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Editorial Note

Nature and Environment Journal, Vol. 8,
No. 2, (April-June 2019) presents the National
Reform Plans on Natural Resources and
Environment on the topic of water resources
and marine and coastal resources. One of the
interesting articles in this journal is an article
about water resources management in the
special interview with Dr. Royol Chitradon,
who is an expert in Thailand's water resources,
serving as a Secretary-General of Utokapat
Foundation under Royal Patronage of H.M. the
King. The interview emphasized the success
of water resources management at the local
level used as a model for further expansion to
the country level. In the Cover story column,
presents the conservation of marine and coastal
resources through lesson learn from Bang Phat
community, located in Phang Nga Province.
In the Environmental and Pollution column,
presents the Geo-informatics system for spatial
management in water resources management,
Thailand watershed classification, and watershed
management policies. Balance and Diverse
column focuses on the conservation of mangrove
forests which presents Pak Nam Prasae
community in the midst of environmental
conservation trend. The FAQ column offers
interesting knowledge about marine national
parks in Thailand that continues from the
previous issue; performance of Sustainable
Development Goals (SDGs). Lastly, the
infographic describe, in the diagram, what does
Thailand do for moving towards the sustainable
development?

The Editorial Board hopes that
the knowledge about natural resources and
environment from various journal's articles
would lead readers to additional understanding
and awareness of the importance of the national
environment and natural resources. These
understandings and awareness would bring

about collaborate for sustainable preservation
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Declaration of Intent on Performing Duties by Adhering to Moral Principles and
Transparency on the occasion of the National Civil Servants Day, 1 April, 2019
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The Ministerial Regulation on Prescribing Area in Bang Kachao Subdistrict,

Bang Ko Bua Subdistrict, Bang Nam Phueng Subdistrict, Bang Yor Subdistrict,
Bang Krasob Subdistrict and Songkhanong Subdistrict of Phra Pradaeng District,
Samut Prakarn Province are Environmental Protection Area B.E. 2562 (A.D. 2019)

i§ov91nUn Cover Story

<] DOAUNITHY YUYUUNRALAUNTEUSNENTNEINTIIMELALaZIEE
Lessons Learned on Bang Phat Community and Marine and Coastal Resource
Conservation

dun1uniWiFAY Special Interview

22 A3. 5988 INTADU Uizﬁﬁuﬂiiuﬂﬁﬂﬁg‘l;lﬂimﬂ é’ﬂu‘m%’wEnfliﬁliiusmﬁl,l,az?ﬁl,t,’mé’au
uaznssuMsuaziavidnsyatiSgnaian Tunssususigudud Ses msudussive
AMUNITNYINTTITUV IR LALAWLINADU LIDINTNYINTUN
Dr. Royol Chitradon Chairman, Thailand's National Reform Committee on
Natural Resources and Environment, Director and Secretary - General, Utokapat
Foundation under Royal Patronage of H.M. the King

dovlan World Focus

3 pansvat g sHaIUN NS ululRFanaoy (2)
Decoding SDGs; Environment dimension (2)

Avnomaauna:uawuy Environment and Pollution

ruuilansaumadmiunsdamsdeiuilunisuimsdanismingansin
Geo-Informatics for Spatial Management in Water Resource Management

wlauransimuatuAuNINaNAUNSUTMSInNsaNUTelsEmAlneg
Policy on Watershed Classification and Watershed Management in Thailand

dupana:nainnaney Balance and Diverse

UIUUINUIUTEIE YUNaNNIERanIsaysnYawInday
Pak Nam Prasae Community within Environmental Conservation Trend

N1 - AdU FAQ
78 “grenuuiinmsalulssmelng”
nou?:=Uniau Epiloque

80 vsswalneynezls?.. e mlugniswaunégsgu (SDGs) A1u Planet




ISOJINU du.

(@K, : AN UULUNLALLRUNSNEINTTTTUY IR AL AL INADN)

1 Wvau 2562

FuthsynmaEeu aseiuiui 1 gy vemny

o o

diinanuulsunsuasinunine nsssuvALazauIndon
(an.) Mruednauyseniaausualnisufiiaulaeg
Sandnansssunazanulusdla Wetuil 1 wwey 2562
Welwd1s1enisuazid v an. Taufudsznie
wawsualnsUJURNulaegananaussTuLaTAIY
Tsdla Tagdl Wes9I9308 3T L@v1BNT an. JuIms

LAZLINMUNT @k, SIUUTTNIARALISUAIRINETD

L@UI5N1T A, Na1IleIMKNTNITIBNITUAE
Wamind an. lugiuzdisvnisuazyaaininiagy
Tnseminfesrnuddyuesnsufifnuseeudedng
939 Dasiulunseuvesnnssn 2353w uazaulusdla
fouszlovddrumundudify vun doaaz Wawinu
siannuliivszavsam fosanfvia dufueglumiu

AIPALNSUNIMSUNUAMIU
inRanArusssuiaznWIUSLia «
vluduinssniswassu

Tng nasusse

ga3nuarlusla Aseenu AseaAu AT Liloaid
AauUsElelneUsyrvusazUssmanAduly uaglean
F151wnsuazidming an. nanadUszaAlAuTTIe]
nsuiRnulaedandnausssuuazaulusila Anudn
“damdresusswgdufuanududasivnisianiuses
WIZEAAUW e Y (Fesas iRuIau ALY
lidussansnin uilvdgymivasndsazlssvrvuuas
wuargaszleviliunusiuiy Tnedasuluvan

ANIsTIN 2385553 UazA1ulUsla naaaly”

ABNUL LAVIBNT an. laanennansdanyal

1%
Y a v Y

N1sAAUARTUTY SIAUFUIMT an. TIUeTn519n1s

a

wazi i aw. tieidwaiesBuduin r5vnsuas
YAAINITAIATIVN an. wUHURTIUN15A8AINY 8T
Tundnqausssuuazalussladusiely @

*‘éa’mw 2 i\ 'I :l

onsanssssuunAa:avInadou UA 8 aUURA 2 Iuwisu - Tnuieu 2562



Ezﬁajﬁ@a

sDuties by Adhe___rmg to
i ‘and Trf&‘i’lspa‘?eﬁcy,;on thej

| Natlonal G%rrlﬂ

In Thailand, on the 1* of April is the National
Civil Servants Day, which is held annually. On this
occasion, the Office of Natural Resources and
Environmental Policy and Planning (ONEP) organized
an event on Declaration of Intent on Performing Duties
by Adhering to Integrity and Transparency on 1* April
2019 led by Mrs. Raweewan Bhuridej, Secretary
General of the ONEP together with the ONEP
Executives, the ONEP officials and staff.

The Secretary General of the ONEP addressed
to realize the importance of performing duties with
honesty, morality, virtue and transparency.
The Secretary General also emphasized on the
importance of putting the needs of others before
their own, the importance of dedication, sacrifice,
self-development, improving work efficiency, good
governance, integrity as well as work for the benefits

of the Thai people and the country.

Servant

MoralPrinciplest

4& u 7l m
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'Dy, 1 April, 2 2019,
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Then the Secretary General led the ONEP
officials and staff to declare and demonstrate their
intention to perform duties by adhering to the integrity
and transparency as follows “I shall conduct myself as
a good government official following in the Royal
Footsteps of His Majesty the King. I shall strive to
devote myself, dedicate and sacrifice to personal
development and the improvement of work efficiency,
solving problems of the country and its people as well
as enhancing the benefits for the country through
adherence to the morality principles, ethics and
transparency at all time”.

