soil, which is higher than that
of other forest ecosystems.

Therefore, mangrove forest restoration now aims to assist carbon mitigation as well. High net primary productivity
(NPP) and low rates of carbon loss from slow decomposition processes under waterlogged soil, resulting in low
metabolism of microbes, are the main reasons why mangrove forests can accumulate a substantial quantity of
carbon. Mangrove forests contribute to carbon cycling and transfer carbon into adjacent ecosystems in coastal and
estuarine areas, in addition to carbon storage. When the litterfall, the plant parts such as leaf, branch, flower, and
fruit, senesce and fell to the forest floor; most litterfall will be exported from the mangrove forests by daily tide.
The belowground roots that reach the senescence stage will be accumulated in the soil as root necromass, later
decayed into small fragments, and eventually turn into organic matter. In the decomposition process, organic mat-
ter will be the carbon source for the soil microbes, which results in carbon dioxide released into the atmosphere.
Therefore, the mangrove ecosystems are the key piece of the puzzle that will link a process of carbon transfer to
the adjacent ecosystems. This suggests that the effective mangrove restoration will serve as a long-term carbon
sink. The restored mangrove forests will contribute to the carbon cycle in coastal and estuarine areas in the same

way that the natural mangrove forests do.

There are various approaches for mangrove restoration depending on the objectives and the environmental context
of the restoration sites. The simplest and most cost-effective approach is natural restoration from natural seedlings
regeneration at the restoration site, although it may take a long time to recover and may sget disturbed by both
natural and human activities. Mangrove plantation is another method of mangrove restoration, which involve planting
mangrove seedlings at the restoration sites to facilitate natural regeneration. The seedlings can be nursery-grown
21
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or germinated naturally. This method is widely used
because of the short period of the restoration program,
easy to manage, and increase public engagement in
environmental issues through the cooperation among
government, private, and public sectors. However,
mangrove forests restoration aims more than just
creating green spaces, we necessarily concern the
characters of the restoration site, the species applied
for restoration, cost of the restoration process, and
long-term management. Moreover, the ecological
perspective as well as the socioeconomical values for the
local community, must be concerned to increase the
success of mangrove forest restoration in long term.

Bangpu Recreation Center is a popular tourist
attractionfor birdwatchingand a variety of leisure activities,
with a view of mangrove forests along the coast and
spectacular mudflats. However, it took more than 15
years for the Bangpu mangrove forest to recover to
its current state. In the last decades, this mangrove
forest was affected by the expansion of residential
and industrial areas in Samut Prakarn Province, and
also was impacted by severe coastal erosion.
Consequently, the mangrove forests in this area have
remained in a narrow stripe along the coast. It attracts
the attention of many sectors including government,
private, and public sectors, to participate in the
ongoing mangrove restoration in this area. Moreover, this
area was established as a nature educational center
for educating youth and the general public. Bangpu
mangrove forest can now recover and functions more
than the recreational space.

Bangpu mangrove forest is restricted to a narrow area
along the coast; the concrete barrier was set in the
most interior part of the forest for flood protection,
while the seaside area is an open mudflat where
provides the foraging ground for several mangrove
bird species. Bangpu mangrove forest, located on
the east side of Chao Phraya River Estuary, receives
the suspended sediment from the river and the sea
resulting in the extended mudflat. No vegetation
can develop on the mudflat since it is an open area
influenced by strong wave and wind. The mangrove
trees can primarily grow and establish themselves as
the elevation of the forest floor gradually increased.
The Avicennia alba trees are the dominant species in
the Bangpu mangrove forest, as evidence by a uniform
canopy. Rhizophora trees can be found in the inland
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area. Regarding the environmental condition in this area
did not vary that much and the area is a narrow strip and
homogeneous with a distance of around 100 m from the
seaside, the zonation has not been shown, as can be seen
from the homogeneous forest structure. Due to the effects
of water salinity and currents in the Bangpu mangrove forest,
Avicennia alba trees that can resist high salinity can survive
and establish themselves better than other species. They
also act as pioneer species creating a favourable environ-
ment for other species to grow and establish. The stands
of Avicennia trees regenerated from both natural-grown

seedlings and planted-seedlings from the nursery.

In the Bangpu mangrove forest, natural regeneration could
occur from the seeds of the mother trees that remained
on the site and the imported mangrove seeds from the
other sites by the inundated water. However, due to the
disturbances from the environmental factors, for example,
the physical impacts from the current and sea debris
imported by the wave and deposited inside of the mangrove
forest, not all of the seeds could survive, germinate, and
grow into the seedlings. Regarding these factors, natural
mangrove restoration in this area may take several decades
depending on whether the mangrove forest can regenerate
under the severe disturbance that interferes with
ecological processes. Therefore, the assisting plantationand the
restoration site preparation will enhance the success of
restoration. The bamboo seawall in front of the mudflat
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in the Bangpu mangrove forest was built to reduce the

energy of waves and wind, resulting in a high chance of
seedlings to survive and establish in the planting areas.
Moreover, the plan of planting routine designates a
certain area for each planting round to minimize seedling
disturbance caused by the volunteers (walking in the
plantation areas). Also, the private and public sectors are
encouraged to participate in mangrove planting activities
by facilitating access to the planting location, preparing
seedlings, and educating people about mangrove
restoration. This suggests that the Bangpu mangrove forest
plays a significant role in public engagement and raising
public awareness about the importance of mangrove
conservation and restoration.

The concepts of mangrove restoration at Bangpu are
based on an understanding of mangrove ecology. As it can
be observed from the seedling selection for restoration,
the mixed-species seedlings were chosen rather than
single species seedlings, with seedlings of the pioneer
species Avicennia and Sonneratia mixed in with seedlings
of Rhizophora. The seedlings of pioneer species are
fast-growing and well-established on the open mudflat
that will facilitate other seedlings planted at the same
time or seedlings planted later to survive. Moreover,
the seedlings of pioneer species develop horizontal
below-ground root systems, which facilitate sediment
accumulation on the mudflat by limiting sediment wash-off

and lowering coastal erosion. The size and age of seed-
lings must be appropriate for the restoration location,
and the seedlings must be tolerant of the environment.
The Rhizophora seedlings were planted within the forest
under shade canopy will improve the survival rates.
However, the survival and growth of trees are not only
indicators reflecting the success of mangrove restoration.

Mangrove restoration benefits more than only increasing
the green spaces. It also restores the ecological and
socioeconomical functions of mangrove forests. When
the mangrove forests are recovered, they can provide
ecosystem services such as habitat and food sources
for diverse groups of organisms, helping to preserve the
biodiversity in the coastal areas. Moreover, mangrove
forests play a critical role in long-term carbon
accumulation and reducing coastal erosion through wave
reduction and sedimentation. Mangrove restoration sites
also provide aesthetic values as the recreational area
and nature educational center. The most significant
function is to serve as a food source and local fishery
for the local community. This will raise awareness about
the importance of mangrove forests and how to live in
harmony with them. Therefore, not only the productivity
of restored mangrove forests can be used to evaluate the
achievement of restoration, but it can also be assessed
by various indicators.

As previously mentioned, the important lesson learned
from the Bangpu mangrove forest is that sustainable res-
toration will benefit the ecological functions of mangrove
forests. With the initiation of understanding mangrove
ecology, we can efficiently restore mangrove forests and
sustainably manage the recovered mangrove forests.
There are some issues to consider, such as the nature
of each plant species, zonation, and the condition of the
restoration site. Moreover, monitoring and assessment
of mangrove restoration will allow enhancing the most
appropriate restoration plan, in addition, the impacts
of disturbance during the restoration period, such as
sea debris, water pollution from the industry, and the
influences of climate change must be evaluated. The
most crucial aspect is to involve public engagement in
order to raise awareness of environmental responsibility,
starting with public education regarding mangrove
forests, especially among the local community who are
directly involved and have access to the mangroves. To
summarize, studying mangrove ecology will be a critical
component of long-term mangrove conservation and

restoration.
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Thailand’s maritime zone is a large area rich in natural resources,
beautiful, and suitable for a vacation. However, it is hard to
maintainsuchalargeareawiththeonlyhelp of staff, soit’snecessary
to rely on the strength of those who love the sea, want to see
its beautiful, living things happily, and a valuable resource that
will pass to the future generations.

On the one hand, the Department of Marine and Coastal Resources established
the ‘Marine Rangers or MR.” in 2017 to increase ability, strength, learning process,
and self-reliance of communities in marine resource management. Moreover,
it has coordinated marine and coastal resource management between policy
level and community level, and also create awareness of marine and coastal
resources conservation in their locality.

This project recruits Thais age 18 years and over to serve as Marine Rangers.
They are responsible for cooperating and assisting with government operations
as requested in projects or activities related to the preservation, conservation,
and restoration of local marine and coastal resources.

