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This issue of the Nature and
Environment Journal covers stories
about sustainable development, goal
14 which aims to conserve and
sustainably use the oceans, seas and
marine resources for sustainable
development. The stories line within
this theme, starting from cover story
“The First Step ... The Next Step towards
the Conservation and Use of Beaches”.
This story underlines approaches to
conserve beach sites as a tool to preserve
its value, potentials, and protection
against future threats. The special
interview on “Local Researchers and
Ban Don Bay Conservation”, illustrates
social context that enables Ban Don Bay
villagers in Surat Thani to be Model
Conservationists. In addition, there are
more stories in this issue, for instance,
Israel and Singapore Models on Precious
Water Resource Management, Trat
airport, Following the Sufficiency
Economy Learning Center in Kung
Krabaen Bay Royal Development Study
Center and The Black Sand Beach,
Laem Ngob, Trat Province.

The Editorial Board of Nature
and Environment Journal hopes that
readers will find the contents presented
in this issue useful, and that it enhances
ability to use knowledge further.
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Celebration
for International Day
for Biological Diversity 2017

QNEP NSRS

(ONEP : Office of Natural Resources

“Travel in New Style
with Care
for Biodiversity”

Life on earth has evolved over millions

years. This has led to the diversity of life, species,
and genetics that are unique in theselves. They
have evolved to survive. When different “species”
and “genetics” stay together, it creates different
habitats. This is call “ecosystem”. All these are

the meaning of “biodiversity”.

In addition to creating different forms of
lives and ecosystems, biodiversity creates
balance in the cycle of life. The producers like
green leafy plants and phytoplankton use sunlight
for photosynthesis. Consumers that eat them
live, others become food. Decomposers digest
these organisms into organic material and feed
it back to the producers. If any of these are
missing in the cycle, it will affect all life on
Earth.

Humanity uses biodiversity for living,

directly and indirectly, for example, food,

‘and Environmental Policy and Planning)

medicines, clothing and shelter. Biodiversity
creates a variety of taste, smell and color in
food. Biodiversity can also be found in other
forms such as traditional herbal medicines that
are used for curing and nourishing. Clothes
differ based on the materials used. Different
materials are used to make shelters, scenery,
and to provide protection from drought, flood,

and climate change.

With the value and importance of
biodiversity as mentioned above, countries
worldwide collaborated for an international
agreement called the “Convention on Biological
Diversity (CBD).” This is an international
convention that has an intention for all
governments to strictly follow environmental
regulations. This means, no matter how much
countries want to develop their economy, they
should not ignore nature conservation. The

CBD has three objectives as follows:

]




(0]5]

Bavidu an.

1. WVRBYSNYANUNAINUAILNITININ

2. 1ielguselevdmnuraInateniIagININ
2819898 U

3. onUsdunauselavd v e annnisty
NiNINTRUFNITHRLWIELLALL ATTTH

sudasinanegnielinisiiuguaves
aafnsanUsEef Faseunldimualiiud 22
woenaNvasnd Wuiuanawirnuvainnane
119%907% (International Day for Biological Diversity)
Tneitinguszasdiitesaussdliussmalannsemiings
ANEIAYVDIAIUNAINIAIDNNTININ PADAIU
duasuliiinniseysnduaglduseloviainaing
MaNNMANBTNITaNWEENeS B Tauv Litesands
i’uﬁaqé’mamwﬁ’mmmwmnwmamq%qmwﬁuﬁma
Teruldluiuasnann laglud w.a. 2560 d11in
LAYIBNNTBUAYYIIINIEANUNAINNAIENNTININ
e ualiidulanunainvaigniedininuas
nsviesieregnaddiu (Biodiversity and Sustainable
Tourism) Gvaenadostulainaurienisveaiios
agedsfuiion1sWaun (International Year of
Sustainable Tourism for Development) fiusznia
Ingasivanlrguisanusessna

ANUNNUUL UYL LR UNTNENNTTTTUYR
wazdunden TugiuenuleuUsEaIuIuUNaIg

]

=

il—

JnsanssssuBaIia:avInadan UR 6 aUUA 2 1UWEU - Tausu 2560

[ 1

AUAYYIINAILANUNAINVANENTINN S
NTURNEIULAIYIA 00 wasiugny Tugiuy
misauiidunummiilunisousng wagiluy
AUNAINVAIEN TN dazddnauimun
\ATHENIMNG TN (23Ansumvy) Tugiug
wheuRifunumsagniiddalunsendun
AunseusnEuaglduseleviannanuvainvaty
yathnweeediu sauslusedugusuauisedy
Uszina ladaRanssudedduiuainaunsniny
naINTaIEN1TININUSEAU WA, 2560 Tuiide
“viouealadlyal Tdlamumanvangmsdanin’
Tufudl 22 wauwana 2560 a1 Tsausa iney NTuILe3
Jaesn wilug suneUnges Jamiauassvdun
Fessoglndtugneruuissdailvg Aiduunas
visafiafiddguesnguimisluniang Yusen
\@eanile Wuanwifidiasnnugauauysaives
n3nensUnll vdaiudity uavslnfusdaividdy
2079 (Huundasauaumainuatsnisdinin
fannsawauduumanieafendeinaiddeidos
fialuszduUssmauarseAuLnd Tnguiuy
N139AA9NTINILUITNOUAIY AINTTUNITLAIU
ydArINs mdninssamsifgaiuanumainans
yaTinw uazidesandndasianaumaInans
NNTINTNANLATOUNEAIAUTEUEIAN VUTH LAy
madseg N




1. The conservation of biological diversity;

2. The sustainable use of its components;

and

3. The fair and equitable sharing of the
benefits arising out of the utilization of genetic

resources.

The CBD is administered by the United
Nations. It declared May 22 an International
Day for Biological Diversity (IDB). This aims
to raise global community’s awareness, to
reemphasize the importance of biodiversity, to
promote conservation and sustainable use of
biodiversity, and to commemorate the effective
date of the Convention. In 2017, the CBD
Secretariat set the theme of the IDB to
“Biodiversity and Sustainable Tourism” which
is linked with the International Year of Sustainable
Tourism for Development, announced by the

United Nations General Assembly.