Subsequently, the Secretary General of the
ONEP had the pictures taken together with the
Executives, the ONEP officials and staff showing the
anti-corruption symbol. It is a confirmation that the
ONEP officials and staff will always and forever
perform their duties with the moral principles and

transparency. P

Nature and Environment Vol. 8 No. 2 April - June 2019 F
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The Ministerial Regulation on Prescribing Area in
Bang Kachao Subdistrict, Bang Ko Bua Subdistrict,
Bang Nam Phueng Subdistrict, Bang Yor Subdistrict,
Bang Krasob Subdistrict and Songkhanong Subdistrict
of Phra Pradaeng District, Samut Prakarn Province are
Environmental Protection Area B.E. 2562 (A.D. 2019)

By Editorial Board

The Office of Natural Resources and
Environmental Policy and Planning (ONEP), Ministry
of Natural Resources and Environment is responsible
for studying, analyzing, coordinating and implementing
the declaration of zoning areas and measures of natural
resources and environmental protection.
The responsibility is stated in the National
Environmental Quality Promotion and Preservation

Act, B.E. 2535 (A.D. 1992), Section 43, 44 and 45.

During the implementation process, ONEP
realizes and focuses on public participation, which is
an important issue. Therefore, the Ministerial
Regulation on Prescribing Area in Bang Kachao
Subdistrict, Bang Ko Bua Subdistrict, Bang Nam
Phueng Subdistrict, Bang Yor Subdistrict,
Bang Krasob Subdistrict and Songkhanong Subdistrict

of Phra Pradaeng District, Samut Prakarn Province are

environmental protection area B.E. 2562 (A.D. 2019)

was announced in the Royal Thai Government Gazette,
Volume 136, Part 24a, dated 28 February B.E. 2562
(A.D. 2019). This notification has been effective
since 1 March 2019.

The environmental protection area of the
Khung Bang Kachao (Khung means bend of
watercourse) covers the entire land area from the east
side of Lat Pho Canal in Phra Pradaeng District, Samut
Prakan Province which includes 6 subdistricts;
Bang Kachao Subdistrict, Bang Ko Bua Subdistrict,
Bang Nam Phueng Subdistrict, Bang Yor Subdistrict,
Bang Krasob Subdistrict and Songkhanong Subdistrict,
with a total area of 11,819 rai including the water area
that its boundary is in the middle of Chao Phraya River
and also it is a demarcation line between Samut Prakan

Province and Bangkok.

Nature and Environment Vol. 8 No. 2 April - June 2019
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The important measures include:

1. Prohibition of construction, modification or
alteration of any buildings to be the following building
types: 1) Factory, except the construction to replace
existing factory on the same land, 2) Hotel,
3) Condominium, 4) Cruise terminal and sports field,
and 5) All types of buildings that belong to
the government under the Suanklang Mahanakorn

Project (the Urban Park Project).

2. Determination of buildings construction or
modification criteria by restricting the maximum height
of a building which is greater than 9 meters in height
except for a gable roof building, a hipped roof building
or a traditional Thai-style building which is greater than
12 meters in height. Furthermore, planting native trees
species is promoted at least 50 percent of the unoccupied

land, in accordance with the law on building control.

3. Prohibition of activities as follows: 1) Land
allocation for housing, 2) Land allocation for

commercial purposes, 3) Golf course, 4) Land

Boulru at).
ONEP News 22

reclamation, land re-adjustment or blockage of an
irrigation ditch, ditch, canal or public water source that
are the cause of shallow water, changing of water flow
directions or unusual water flow, 5) To discharge any
pollutant into water sources except it is treated and
meets the standard which is prescribed in law, and
6) Building concrete walls along the banks of ditch or
canal except the repairing of existing concrete walls.
For the areas that have not been implemented, it have

to conserve by using natural materials.

4. Determination of the residential land use for
a detached house and commercial uses must not be
more than 15 percent of the total land in each

subdistrict (not including the area in 1 ¥ A § 9 and ).

5. Promotion of reservation, preservation,
conservation, restoration, renovation and management
of natural resources and environment in the Khung
Bang Kachao area as well as promotion of
environmentally-friendly building construction or land

use for preserving the ecosystem of ditch and canal. '

Nature and Environment Vol. 8 No. 2 April - June 2019
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Lessons Learned on

Bang Phat Community

and Marine and Coastal Resource

Conservation

Bang Phat community

Bang Phat community is located at Moo 8,
Bang Toey Subdistrict, Mueang Phang Nga District,
Phang Nga Province. Nestled in a large and abundant
mangrove forest in Phang Nga Bay, this island-like
community is rich in environment and natural resources
such as mangrove forests and aquatic animals, and is
known amongst visitors as the place for environmental
study, research and coastal activities. The settlement
Bang Phat community is an off-coast housing in the sea

Wattanachai Pechthitiwat
Plan and Policy Analyst, Professional Level
Department of Marine and Coastal Resources

with no land for building or cultivating. There is
however a pathway bridge connecting the community
to the shore. In the past, the community was once called
“Monkey House” because it was home to several
hundreds of monkey, and in 1953, it was originally used
as temporary shelter to accommodate only a few
fishermen during the night fishing. Because of its
strategic location that is suitable for fishing preparation
all year round, locals gradually came to stay and built
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more houses. Bang Phat community now has a
population of more than 100 households. The kindness

and generosity of the villagers, the beautiful natural
resources, and the abundance of seafood are the charm
of this community in accordance with the motto “Fresh

seafood market, Observe the traditional fisherman’s

: . : “The Crab Bank Project” The success
way of life and Experience the abundance of Bang Phat :

. of the operation to solve
. the problems of marine and coastal

of the environmental and natural resources as a result resources of Bang Phat community

Sea”,
Bang Phat community experienced degradation

of the use of illegal fishing tools, the exploitation of
the marine and coastal resources problems of Bang Phat

the coastal areas with inappropriate measures,

the invasion of mangrove forests. They were unaware
i was when the villagers realized that there is less crabs

of the value of marine and coastal resources.
Furthermore, these problems of neglecting in
the conservation of natural resources and local
environment are as well from the lack of moral

interaction between locals and government officials in
the area. From such problems, community leaders
resources. When the villagers caught the egg-bearing
crabs, they will donate the crabs to the Crab Bank by

realized the need to sustainably conserve marine and
coastal resources. Despite its abundance and richness,

Sounun

lacking of effective management of the environment
and natural resources could lead to deterioration and

un-restoration of the marine and coastal resources, and
i the mangrove forests in the future.

A clear example of the development to solve

community is the Crab Bank Project. The starting point

to catch, unlike before, so together they helped finding
solutions with the use of local wisdom to develop and
adapt to the modern day context. The Crab Bank

Project is therefore a cooperative effort of the Bang
Phat community in conserving and sustaining crab
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releasing the crabs in floating basket where the crabs
are raised until they spawn. Eggs are released to the sea
to enhance crab recruitment and then the crabs can be

sold. Obtained income is brought to support their =+

community such as building mosques and schools.
The Crab Bank Project got its name due to
the characteristic of depositing the egg-bearing crab into
floating basket for breeding that is similar to depositing
money into the bank. After hatching, the baby crabs
then released into nature, like bank interest, this interest
from nature will return to the fishermen in the future.
This is one of the actions being taken by
Bang Phat community as marine and coastal resources
conservation network of Phang Nga Province. Volunteer
groups were established to protect marine and coastal
resources in accordance with the Promotion of Marine
and Coastal Resources Management Act, together with
the Department of Marine and Coastal Resources.
The collaboration of the groups using problem analysis
strategy to formulate joint operation plans in all

decision-making processes, from analyzing problems
in the area, planning and arranging of activities,
to monitoring and evaluating together with the
community. In addition, the Department of Marine and
Coastal Resources has supported the budget, materials
and equipment for the activities as well as being
a representative to coordinate with other agencies and
organizations such as local government organizations,
Department of Provincial Administration, educational
institutions and private agencies to fund Bang Phat
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community plans of activity as follows:
1. Activities to conserve and protect of marine,
coastal and mangrove resources.