The data of September 2021, there are 21,469 Marine Rangers nationwide
included men and women from various fields of occupation and educational
level coming together for various activities organized by the Department of
Marine and Coastal Resources such as collecting beach waste, building fish
houses, planting mangrove forests, etc.

On‘the other hand, those who love the sea are particularly interested in
activities for sea care in a special side. They spend their free time to work as
government volunteers to take care of the country’s marine resources, just
as Khun Thanapon Chaivanichakul chose to do with caring for rare marine
animals and collaborating on coral reef research.
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From a sea lover
to a Ranger

Khun Thanapon or Khun Pin is a personal business owner
and the business consultant told us the story of how he
became a marine ranger. That is because of his passion for
scuba diving and experiences that there are a few chances
to see rare marine animals, especially from the up-close
encounter. Until 2019, when a dugong and a baby whale
had stranded on the Andaman coast, and the Department
of Marine and Coastal Resources opened up for volunteers
to help take care of them. So, he immediately applied to
be part of the volunteer team.

“I'immediately applied because it was an extremely rare
opportunity for a life experience where we could get up
close and personal with the animals there. On August 12,
Mother’s Day 2019, | volunteered to take care of a baby
whale named Hope. But when we arrived at Phuket Marine
Biological Center, it died. So, we took care of a baby dugong
named Jameel instead. That year, there were Mariam and
Jameel. | started to be like a vet assistant since then.”

Khun Thanapon said that caring for a rare marine animal
is like caring for a sick person. The volunteers will help to
draw blood to check for disease, provide food. And even
if the animal dies, the research center will take its body to
be dissected to find the cause of death. For example, in
the case of the Mariam dugong, the autopsy found plastic
waste in the digestive tract, which made it possible to know
the true cause of death.

In 2020, Khun Thanapon also had the opportunity to help
take care of another beached baby dolphin. He spent about
six months in Phuket and still enjoyed volunteering, so
he started looking for other jobs that volunteers like him
could join. Later he found that the Phuket Marine Biological
Center, the Department of Marine and Coastal Resources,
and the marine ecosystem group had a coral reef survey
at that time led by Dr. Lalita Putchim. So, he offered to
help diving to photograph research work.
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equipment, do you want somedne to help you work?
She said it’s good that you could help. Since then,
I have moved from helping rare marine animals to.
helping coral ecosystems instead.”

In the coral reef work, he assists with photographic
research. After his work was done, and if it was any air
left in the diving oxygen tank, he would collect wastes
carried by the current or wind in the area. Because
most work areas are not tourist attractions, there are
no people to collect these wastes.

.-

Khun Thanapon keep saying that today, the volunteer
work he does is internal coordination with the various
departments that he joins in working. Each volunteer
work will be different, such as the care of rare marine
animals that he will join the team to help take care
of the animals, which must work 24 hours a day. For
the coral reef research, it will be a field visit that has
a set time limit for each work that he will help to
make the work team complete faster.

Moreover, when there are volunteer jobs that he can
join, such as cutting nets trapped on coral reefs, which
were recently found to increase by illegal fishing along
the coast. He will join the divers who cut the nets to
prevent the coral from dying.

Khun Thanapon describes the nets attached to the
corals that “officers say the only way the fishermen
have not been arrested is to cut the nets. When they
cut it off, it may get stuck on the coral reefs. Corals
are organisms that have algae in their cells, and algae
photosynthesize to feed the corals. When the nets are
covered, the algae can’t photosynthesize, so corals
will slowly die. It is causing the corals to die as well.
It takes 3 or 10 years for a coral to grow, but it dies
so quickly that just in 5 or 7 days.”
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There are many people

who care about
the environment

Khun Thanapon said that working for a marine
ranger made him discover that many people are
environmentally minded and choose differentways to take
care of it. For examples;

There is a coffee shop owner in Rayong province who
sees a beach appears when the tide is low at the back
of his shop. He thought that it could plant seagrass.
So, he contacted the research center in Rayong
province to request a trial of seagrass planting at the
back of his shop, and he was ready to take care of
it. Then, the research center gave him the seagrass
seeds, and now seagrass can be planted. Moreover,
the owner of the coffee shop also continues to help
survey, count the quantity of seagrass, and submit
reports until now.

Another example of rangers is a junior artist who

Khun Thanapon said, “I think there are more people
like me just who would choose to do anything, even
business. If any business does CSR or volunteer, it will
affect their business. For example, | know a factory
that makes fishnets, and his son loves diving. He
figured out how to be more environmentally friendly
with products that have a chance to destroy the world.
Can the fishing net be recycled? Or get recycled fishing
nets collected from marine waste? Today, when we
cut the nets, his son will take a sample of the nets to
study whether it can be recycled or not.”

He also said that anyone could be a volunteer.
For example, villagers in Chumphon helped the staff and
crew to take care of beached baby whales because
it was a remote area where it was difficult to find
volunteers to work in the area. But when we asked
for help from the villagers, we had good cooperation.

spends time on deserted beaches to collect wastes
and turn them into artworks. He is spending months
at each beach. He is another person who uses his

The fact that those people who come to help work
is also considered a volunteer.

sea-loving heart to work as a volunteer to fill his mind.

Volunteer until | can’t do it

Khun Thanapon commented that wastes are the most interesting issue about the sea today, which he chose
to call “stranger things in the sea and beaches” because this affects every dimension of the sea. He gave
an example that,

“Let’s say, some bottle or container dropped there, and some animal such as shellfish and octopuses live
in it. Meanwhile, some plastic is dropped in the sea and decomposes into microplastic, sometimes eaten by
fish. Eventually, humans continue to eat them. If you look at the whole picture, it is not just marine debris.
Wastes on the ground or wastes dumped in Chiang Mai may end up in the sea as well. Now the research
center takes the waste collected to separate the brands and see where it came from. We studied very
seriously, and we certainly found foreign waste from areas that are not in Thailand. Sometimes we find a bottle
of water from an unknown country that is not specified in Thai. Lately, we find masks or even PPE suits in
black bags in coral reefs, coastlines, beaches, and these are infectious wastes. When we sail away, we will
see that on one side of the island, there are litters that have been swept away by the water and stuck to
the island, which some people have picked up, if not, they have to be left behind.”

4
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He kept saying that if we can take better care of the sea
in all dimensions, it will affect everything includes human
life, coral reefs, marine life, and way of life. “If the corals
live well, the fish are plentiful, the life of fishermen could
be continued, and the marine life is not lost. If the corals
live well, there are places to visit, and the tourists will come
to travel and earn money into the country. Fewer wastes,
fewer people throwing it away, more wastes dropped in
the right place, more wastes can be recycled, so Bangkok’s
canals and sewers are not clogged, and we don’t have any
flooding. It really is everything.”

Khun Thanapon said he had the opportunity to develop
himself through volunteer work by learning something he
had never known before. There was a new group of friends

growing up, meeting similar-minded people. Most | never thought of QUIttlng
importantly, he used his time to be more beneficial. my Volunteer WOI’k. As Iong

“l could choose not to go and play games at home. But | as my he0|th is still gOOd Gnd

choose that it is okay to work a little harder. Travel a little

more but spent time helping living things, and | feel more Gble to ||ft my lelng
like filling our minds. This tiredness makes something better

for life. Whether they know it or not, we do it.” equipment onto the boat,
He said seriously that he never thought of quitting his | still thought of continuing
volunteer work. As long as his health is still good and able s

to lift his diving equipment onto the boat, he still thought this WOrk.

of continuing this work.

Khun Thanapon concludes with advice for those interested
in volunteering that they can choose according to their
interests. | am also happy to share advice with those who
are interested in volunteer work, or who may be
interested in applying to join an already open project like what |
do. One more thing, you can do it yourself. For example, 1 o~

you can pick up a glove and a black bag, and walk right U

away to collect wastes on the beach;if you want to see a !.';; N 4 \}_;,_- A . " - -

beautiful beach. RPVAS " ¥ B g
N " e~




— -

J1saissssuyanazdvinaasau | Un 10 aUUA 4| aaiAu - SUDAU 2564

]




Vol.10 No.4 | October - December 2021 | NATURE AND ENVIRONMENT

vg:n:1a Asvovhuyudliildndsna:gnivgn:ianonivasvia:
nwdaw TagdouuinAwulno:lugg:wanadnitikuniu na:
Tuanwsndowaansldlus:e:nansdudu lagus:kato:gnwawalu
ILETENERENE

Ugmaneensausenmmilsfediovesnanainiassegluihgndesaaialududnduiosauds
gwndnunfidanitlulasnatadin Wialudanarafinifivuimanndt 5 faduns delunzial
lulaswanafnmaniluyduegdnuiuumiena

doyann “grutoyanuimangia” (Marine Knowledge Hub) fdnrintunels Tassmsdanas
AnusiitenaUsgloviuian@nimeia §198sdeyasnuveesAnIsanUszvIAd “nn
1 insludvidouszann 2.6 maailawmsvesiuaimayms idenarafnuigvdassuzuegsm
13,0001 @mauﬁ’amwwﬁ'gﬁ@m%’umﬁﬁﬂé’aé’qﬁﬂﬁﬂua A (PCBS) vBART (ODT) uavansits
3uq Annddludanadensunlilufnddudu vensnlulasmanadnAdudiaudsmuliues