The Office of Natural Resources and
Environmental Policy and Planning (ONEP) is

i
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ONEP News

a national focal point of the CBD. ONEP,
together with the Department of National
Parks, Wildlife and Plant Conservation (DNP)
who has a mandate on biodiversity conservation
and rehabilitation, and the Biodiversity-Based
Economy Development Office (BEDO) who is
responsible for the conservation and sustainable
use of biodiversity from local to national level,
organized the International Day for Biological
Diversity 2017, with a theme of “Travel in New
Style with Care for Biodiversity”, on May 22
2017 at the Greenery Resort Khao Yai, Pak
Chong District, Nakorn Ratchasima Province.
The venue is located near Khao Yai National
Park which has an abundance of natural
resources, important flora and fauna species,
and is a nationally and internationally famous
tourist destination for ecotourism. Activities
included a seminar, an exhibition on biodiversity,
and biodiversity products by civil society groups,

clubs and other sectors. ‘
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The First Sp
The Next Step towards

the Conservation
and Use:of Beaches

by Woranit Kraipinit
Environmentalist, Professional Level
Office of Natural Resources and Environmental Policy and Planning

. A beach is a land along a body of water.
It is a strip that lies along the shore which is an
effect of waves and tides in the sea, lake, or
river. Beaches can be divided into three types
based on composition: rock, sand and mud.
The width of a beach depends upon its slope
and the tidal range. If the slope is less, the
distance between the highest and lowest tide
will be wide. Therefore, this will make the
wide beach. If the slope is high, the distance
between the highest tide and the lowest tide
will be narrow. Accordingly, this will make the

beach narrow.

The Andaman coast in southern Thailand
has outstanding value and importance. It is one

of the two geographical areas in the world that

is connected from the equator to the northern
tropics. The Andaman coast maintains global
complexity and biodiversity. There are more
than 12,000 species of flora, 900 bird species,
and nearly 300 mammal species. Accordingly,
it has been designated a Ramsar Site, an
international important wetland site. Some
areas are designated as ASEAN Heritage
covering six provinces in southern Thailand:
Ranong, Pang Nga, Krabi, Phuket, Trang and
Stun. With its beautiful beaches, the Andaman
coast attracts tourists from around the world.
Based on the Tourism Department statistic in
2016, the most popular tourist destinations are
Phuket and Krabi respectively. This tourism
industry generates high incomes for local and

national economies.

Nature and Environment Vol. 6 No. 2 April - June 2017
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Beaches in Thailand are now faced with
environmental degradation by natural causes,
such as, coastal erosion, climate change, and
natural disasters. The degradation is mainly
caused by human activities such as community
expansion, tourism, marine transportation,
construction, waste, water pollution and oil
spills. Adding to that, the local authorities
lack sufficient knowledge, understanding
and awareness of beach management and
conservation. Therefore, many beaches become
encroached, poorly restored or even destroyed.
If this situation continues, Thailand will lose
its important natural resources, risk long-term
coastal erosion, and see declines in the tourism
sector which is a main source income of the

country.
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The beginning of an effort for coastal
management, protection and preservation was
officially acknowledged at the cabinet meeting
on November 7, 1989, which included the
coast into one of the 10 natural conservation
areas, as proposed by the Office of Natural
Resources and Environmental Policy and Planning
(ONEP). This encourages the stakeholders to love
and protect these valuable natural conservation
areas and join force to protect them. The process
of natural conservation area designation includes
site selection, survey, and evaluation as guided
in the “Natural Conservation Area Guideline”.
The evaluation lies on three aspects: Importance
is given to: 1) Natural resources values including
abiotic resources, biotic resources, human use
value and quality of life value; 2) The potential
of natural resources; and 3) Risks from disasters
and human actions. This evaluation give
emphasis to opportunity has been given to rural
people to participate and give their natural

resources information.
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When sand beaches are used without
consideration to carrying capacity, it leads to
encroachment and environmental destruction.
This can be seen in many places. In 2004,
ONEP together with local authorities, conducted
a study, collected data, surveyed and evaluated
347 beaches in 18 provinces in southern, eastern
and western Thailand. Based on the Beach
Conservation Guideline used in the study, it
was found that there are 141 beaches that fall
into the criteria of nature conservation areas.
There are 21 beaches with highly significant
value (namely, Ban Cheun Beach in Trat;
Ao Bang Berd Beach, Ao Tung Sang Beach,
Tung Wua Laen Beach, and Ao Bo Mao Beach

in Chumporn; Khao Kaloke Beach and Ao .
Bang Saphan Noi Beach in Prachuab Kirikhan;
Chao Lao Beach in Chanthaburi; Saun Son 13

Beach in Rayong; Chbcng Mon Beach in Sﬁ:lrat' '

Thani; Kata Beach, Kata Noi Beach, Karon
Beach, and Bang Thao Beach in Phuket; Phra
Ae Beach, and Klong Dao Beach in Krabi;
Khao Pilai Beach, Kirkuk Beach, Bang Mien
Beach, Bo Dan Beach and Bang Sak Beach in
Pang Nga). There are 120 beaches with
moderate value. The results enhance better
understanding and awareness for the local
authorities. They realize the importance and

potential of the beaches in their communities,

13
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as well as the risks that affect these areas.
The next step is to announce the 141 beach
conservation sites adopted by the cabinet.
The information dissemination on importance,
potential and risks of beach conservation areas
will be done through website: http://www.onep.
go.th/thailand naturalsites. This facilitates easy
access to information among the relevant agency
and public. In addition, the information can
also be used to plan and set up mechanisms
to conserve, restore and protect these natural

sites.

The next step-after designation to be a

local natural site for conservation, a planned

and integrated management approach will be
adopted. This will include the preservation,
use with care, and restoration of degraded
natural sites. The process will invite stakeholder
participation to ensure a balance between
conservation and use, as well as community
economic development. The “Guideline for
Natural Sites Management and Conservation:
Beach” is a key tool for local communities
and authorities to gain the knowledge and
understanding to analyze the importance,
potential and risks faced by beach areas.
Results of the evaluation will be used for

planning and setting-up beach management

/

mechanisms. W -

y R
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and Ban

By Dr. Nichanan Tadkaew
Environmentalist, Professional Level

'ocal®Resea
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Conservatlon

Office of Natural Resources and Environmental Policy and Planning

. Ban Don Bay is located in Surat Thani
province. It is the biggest bay in Southern
Thailand. The beach is extending 120 km,
covering six districts named Chaiya, Tha
Chang, Punpin, Muang, Kanchanadit, and
Don Sak. Having an upside-down bell shape,
the bay accommodates water from the area’s
rivers, of which the main one is Tapi-Pumduang
River. This feature contributes to the bay’s
abundance and rich marine biodiversity which
including mangroves, seagrasses beds and
coral reefs. It is an important food source of
marine species and also a nursery for many of
its off springs. With these qualities, the Ban
Don Bay was designated to be a Ramsar Site
as announced by the cabinet of Thailand about
the list of wetlands with international and
national importance in Thailand, and introduction
of related wetland conservation measures on
August 1, 2000.