2. Activities to promote the conservation,
rehabilitation, protection, and management of marine

and coastal resources.

Cover Story 4

3. Activities to promote tourism along with
government agencies, communities and the private
sectors, and the successful results of marine and coastal
resource conservation are as follows:

The conservation of marine and coastal resources

- Increased mangrove forests area and
increased aquatic breeding grounds
of the Crab Bank Project with
a daily releases of 300,000 eggs
back to the natural resources (10%
survival rate)

- Established marine conservation
zone of 300 rai (the plan to increase
the zone around 200 rai per year)

The promotion of ecotourism

- With 500-600 visitors per day,
the villagers earned an average of
30,000-40,000 baht per month

- Revived & restored the richness
and abundance of the mangrove
forests and received the royal flag
of recognition for the protection of
the forest to save lives

- Increasing of aquatic animals,
especially Blue Swimming Crab;
one of the economically important
animals

- The community is well-being.
There is no need for people in the
community to work outside the
area. Thus they could further
develop the community together.

- Being a pilot community in marine
and coastal resources conservation
especially mangrove forests for
other communities to regenerate
and restore the mangrove to its
fullest with the common goal of
being declared as a natural world
heritage site

- Promoting the tourism in Phang
Nga Province and becoming a
model community of ecotourism

for other communitie
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Bang Phat community is well known for

the success in both environmental and natural resources
restoration, and management of aquatic resources. It
has clearly become an educational site and a tourist
attraction. With their collaboration of community
leaders and villagers, they were able to successfully
regenerated and revived thousands of rai of the
mangrove forests area. In 2001, Bang Phat community
received the royal flag of recognition for the protection
of the forest to save lives. Since then, the community
has established an organization to protect the forest,
the water sources and the environment, and members
were required to train in the Forest Protection
Volunteering Program and the Wildfire Prevention
\olunteers for not less than 1 year. Community leaders
and villagers have focused on the tourism development
since 2009 by keeping the balance between natural
resources, their ways of life, tradition and culture,
resulting in successful ecotourism and increased of
income for the villagers. And from 2013, Bang Phat
community has welcomed each day 500-600 visitors

ISouvINUN s
Cover Story F &

i who not only interested in the natural resources, but
also interested in local products including fresh seafood
and a variety of tasty, no chemical additives and well-
priced souvenirs such as dried salted fish, sun-dried
fish, dried squid, dried shrimp and shrimp paste.
Visitors can also participate in activities with the
villagers, such as depositing crabs into the floating
baskets, planting mangrove forests, attending ecotourism
activities at Khao Tapu and Tam Lot cave, watching
the beautiful sunset, canoeing and learning about the
community’s ways of life. In order to restore natural
i resources and the environment, the community leaders
have set up an interesting agreement within

the community that all visitors must join the mangrove
planting activities. This allows the mangrove forests

i area in the community to remain intact and in favorable

conditions to all visitors.
The reputation of Bang Phat community

i towards the development of ecotourism results from the

cooperation among government agencies, private
sectors and community leaders. The government
agencies include various tourism promotion
organization such as Community Development
Department, Tourism Authority of Thailand,
Phang Nga Provincial Office and Phang Nga Chamber
of Commerce. The private sectors consist of hotel
bussiness operators, community products operators,
One Tambon One Product (OTOP) operators as well as
tour companies and the network of coastal communities
in Phang Nga Province. Their successful management
can be a a role model for other networks.

Lesson Learned on the Success of
Marine and Coastal Resources
Conservation of Bang Phat community

The success of marine and coastal resources
conservation of Bang Phat community is contributed
by the government, private sector, the community and
visitors, giving importance to the participation and
management of marine and coastal resources and

Nature and Environment Vol. 8 No. 2 April - June 2019
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as several private sectors. Problem analysis strategy is :

used in operation plans such as formulating work

planning, organizing activities and joining performance | community in the conservation of marine and coastal

evaluation. With successful results, a consistent model
can be established by taking these factors into
consideration; abundance in marine and coastal
resources, wealth in the community, good living
standard, decent income and sustainability with marine
and coastal resources management plans for sustainable
use.

Department of Marine and Coastal Resources
has promoted the participation of network partners in
the management of marine and coastal resources in all
sectors, which has been continuously implemented in
accordance with Section 16 of the Promotion of Marine
and Coastal Resources Management Act of 2015.
However, the success of Bang Phat community is
due to the joint management of government agencies
and private sectors which consists of following factors:

1. In order to effectively manage and drive
the operations within local networks, it is critical to
consider or select the right persons to represent
the group and to perform various duties as assigned.

igou9nun is\
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2. Providing public forums such as

¢ brainstorming forum and community forum is essential
. for the development of conservation approaches and

. activities, as well as exchange of knowledge on marine
and coastal resources management between government
agencies and the private sectors.

3. Transferring of knowledge is to convey

the concept and positive impact of conservation of

marine resources to the community, especially to the

group of traditional fishing villagers who are lacking
clear development plans. Once complete, the

by establishing a network of cooperation with relevant ;| community will become a network group of forest

government agencies, including the Department of and aquatic animals conservation awareness and will

Marine and Coastal Resources, Tourism Authority of : develop into an important ecotourism attraction that

Thailand and the Phang Nga Provincial Office, as well creates and provides support to the community

in return.

Bang Phat community is considered a model
resources. Its success can be extended to other
communities which together lead to sustainable
changes in the conservation and management of natural
resources and the environment. By creating
a community network and with the participation of
people in communities and all agencies involved, Bang
Phat community was able to restore marine and coastal
resources back to its richness and abundance with
the increasing of mangrove forests area and amount of
aquatic animals. With the charm of simple lifestyle,
the generosity and friendliness of the villagers as well
as the stunning natural conditions and the abundance of
marine and coastal resources, Bang Phat community is
waiting to welcome visitors. Once you have a chance
to visit Bang Phat community, it will certainly make
a long lasting impression. F
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On the topic of National Reformation on Natural Resources and Environment: Water Resources

0Q: How is the current situation of the water

resources?

A: Thailand recently has faced flood and drought
problems as well as risks from climate change. Rainfall
patterns has changed a lot compare to an average in
the past such as more isolated heavy rain, early rainy
season, on dry spells. These increase risks in flood and

water shortage problem.

Frequent localized flooding and droughts
at the same location partly come from the imbalance
of water management administration; improper stock
and flux of waters. Besides, a trend of water demand
in agiculture sector is continuously increasing.
This sector consumes water up to about 75% of
the total demand of water.

Thailand has 321.2 million rai with a total of
70,129 villages. The area includes 158.2 million rai
for agricultural utilization, which are mostly outside
of the water irrigation area equal to 128.05 million rai
or 80%. Northern and northeastern Thailand have the

By Editorial Board

highest number of area outside irrigation area compare
to other regions. However, there is a limitation on an
expansion of the main irrigation area due to uncertain
amount of reserve water and uneven terrain. Thus,
it is impossible to deliver water to every agricultural
area. Furthermore, a cost for developing a large-scale
water reservoir in order to expand agricultural area
within the irrigation area is quite high. It is also
increase a responsibility for government to maintain

the reservoir.

Nature and Environment Vol. 8 No. 2 April - June 2019
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Q:

an importance of national reformation on natural

Could you please provide us details and

resources and environment, especially about the water

resources?

A: The National Reform Plan on Natural Resources
and Environment has been declared in the Government
Gazette on 6 April 2018, which includes 6 reformation
topics: 1) land resources (forest and wildlife, soil, and
mineral resources) 2) water resources 3) coastal and
marine resources 4) biodiversity 5) environment and
6) natural resources and environment management
system. The National Reform Committee on Natural
Resources and Environment established a bottom-up
guideline for solving environmental problem as well as
speed up achievement plan so that it can be extended

and transferred to every part of the country.