ARIINNISTNEN 8"

Yo lulaswanafinilidmansenusedadidisnlunzia sufeuywd Wedwliddsluneianululas

wanafnwaldnly Azavanegludddiamaiu wezuyvdlugusiuslaavesainvzandu
AsuranasannsUulenlulasnanadinlunsialumeiuies

AUALTnYBIVIENEIaNEDIEIUNANAD I1NUUUA 1L ‘UHuﬁhﬂ,ﬂiUﬂ’ﬁﬂﬂLﬂ‘ULLauUWUﬂ@EJ'NﬂﬂWaQ
LLauﬂﬂW(ﬂW’ﬂ‘UﬂULLJJ‘IJ']a’ma’ENC‘]’N“] ‘UEJv‘i]’miuU‘Uiu‘U’lfJ'L!’W ‘EJEJuﬁ]’Wﬂﬂ‘i]ﬂ‘JﬁJUWUWEJE]QWN‘] D9
U MANNALAUR 19U Ui amwwwmmmemamqma‘wmmm

’e]ﬂLL‘Via\‘i‘VIUQWUaaEJ‘UEJuﬁVIuLaﬂﬁﬂu%ulﬁl,aﬂ IG]EJLﬂﬂ‘ﬂ’mﬂﬂﬂiiu‘l’]LﬂWU‘lﬂu%uLa 11U N1IVINUTES
MSAUEe NS umilogus smmmiaﬂaa‘umﬁummamm‘ﬂmawmgwma

Yuznziaasnansznuiluinireddidinlunsia Medaingiafionsasiunaaindalulag
Tuisisla vegnueznanafinsavinlidn ishtuenafdudedinld Al negussnsa ssuuiivn
Tuviemzianlasunanszny wu wnvzm$afidesnsldmszdiosudulanldinagy

Nﬁﬂi“’VI‘UW‘I\‘I‘] L‘Wﬁﬂuﬁﬂ‘l/nEJLLﬁ')ﬂﬁ\‘iNﬁﬂﬂiJ‘NUEJ"ZNLﬂum‘ljﬂi“ﬁ,ﬂ‘ﬁuaﬂﬂﬂ%a vLﬂJ"ﬂ?]“’L’lJ‘Llﬂ?iLﬂULia
N15UTEAY ﬂ'ﬁVIENL‘VIEJ"J i’lllﬂ\'lﬁ“UﬂWW‘UEN%JU‘I:}EW]U?IJ’]?]?NUHLU@U?]Wﬂa’WﬂiVI"LaL‘lJ']vL‘U




nsassssuyaGnazdondadau | UA 10 aUURA 4| QanAu - sUDAY 2564

’

«a@'muauaawunmuUsmsuTﬂmaua\)uwnsouuos St UD"I Syunaus: ﬂ"IﬂISO\)ﬂWSﬂWDOUS‘
Uav\ﬁaana yg:n: IaIUUKU\)TUD'IS 2KV @ Tasliwudanmisvgsias Roadmap N1SYQNISUY:
wawacmlwaaowans.nunmnouuoaskuuU|3ﬂm\)n~|a||a~msﬂ\)

-aoiae,{uauas un ful 2563 novn:alngibvy: :aanvaduvYUUaIUsuIeu 145 ducol yes AWU

- ﬁ"x.j':'-ifv—‘
- mnna&_na wanadn sgunadviddituuloue “nadasaodu” TagifuiAuasuuishsiAa
- laguuavidisulasvnisitot 2562 sufivdonuu wusi awisnaaue:RinavniAuasululdun

fiv 14,000 Alansu na:lasvns “vg:AUNY N:laadudiebaisy” lasnsikiZaus:uvEduiuIfiu

“ge:funsiafiudv NTuAvICiSUTASVNSITU 2562 DUFVIUM 31 WaUNIAL 2564 aWISAIAU
e:Aunvla 182,876 fAlansu njoilduwe:nifuluisous:uvsuou 139,682 Alansu na:ve:
:n"nn:la 43,194 dlansu dodoulkngiduiAuadu sovavuiduydawaiadn udaind llaug:du 9

”"'

uanvntgvodiiAuIUey “Everday Say No to Plastic Bags” Ans:nsoonswenssssusna
na:avinadou $ouAuMAIRSadsauIAuRAUENTng SoutovaIPNOOWaIEaNKKIATWKID
dsswaumiia:5ua:adndo p1nn1sdiduviuaiuisnaausuinunisidnowanadaniulani
25,284 dulu na:rfRUs:nAlngonRingagdudun 6 vovUsiinARDug:wanaanlun:ia
gvaafulan idouunaghaudu 10

uon Nt Sgunagvoglus:K3TNISWINSEUNDONUIASNISaAlIa:aNNISIEWaIaanIwuIay
Iu nisths:uulasiAwdawatadnulld idothusawaraanludvAu Av:ldsuiduios
nauLY Nsdviasy aduayunisoaniuunaantur na:ussenturifidudasiudvinadou
Msdviasu auuayunisadussio lazmsweuuninalulagudanssufusUiuuiAsugivkyuBsu
msoannnkUEiKuaiRInaadovsuRasaulunsshsAaussATUANAUNEQ NMSoENNAKUEY
fkuafRUs:ssubkunAlunisAaignug:naunv nisfkualkovAnsunAsavdiunaviu
WQUUNS:UUNISIAU gu llazfdaue: TRTUS:ENSNIW lla:AsauAaunINNIIaWURSURQsaU
vovau lagiawr:moth msaviasuiia:atuauumswauuninalulagmswaalwiwhoinue: lagdov
i0us:uunidudasdadvinadaunauasanedosususaudny MsYarIZIAuYe:IRTFIUIU
IWgvwodksunsuguavuludvKIasIgNvN:Ia lasdviasuaduauunmswasuninalulad
fumssaifivge:tuth Avlunth dpaav la:n:a 1a:n1sysuINIsYanNIsygwalaan
SEKIVKLDEUNMASTIAUNAIDNBU II3:US:315U SOUAVMSSTUSYAUS:BNdUWUSIWaas 10908 Tn
fumsaaldwanadnia:nisAaienue:0e10QN3s

s

g
ey (,




Vol.10 No.4 | October - December 2021 | NATURE AND ENVIRONMENT

" uonau
AUdNIUNISOUUE:

ALEUVOUNAYNIN AN Ny, 104 wenwandluyssunu
3 Alawns Aeanumneinmafitdedewsnenuusessemele
“UrqUEY” amumﬂmmmaamﬁauLLﬁaﬁLﬂuﬁﬁammﬁﬂu
Trmlneuazisane shemadumillinaannsammanmuns
lagmiaulskauagineandiieswaysussua 14 Alawms
fFamnenaUsyanm 2.5 Alawas Sneduems suuasiinaiily
Aogliusng

v IS ! U | !
NndoyavesnAvIAdiouauguIvyd neul 2486 Yuwus1aY
Tuwaunadiosaugu §3liilunidnveseunisuen enduyuy
wianuy Fudugurudne lusvaivaunamszasundinegin
A v L= = (9 < - IS
fUuGeuies 3-4 was WWuguwunusenauennmanisussus
517U 2486-2488 Y8una U. fiyaainss inasiduingneiniea

YUNAUAETUANUBAYT IINUUTNITATUIUTUTBBITTUR
Wield5usesypradidnuazenfunnyansinsssme aaonauu
szyuaniziguns Wl 2503 seumaanud sudvd adethy
Susesvessguratulmifiunauusiu venzfunnideslives
A WAz 2536 wirnas Savilassmsiann el
\Hugavieaienfiddy TneSusuimunituiisnuas fusenvesiu
gt asenmausiaaIulumeld udaundouse
5oURANYULUSVANUYIY SINTIWIENLAUNLAUATOALUY
wazauunitlesfan W%auﬁgﬂﬁwmiﬂ%’uﬂ;qﬁuﬁ%mmLa
YRR U%’U‘Uﬁ;qamwgﬁﬁﬂﬁﬁy’w%nml,mauLm'u WAZNENNLY
safamemaunuauiteliiiaanuiiwnadeunas funuinig
aironm aiidinsiakemueAnwsssumd augunn way
anuiismhevesiiszdnuazensdnine

Favinvieadieuasiniiruasvesunaeay el 2562 fidauiu
Tnemaunadiosuaugy szyh Taudlufinuiiis 2,87 Sueu
\iolBemnasinneufiuussaneemsaiiinlaazoin Tng
dwgaiimansaulutsssrihafounaeuiaieununiug
yednluaziinulandefuthmealusmsUssme Sadudiden
yesinvieafivanavalneuassnalsyme




yziigafuusnauiandutnfuedsulilunansy
Fo9914 AunnwsuEzaINTiemzaTiasun NS uanaY
URAARINBLITEMIAEIMEsaas19alslauela
wngwuiuasunszvssvaunadeuaugulunisdn
\urgianty