During the passing years, the abundance
of natural resources at Ban Don Bay attracts
those who want to exploit these resources by
fisheries and aquaculture activities. Examples
of this exploitation includes shrimp farming,
small and large clam farming, and so on.
However, these activities lead to significant
environmental changes in Ban Don Bay.
Commercial fisheries such as trawling and
push nets impacts on local fisheries and creates
conflicts between local fishers and illegal
fishing entrepreneurs. This exploitation brings
the degradation and reduction of marine and
coastal natural resources, especially, the flora
and fauna which are important to the locals.
This links with the loss of food security and

nature-based economic security for the locals.
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The Environmental Fund played a key
role in providing monetary support to two local
environmental NGOs the Local Development
Foundation and the Forest and Sea for Life
Foundation-which continuously ran projects to
solve problems at Ban Don Bay during 2004
to 2016. Otherwise, even if knowledge and
experiences were available and utilized to
solve Ban Don Bay problems, it wouldn’t
cover the entire area and there would be a lack

of continuity projects and implementation.

Lessons learned from previous experiences
are integrated to strengthen local communities,
youths, network capacity and participation
in natural resource restoration to create a
sustainable model for natural resources and
environmental conservation at Ban Don Bay.
This model can then be expanded to other
communities later on. It also encourages practical
and sustainable participation of schools,
communities, and relevant authorities to support
conservation restoration and monitoring of

Ban Don Bay resources.

The conversation primarily targets on
eight communities located around Ban Don Bay,
located in four sub-districts, and five schools in
three districts of Surat Thani. Activities were
continuously implemented until completion in
2016. After that, there were 23 communities,
10 schools, 9 Tambon Administration Organizations,
and 1 municipality around Ban Don Bay that
participated.

o

JAUMUBNINLAL

The Project leads to the abundant and

restoration of marine and coastal resources at
Ban Don Bay. Based on a study on value of
direct use of 20 economic marine resources by
Ban Don Bay fishers during 2014-2016, total
value is greater than 339 million Baht. It
increased by 36,811,332 Baht per annum. This
means the local fishers caught more marine

resources.

It is said that the success of these
projects relies upon collaboration from all sectors
namely local administrative organizations,
communities around Ban Don Bay, teachers
and students. Strong collaboration between
local communities enhances the abundance of
marine and coastal resources in Ban Don Bay.
The following exclusive interviews reveal
concepts and real practices of key personnels

who contribute to the success of the project.
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Creating a mutual understanding with

villagers and fishers

Mr. Praween Julphakdi, Chairman of the
Forest and Sea for Life Foundation, and a
coordinator of all three phases consisting of three
projects namely 1) Collective Protection of Ban Don
Bay Project; 2) The Cooperation Project on
Environmental Restoration of Ban Don Bay by
Community; and 3) The Project on Enhancing
Learning to Sustainable Development on Ban Don
Bay Wetland, provides overview success of
these projects. The detail is mentioned as

follows:

“During the first phase, villagers didn t
understand the environmental conservation.
Therefore, we had to create better understandings
on this in order to solve Ban Don Bay problems.
We adapted the community and stakeholders

participation principle into natural resources

JUMUBNINLAL

and environmental management. Practically,
the Ban Don communities have jointly managed
their resources ever since, especially, the
establishment of community groups for marine and
coastal resources conservation in Ban Don Bay,
funds management e.g. local fishery fund, and natural
resource restoration projects such as community
mangrove forest plotting, crab reproduction in
mangrove forests, fish aggregation devices, crab
banking, mangrove planting, and protected zone
announcement. These activities occurred due to
the participation of communities to develop a model
for sustainable use of resources to establish a
learning area for kids in the communities; and in
cooperation with school teachers to design a local
curriculum for children to learn about resources
in their communities. At the same time, communities
can create a learning center on Ban Don Bay local
resources, by passing the local knowledge from

participating local intellectuals or experts in the

field of local resources, to making jointly local rules

and making learning processes in schools. Creating
a practical platform will harmonize the community
and leads to sustainable community resources

management.”
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A learning platform on ecosystem,

biodiversity, and natural resources conservation

Mr. Chanintr Yalee, Deputy Village Head,
Moo 4, Nua Nam Village, Pumreang Sub-district,
Chaiya District, shares experiences about the
establishment of sustainable local resources
management projects such as mangrove crab
reproduction zones in mangrove forests to conserve

this species. The detail is mentioned as follows:

“Around eight to nine years back, the
resources in mangrove forest were significantly
reduced, especially mangrove crabs which were
almost gone. As a leader and someone who depends
on mangrove forests for living, I thought that 1
had to do something to stop the problems before

mangrove crabs were gone forever.

So, 1 started to invite people in my community
to conserve the mangrove crabs by setting up a
demonstration plot in mangrove forest for their
reproduction. I also set up a mangrove forest
conservation group, and designed the rules and
regulations together with other villagers. If you
ask me whether I am tired or not, yes I am. But
when I see the smiles of my fisher folks, the tiring
feeling is gone. This is because they are my
brothers, sisters, cousins and friends. They are
my family. If we have abundant and sustainable
resources, all of us will have a better livelihood.

We all will be happy. And I will be happy too.