There are 5 main topics under the water
resources reform flame:

1. Management of plan and important project
under the strategic plan in water resources management
after the reformation, a development of important
national project will be more effective in all aspects
such as project responsible persons, development

process, collaboration of every sectors, and budget

process. Moreover, it also includes how to
systematically reform management of large scale
project in connection with medium and small projects
in order to create flexibility and ready to response to
climate change.

2. Area management after the reformation,
administrative zoning and assigning responsible
persons will be clarified through a collaboration
process. It results in an integrated operations among
local organizations providing clarity in land utilization
and management to enhance water management.

3. Waterway system once the reformation is
done, the waterway system will be in consistent with
the city plan. Waterway boundary will be clearly
defined for conservation and common utilization in
transportation, agriculture, water supply, drainage, or
preserve ecosystem and environment, as well as
protect the waterway from future encroachment.

4. Extension system for successful model the
reformation will provide tools and mechanism in
extension of the results, which leads to a change in
water management both in vertical and horizontal
aspects. There will be an extension of the result

from achievement model to sustainable water

management.
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5. Knowledge, technology, and human

resources for water management as a result of the
reformation, personnel capabilities in water
management will be developed so that faculty will
gain more knowledge and have access to modern
information, equipment and technology. This is an
enhancement of working capabilities using technology

to response to future water conditions.

Q: Could you please give us examples of the

successful water management projects in the country?

A: An important mechanism in extending the
results and sustainably preserve water reservoir is
community and people in the community and using
science and information technology as a tool in data
management. It leads to a development plan for soil,
water and forest management. People in the community
work as a partnership and acting as a development
center in water management. They involve in every
step, can learn all the situations, understand the area,
have roles and rights to manage and preserve the
reservoir and water structure. The water management
committee of the community, that has potential in
extension of the results, can make decision based on
the society. It will create a water management network
as branch watershed and watershed, in which the
government is a unit that supports the collaboration.
Examples of important successful water management
that its results can be further extend and in consistent

with the national reform plan are:

Special Interview 2

1. Lad Pho Canal, Samut Prakan Province
is a north drainage shortcut, which quickly transports
water into the sea because its distance was reduced
from 18 kilometers to only 600 meters and its flowing
duration was reduced from 5 hours to 10 minutes.
It helps lower risk of flood in Bangkok and provide
better quality of life to Bang Kra Jao community.

2. Sixteen natural museums for water
management in the community under H.M.
initiative and the Utokapat Foundation the museums
aim to transfer knowledge on operation under the
H.M. Patronage within the community and extend the
success to community within the water management
network. Nowadays, there are 60 leading communities
which its outcome extends to 1,573 villages.

3. The Network System for water resources
management in Thailand under the H.M. initiative
has started since 1998. It is a development of
information system that collects data on water
resources from every relevant organizations to help

making decision on water development and
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management. The H.M. Bhumibhol Adulyadej,
King Rama IX monitored water condition on the data
system via Weather901 website. It was a beginning of
system development for water management in the
country. Now, it has been expanded into a development
of database for national water and climate data, which
collects information from 37 organizations on climate
monitoring. The climate information includes storm
route, satellite images and weather forecasts. The
water condition information includes rain data,
amount and level of water in dam and water lever in
Chao Praya River. This information will be used to
support decision making in water management both in
regular and special conditions. Thus, any assistant can
be suitably performed on time. Moreover, the result is
extended to provincial level by establishing
the Provincial Water Service. Phrae and Phichit
provinces are the center created by a collaboration
between community and government.

4. A network on water management in the
community under the H.M. initiative helps develop
water management in the community following
the King Rama IX’s initiative both in conceptual

framework, operational framework, and work

Special Interview Z=

principles such as self-reliance, linking concept using

nature to solve nature, perform works that suitable to
the area and society, practice and create a successful
example in solving poverty and driving basic economy
in the country. Management operated by the community
especially outside irrigation area will give
the community to be able to manage risk, relief flood
problem and drought in their lands. Water management
by the community will create flexibility in water
management, increase stability in community water
led to an increase in production and income, provide
potential to the community so that they can sustainably
adapt and respond to unpredictable water condition
and climate change. Examples of the project are
described in the following:

e Pa Pu Tham Community, Pu Kratae,
Waeng Noi, Waeng Noi district Khon Kaen Province
applied local wisdom in water management at high
topography uneven terrain that can collect and reserve
water as well as relief flash flood. As a consequence,
the Monkey’s Cheek funding was established from
dredging canal and small distributed stream into the
Monkey’s Cheek pond. The community can develop

their potential in water management, plan to dredge
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the canal for flash flood, and create branched canals
linked to old canals. Thus, there is more water supply.
There were 67 households operating the new theory,
which could increase over 3.22 million baht per year
of income.

e LLaos Basin Forest Conservation
Network, Wiang Pa Pao District, Chiang Rai
Province applied sciences and technology in water
management, network management, conservation and
preservation of water sources, and water reserved
system for consumption.

* Huay Pla Lod village, Mae Sot district,
Tak Province community members involve in soil,
water, and forest resources management. They also
learn application of technology such as how to create
water reservoirs and structure map, how to design
water management system from upstream to
downstream, how to build a check dam at the upstream
area for absorption of water in the forest, how to build

a check dam in the mid-stream for agricultural

utilization, and how to produce electricity in
the downstream.

* Baan Pred Nai community, Mueang
Trat district, Trat Province manages 4 types of water
“freshwater trap, brackish water balance, solve
wastewater, push saltwater”. It is the only place in
Thailand that performs mangrove management
together with freshwater management using sciences
and technology as tools in soil and water management.

The area is managed by dividing the area into
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saltwater, brackish water, wastewater, and freshwater
and using the local wisdom. One of which is how to
use freshwater to push saltwater in order to prevent an
invasion of saltwater into agricultural area.
The Trustworthy Saving Fund was established to help
community in releasing debt and solving loan
sharking. After mangrove has been restored, food
source and income have also been restored. Moreover,
there is a community and youth network that
participates in resource management under
management law and rule established within
the community.

* Klong Rangsit community, Nong Suea
district, Pathum Thani Province has operated the
water management under the community water
management committee of Klong Pad, Klong Gao and
Klong Sib, Nong Suea district, Pathum Thani
province. The operation includes investigating
the water structure together with applying sciences
and technology to set up a guideline for water
management both in conservation and development.
There is also an extension of the results to neighbour
area, in which its water structure is linked to irrigation
area. Water channels in palm tree farm were used as
Monkey’s Cheek to prevent flood in Bangkok and act

as water reservoir for agriculture.

Q: What should be the key guideline or principle
for effective water resources management in

the future?

A: The reformation of natural resources and
environment is a key to sustainable development
in solving poverty caused by natural disaster and
to be ready for any climate change. This is done by
applying the King’s philosophy, which is
a fundamental of sustainable development, and work
principles of the H.M. King Rama IX “understanding,
approaching, developing” as a guideline for

the reformation especially in water management.

Thus, there are many successful projects under H.M.

King’s initiative that have benefit to the country

and people.