Hagtumauiadiosauguiilassnsiiisadesiunis
Jamsaee Adudumsluuds wu msvindeusyundiug
TanusiAsadunisianisvesdsvesnauiaiies
waugy nisdnwanudulld syuvunsiidaves
UANDEULUUNANNAIY (Zero Waste) 1Asan15wmun
SEUUFVIAUIA LSS U ULASIUYUAIUNTE T 1A 2DS
duLnanszniugidsnad nsuamianssininu
AN AEmUsITNENG Tdneusliimsiuringsunis
YUPURALUTEVITU UAEN1IIANAUIAITANITINNS
yeyBuvduedlseBoutazauuy nsdneusiiieaiuns
dannsuy AanssuiANay o ATLTLLAY WAL
dnlvdgnrnuenvesluliaggusy ausUTUIIA
Wimusifeaiusunsieanndediildenmsmuan @
AAINAALAZAAINTINFIN

AANTIUFIN9 wahilaenndosiuidmaneveunaua
louauguiioimsainsgiiduiu uasirSeumnumien
ilesossunansEnUIINNTUABULasan mgTien e
waAeNUANIETINIR WarAunuLaiylvieglussdiu
1IN FudsdnasuliUsEYvulnusuRinvey
sodsuandon ailasnundsiandon iiumsaunLianis
8N 18z Uil uazildaulunisianises weuo
Wadnaugunaas 1 gudMInvezyanagot19gnvan
quAvtasausdd 2540 Tuituil 17213 98 ns19m Toe
fivetlnauvessaros 6 Ua wartetitatide 3 Ue

o1sassssusr@na:dondadou | UR 10 aUUA 4| qanAw - SUAU 2564

ruanesuwialifuMdnvevyanesanyusy

Ao ‘UEJB%@BJEJEJ%’]ﬂLVIﬂU'mLﬁ?NLLﬁUET‘U LASYYL
AHlEAINBIANITUSUISEIUATUAUNNTY

Snmmndanauaidesuauguldoygalividnonyu
Wmaassdanaueiednsluiuiidsnavveruemia
WAUIE Lﬁaamﬂ%mm%mmﬁﬁag wasiiuiuianay
sezlfanunsnsesdulinameylusunaaldifiuty

ndeyamui Tull 2558 fiuinsthvezanmemesn
Iamsfimudidavezyaresmmunaiiouauay Uina
vz 42,275 fu defleufuuinamesiidn
snfigususietlul 2557 uasl 2556 fidiog] 37,724 Fu
WAL 37,383 AU MIUAINU wandliudndiuUSunaey
MNPEAINUTIURR LT Favozveniimdudiy
WiessznzaTiiiunianssusie Sumeme
LAEYHETANANLNSYLARNLAEN ST LA

ﬁgqﬁmmwaizuﬁnﬂzgmLLasqﬂaimiumim"%ﬁumu
Frunsdanisveyin fufidmiusessumsilinauney
BuamasainUiinameziifinniu velsnavuisaisy
THaufulsyavBamud vueiinisdidunsidaues
iteifiuiuiigadululfesndr Tnemaneuald
Usuiiufivevssiiflegiiulannsnsesiuiumaee
Tyiflagidnanifiutuls warnAaeIUTUFULUUNSAIIN
vozyarlanifioanyTunumsliauiinay wazidiuan
veilinauiiiorgmsilinauunuudun g




Vol.10 No.4 | October - December 2021 | NATURE AND ENVIRONMENT

A

N

91A9IUIY “NITUSUISTANITVLLYUTY VBUNAUIA

q
e~

dlosauay S1nerisvn Sminvays” fidavilay i
3.0.05.01ud Wdna de1nemsanitunisfinwinislng
UIMPIRNTANNEUYT NUT1 MIATNUIANTVYE
yaamavIaiisshauguluniwsinyszauniudnsa
mudnefidmueld mndafinszuaunslunsniiuanu
vshuiasnsausuugalsidiubu wu mssassdai il
a5193ndriinsuRnreulun1sidnvey saudensiiaiusiu
yasUszsuisilldinn wasdamaluladiviuarsly
msfauenvezsietnduldlval wasdanistuves lud
maa‘w%’wEnﬂsﬁiﬂums%’mmsmﬂs‘uaamﬂmaLﬁmLLauqm
Fafteuiinane MasumdnuLasulsyana uwidinin
sudszanalumsiigssnwsaiiuuuezyades s3udanis
mmuﬂssmmﬁm%’u%’ﬂmiﬁwazgar:laaé’umwiuﬁuﬁ
Pgsilaiiieane

dideliveiausuurlidn lun1susmsdanisvesyarey
msimuauleuielifinisminvesyalesiifumasgig
Jugussau Tagldudn 3 R Ao Reuse (n13lddn)
Recycle (M3suus3Uslalvil) Reduce (nMsaviselivhiisnidu)
msmLasaﬂ,‘mamﬂiﬂﬂﬂiaqmuwamuﬂammaamﬁmi
fdpsiivnzausuriosdu wassosiuasosnuinsnis
ﬁ]ﬂﬂ’]TUEJmﬂaBJE)EJ‘Vl?iE)ﬂﬂﬁﬁ]&ﬂuﬁﬂﬂW%NLﬂngﬂ%‘u@ﬂ
Viosdiu Sadslisssuidiusanlunmsinaunisseduly
1IATNITAY BELATIATA

winsdanisvezveanauiaiiosuaugy Aldnisnszdu
Snddnauluiiufivasdnveadioaldsrniuannisadig
YUy NIAALENYEE INTINSTRNSvezag adussuy
%mmmmaamﬂmm%mmm‘uu‘luwuﬂm asmlsamm

{Jmmmmmm‘v]mmmﬂLLaumwuammmumma Lll@
ﬂiwLLﬁallLLauﬂiuLLﬁ‘L!’]‘WWW’W‘UEJu‘D’mu@ﬂWUVIL‘U’]iﬂLﬂEJG\u
Vl‘lj’]EJ‘Vﬂﬂf\NL‘U‘uL'iENVI(ﬂENM’]%UVI’NT\]ﬂﬂ"lif]iy‘iﬂ'}u@ﬂ’lﬂ
mLﬁawuﬂiﬂﬁawsLa%ﬂi’mmﬂ%z

RUERN

https://www.m-culture.go.th/chonBuri/ewt_news.php?nid=386&filename=faq
https://thai.tourismthailand.org/Attraction/110uU149iL6U

https://www.saensukcity.go.th/about.html
https://www.saensukcity.go.th/images/doc/stat-tourism-2562.pdf
https://th.wikipedia.org/wiki/#1aU14LLeU
http://www.mkh.in.th/index.php?option=com_content&view=article&id=309&Itemid=254&lang=th
https://www.pmdu.go.th/indnvaznzia-Untlassssu/
https://www.saensukcity.go.thﬁmages/doc/ﬁi;tJNamiﬁ’uﬁu\ﬂuiauﬂ—ZSGZ’;.pdf
https://www.saensukcity.go.th/images/doc/3189MUNAN SUFURIUAMAUTEUIEVDIUENINANUAT-2562-2563.p
https://saensukcity.go.th/images/sanitation/doc/waste-management-2563.pdf -




o1sassssusr@na:dondadou | UR 10 aUUA 4| qanAw - SUAU 2564

Environment and Pollution
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Marine debris is a waste product unwanted by humans and is
dumped directly and indirectly into the sea. Most of them are
lightweight and cannot decompose in a short time. They are
carried by wind and currents.

One of the problems of marine debris is when plastic floating in the sea decomposes into
very tiny fragments called microplastics or pellets smaller than 5 millimeters in size. In the
sea, there are enormous amounts of these microplastics.

The information from the “Marine Knowledge Hub,” prepared under the Knowledge
Management for National Marine Interests Project, cites a United Nations report that “for every
1 square mile, or approximately 2.6 square kilometers of ocean, approximately 13,000 pure
plastic pellets are floating around. Its unique toxic-absorbing properties also allow it to
accumulate PCBs or DDT, and other long-standing environmental toxins to a concentrated
degree. Apart from microplastics pellets, fibers from washing are also found.”

This microplastic problem affects marine life including humans. When marine life eats thesé
microplastics, they accumulate in that marine life. Humans, as consumers of sea products,
are also affected by marine microplastics contamination.

There are two major sources of marine debris: firstly, from land, i.e., waste that has not’bé’_eﬁ’
properly stored and treated and carried along rivers and canals. Moreover, there are wastes
from drainage systems and various coastal activities, including natural disasters such as floods
and tsunamis that sweep everything into the sea. Secondly, it is caused by activities occurring

at sea such as fishery, maritime, mining, including illegal dumping of garbage into the sea.