Development on Local School Curriculum

Ms. Supavadee Jewsuwan, teacher at
School of Nua Nam Village, Pumreang
Subdistrict, Chaiya District tells about the
local curriculum development for schools. The

detail is mentioned as follows:
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Teacher at School of Nua Nam Village,
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(14 When asked whether this increases
more Jjobs for teachers, the answer is “yes”.
But if we don’t do it, the kids will forget

their roots when they grow up. N

“There are three formats in the local
curriculum. Those are: 1) Content integrated
into eight subjects in primary education; 2) one
subject for the secondary school, and 3) set up
the Ban Don Conservation Club for primary
and secondary schools. The schools have aim
to raise conservation awareness among students
through the design of the local curriculum.
The conservation content is also integrated
into school activities to enhance a sense of locality
because most of their families are fishers who
gain income from fishery. Therefore, it’s
important that the kids learn to love and see
the importance of fishing and coastal resources.
When asked whether the local curriculum gives
more work to the teachers, the answer is
“ves”. But if we don t teach all these things to
our children, they might forget their roots when
they grow up. The heart of this curriculum
emphasizes self-sufficiency for communities.
We start with the kids in school and then
expand to families and communities. In the
future, the communities will be stronger and

’

more sustainable.’
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Collective Protection of Ban Don Bay (2004-2007)

Eight community organizations
monitored the preservation and
use of resources in Ban Don Bay

e Five environment conservation
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clubs in Ban Don Bay schools
School curriculum on
environmental education for
the kids and youths in
community formal and
non-formal education systems

around Ban Don Bay

o Tree planting and reintroduction

of marine species into Ban Don
Bay through continuous

learning activities

e Established learning in two

areas and environmental
education centers in five schools
to improve access to
information about environment
Wide participation of
communities towards
conservation and rehabilitation

of the Ban Don Bay area.
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Moreover, new knowledge is discovered
during the sustainable Ban Don Wetland
management process i.e. learning activities
among local communities need to be implemented
together with activities related to economic or
practical and tangible benefits. To drive
community learning, proper methodology to
meet the nature of groups is required. Project
management must firstly outline expected
outcomes. This is to be done together with
project monitoring, learning and continual

implementation. Providing various levels of

., dumununi g
Special Tn
support to the core groups is necessary for the
success of the project, as well as to maximize
the impacts from data collection on the use of
Ban Don Bay natural resources, to planning and
creating tangible results from a fishery-based
economy to ensuring sustainable resources

management in the future.

Lastly, Mr. Praween Julaphakdi concluded,
“Creating a learning process is the heart to
sustainable marine and coastal resources

management of Ban Don Bay ‘

erview

Success stories at Ban Don Bay

nsensERUNsEaudgnssanisitudiguun U w.a. 2556-2559
The Project on Enhancing Learning to Sustainable

The Cooperation Project on
Environmental Restoration of

Ban Don Bay by Communities
(2009-2012)

Development on Ban Don Bay Wetlan
(2013-2016)

e Seven community organizations

e Monitoring and replanting of
mangrove species in deforested
mangrove areas

e Fish houses in nine villages, and
crab banks in three villages

e A strategic plan for Ban Don Bay
management

e (Clearly demarcated mangrove
forest and sea grass areas within
two kilometers in Pumreang Bay

e Career development for local
fishers such as demonstration
plots for mud crabs and mangrove
crab farming in mangrove forest

e Changing fishing gear to that
which supports conservation aims,
and establishing groups to facilitate
fishing gear changes

e Saving groups in 10 villages.
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Community organizations/
conservation

groups in 23 communities of

Ban Don Bay

Local conservation curriculum
applied to 15 schools

Established a study on the use

of aquaculture resources in

fishery of Ban Don Bay

10 groups on facilitating fishing
gears change

Mangrove crab reproduction

plots in mangrove forest borders

are available for learning

activities in four areas

Five fish houses and four crab banks
Demarcation and publicity billboards
showing habitats of rare marine species
Local provision of protection and
conservation of natural resources and
the environment in nine Tambon
Administrative Organizations and

nine municipalities.
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& lIsrael and
fpore Models
N Precious Water

Management

Tng  Walaiporn Preudthipongkul
Plan and Policy Analyst, Professional Level
Office of the Permanent Secretary for Ministry of Agriculture
and Cooperatives

#

» This year, 2017, the summer starts on
March 3 and ends mid-May, officially announced
by the Thai Meteorological Department. “The
daytime temperature gradually rises. The
temperature peaks in the middle of the day.
This will lead to severe and everlasting drought
in many areas yearly. Thus, the problem on
freshwater shortage cannot be avoided during
this time, although average annual rainfall is
relatively high (1,572.5 ml.).” To learn a better
way to overcome the limitation, this article
will share the best practices on water resources

management from Israel and Singapore.

Every Drop of Water

is Priceless in Israel

Israel has approximately 6 million
inhabitants and in its area of 27,800 sq. km, 60
percent of the land are deserts. Only 11 percent

of the land is sandy gravel which can use for
agriculture. Israel has an average annual rainfall
of only 33 ml. since there will be rain only during
winter season. The main water resource is Galilee
Lake, which is the brackish water, containing
chloride or salt of 10 micrograms per liter. The
Galilee Lake collects freshwater from the Jordan
River and the Kinneret Lake; which contain
chloride or salt of 200 micrograms per liter.
Besides, the groundwater has extraordinary high
chloride rate of 1,500 micrograms per liter.
Therefore, the Israeli Government has paid
attention to utmost utilization of wastewater
management. The water for consumption must
be innovatively decontaminated, ensuring clean
freshwater prior to distribution for further

household consumption in each area.
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Water Management in Israel

The Israeli Government realizes the
necessity of effective and systematic water
management through setting a variety of clear
and tangible regulations and continuously
developing water engineering technology.
Apart from that, Israel has established a sole
organization responsible for water management
which can produce 50 percent of fresh water
for national consumption. As a consequent,
Dr. Weinberger Gavriel, Director of Hydrology
Institute, revealed that “Israel has organized
grids of 2,000 million sq. meter freshwater
management through the existing 6,500 kilometer

underground pipeline system, delivering fresh

water from the North to the South of Israel for
consumption and for electricity production
proposes. Yet, the current water grids are
completely connected to the remaining water
production plants along the coasts to deliver
water to all areas in the country.” The water
management system of Israel receives good
cooperation from the people. Law enforcement
and legal penalties are forceful and very strictly
applied for any misuses of water; e.g. the
prohibition of using cheaper water allocated to
agriculture production for household consumption.
Prior to utilizing water in agriculture, detailed
planting schedules and water usage plans must
be submitted to the relevant government agencies
for permission. Through the implementation of
these strict water management mechanisms in

Israel, no cases of water smugglings are reported.