This achievement has come from the King’s
initiative “Think Macro, Do Micro”. This concept
will be used in land use management focusing on
utilization of the land and conservation of natural
resources and environment in order to obtain a balance
among all three aspects, like economy, society, and
environment. There is also a connection between
natural resources, environment, and human through
this new administrative which focuses on common
area based between government, private sector,
community following Pracharat Machanism. There is
also a connection among government organizations,
which is a horizontal integration across Department
and Ministry. The most important thing is how to
apply sciences and technology in water management
in order to lower risk of natural disaster, create
sustainability in water utilization, increase quality of
life of the community members, and can be extended

to other community in the future. F
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Decoding SDGs;

Environment dimension (2)

Dr. Chatchai Intatha
Environmentalist, Senior Professional Level

Pasapitch Manomayidthikarn
Environmentalist, Practitioner Level

Office of Natural Resources and Environmental Policy and Planning

Sustainable Development Goals (SDGs)
implementation in the environmental section of
Thailand is illustrated in the previous journal.
In this article, Sweden is at the top of SDGs world
ranking and Singapore at the top of SDGs ASEAN
ranking. The SDGs practices of these countries will be
compared to understand how they are similar or
different in approaches. In addition, the SDGs

mainstream in environmental sector will be focused.

Sustainable Development in Sweden
Sweden is located in the north of Europe with

a long coastline in the Baltic Sea. There are 10 million

residents in 450,295 km?. The economic growth is at

the middle level. Most ecological issues are

community and agriculture sewage discharged into the
Baltic Sea where it is almost surrounded by land.
Additionally, air pollution transboundary is caused by
gases emission such as SO,, NO, and related
substances from electricity plants, motor vehicles and
fossil fuel combustion. Then the wind circulation takes

the pollutions into Sweden.

The Sustainable development approach has
been conducting in Sweden since 1990, before the 1992
UN Conference on Environment and Development in
Rio de Janeiro. The Swedish government formulated
the National Sustainable Development Strategy 2002.
The strategy was transformed into practices and

revised periodically. L
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To achieve the 2030 agenda, public sector has

provided opportunities to relevant stakeholders such as
CSOs, private sector and local and regional
associations to participate in every platforms
especially the meeting in the UN level resulted in
strengthening society based. The Riksdaq, the
Swedish parliament, allowed the government to
cooperate the SDGs implementation with other
countries. The government conducts reports and
publish results, the Policy for Global Development,
to meet the 2030 agenda for public biennially.
The Minister for Public Administration and the
Minister for International Development Cooperation
and Climate played key roles to conduct and distribute
the publication whereas representatives from other

ministries are the committees.

Swedish government set up the Scientific
Council for Sustainable Development. The council has
duties to share knowledge between a governmental
sector and scientists and receive science
recommendations to support policy formulation to
achieve sustainability.The central government
organizations have duties to mainstream, supervise and
operate sustainable development activities. Local
organizations take responsibility to facilitate local
citizen to improve their quality of life, enforce laws and
regulations and cooperate with a private sector and
CSOs to share experiences and participate in activities
together. The key factors to enhance the achievement
of the 2030 agenda are knowledge and public

engagement.

Sustainable Development in Singapore
Singapore is the small island with the area of
718 km? and 5.5 million people. Singapore is a major
commercial center in the globe with high economic
status and prosperity, but the country has quite low
level of natural resources resulting in depending on
imports. Singapore surrounded by the sea relies on
marine activities especially the main ports in the

region. Singapore has set the sustainability as a long
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term for the nation, accelerate educational

development and improve facilities, healthcare and
housing through consuming resources more efficient
and growing economy continuously. Singapore pays
attention to improvement of human resource capacity,
research and development and specifically economic
zones. Singapore’s economy is lifted from the indus-
trial sector but there is limitation of land. However,
the government is now conducting the Underground
Master Plan 2019 in order to developing

the underground metropolis.

For sustainable development practices,
representatives from the government adopted
the Whole-of-Government (WOG) by discussion to
exchange data widely and cover all challenges and
opportunities. The results would be applied to set up
the guidelines and the national policies for solving
critical issues because the issues were complex and
cross cutting issues. Moreover, the government set up
the Inter-ministry Committee of SDGs (IMC-SDG)
who came from ministries to collect data and conduct

the Voluntary National Report.

World Focus =

The government has applied the guidelines of
the Whole-of-Nation (WON) by engaging
stakeholders from local people, business sector and
civil society to share opinions and participate in local
activities. The recommendations could be informed to
the high level of the government for creation of
sustainability. Innovation development would be
applied to adapt the country capacity for economic
growth. In addition, the government has been
supporting residents to learn and improve skills
continuously as long life learning under the Skills

Future Programme.

Comparison of SDGs Implementation

From the SDGs implementation in Sweden,
Singapore and Thailand, the findings show that every
country has conducted few issues similarly such as
(1) set up the national committee on sustainable
development to deliver policies and mainstream SDGs
implementation, (2) adopt the SDGs to be the
national policy approved by the parliament such as
formulating strategies, plans and roadmaps and
(3) provide opportunities for relevant stakeholders to
be working groups on sustainable development such as
public, private, CSOs, academic, NGOs and citizen

sectors.

For the crucial practices to promote

sustainable development, Swedish government has

yow

Nature and Environment Vol. 8 No. 2 April - June 2019



Y

2= \World Focus

UENAKIUNITIUTOIRINTFANT WU N15TAIIN
gnsAans uny wazlsauu 1udu uay (3) Walena
Tinadiun1eg sadunugyinanusiun1swaug
fidadu 1wy ey mAtenwu MaUszadin @01l
M3finw esAnIiRuLenTY wazUserwy Wusu

nsaiuanunddgyuazatuayulinnis
'y AU oA = a & P |
Wauurngedululssnaaimuy wazdsalds lawn
UsemAadtaula kaIfanMENSIUNISINYIAIARSLND
nsimungsdu iumitsanuidevessyaivayu
A15Y11998 LATAAAUUIANTTY WBUIINYIANERNS
INAUIATUATNE) FINEINITIANITAWINGDY Veuzh
Ussinedenluslagainumsnensuywd Tiseus
ARBATIN WATNAIUINNELINLVRIUTEV 1B UBY 1S
| o A ) v v a
foLled ssnseauliussenvuauisaltmalulad
8190USLANTAIN @9AAABINUNISALTUTIN
Tuauan muuleuisvessgimnualilssinedenlys
Wulsemeniuinnssusiuase

NToya mi@i’%ﬁummﬁamiqLﬂ’]‘vima
3RS Buvesaulsemateiy udnuas
asedunulunmsiuveathunsnsiau g
W 17 wWmune walupisaduaududsnndo
WanuUszma dnmsedunisiuanaisiondnana
fuegsls lunsarsatudosiauaitimuned 14
Bos n¥weinsniamzia 186 9 LASUNIAYNT
Faduihmnemsiauiisdusudwnden

n1IsSAMTUIIUAIUNSWEINSNYNzIA 818904
la:un1auns

Ussimaainudinisdnfiuanuiididey Tewn
(1) fnupfiuiiduasemimziaUszanuesay 10
ufadinvesanuszanei (2) atfuayusulszana
150 d1ulasunainy (Swedish Krona) Liieduasy
AusuiosenineUseina drunisuseuidedu
3AUDIANTDINITLATNITN BATLIENU T2V 1A
(Food and Agriculture Organization of the United
Nations: FAO) uazepigusinunaauufofnisauniu
waznsanawnatainlunziaiuiulasisaundon
wsanUszu1918 (United Nations Environment
Programme: UNEP) siufian15Ufumausunu
15 Useimalugiiniaud@iln a1elalasenis The
Pacific-European Union Maine Partnership
eatuayunisinnisaudadudunisuszas
ANUETLAWNEINT warmTAuTANILATYEAD wax
(3) WiweameremlunsannisUdesveadeasgnza
W3810aNN7 52 UEUNTUIEILALTINAUTIAUNITIU
Fasi Lﬁamuﬂm@mmwﬁmmaﬁnzwmaﬁjwaq
UszimaidaldgmnisAnusingnisalyinsiliadu
(Eutrophication) wagilansuseneglusysiug

Uszadsplusiinisaniusundidgy tawn

(1) N1SN0ATINPNEIUNINLLALNIETALNDT
(The Sister’s Island Marine Park) Lﬁqumumwma




established the Scientific Council for Sustainable
Development, which is the government research
institute conducting researches and create innovations,
for development particularly environmental
management. In addition, the government has
conducted the progress of SDGs report for distribution
to public biennially. In Singapore, the government has
been promoting human resources productivity
improvement to embrace lifelong learning and to
upgrade technological skills for residents
continuously. The government aims to lift citizen’s
ability to apply technology in the future efficiently
related to the nation’s policy to enhance Singapore to

achieve the modern innovation.