Marine debris has had a widespread impact on marine life, including marine animals that

may accidentally eat plastic or be wrapped in plastic waste, causing the animal dead as .
seen in the news. Moreover, marine ecosystems are also affected such as the reéf;*théf‘ci

died by fishing nets.

These |mpacts ultlmately affect the people who use the sea, including maritime, ﬁshery,

tour;sm as wel[ as the huh"ian health of consumlng seafood contaminants.
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= -%\ceﬁdmg to the Prlme Minister Delivery Unit, the government announced the disposal of solid
~ waste and marine debris as one of the national agendas. It has a waste management plan and
% plastic waste management roadmap to reduce its impact on marine and coastal ecosystems.

Thg'data defined that, in 2020, approximately 145 tons of waste per year in the Thai seas trapped

mﬁshmg nets ‘The most of waste is plastic. The government has worked on a policy of Net-free
%—bg coIIectlng waste nets for recycling. The project has started in 2019 until now, there are
.‘._[A,GOQ kilograms of waste generated from the fishing nets reduced. The “Return Wastes to Shore,
Beautiful Sea with Our Hands” project by allowing fishing boats to collect waste return to shore
from 2019 until May 31, 2021, able to collect trash at 182,876 kilograms. It has divided into
139,682 I<|Iograms of waste collected by fishing boats and 43,194 kilograms of marine debris.
Most of them are;fragments of nets followed by plastic bottles, glass bottles, and other trash.

Thereis also a campaign “Every day Say No to Plastic Bags” held by the Ministry of Natural
Resources and Environment, together with the Thai Retailer Association network partners, to
stop giving plastic bags at department stores and convenience stores. It has reduced the use of
more than 25,284 million plastic bags and shifted Thailand from the 6% place in the world with
the highest amount of marine plastic waste to the 10" place.

Moreover, the government is in the process of considering measures to reduce and stop using
plastic as following; the use of plastic bottle deposit system is when plastic bottles are returned,
they will receive a deposit back; promoting and supporting the design of environmentally friendly
products and packaging; promoting and supporting business operations and the development
of innovative technologies in the form of a circular economy; legislation requires manufacturers
to be responsible for recycling the packaging they produce; legislation requires people to have a
duty to sort waste before disposing; determining local administrative organizations to develop a
system for collecting, transporting and waste disposal to be efficient and cover all their areas of
responsibility, especially by water; promoting and supporting the development of technology for
generating electricity from waste must be a system that is environmentally friendly and safe for
the surrounding communities; provide enough garbage ships for operations in coastal provinces
and promoting the development technology to collect waste in water both in rivers, canals and
seas; and integration of plastic waste management between government agencies, the private
sector and the public, including public relations campaigns to raise awareness of reducing plastic
use and sorting waste properly.
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and Waste situation

Along the main Sukhumvit Road, km 104, turn right for about
3 kilometers, is the long-established resort of Thailand, “Bang
Saen”. Itis popular with both Thais and foreigners with a journey
not far from Bangkok. Bang Saen beach is about 14 kilometers
from the city of Chonburi. The beach is about 2.5 kilometers
long. There are restaurants, beach umbrellas, and deck chairs
are available.

According to Saensuk Municipality data, before the year 1943,
the communities there were unknown to outsiders except for
the Khao Sam Muk community, which was a small community
during the reign of King Rama IV with only 3-4 houses engaged in
fishing. During the year 1943-1945, Field marshal Plaek
Phibunsongkhram built a villa on the western side of the mountain. After
that, the government’s guesthouse was built for an important
person or visitors from abroad and serving as cabinet meetings.
In 1960, Field Marshal Sarit Thanarat built a new government
guesthouse in Leamtan, southwest of Khao Sam Muk. Since 1993,
the municipality had made Khao Sam Muk development project
which was a major tourist destination by starting to develop the
eastern area next to Chao Mae Sam Muk Chinese Shrine to the
south. They had developed a connection around Khao Sam Muk
to Leamtan, including the Bang Saen beach along the way and
the road to Ang Sila along with renovating the Leamtan
sea-side area. They had improved the landscape of Leamtan,
Khao Sam Muk, and Bang Saen beach, to build recreational places,
scenery, a nature study center, a health park, and a shopping
center where they could sell food and souvenirs.

The numbers for Bangsaen’s tourists and sightseers in 2019,
collected by the Saensuk Municipality show that there were
2.87 million people who visited and relaxed in the seaside

atmosphere of the clear water. The seawater between October

and February of the following year will be as clear as the sea
in other countries. Therefore, it is popular with both Thai and
foreign tourists.




At the same time, Bangsaen became the news that was

shared in many channels with images of marine debris
floating by the waves along the long beach, causing
discomfort to those who saw it, and the Saensuk
Municipality has to collect those wastes.

Saensuk Municipality currently has projects related to
waste management which already had been
implemented are;making public relations mediatoeducate
waste management; feasibility study of integrated
solid waste disposal model (Zero Waste); developing
sanitation systems in schools and communities under
the Royal Initiative of Princess Maha Chakri Sirindhorn
that organized training for community committees
and people; the establishment of an organic waste
management demonstration center for schools and
communities; waste management training; cleaning
activity for coommunity and tourist attractions included
providing waste sorting points in each community; and
training campaigns to educate about the dangers of
foam boxes in schools, fresh markets, and flea markets.

These activities are related to Saensuk Municipality’s
goals to immunize and prepare for the impacts of
climate change and natural disasters and control pollution
to a standard level. It also encourages people to be
responsible and to conserve the environment through
the management planning of pollution, waste,
wastewater and take part in the care of coastal resources.

In waste management, Saensuk Municipality has built
a sanitary waste disposal center since 1997 on an area
of 172 rai 98 tarang wa, with 6 solid waste landfills and
3 wastewater treatment ponds.
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This center receives solid waste from 2 areas in the
community: Saensuk Municipality and Bang Phra
Subdistrict Administrative Organization.

On the other hand, Saensuk Municipality has allowed
private companies to try and install machines in the
landfills area to reduce the amount of old waste and
increase area to be able to support more waste in
the future.

According to the data, in 2015 when beach waste
was started to manage at the Saensuk Municipality
Waste Disposal Center, the amount of waste increased
to 42,275 tons compared to those that entered the
center in 2014 and 2013, which was 37,724 tons and
37,383 tons respectively. This shows that the
proportion of beach waste is quite high. These wastes are
part of marine debris generated by beach activities,
including from wind and currents.

However, the municipality identified problems
and obstacles in the implementation of waste manage-
ment that the area for landfills has begun to decrease
due to the increased amount of waste, some landfills
have begun to be used to their full capacity. While
the process of disposing of old waste to increase the
area is still delayed. There has adjusted the existing
landfill area to support the new amount of waste and
try to adjust solid waste disposal model to reduce
the amount of landfill use and reuse the old soil of
it for additional use.
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From the research, “Community Waste Management
of Saensuk Municipality, Sriracha District, Chonburi
Province” by Acting Sub Lt. Dr. Anan Phokul, director
of the Distance Education Institution, Bangkokthonburi
University, found that Saensuk Municipality’s waste
management operations as a whole have achieved the
goals. But there are still some operational processes
that can be further improved, such as a campaign for
discipline, creating awareness of responsibility for waste
disposal, including the lack of public participation and
lack of modern technology in waste separation for
reuse and waste management. Saensuk Municipality’s
waste management resources are sufficient in terms
of manpower and budget, but there is still a lack of
budget for the maintenance of solid waste collection
vehicles, as well as a lack of budget for handling haz-
ardous waste in areas that are not enough.

The researcher suggested that in solid waste manage-
ment, there should be a concrete waste disposal policy
at the source by using the 3 R principles: Reuse, Recycle,
Reduce. Therefore, local government organizations
should be encouraged to choose a waste disposal
method that is appropriate for the locality and there
should issue solid waste management measures that
related to their local economic conditions, as well as
encourage people to participate in strictly monitoring
the enforcement of various measures.

Saensuk Municipality’s waste management is used to
stimulate awareness of local people and tourists to
corporate in reducing, sorting, and systematic waste
management. It can reduce the waste problems that
occur in the area. However, some of the marine
debris problems at Bangsaen Beach are seasonal. When
winds and currents bring waste from outside area to

the beach, it is important to find ways to deal with that
problem until the oceans are free of waste.
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Environment and Pollution

management by
community power
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Marine debris, not only affects the beauty
of the seas and coasts of Thailand but
also affects marine ecosystems such as
coral reefs, mangrove forests, seagrass
resources, various marine life and included
a problem for human health from
microplastic contaminated seafood,
which is transmitted to consumers.