Systematic Agriculture Land
Management

There are two methods of systematic
agricultural land management in Israel, namely,
“Kibbutz” and “Moshav”. The “Kibbutz” is a
style of land settlement management for
farmers who own no land. The income from
crop sales will be put together and the profit
will be shared equally among the farmers. But
the “Moshav” is the formation of farmers’ groups
to work together on farming as a cooperative
model. Each Moshav comprises approximately
60-200 families, each of which has their own
lands, houses and agricultural equipment and
tools. The “Moshav” will be responsible for
marketing promotion, providing necessary
equipment and tools for agriculture at the
reasonable prices, and equitably managing land

and water availability for every member.
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Technology Invention for
Agricultural Production Process

A most remarkable and successful
technology for agricultural production processes
is measuring water intake in plots. This invention
helps improve efficiency of water use. Research
is conducted to study how much water each
plant needs, and the water-absorbing rates of
soils. With these data sets, the farmers can manage
water more effectively by using drip-feed
systems to deliver the exact amount of water
that the roots can absorb. Nowadays, more than
70 percent of planting areas are equipped with
drip irrigation systems while only 30 percent
of planting areas still use sprinkler-based
systems. Drip irrigation can improve efficiency
of water supply to crops by more than 90 percent
when compared with pumping water directly
onto the fields. Accordingly, drip irrigation
helps relieve problems associated with the

struggle for water.
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Water Technology Invention
and Innovation

Israel has developed world-leading
technological capabilities in water technology,
such as purifying salty water into fresh drinking
water. Furthermore, Israel leads the world with
the highest rate of wastewater treatment and
reuse from household and industrial consumption
(75 percent), while Spain is ranked the second
with a rate of 20 percent. Israel also introduces
water technologies to other countries. Their most
outstanding innovation is the Reverse Osmosis
System (ROS); which produces drinking water
from seawater. The ROS starts by pumping
seawater, with the high-pressure pumping
machine, into the water filter membrane elements.
The ROS filters desalinize the seawater, with
the ratio of two cubic meter seawater to one cubic
meter of drinking water. Up to now, there are
two huge water production plants, which can
provide 50 percent of water consumption in
Israel. Coverage will increase to 70 percent
when the third plant construction is completed

Soon.
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Singapore: The Country
of the Best Water Management

Singapore consists of a main island; 682
sq. km large, and another 62 small islands;
approximately 697 sq. km in total. Singapore
is in the monsoon zone, which will have rain
for most of the year. Thus, it has an average
annual rainfall of 2,400 ml. However, since the
country size is small and there are only a few
natural fresh water resources, it is difficult to
sufficiently reserve rainwater for future use.
This brings some difficulties during times of
water shortage. Singapore has approximately 5
million inhabitants and its average water
consumption is 155 liters per person, per day.
It is forecasted that by 2030, the population
will rise to 7 million inhabitants; thus, the water
consumption will be double-fold higher in
every 16 year. Singapore has foreseen these
risks of water shortages. Therefore, the Singapore
Government has set a target of reducing water
consumption to 147 liters per person, per day
by 2020.

Tools and Mechanisms
for Water Management

In the past, Singapore depended on
imported freshwater from Johor, Malaysia per
the two Memorandums of Understanding (MoUs).
The first MoU was ended in August 2011, and
the second one will be completed in 2061.
Subsequently, securing sufficient domestic
water supply to meet consumption needs is the
major factor for the Singapore Government, as
it accelerates the implementation of the

sustainable water management. The availability
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of embedded policies and the provision of

appropriate equipment and mechanisms are
necessary. Various measures for water
conservation are being launched, including the
Water Efficiency Labeling Scheme (WELS),
Water Tariff and Water Conservation Tax.
WELS is designed to promote labeling providing
water efficiency information on kitchen utilities
and tools. Those measures on Water Tariff and
Water Conservation Tax are relatively defined
in both compulsory and voluntarily basis. They
include pricing mechanisms and increasing
the water value. As more water is consumed,
higher rates of Water Tariff and the Water
Conservation Tax apply. The tax rate varies from
30-45 percent of the water price. However, to
motivate more utilization of recycled water,
tax exemptions are valid for private sector

organizations using water from the NEWater*.

The recycle process of used water by the waste water retreatment. Firstly, filtering the elements with membrane technology, then sterilizing with ultra

violet irradiation, and finally, the water will be clean and good for consumption.
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Awareness Raising

The Government also places emphasis
on educating people and awareness raising
through campaigning and media advocacy, e.g.
launching a campaign on “Let’s Not Waste
Precious Water” in 1981. This campaign aimed
to motivate decreasing water consumption to
11 percent annually in household and industrial
consumption. There are also initiatives
implemented in cooperation with relevant
sectors, often under Public-Private-People
Partnerships. An example is the Active, Beautiful
and Clean (ABC) Waters Program, which
encourages people’s participation and initiates
self-belonging to raise awareness of the use
and conservation of water resources and
waterways. The collaborative program achieved
its purpose, and thus a genuine movement on
water conservation was fully established.

The success of Singapore’s water resource

dovlan
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management program and its implementation
is acclaimed by international communities as

one of the best models in the world.

Both models of water management
from Israel and Singapore demonstrate the
influence of strong management, invention and
innovation on effective and creative water
supply and delivery. Accuracy, good planning
and participatory approaches of water resource
management in the agriculture sector are also

essential.

For Thailand, over the past few years,
we suffered from a drought crisis across country,
which severely affected the agriculture sector.
Lessons learned from the best models on water
management confirm the necessity of proper
planning and systematic management of water
resources. This includes raising people’s
awareness on how to use our precious water

more effectively. N -
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. Trat, the eastern-most province of Thailand,
is very famous for its natural attractions, especially
the beautiful scenic view of the sea and islands,
such as Koh Chang, Koh Kut, Koh Mak and
Koh Kham. Other than attractive islands, Ban
Nam Chiao, the eco-tourism community, and
Ban Hat Lek Border Market, the village on
Thai-Cambodian border, on the main land of
Trat are also noted to visit. These make Trat
one of the twelve cities tourists should not
miss or one of the “Twelve Cities Hidden
Gems” recommended by Tourism Authority of
Thailand. This province is ready and capable
for tourism with remarkable places, eco-tourism,

local way of life, art and culture.
Getting to Trat

Located approximately 320 kilometers
away from Bangkok, Trat can be reached by
car via a highway from Bangkok passing
through Chonburi, Rayong, and Chanthaburi,
taking about 4 hours. On the way to Trat, you
will see many orchards and natural scenes
along the road. In case of having a limited

time, you can fly to Trat via Bangkok Airways,
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the only airline to Trat. The 3-return fight daily
airplane will take you around 45 minutes from
Bangkok Suvarnabhumi Airport to Trat Airport.
Editorial board is pleased to introduce you to
“Trat Airport,” the environmentally friendly
airport that excels on environmental care and