From the findings, SDGs mainstreaming of the
three countries are illustrated. The responses of SDGs
in environmental sector especially SDG14 or marine,
coastal and ocean resources are analyzed the similarity

or difference as follows.

The Responses of Marine, Coastal and
Ocean Resources

Sweden has been conducting critical activities
to protect marine resources; (1) The marine areas are
protected 10 per cent of total Coastal and marine areas,
related to the SDGs target 14.5 (2) 150 million
Swedish Krona has been funded for the international
fishery sustainability, FAO and communities through
Blue Economy activities and reduction of marine debris
in collaboration with UNEP and cooperation with
15 countries in the Pacific region under the Pacific-
European Union Maine Partnership Programme.
The programmes aims to support fishery sustainability,
food security and economic growth. (3) An increase
in efforts has been found by reducing sewage
discharged into the sea, preparing to launch fishery laws
and regulations and limiting fishery area to control
coastal water quality from eutrophication with high

level of mercury.

Singapore has also conducted few major

activities; (1) The marine park, the Sister’s Island
Marine Park, is located in the south with 0.16 km? and
finished building in 2015 to be marine habitat, coral
reef and sea grass. In addition, sand beach along
the coastline is protected for marine research and
learning and marine resource rehabilitation
(2) Stakeholders such as divers, marine researchers and
environmentalists has volunteered for the marine
resource protection under the action plan for coastal
and marine conservation as well as researched to
safeguard turtles, mollusks, sponges and corals.
(3) The green marine transportation programme has
been promoted since 2011 to reduce ecological
impacts from marine transportation and related
activities with 100 million dollar Singapore
investment to build environmentally friendly ships and

ports and to apply clean technology.
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In Thailand, several main projects are
conducted to address marine resources; (1) The marine
protected area are approximately 10% of coastal and
marine areas. (2) Fishermen are prohibited to apply
some types of fishing gear during the egg-laying and
the larvae periods of marine animals across
8 provinces in the Gulf of Thailand and 4 provinces in
the Andaman Sea. (3) Marine debris is addressed by
collection of solid waste remained in coastal area,
coral reefs and mangrove forests across 24 provinces
closed to the sea in collaboration with commercial
marine vessel groups, fishermen, coastal communities,
tour operators and tourists. (4) Study and develop
techniques to test ocean acidity and monitor sea water
quality. (5) Survey and evaluate coral and sea grass

statuses annually for the marine resource database.
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marine resources efficiently such as solving marine
debris, management of information system for coastal
and marine resources and development of data

collection in coastal area, sea, and ocean.
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Environment and Pollution

Water is an essential resource for human
consumption and utilization, a life line of plants and
animals and also an important source of alternative
energy now and in the future. Thailand realized
the importance of water resources and continuously
prioritize the management of water resources from the
past to the present. In order to effectively manage
water resources, Office of the National Water
Resources (ONWR) has developed a strategic plan for
the National Water Resources Management (2015-
2026) which has formulated a total of 6 strategies
under the supervision of responsible government
agencies, including:

Strategy 1: Management of the water
for consumption. The relevant organizations are
many such as the Department of Water Resources,
the Department of Groundwater Resources and
the Provincial Waterworks Authority. These government
organizations will play an important role to search for
water sources and construct water supply system.

Strategy 2: Creating reliable water sources
for the manufacturing, agriculture and industry
sectors. Many government agencies such as
the Department of Water Resources, the Department
of Groundwater Resources, the Royal Irrigation

Geo-Informatics
for Spatial Management

In Water Resource
Management

Ithiphat Rueangkitwat

Lecturer
Geo-graphic Information System Program,

School of Social Sciences, Chiang Rai Rajabhat University

Department and the Land Development Department
will develop the efficiency of water resources and
irrigation systems, develop and restore water
resources in rainfed agricultural areas and develop
rainwater reservoir and water distribution systems.

Strategy 3: Flood and water disaster
management. The National Disaster Warning Center
and the Department of Disaster Prevention and
Mitigation, and other related agencies such as
the Department of Public Works and Town and Country
Planning, the Marine Department and the Royal
Irrigation Department will perform well to improve
the drainage channel and increase drainage efficiency

as well as to develop water storage systems.

Strategy 4: Water quality management.
There are many related agencies such as the Pollution

Control Department, the Department of Environmental
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Quality Promotion, the Office of Natural Resources
and Environmental Policy and Planning playing
a significant role to distribute information on
the environmental quality of Thailand, develop and
increase efficiency of the wastewater collection and
treatment systems and waste water reduction from
the pollution source. The same is true for Wastewater
Management Authority who playing a significant
role to implement, supervise and issue regulations
and environmental standards of water resources
and to increase efficiency of the community

wastewater collection and treatment systems.

Strategy 5: Conservation and restoration
of degraded upstream forest areas and prevention of
soil erosion. These significant duties are performed by
many responsible agencies such as the Royal Forest
Department, the Department of National Parks, Wild-
life and Plant Conservation and the Land Develop-
ment Department. The scope of responsibilities cover
so for the inspections and protections of national up-
stream forest areas and prevention and reduction of

soil erosion.

Related
departments such as, the Department of Water

Strategy 6: Management.
Resources, the Royal Irrigation Department,
the Geo-Informatics and Space Technology
Development Agency (Public Organization) and local
administrative organizations in all areas have duties
to manage the areas in both provincial and district
as well as local levels which contributed to the
implementation of problem solving and strengthening
the cooperation with the public sectors. In order to
effectively manage water resources, it is necessary to
use information that is accurate and reliable. Therefore,
in Strategy 6, Geo-Informatics technology is initiated
in data management, which government agencies
such as the Geo-Informatics and Space Technology
Development Agency (Public Organization) or
GISTDA are responsible for creating data, analyzing
spatial data from satellite and aerial photo, implementing
Geo-Informatics technology as well as positioning
of coordinates on the surface area of the Earth. The
important mission is in data management such as the
map systems that use satellite network technology to
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identify areas, modelling system used for analyzing
data and supporting operations from weather forecasting
models, state of water and water quality forecasting
models. Geo-Informatics technology can be also used
in disaster management systems to analyze the areas.
So the crisis management can be operated ensure that
natural disaster such as floods and droughts will be
accurately analyzed. This will contribute to effective
preparedness in disaster mitigation and reduction
and result in awareness raising of the public prior the
occurrence of natural disaster and crisis.

Geo-Informatics

Geo-Informatics consist of important
technologies such as Remote Sensing, Geographic
Information System and Global Positioning System.
Geo-Informatics is a science that involves exploring,
recording, collecting data, analyzing data, and
explaining the relationship in the form of topographic
model. Geo-Informatics is also an important system in
the application of 3D rendering that relies on the
Digital Elevation Model and the spatial analyzing
process to obtain the result as a 3D map.

Remote Sensing (RS) is the acquisition of
information about an object or other things without
making physical contact with the object directly. It can
be said that remote sensing is the mixture of art and
science form in order to obtain the information about
objects, areas or phenomena from data recording tools
without touching the target object. RS relies mainly on
the properties of electromagnetic waves as a medium
for the acquisition of data in 3 types namely Spectral,
Spatial and Temporal. Therefore, RS is applied to
study the continuity phenomena such as the changes
in land uses, the movement of typhoon, and polar
iceberg, and the directions and expansions of the

wildfire in Indonesia.