The Department of Marine and Coastal Resources
has installed litter traps along the estuaries of major
rivers and canals in coastal areas and found a large
amount of waste, the number one waste is plastic.
The amount of plastic waste that flows to the oceans
is about 32,600 tons per year, by 80% of marine waste
comes from onshore activities such as community,
land garbage dump, seaport, beach tourism, and
another 20% comes from marine activities such as sea

transportation, fishery and sea traveling, etc.

Marine debris management especially plastic waste is
one of the environmental issues that are interesting
around the world. The way to deal with this problem
requires raising awareness, adjusting consumption
behavior patterns that help reduce waste production,
properly sorting, and waste disposal, while accelerating
the removal of the waste left in the seas and beaches

to deal with various processes.
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Ranong province is another area where marine debiris is found
both on the coast and on the islands. Therefore, the Ranong
Recycle for Environment Social Enterprise began with the aim
of marine debris management and caring for the quality of life
of the underprivileged people in this area at the same time.

Khun Nirattisai Ponputi, the operation manager of Ranong
Recycle for Environment Social Enterprise, gave information
about this social enterprise that...

“The president of Ranong Recycle for Environment Social
Enterprise is M.R. Charuvan Rangsit, was started by funding
from the Jan & Oscar Foundation, a foundation established in
Switzerland. We mainly want to collect all the plastic wastes
in the sea and on the shores of Ranong province because
it can flow into the sea to a boundary of approximately 50
km from the coast upwards. Therefore, Ranong wastes are
considered marine debris, and we build a network on almost
all of the islands in Ranong.”

The beginning of marine debris management came from
the Jan & Oscar Foundation, whose mission is to improve
the quality of life for the Moken people, the Andaman sea
tribe, to have education and work, and from visiting various
islands, there was a problem of garbage scattered both in the
residential area and on the seashore. The image of Moken
children swimming among the plastic waste appears familiar.
It shows that marine debris is becoming an urgent problem
and is the beginning of a social enterprise that buys plastic
waste from the sea at a fair price for recycling. It responds to
both creating jobs and generating income for the underprivileged
people together with managing marine plastic waste’s
problem that affects the environment.

The operation manager gave more information that the
Ocean bound plastic project started in 2019 to continue the
activities of Jan & Oscar Foundation had set up to manage
waste on the Moken’s inhabited island.

“The project is to collect wastes both on the coast and in
the sea. We manage it on the island because most residents
there don’t have good management. They may have dumped
some wastes into the sea, buried, and burned. Whichever
way, it can flow into the sea. The first time we entered there
was to educate about waste management, how to manage it,
and let them know how to sort and after sorting the waste
we can add value to it.”
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Create a Collector Network

Massive collection of plastic waste both onshore
and offshore occurred through the collector network
creation that collects plastic waste and sells it to
the social enterprise. They will be people in various
communities in the project area.

The social enterprise had registered all collectors who
participated in the project because they wanted to
know where the wastes delivered to them came from.
Nowadays, there are 16 collectors on islands in Ranong
province and 15 onshore collectors. Each of them is
the master collector, and other minor collectors are
joining in creating a network of marine plastic waste
collectors to deliver to the project.

An example of a collector that the social enterprise
is proud of is “Brother Parinya” from Ko Sin Hai, who
turned from a full-time fisherman to be a collector
because he saw marine animals in the sea had
begun to decline and also his income. So, when he had
invited to the project, he decided to join.

“When he first started collecting wastes, everywhere
he walked, the villagers said you’re crazy, you're
collecting bottles for sale? You left your parents’ career.
But he didn’t care. He thinks what he did help the
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environment because he caught less fish, caused by
humans destroying the sea. 2 years ago, he was the
largest collector on Ko Sin Hai. From having to paddle
out to collect wastes by himself, nowadays, the whole
island brings bottles to sell him. So now on Ko Sin
Hai that used to dump garbage into the sea, in the
mangrove forest, along with the muddy soil, there
will be no more. That is a result of people becoming
interested in the environment and bringing awareness
to the people on the island.”

From being seen by the villagers as a crazy one who
collects bottles for sale, Brother Parinya is now a hero
of his hometown. The social enterprise executive said
that from January to August 2021, he had sent 7.5
tons of island wastes to the social enterprise.

Coastal waste management is another source
that the social enterprise is interested in. It is start-
ing to expand its workspace to a landlocked district.
However, there is a Kra Buri river flowing through that
is Kra Buri District. The social enterprise searched for
collectors until they found “Khun Tuk”. Kra Buri is
no different from Ko Sin Hai, where at first, the lo-
cal people still didn’t see the value of this matter.
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Therefore, Khun Tuk had solved that problem by using the
money from waste sales as 1 baht per 1 kg for public
benefit activities such as scholarships for students,
helping bedridden patients in the community, and received
cooperation from the village headman to publicize the
project through the village’s voice. Currently, Khun Tuk
can send waste to social enterprises up to 600-1,000 kg
per month.

The two collectors show how to drive marine debris
management by finding representatives who are interested in
developing their communities and to spread knowledge
of waste management wider to continuously expand the
storage of marine debris in each area.

Khun Nirattisai tells us the idea to do next is to work
with temples in the area. For example, a temple on Ko
Paknam, Ranong province has become a dumping area of
the community until it becomes a huge pile of garbage
near the mangrove forest. The social enterprise has an
idea to create a waste donation project by providing
trash bins by type so that people can make merit by
bringing garbage to them.

“Because the temple is the center of the community.
After there is a center of waste storage, we’ll take it
then and donate the money. This is a project that we
haven’t started yet but | think if we can do it it might
be an innovation.”

Amount of plastic waste
purchased by social
enterprises

oSy
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In the year 2019
6 tons

© 0060000000000 000000000000000000000 000

In the year 2020
135 tons

The year 2021
January- June

61 tons
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The Waste Bank,
the learning
center from waste
management

Another activity that Ranong Recycle for Environment
Social Enterprise brings income as start-up capital for
operations is the Waste bank. The first project took place
at Khao Niwet Municipal School, Mueng District, Ranong
province by supporting the construction of the waste bank
and providing knowledge about waste bank management.

Khun Nirattisai gave information that the school has set up
a committee to oversee the project, consisting of teachers
and students. The operation model is for students to bring
waste such as plastic bottles and paper scraps that occur
in schools and houses to deposit to the waste bank and
when it is due, dividends will be paid according to the
amount of waste accumulated by each person.

This waste bank is a successful model. According to a
survey of the social enterprise found that students generated
less waste, reduced single-use plastics such as drinking
water bottles which switched to reusable water bottles.
This is related to the goal of the project which wants to
create personnel with environmental knowledge to arise
from this project.

The success of Khao Niwet Municipal School led to the
expansion of the project to set up five waste banks on
another island are Ko Sin Hai, Ko Pak Nam, Ko Lao,
Ko Phayam of Ranong province, and Ko Surin of Phang-nga
province.

Khun Nirattisai said that “when the wastes brought to the
bank start to decrease, it means we have achieved some
success in the operation. Moreover, the school has also
built up the waste bank course is about how to manage
waste, how to sort waste, how many types of waste, how
many types of plastic, what is the best way to manage
waste, Reuse Reduce Recycle. Therefore, the social
enterprise and Jan & Oscar Foundation has supported funding

to build a learning room.”
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7]

Cooperate with
partners to
Increase Reuse

Plastic wastes that the social enterprise collects
are put into a sorting process. Then, the workers,
which are Moken, Burmese, and Thais, will be
responsible for sorting it according to the type
and quality of plastic. After that, they prepare it
to forward to domestic and international partners
who join in recycling.

The executive of the social enterprise said that
many companies work together to turn plastic
wastes from the sea into products such as
recycling plastic water bottle capsinto surf skates. The
Spanish clothing brand EcoAlf and Tide Ocean
Material company from Switzerland turn plastic

wastes from the sea into clothes and accessories.



Vol.10 No.4 | October - December 2021 | NATURE AND ENVIRONMENT

Besides, there is also a cooperation with other
agencies such as the Environmental Justice

Foundation (EJF) which has a Net Free Seas \

project that joins by purchasing unused fishing International Union
gear not to turn into marine debris which , IUCN for Conservation of

becomes a problem for ecosystems and aquatic
Nature

life that may get trapped in those abandoned
fishing gear.

The social enterprise is also supported by the

Second life project, and Caudalie, a French Chosen bg IUCN

B e bRaIts funding through The IUCN (International Union for Nature Conservation)

chasing credits from collected plastic waste to
T s bl B it have chosen the “Moken Guardians of the Sea” project

b di h as Caudali 600 t:
R T O -aUcaTe ses R to be one of the four Asia and Africa’s projects which
able to join MARPLASTICCs (Marine Plastic and Coastal

Communities) program that aims to deal with marine

of plastic a year and will also buy 600 tons of
marine plastic. These supports enable the social
enterprise to buy plastic waste from the sea at

] : i ; debris by supporting funds for its activities.
a high price, cost-effective transportation that

collectors have to travel to sell plastic in Ranong.