management.
Trat Airport

Trat Airport is a commercial airport. It is
the third airport built by Bangkok Airways
Public Company Limited and commenced
operations on March 31, 2003. It ia located at
Tha Som, the Sub-district in Khao Saming
District, and Bang Pit Sub-district in Laem
Ngob District of Trat Province. The Airport is
far from Ao Thammachat about 10 kilometers.
At Ao Thammachat, there is a ferry pier to
Koh Chang. On the area of 1,200 Rai (or 1.92
squre kilometers), the airport has its runway of
1,800 meters long and 300 meters over-run
distance. Trat Airport's open-air passenger
terminals are built in harmony with nature.
The open architecture is breezy and is surrounded
by shady trees and well-maintained flower

gardens for passengers.
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“Trat Airport” is built with genuine care
for the environment and with respect to the local
community. It was awarded the “Outstanding”
EIA Monitoring Award from the Ministry of
Natural Resources and Environment five times,
in 2008, 2009, 2011, 2014 and 2016. In 2016,
it was awarded the “Excellence” EIA Monitoring

Award for the first time.
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EIA Compliance

Bangkok Airways Public Company
Limited, the owner of Trat Airport, built this
airport to provide convenient air transportation
and link the Eastern part to other parts of the
country and to neighboring countries, such as
Cambodia, to promote tourism and export of
Thai Eastern fruits. The Company had planned
and studied feasibility of the construction of
the Airport since 1999. In June 2002, the
Company submitted the Environmental Impact
Assessment (EIA) report of Trat Airport
Project to the Office of Natural Resources and
Environment (ONEP) and got the approval on
December 9, 2004 with a set of environmental
impact mitigation and monitoring measures to
be implemented and reported to the ONEP
and the Department of Civil Aviation (DCA)
twice a year. The Company has thoroughly
and continuously implemented environmental
measures. Owing to the awareness of environmental
problems and caring on the nearby public, the
Company has set the policy to manage those
issues for the Company’s executives and stuff

to implement.
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Environmental Policy

Bangkok Airways Public Company Limited
has operated its environmental measures in
accordance with the company's vision, mission,
plan, and policy framework. Its three airports:
Samui Airport, Sukhothai Airport and Trat
Airport are operated with the same pattern and
direction of environmental principles. The
environmental policy of Bangkok Airways is
being set for the three Airports. To successfully
implement this environmental policy, six
environmental management principles are issued

for practice:

1. Comply with relevant environmental

legislation and regulations;

2. Prevent and minimize environmental
impacts in accordance with the environmental
mitigation and monitoring measures stated in
the approved EIAs and other international

guidance;

3. Promote awareness and participation
in natural resources management and

environmental impact reduction, for example,

AviDadouNIa:UaEy

using environmentally friendly resources,
separation solid waste or garbage at source,
and more reuse and recycle to reduce energy

consumption;

4. Publish the Airport’s policy for public

hearing to improve environmental operations;

5. Monitor and evaluate regularly to

improve the Airport’s environmental performances;

6. Review environmental policy and
goals regularly to improve sustainable

development.

Environmental Management
in Trat Airport

Trat Airport has environmental protection
and management measures for the surrounding
area of the Airport, in terms of landscape
management. It increases lush green areas
within the Airport by landscape gardening and
grass planting to cover the soil. In addition,
the Airport organizes activities to promote
awareness of the environmentally friendly use

of resources, for example,
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Natural Conservation and Energy

Saving

Electricity saving: the Airport promotes
and campaigns for employees to save energy
by turning off air conditioning during lunch
break and after work, turning off inactive
computers and posting energy saving campaign

posters, for instatnce,

Water conservation: the Airport is equipped
with water-saving faucets and sanitary wares,
such as bubble faucets. It also campaigns for
reasonable use of water and attaches stickers
of water saving at toilets and near water
faucets.

Wastewater Management

Wastewater in Trat Airport generally
generated from passenger terminals, canteens,
and office building is treated at the wastewater
treatment system of the Airport. Wastewater
contaminated with oil and grease from Airport’s
canteens is primarily treated by oil seperator
before sending to the wastewater treatment

system.

dvinadouNa:uaiy

Solid Waste Management

Solid wastes such as food garbage, tree
branches, leaves, paper and plastic garbage in
the Airport are disposed of in the clear garbage
bags and waste bins arranged at various places.
The two main points of placing solid wastes
are 1) at the area of aircraft and employees'
residential areas, there are two types of trash
bins; general and recycle bins, and 2) at the
canteen area, there are three types of bins; for

wet, dry, and recyclable garbage.

In addition, Trat Airport also cooperates
and supports communal activities to nurture
local art and culture conservation. It also
promotes tourism of Trat through the plethora
of environmental activities, such as, the Garbage
Collecting Project and the Mangrove Forest
Planting at Tan Koo Gulf Beach Project. Other
mass relation activities with communities
surrounding the Airport are regularly performed
as well. The environmental management in the
area of Trat Airport has been accomplished by
staff and executives of the Airport consecutively
as evidenced by many Awards to guarantee
the environmental standard performance of
Trat Airport. The awards are the pride for
successes and also the commitment to excel in
environmental practices to be a model for
other development projects to sustainably care

for the environment and natural resources.‘.___,v‘

rways Al G2 '| 2012
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Balance and
Diverse

The Model of Coastal Resource Management
Mainly on Fisheries and Sustainable Agriculture

L

» Kung Krabaen Bay Royal Development
Study Center, located at Khlong Khut Sub-district,
Tha Mai District, Chanthaburi Province was
initiated by His Majesty King Bhumibol
Adulyadej on 28 December 1981. The objectives
of this center is to be a center of study,
experiment, research and development in
the form of coastal resource management,
concentrating on fisheries and sustainable
agriculture projects. In the area of 85,235 rai
covering 33 villages, the multi-disciplinary
approach is applied to operate this center. Related
agencies cooperate in knowledge development
focusing mainly on coastal fishery resource
management, sustainable agriculture and tourism
development. The curriculum for training farmers
is based on the outcomes of previous successful
training projects. Furthermore, the Sufficiency
Economy Learning Center has been established
here as a model of sustainable agriculture and
fisheries development at the local level through
the sample farmers who succeeded. All sectors
are integrated and work on a people-centered
concept with principles of people’s self-sufficiency,
moderation, rationality, self-immunity and less
dependence on external factors. In addition, they
incorporate the capabilities of local condition
in terms of social condition, life-style, culture
and environment. On this occasion, the Nature
and Environment Journal would like to present
the story of this Sufficiency Economy Learning
Center to our readers.