Geographic Information System (GIS) is
the process of working with information in a spatial
manner using a computer system to define information
relating to the location in the spatial area. Data and
maps in GIS are information systems collected in
the form of tables and database that is related with
the Spatial Data. The form and relationship of spatial
data can be analyzed with the GIS. So it could be used
to indicate the changes in relation to time.

Global Navigation Satellite System (GNSS)
is a satellite navigation system that developed initially
for the use in identifying military coordinates and for
the needs of a navigation system that can be used in
all conditions and terrains. This system operates
24 hours a day and provide accurate data and immediate
results. In the beginning, the available data was
specifically utilized for the military proposes, but once
civilians were allowed to reach the system, it was
widely used and applied in many organizations.
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It could be found that GNSS is being used in the arial,

fleet, as well as transport navigation.

Geo-Informatics and Water Resource
Management

From past to present, natural resources and
environmental management, especially water
resources management is vital for maintaining the way
of life and the well-being of Thai society both for
consumption and agricultural proposes. Therefore,
effective management of water resources by using
spatial data is crucial. The utilizable water sources
both natural water sources and man-made water
sources are important.

In order to build the reservoirs, an assessment
of the situation and status of water resources are
required to ensure appropriated implementation that
creates the least amount of negative impacts. Therefore,
assessment of the area for reservoir construction
requires geological assessment, agronomy assessment,
environmental impact assessment that may occur after
the construction, as well as using a spatial model to
examine the area that will become a reservoir.
Geo-Informatics technology is not only utilized for
water management, but also employed for disaster and
pollution assessment including to analyze areas that
are vulnerable to various disasters. The data can be
analyzed and arranged in many forms such as maps
and online database on a network system that allows
people to access such information more easily.
For example, Thailand major flood in 2011,
the Geo-Informatics and Space Technology
Development Agency (GISTDA) has created a website
for monitoring the flood situation that has occurred
with the flood area map via www.gistda.or.th.
Currently, the website still continues to develop
information to support the management of water

resources for flood-affected areas.
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Not only the national organization that has

applied Geo-Informatics technology to manage water
resources, but local agencies have also applied such
technology such as the establishment of provincial
natural resources and environmental information
operation units which prepare information on water
resources situations in both normal and crisis situations
by using Geo-Informatics to monitor water situation
data. In addition, the education sector, academics and
researchers have performed well to collect, analyze
and utilize data and information that will lead to
effective sustainable management of water resources.
For example, the enhancement of watershed
management (West and Central Region in Thailand)

performed by the Faculty of Environment and
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Resource Studies of Mahidol University under the
support of the Office of Natural Resources and
Environmental Policy and Planning is intended to
improve, correct and propose a spatial management
for water management. Geographic Information
System technology was employed to monitor
the changes of land uses by interpreting satellite data
in the last two years using geographic information
system applications and Hybrid interpretation
techniques which are computer translation techniques
such as Supervised Classification, in combination with
Visual Interpretation and analysis of changes in land
usage with the Overlay Technique. This provides
information of the spatial changes in the study area.
The development of spatial models is also used to
analyze the water basin crisis by relying on experts to
determine the relevant factors. One of the important
results of this project is the map that created through
the spatial analysis process making it practically

Fondoulazuawy

usable, truly enhancing participation in community
management and elevating the level of management
in community. So, it can be operated under
the cooperation from the government agencies,
private sectors and the public sectors.

Geo-Informatics is an important technology
in water resource management and the development
of water resource databases. The relevant agencies
will be able to utilize the database to formulate
the policies and to support the decision making
processes. Whereas the local agencies and
the communities will be capable to conduct effectively
monitoring and evaluating the performance of water
resource management. Geo-Informatics are enable
people to acknowledge the current situation of water
resources through the continuous and up-to-date
online communication channels. Moreover, the Geo-
Informatics system is also an important mechanism
in managing of other aspects. By using knowledge,
tools and equipment, the natural resources and
various environmental aspects can be managed in
a sustainable manner. F
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Policy on WatershediClassification:and
Watershed/Managementiin:Thailand

Sirichai Roungrit
Environmentalist, Senior Professional Level

Katika Punbuatoom
Environmentalist, Practitioner Level

Office of Natural Resources and Environmental Policy and Planning

Watershed Classification in Thailand

“Watershed” is a natural drainage containing
elements of natural resources and environment.
Watershed plays an important role in water quality
control as well as quantity and flow rate of water
production, which relate to a protection of soil erosion,
flood, and drought. These problems are impacts of
utilization of natural resources and environment
within the watershed. The utilization of watershed
without proper integrated and substantial management
could result in direct impact on people’s livelihood and
economic development of the country. Thus, Thailand
has established a watershed management mechanism
by delineating watershed’s boundaries using drainage
divide. Watershed stores and transports rainwater from
headwater areas running downhill into channels,
tributaries, merges into main rivers, and flows toward

river mouth or an outlet. In the past, Thailand divided

watershed into 25 major watersheds, which were
subdivided into tributary basins and sub-basins,
respectively.

The principle of conservation for watershed
management is applied as the main approach which
defines the whole watershed areas in Thailand.
This approach results in dividing areas into two zones
of economic development and reserved areas as well
as offering various measures for appropriate
management of natural resources utilization and
activities within watershed areas in order to balance
ecosystem. It is called “Watershed Classification” or
“WSC” which is a mechanism used to set up guidelines
for proper land use in watershed areas based on soil
erosion capacity and environmental sensitivity.
The tool has been applied as a guideline for organizing
any activity in order to prevent impact on watershed

areas.

Nature and Environment Vol. 8 No. 2 April - June 2019
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As a result, the National Environment Board
established Watershed Classification Committee,
which then approved by the Cabinet on July 27", 1982
to set up rules, method, and measures in natural
resources utilization within each watershed class
operated since 1983. The operation is controlled by 5
physical factors including topography, slope, height
above mean sea level, geological, and agronomic
characteristics. These factors are robust and affect
hydrological processes. Numerical scores are given to
the five factors using map in the scale of 1:50,000,
calculated using watershed condition equation,
followed by adjusting watershed class contour
according to current situation. Data on forest condition
is not considered in the calculation because it is
sensitive to change. However, it has been considered
in sub-basin classification within watershed class 1.
Thus, the watersheds in Thailand have been classified
to 5 classes as follows:

Watershed Class 1 is an upper watershed
area, which is specifically preserved as a headwater
area due to its high vulnerable to land use. Most areas
are steep slopes greater than 60% and commonly
mountain ranges covered by evergreen forest and/or
other types of forest. It can be further classified into 2
sub-basins: watershed class 1A, which is covered by
thick forest according to satellite image collected in
1982; and watershed class 1B, where most of the area
had already been used for other purposes prior to 1982.

So, it is required special control measures for land use.

Watershed Class 2 is the second priority
watershed suitable for being used as a headwater.
These areas are commonly not wide-range round
ridges or normal wide-range hillsides covered by
degraded forest with steep slopes between 35-50%
as well as medium soil depth and high susceptible to

soil erosion.

Environment and Pollution

Watershed Class 3 is a watershed that

is generally upland containing terrace, foothills or
recovered channels. Most areas are covered by mixed
deciduous forest or deciduous dipterocarp forest or
evergreen forest with moderate steep slopes between
25-35%.

Watershed Class 4 is a watershed area
which can be utilized for agriculture. Areas are
commonly hills or terraces with slopes between

6-25%.

Watershed Class 5 is a watershed in
flat plain and lowland, which has been mostly used
for agricultural activities especially rice farming.
The average slope for this watershed class is mostly
less than 5%.