Mechanism to success

Khun Nirattisai commented that managing marine debris to be successful requires community cooperation.
Having an opportunity to visit those communities shows the problems they are facing and gets to know their
ideas in each area. Therefore, that information can be applied, planned, educated, and understood about
waste management for people in each community more clearly.

It is because the main goal of the social enterprise is to change the concept of local people to understand
marine debris and be able to deal with it by themselves with tools that are buying various plastic waste as
an intermediary.

Visiting the area and building relationships with local people, especially those with influence in the
community is part of helping the project to move forward.

Meanwhile, there are still some problems in operation that make some of the purchased waste cannot be
recycled, such as foam and some types of plastic bottles or household waste such as mattresses, sofas,
clothes. It is the thing that we still have to find a way to deal with. The operation manager of social
enterprise thinks that in some areas wastes are used as fuel. If in the future it can be done in Ranong province,
it will be a sustainable solution.

More information:

https://www.fondationjan-oscar.ch/en/our-social-enterprise-ranong-recycle-for-environment-rre/
https://www.iucn.org/news/marine-and-polar/202002/marplasticcs-funds-projects-promoting-circular-economy-africa-and-asia
https://www.facebook.com/ranongrecycle
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https://www.ipcc.ch/srocc/chapter/chapter-5/

https://www.ipcc.ch/report/ar5/syr/?fbclid=IwAR1Ba8msXwCGKIXNFFbDbSvz5Pd hwat2I19W5FAXMRIT51dQmB1m4PnXpNU
https://phys.org/news/2013-08-science-global-source-sea.html
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The oceans accounted for a third of the world’s
area. Itis the largest source of oxygen. Seventy per cents
of the oxygen on Earth comes from the oceans by the
photosynthesis process of marine phytoplankton. The
ocean is also the important food source, the economic
pathway, and the important factor in climate control
of the surrounding land. The movement of the current
has the effect of transferring warmth from one place to
another. Sea temperatures also affect the climate, as can
be seen in the ENSO phenomenon, in which the cycles
of EL Nino and La Nina are the result of changing seawa-
ter temperatures. And in an era when climate change is
causing more and more human impacts, the oceans are

another hope for tackling climate change because it is

both the largest heat reservoir and carbon reservoir we -
have. :

However, climate change also affects the oceans.
Rising global temperatures cause sea temperatures to rise.
This reduces the heat retention capacity of the oceans.
Higher sea temperatures also cause less carbon dioxide
to dissolve in seawater. The worrying state of the sea has
been discussed in the International Programme on the
State of the Ocean (IPSO) report since 2012, with three
areas of mind: ocean warming, ocean acidification and

\ 4

ocean deoxygenation.
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Ocean
~ Warming

 The ‘oceans are a huge reservoir of heat, 93% of the heat released from Earth, as green-

‘ house gas phenomena are absorbed by seawater. Due to the increased amount of greenhouse
gas emissions, Seawater temperatures have risen to 1.5 degrees Celsius in 10 years, according -
o NOAA’s National Centers for Environmental | ation (NCEI), which found thz »jt:

.;.flﬂf.‘!h

ore than a year earller

equivalent to 145 t|mes the totat amount of etectn(:lty generated by humans in 2020. The
frequency of sea heat waves, a phenomenon in which sea surface temperatures rise above
normal for more than five days, has increased by 20 times what happened in the past.

This rising sea temperature affects many levels. At the living level. Seawater at slightly
higher temperatures has an enormous effect on the survival of living organisms. A noticeable
example is coral bleaching, a condition in which single-celled algae in zooxanthella die. When

Rl sniand: c that produce food, corals die. As a result, the entire reef has also been damaged. This
e sUghtly higher temgerature can cause coral bleaching. Not so long ago, Large coral reefs like ‘

the Gléat_Barrl.er Reef have been bleached and destroyed by more than 80%. The decline of

3 coral reefs affects aquatic creatures living in that reef ecosystem. This causes the population

of aquatic animals to decrease. Rising sea temperatures also directly affect the proliferation of

aquatic animals. This alters the dlstnbutlon of some fish. Too higl ater temperatures cause >3
Pap—. o 3 G"w’ \* * e -

f - i

< Litin e opics and temperate

zones.

s ' g ‘-'_'W""’m P 5 -
aThg r‘smg?empera%ggg seawater does not on[y"#ect the organlsm But itis alsoa

catalyst for climate change to intensify. It is also contributing to an increase in acidity of seawater

and a decrease in the amount of oxygen in the seav.!y’ater

- -‘Cqu%;s
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Acidificatio

In addition to absorbing heat, the sea is an
important source of carbon, with a certain amount of carbon
dioxide dissolved in water, but with the current amount
of carbon dioxide, seawater absorbs more carbon dioxide
than the limit. Coupled with rising sea temperatures, it
is also a catalyst for the carbon dioxide in seawater to
break down. As a result, the pH of seawater is lower than
it should be, with predictions that if global conditions
continue to be like this, the pH of the seawater will
continue to be the case. Over the next 10 years, by 2030,

seawater acidification will increase by 1 unit.

Although it does not seem to be in large quantities, this
changing acid-base condition directly affects the organism,
especially the shell organism. There have been reports
that pteropod zooplankton, which are classified as small
mollusks, have thinned shells over the past 10 years as
a result of increased acidic seawater. The shell of this
group of zooplankton has its main component, calcium.
Even small increases in acidity affect shell formation and
affect the survival rate and population of this group of
organisms. And because of this group of zooplankton, this
group is a food source of many organisms. Changes in
zooplankton populations can affect marine ecosystems
as a whole. In addition, increased sea acidification affects

bacteria that are responsible for producing DMS.

In addition to the oceans, clouds are another
factor that helps cope with rising global temperatures
by helping to block the sunlight coming down to Earth.
One important cloud origin substance is DMS caused by
bacteria in the sea. As the conditions in the sea become
acidic, it increases. DMS production has decreased in
volume and the cloud origin rate has decreased. Declining
cloud density results in the lack of natural umbrellas that
obscure sunlight, and can cause global temperatures to

rise further.

Deoxygenation

Seawater at rising temperatures causes
oxygen to dissolve in seawater to decrease. The changing
temperature of the water mass gives the water mass a
separation layer. Oxygen cannot fully circulate in the
water mass. In addition, increased farming. Increased
wastewater sewage and the use of fossil fuels have led
to more nitrogen and other nutrients being leached
into the sea. Cultural Eutrophication is a phenomenon
in which nutrients in water are increased by human
activity. This phenomenon is no different from adding
fertilizer to the sea. Nutrients, whose main nitrogen
component is these, are a food source that makes
small algae and certain groups of bacteria grow better.
Phytoplankton are rapidly increasing, and this rapid
increase also affects increased mortality. The remains
of many phytoplankton that fall to the water supply
surface cause the degradation process to increase more
than usual. Usually, these degradation processes use
dissolved oxygen. Greater degradation causes more
oxygen content to be used, causing dissolved oxygen
values to be significantly reduced and hypoxia in the
oceans. This condition prevents most marine life from
living. The area where Hypoxia occurred is therefore
called the Dead Zone.

While dead zones can usually occur naturally,
the occurrence of dead zones on the coast that has
been trending more recently has caused many concerns.
According to data collected from 1985-2010, the
oceans lose 2% of their oxygen. The last Dead Zone
birth report was July 25-1. August 2021 in the Gulf of
Mexico, where the Dead Zone is found to span an area
of 16,405 square kilometers. This significant decrease
in oxygen directly affects coastal aquatic populations.
Some fell to their deaths. Some of them have migrated
to other areas, and changes in coastal aquatic popula-
tions have also affected coastal fisheries and coastal
aquaculture, leading to food security issues for people
living on the coast.
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can be done?

It is evident that in The Deadly Trio, ocean warming affects the remaining two phenomena: ocean
acidification and a decrease in the amount of dissolved oxygen in the sea (Ocean Deoxygenation). These three

phenomena are more likely to be more intense and will affect both ecosystems and human life even further.

However, scholars have studied the feasibility of dealing with these phenomena, such as dissolving lime
(calcium hydroxide Ca(OH)2) into the sea. This method is also known as ocean alkalinization, where chemical
reactions caused by the melting of lime will help the pH of seawater rise by adding OH- to the system and
result in better dissolved carbon dioxide. Easier exchange of carbon dioxide between air and seawater This
restores the ability to absorb carbon dioxide to the oceans. This method, in addition to helping with the acidic
seawater, will also reduce the number of acids. It also reduces seawater temperature increases. However, this

method is still being tested, and may have to wait for more data on test results in large areas.

Another interesting way to reduce the acidity of seawater and increase oxygen to coastal seawater
is to restore seagrass sources, since the process of photosynthesis of seagrass requires carbon dioxide. This
means that in addition to reducing carbon dioxide in seawater, it also helps reduce carbon dioxide in seawater.