New Agricultural Theory Group
in Sufficiency Economy
Learning Center

Sufficiency Economy Learning Center,
New Agricultural Theory Group is located at
Moo 3, Ramphan Sub-district, Tha Mai District.
It is a medium-sized learning centers. Ms. Mali
Khantheera, the chairman of this center, has
applied the knowledge of multiple cropping,
seasonal crop rotation and planting orchards
without using chemical substances in accordance
with Good Agricultural Practices derived from
Kung Krabaen Bay Royal Development Study
Center on her 32-rai land. She stated that, in
the past, growing rice was done once a year and
relied mainly on chemical agriculture substances.
The monoculture pattern not only increased
the farmers’ expenditure, but also caused many
negative impacts. She applied the knowledge
gained from the training, which is practical
and suitable to her land. She divides her land
into mixed proportions of the paddy field,
house, the rubber tree plot and the fruit tree
plots, including mangosteen, long kong and
rambutan, inserted with herbs in each plot.
Moreover, the know-how of land use planning,
soil improvement, water system management
including preparation of organic and
bio-fertilizer for pest control were applied and

done by household labors.
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Ms. Mali further relayed about the help and
advice from various agencies - “the officers from
Kung Krabaen Bay Royal Development Study Center
and Land Development Office came to monitor
my farm, solved the acid soil problem and gave me
bean seeds, sunhemp seeds and some lime for soil
improvement. However, I thought that I should not
beg for everything. It was enough.” Ms. Mali insisted
that she used to take the help but from now she is
ready to help the others. She added that, “Then [
shared what I learnt to my community members.
No one can give us forever. We should be able to
do everything by ourselves.”

Even now, the officers from Kung Krabaen Bay
Royal Development Study Center still follows-up
and gives some advice about chemical-free cropping;
for example, tree planting as buffer zone between
one land and the neighbor’s land and ridge tillage
to prevent the water with plant diseases from
other area. Presently, the learning center has also
becomes the demonstration site for farmers from
other areas to visit and collect knowledge such as
cropping pattern, organic fertilizer production and
herbal insecticide, etc.

The Group of Shrimp Farming
with Seawater Irrigation System in
Sufficiency Economy Learning Center

In the past, the farmers in Na Yai Am District
did their shrimp farming with folk wisdom, which
did not incorporate water management system and
the treatment of waste water before releasing into
the water body. Due to the chemicals used, the
farmers could not reuse the water. To solve this
problem, they had to installed long pipes for pumping
seawater from over 500 meters away into their
shrimp farms. This expenditure was a huge burden
to them.

Mr. Damrong Sa-nohsun, the chairman of The
Sufficiency Economy Learning Center: Shrimp
Farming with Seawater Irrigation System Group
located at Sa Nam Chai Sub-district, Na Yai Am

duqalla=HannHay
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District, revealed that, “in 2005 the experts of Kung
Krabaen Bay Royal Development Study Center gave
advice to the farmers about shrimp farming in
semi-closed system and the utilization of microbes
in preparing a pond. They also gave advice about
the seawater irrigation system including the water
quality management throughout the shrimp farming
period through the training course under the
Semi-closed Aquaculture Rehabilitation Project.
The farmers learnt about pond preparation, pond
drying, soil improvement with lime and cesspit
system. The purpose of cesspit building is to contain
the seawater from the irrigation canal. The seawater
will pass a filter bag to the cesspit, then some
chlorine and tea waste is put to disinfect the water.
Moreover, they were taught how to treat seawater
with too much sediment or plankton, upgrade the
managing system in order to prevent the disease
spreading by birds and build the barrier to resist
the crabs’ invasion to the pond.” After turning
theory into practice, especially in the application
of seawater irrigation system and waste water
treatment system before releasing into the sea,
this practice not only improve the quality of life
of the people but also generates more income for
the farmer.

Sa Nam Chai Sub-district in Na Yai Am
District is the area of the pilot project under the
3-cleanness concept, namely, clean pond, clean
water and clean shrimp larva. In addition to that
concept, additional lands are developed for planting
fruit trees and home-grown vegetables in order to
ensure the farmers get additional income. The
success of this project is extended to neighboring
communities in order to exchange their ideas and
further knowledge development in the community.

Fishery Processing Community
Enterprise Group under the Learning
Center on the Royal Initiative

Fishery Processing Community Enterprise
Group, located in Chang Kham Sub-district, Na
Yai Am District, is one successful model of the
Learning Center on the Royal Initiative in

Nature and Environment Vol. 6 No. 2 April - June 2017
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professional development of fishery product
processing such as sweet dried fish, shrimp paste
and crispy clam shell. In the past, the people in
this community earned their livings by artisanal
fishery. However, in recent years, they faced
problems due to higher and higher fuel price. In
addition, the selling price of their products are now
higher than their cost. Therefore, the fishermen
went to Kung Krabaen Bay Royal Development
Study Center to request for assistance.

Mr. Sutep Malitao, the chairman of the
Learning Center on the Royal Initiative: The
Fishery Processing Community Enterprise Group
told that in the past when the price of the fishery
products was low, the community members had
to discussed on how to increase the value of their
products in order to generate enough income to feed
themselves. After the discussion, everyone agreed
that the fishery products should be processed but
they did not know how to process it or where to
sell the processed products and more questions
followed. Thus, they went to Kung Krabaen Bay
Royal Development Study Center. At first, they
hesitated and were worried but their anxiety
disappeared when they received a warm welcome
from the officers of Farmer Groups Promotion and
Development together with the officers of Kung
Krabaen Fishery Cooperative Ltd. They informed
them about our problems and received good advice.
Moreover, they received a training course concerning
the manufacturing, seafood processing, packaging
and marketing.