Seagrass also increases dissolved oxygen in coastal seawater.

Another case study is that oyster farms in California began to turn around because red algae replaced
natural algae collection. It solves the problem of oxygen dissolving in reduced seawater and helps the region
to better retain carbon dioxide.

In addition to the above-mentioned methods, We can also mitigate the impact of The Deadly Trio
in @ number of ways, such as reducing fossil fuels and turning to clean energy. Control the use of chemical

fertilizers in agriculture and promote wastewater treatment before releasing them into natural water sources.

Epilogue

The oceans affect human life in many ways, and one of the most important things to cope with
changing ocean conditions is lifestyle changes. Both in terms of preparing for changing food security and
lifestyle changes to a low-carbon society. Solving these problems can take generations. Even if there is nothing
guaranteed by the oceans or even the climate of the earth. It will be back to normal, but at least the world

we are trying to change will be a better world for future generations
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Coast in this article means the seashore where the land and

the sea interacts, which the former may be rock, mud or sand
depending on physical nature of each interacting location.
People, who do not reside or own a piece of land adjacent to
the sea, may have an opportunity to visit some beaches and
islands. While traveling to communities by the sea or marine
tourism attractions, people may see the beauty of the wind
blowing waves washing up the beach, rocks or land. If you
observe well surrounding areas, you may see breakwaters,
sand bags and rip-rap built to slow down waves or prevent
waves to destroy land behind those structures. People not
living near the sea may want to own a piece of beachfront
» land but those who already own such piece of land may be
uncertain that how long they will be able to hold their land,
how to prevent their land disappear into the sea and by
which methods and for what amount of budget. This issue
is the problem only for people living along the coastlines
so people residing deeper inland may not realize about
the impact. They may hear about the problem but they do
not understand the severity and destruction caused by the
erosion at the same degree as land owners. However, it is

necessary to have prior understanding about the coast in

order to correlate with the global warming.

The coast is an area with constant changing environment caused by waves,
wind, high tide and low tide, seawater temperature and ocean currents.
These natural events have created energy that helps form and shape
the coast as seen nowadays. The changes may occur in the short term
or over a long period. In case of mild waves, wind and coastal currents
flowing to the shore, the coastal changes will be low. On the contrary,
strong or unusually severe waves, wind and coastal currents generally
create great damage to the coast, causing the land and beaches to be
eventually eroded into the sea. At several beaches with such erosion, the
shores gradually regain sediment over timescales of weeks to months.
However, some locations do not regain any sediment due to changing
wind direction, waves and currents. One of reasons of such erosion is the
result of human intervention both directly (structures built by humans)
and indirectly (rising world temperature from greenhouse gas emissions

to the atmosphere).
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Direct causes of coastal erosion

The regaining of land, coast and beach is a normal event.
If there is no regaining of land or beach, those areas will
be lost into the sea. If some coasts with erosion problems
are private properties for purpose of business investments,
essential tourism attractions and central business districts,
the erosion may cause economic damage and diminishing
values of those places. Therefore, there should be measures
to prevent destruction from possible coastal erosion.
A popular prevention in the past was to build hard structures
but those structures may produce consequent effect. For
example, the erection of hard structure in parallel to the
coast will distribute energy from waves to both ends of
the structure, resulting in stronger erosion at both ends.
When hard structures have different heights, the impacts
differ in each case. (Figure 1a) No structure: This situation
allows normal movement of sediment between the beach
and sea. (Figure 1b) Small structure with height below sea
surface: At this height, sediments from the beach and the
sea can circulate but some sediments deposit at both sides
of the structure. (Figure 1c) Moderate structure with height
about the same level as sea surface: At this height, smaller
amount of seawater and sediment can pass through the
structure, reducing the circulation of sediments, causing
more depositions of sediment at the beach side while
sediment at the sea side will be less. As the result, sediments
on beach side will be higher than the sea side. (Figure 1d)
Large structure with height above the sea surface: At this
height, the seawater and sediment cannot circulate directly
so sediments deposit at the beach side more than the sea
side. As the result, the sea side will have deep erosion into
the structure and possibility of later damage.
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Indirect cause of coastal erosion is the climate change or the global warming which is the result of greenhouse gas
emissions to atmosphere from humans’ activities since the Industrial Revolution in 1750 that resulted in higher global
air temperature. As demonstrated by collected data on rising global temperature since 19" century, the global air
temperature rose about 1 Celsius since the changing temperatures have been recorded in 1850. It was found that
the global air temperature increased significantly in 2020 by 0.74 Celsius as shown in Figure 2.

0.8

Global air temperature
2019 anomaly +0.74°C
{(3rd warmest on record)

Temperature anomaly (°C)

1860 1880 1900 = 1920 = 1940 = 1960 = 1980 = 2000 = 2020
Figure 2: Changes in global air temperature between 1850 and 2020
Source: Climatic Research Unit 2021, or Morice et al. (2021) https://www.uea.ac.uk/news/-/article/2020-ends-earth-s-warmest-10-years
In addition, the global warming has resulted in higher global sea level due to thermal expansion of seawater and

melting of glaciers. It was found that the average mean sea level rose about 0.19 meters over the period between
1901 and 2010 as shown in Figure 3.

Global average sea level change

200 ' " - -
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— 100 -
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Figure 3: Average mean sea level during 1901 and 2010

Source: IPCC 2013 (Fifth Assessment Report, Working Group 1, Summary for Policy Makers)
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According to wave movement in the sea in normal situation, the height of inward waves moving toward the shore
will be limited at normal level that helps maintain coastal environment. When the global temperature rises, glaciers
melt while the heat in the ocean also increases causing thermal expansion of seawater that resulted in higher sea
level. With such condition, the depth of wave in the sea also increases. When there is a heavy storm, the wave will
be big and long and moving at faster speed to the shore, creating severer coastal erosion in consequence.

Changes in Thailand

In 2019, the yearly average temperature in Thailand was 28.1 Celsius, the highest increase from the normal average
by about 1 Celsius. In 2020, the yearly average temperature was 28.0 Celsius, an increase of about 0.9 Celsius from
the normal average (30-year normal average between 1981 and 2010 is 27.1 Celsius).

The average sea levels in 2020 were measured at 2 stations. At Koh Lak Station in Prachuap Khiri Khan province,
the average sea level was above the mean sea level by 0.19 meters. For the period between 2011 and 2019,
the average sea level was 0.12 - 0.17 meters above the mean sea level. At Tapao Noi Station in Phuket province, the
sea level was 0.07 meters below the mean sea level. For the period between 2011 and 2019, the average sea level

was 0.14 - 0.06 meters below the mean sea level. The trend showed a slight increase.
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Figure 4: Average sea level 2011 - 2020

Source: Hydrographic Department (2021)

An increase of the sea level impacts 23 provinces with the coastlines. It is found that the top 3 provinces with
severe coastal erosion without implementation of correction measures are Trat (5.68 kilometers of shoreline),
Phetchaburi (4.13 kilometers of shoreline), and Songkhla (2.49 kilometers of shoreline), respectively. Privately-owned
pieces of land get the prevention of coastal erosion according to the ability of their owners by considering meth-
ods suitable to physical nature of the areas. For example, in area with mud flat, people usually pile up stones
and put up bamboo poles to slow down waves, plant mangrove forests or apply mixed methods. However,
such measures cannot prevent the coastal erosion for a long time as it depends on the methods and durability
of materials so it cannot provide protection in the long term. Moreover, seasons with strong waves generally
quickly damage protective structures. Land owners are unable to invest in protective structures several times
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or in the long term. If land owners can invest in strong
structures to protect properties and land in the long
term, the investment budsget is usually high. For common
spaces such as public beaches, temples and schools,
local communities help to raise funds and resources as
well as gather knowledge to fight the problems. Local
administration organizations and outside organizations
also support the construction of suitable structures for
specific areas to prevent the erosion.

Figure 5-7: The prevention of coasta erosion by households

Short-term and long-term problem solving

Global warming is an essential factor intensifying coastal
erosion. There are many communities in several provinces
risking the coastal erosion so there should be plans to
solve problems for both short term and long term. Short
term: It is necessary to prevent the coastal erosion to
avoid damage to properties and places valuable to
communities. The prevention method should suit physical
conditions of the areas and get along with communities’
way of life while producing no impact to communities’
economy. The communities should be able to earn
income from ecosystem services. Long term: In addition
to permanent protective structure, there should be a
sustainable direction to address the problem. There

must be integrated plans to solve problems in the long
term through collaboration among different parties such
as government agencies, private sectors, communities,
educational institutions and land owners. Local com-
munities should be encouraged to exchange knowledge
about the coastal management, research for suitable
and sustainable methods of coastal erosion prevention.
Fertile and large scale mangrove plantation should be
developed to prevent coastal erosion. Mangrove forests
are also the area for effective absorption and contain-
ment of greenhouse gases to slow down global warming
in the future.
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