Later on, the learning process has been applied
to practical use, starting from the community’s
agreement on the setup of fishery product processing
group. Mr. Sutep was a voluntary pioneer who
processed all of his fish. He demonstrated the fish
processing process to the group’s members and
let them taste his processed product. Then, he gave
his products free of charge to the people in his
community and received feedbacks on how to
improve his product. The result was satisfactory
and Mr. Sutep further explained that “I was still

duqalla=HannHay

unsure of my product so I did market testing. I let
customers taste my processed products before
buying. I told them that I had tested the customer’s
acceptance before distributing the products all
over Chanthaburi Province. The result was that, 80
to 90% of the tasters said that the processed food
was tasty and the price was reasonable. After that,
I had a chance to sell my products in the district
office when there was monthly meeting of sub-
district headmen and village headmen. Some of
village headmen placed the orders for the products
and business continued to expand. Then, I started
selling them in the provincial office at the time of
provincial meetings. At that time, many customers
bought my products and I had one full year
pre-orders. Nowadays, the products such as sweet
dried fish, shrimp paste, crispy clam shell and
dried jellyfish are well known to the customers.
The fishery product processing brings about
additional income and stable job for the group’s
members. Furthermore, our group’s activities have
extended to concern for the environmental
conservation in the area and we have started
activities such as making the crab bank, planting
mangroves and restoring the sources of sea-grass.”

Those three learning centers aforementioned
are some parts of the knowledge model. Knowledge
model has contributed to the recognition of the
cause of the problem, giving a chance for the
farmers to participate in thinking and decision-
making, applying the knowledge gained from the
training to practical use in their farms. Thus, if
anyone is interested in the learning center, you may
firstly find what is one’s need and then they can
go to visit any of the learning centers or ask for
the advice from the Royal Initiative Development
Projects. With King Bhumibol Adulyadej’s prudential
vision, talents and love for his people, he initiated
over 4,000 Royal Initiative Development Projects
throughout the country. On this occasion, Nature
and Environment Journal, accompanied by all its
readers, appreciate his love for the Thai people
and will appreciate him forever. ‘
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By Editorial Board

Black sand beach is characteristic of
beach with black color sand. There are five
beaches in the world which are called black
sand beach namely; Jici Beach in Taiwan,;
Langkawi in Malaysia; Lost Coast in California;
Punaluu Beach in Hawaii; and the Black Sand

Beach, at Laem Ngob, Trat Province, Thailand.

The Black Sand Beach at Laem Ngob in
Trat was designated as a National Forest since
July 1974. Currently, the beach is responsible
by the Black Sand Beach and Mangrove
Ecotourism Center and supervised by the
Popular-State Center for the Eastern Marine
and Coastal Protection, Department of Marine
and Coastal Resources. In 2016, the Beach
was promoted as a “Natural Wonder” by the
Tourism Authority of Thailand. Prior to that in
2015, it was announced as one of the “Nine
Places Must Visit in Trat.”

Balance and
Diverse

. —ﬁﬁ

-

The Black Sand at Laem Ngob

The Black Sand Beach lays along the

mangrove coast. The beach is appeared at

night when sea level low. When we touch
the sand, it is not cling to our hands. The
Department of Mineral Resources reports that
“Black sand mostly consist of iron mineral
which is called limonite. The limonite color
ranges from red brown to black. The mineral is
derived from the decay of mining waste and
shells fragment mixed with quartz, or from the
erosion corrosion of iron material. The black

’

sand does not contain any medicinal value.’

Miracle of Nature:
Animal’s Nursery Grounds and
Mangrove Forest Habitat

Apart from distinctive natural characteristic
of black sand, the coast is high biodiversity;
several species of plants and animals inhabit
there. The coast covers the area of approximately
1,500 meters length and 300 meters width,

surrounded by mangrove forest. Three villages

Nature and Environment Vol. 6 No. 2 April - June 2017
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closed to the beach namely, Baan Yai Mom,
Baan Klang, and Baan Khlong Por. It is also
nursery ground of variety animals for instance;
telescope creepers, horn shell, mussels, turtles,
snakes, lizards, monkeys and several species of
birds. In addition, this area is occupied by many
mangrove species such as sea holly, nipa
palms, Indian marsh fleabane, tagal mangrove,
olive mangrove, portia tree, black mangrove

and red mangrove.

Fertility of the Marine
and Coastal Ecosystem

Trat province is high biodiversity of
marine and coastal ecosystem. The province is
relatively an important source of sea food
production in the country. The existing plentiful
of biodiversity is a result of development project
model that collaborate between government
and public sector. The project model on natural
resources and environmental management
covers all three division; upstream, midstream
and downstream areas (from Bo Rai River to
Trat Bay). The project campaign encourages
reducing and stopping use of chemicals substance.
Also, the collaboration of communities and
government agencies on marine and coastal
management to ensure the abundance of nature

1s enhanced.

Community Participation
for Sustainable Ecosystem
Protection

According to a Feasibility Study in 2011
on Civil Planning for Coastal Erosion and Port
Construction which prepare for the expansion
of industrial estate on the eastern coast, it

revealed that the coastal erosion in Trat was

i

BaLance and Dlverse

moderate, approximately one to five meters
per annum. The erosion covers the areas of
46.63 kilometers in three Districts which are
Muang, Klong Yai and Laem Ngob. Accordingly,
the Black Sand Beach and Mangrove Ecotourism
Center try to mitigate coastal erosion problems
by collaborate with local communities planting
mangrove trees. In addition, the tradition usage
about mangrove species to increase value added
of herb and local food is provided. The example

usage of mangrove species are as the follows:

Indian marsh fleabane helps lowering

blood pressure, diabetes and neurotic nurturing.

The leaves are used as tea.
Sea holly relieves skin diseases

venom. The leaves are used to m

and release

ki ake herbal
snake

soap and herbal juice. |
Red mangrove helps t0 stop bleeding and

release stinging venom from catfish and string
ray. The leaves are cooked for tempura deep-fried
as a local dish.

Nipa palm leaves arc hand-

hats and can be used for desert contai
In addition, the Ecotourism Center in

cooperate with the Yai Mom Community, present
health programs which include black sand spa,

coconut shell spa for anti-aging facial and healthy

food from local cuisines.

9
woven as farmer's

ner.
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By the way, the coastal area is developed

to be tourism zone by the Black Sand Beach
and mangrove Ecotourism Center. The tourism
zone comprise one-kilometer board walk and
interpretation sign through the mangrove
forest. Tourists will be well-informed by the
signs at six interesting scenic point. These points
are charismatic animal sight-seeing such as
mudskippers (which appear only during ebb
tides in the night time); mangrove crabs (both
black and colorful species); fiddler crabs;
fireflies in the night; various species of shore
birds; and rare telescope creepers that have

stupa shape.

However, balancing between tourism
activities and natural resources conservation at
Black Sand Beach is required strongly support
from the local communities. The various
activities are implemented, for instance planting
mangrove species, releasing aquatic animal
and acting tourism services. These communities
contribution could maintain sustainable use of
existing natural resources at Black Sand
Beach. & -
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