Besides the classification of the 5 watershed
classes, there are measures for land use within each

class described as in the following:

Nature and Environment Vol. 8 No. 2 April - June 2019
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Watershed Class 1 Measures for land use
are subdivided into two distinct sub-basins: watershed
class 1A and 1B. Deforestation for any purpose is not
allowed within the watershed class 1A. The area is
preserved as a headwater area. If there is any degraded
forest or water lands within the area, a relevant
organization is in charge for restoration. If there is any
community within the area, the organization should
permanently allocate land for their uses so that there
will be no further deforestation. For the watershed
class 1B, if there has already been deforestation,
the land use management should be established in
accordance with the government’s policy, taking
into account natural conditions of the area. The land
that is not suitable for other development should be
urgently restored to be headwater forest. In case,
there is a road construction or mining, soil erosion
should be controlled both during the operation
and after a completion of the project. If necessary,
government organization, who is in charge with

the project, needs to submit an Environmental Impact

Assessment report to the National Environment

Board for further consideration.

Watershed Class 2 The area is allowed to
be used for logging and mining. However, land use
must be strictly controlled. Relevant organization has
to urgently perform forest restoration in destruction

areas.

Watershed Class 3 Logging, mining,
farming and other activities are allowed within
the area under the principle of soil and water

conservation.

Watershed Class 4 The land is allowed for

logging, mining and other activities.

Watershed Class 5 The area is also
allowed for logging, mining, and other activities. In case
the area is used for industry, a high agricultural

potential area should be avoided.

Watershed classification in Thailand mainly
focuses on upstream watershed because its ecosystem

is vulnerable to any change and plays an important

Nature and Environment Vol. 8 No. 2 April - June 2019
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role in a whole watershed system balance. Furthermore,
water is naturally travelled from upper area to lower
area. Every impact on upper watershed area could be
transported to the lower watershed area, so people
situated in the lower area will be affected; for example,
deforestation at the upper area could result in plain

flooding in rainy season and drought in dry season.

Previous watershed classification
policy operation

Thailand has initiated watershed classification
policy during the 5th (1982-1986) and 6th (1987-
1991) National Economic and Social Development
Plans. During this 10-year period, Thailand focused
on enhancement of industrial production in order to
expand country economy, which clearly resulted in a
degradation of natural resources and environment.

The problems led to a practice in the watershed
classification policy which resulted in more substantial
management of development and reserved areas.
The watershed classification policy has been applied
in combination with other laws and rules. For example,
the watershed class 1 area became a Conservation
Forest (forest zone C) forced by the National Reserved
Forest Act, B.E. 2507 (A.D. 1964), and announcement
of national parks and wildlife sanctuaries where there
is an overlap of watershed class 1 area in accordance
with the National Park Act, B.E. 2504 (A.D. 1961) and
the Wildlife Preservation and Protection Act, B.E.
2535 (A.D. 1992).

Furthermore, any utilization in the watershed
class 1 area needs to seek for permission and
environmental impact assessment report has to be
prepared for any projects in order to submitted to
the National Environment Board for further
consideration by the Cabinet and relevant local
authorities according to the Enhancement and

Conservation of National Environmental and Quality

Act, B.E. 2535 (A.D.1992). However, there are

limitation within the watershed management based

on different factors including:

Factors related to government’s policies
Watershed classification policy can establish clear
guidance to some extent of area-based watershed
management. However, the 7" (1992-1996) to
12t (2017-2021) National Economic and Social
Development Plans had policies that limited an
implementation in accordance with watershed
classification measures. For example, agricultural
extension policies that supported agricultural
activities for food and energy crop production are
responded to increased demand in agricultural
products and energy related to population growth in
Thailand. The conversion of crop production from
these policies affect changes in various issues such as

an expansion of land for cultivation and an increase in
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water demand. Moreover, applying political approach
to solve forest encroachment problem resulted in some
part of land use that does not comply with measures
of watershed classification policy affecting ecosystem

within upper, middle, and lower stream.

Factors related to government’s laws
and regulations The watershed classification
was announced through the Cabinet’s resolution
without establishing law and clear penalty. Even
though, the watershed classification were included in
many conservation areas, but it did not connect to any
relevant laws like the National Park Act, B.E. 2504
(A.D. 1961), the Enhancement and Conservation of
National Environmental and Quality Act, B.E. 2535
(A.D.1992) and other laws. Therefore, there was
no cooperation in controlling mechanism and also
no integration among organizations. Moreover,
there were complication and delay in a process for
obtaining permission for land use in watershed area
class 1 so that some project related to development of

quality of life of the people had be cancelled.

Economic factors Utilization of the natural
resources within the watershed has been push forward
by an economy. The economic factor is related to
economic enhancement policy and high demand in
agricultural products. It is also related to merchant

middleman and entrepreneur who control market
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mechanism as well as an opportunity to obtain the fair
trade which increase a motivation for resources users
to enlarge agricultural areas in headwater or watershed
class 1 in order to expand economic crops farming and
increase crop production. As a result, it increases a
change in land use that is inconsistent with watershed

utilization measures.

Social and cultural factors Lifestyle of
people near watershed area indicates a relationship
between human and natural resources through culture
and local wisdom such as habitation along water
reservoir or local belief in water spirit. However,
a major problem was a watershed management
concept of the government, which was only aware
of physical watershed management focusing on soil
and water conservation techniques in order to restore
the watershed, rather than considered social activities
such as cultural contexts, needs for arable land and
a response to basic needs of communities. Moreover,
the watershed classification policy is designed as a wide
dimension for national level that lead to limitation for
applying in contexts of specific areas. Consequently,
it can cause irrelevance of policy implementation
in particular areas and the government’s watershed

management is not accomplished.

Factors on data According to the watershed

classification policy focusing on the whole country,
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data supporting policy formulation are also in a wide
dimension for national and major watershed level
without considering particular areas or in the project
level. This problem lead to limitation in data usage for
an individual project. In addition, there was a lack of
an information exchange among organizations causing
problems in database system. The problems include

inconsistent spatial data and out-of-date information.

Operational direction on watershed
management policy in Thailand

Watershed management is consistent with
sustainable natural resources and environment.
Utilization of natural resources for manufacturing base
and to support demand from all sectors are great
challenges. It may intensify any conflict in water and
natural resource usages within the watershed.

Thus, Thailand has improved water and other
resources policy related to watershed management by
applying the watershed classification guideline in
order to support watershed management of the country
as a whole. The government sets up watershed
management policy as part of sustainable water
management to prepare for national foundation in
a long term.

It can be recognized within the 5% strategy on
conservation and restoration of the degraded
headwater forest and protection of soil erosion within
the National Water Management Strategic Plan (2015-
2026). The strategy aims to balance the ecosystem and
restore 4.77 million rais of headwater forest area in
order to maintain adequate water quantity and quality
for usage. The strategy is also in consistent with
a development under the National Strategic Plan (2018-
2037) and the 12th National Economic and Social
Development Plan (2017-2021). The government has
established many development policies in forestry,
agriculture, industry, tourism, education, public health,

and transportation within the watershed areas by

Environment and Pollution 2

revising the division of watershed from 25 to 22 major

watersheds. The Office of National Water Resources
(ONWR) has been established to systematic integrate
works in water resources and watershed with a goal to
sustainable and balance water resources and
watershed management cooperation. In addition,
the government operates the watershed utilization
policy via National Land Policy Committee (NLPC)
by issuing a land use permit for community in
the forest area including any communities within
the watershed class 1 and 2 areas, pre- and post- Cabinet’s
resolution of on June 30", 1998. The operation aims
to support human-forest community and to commonly
preserve watershed ecosystem.

The Office of Natural Resources and
Environmental Policy and Planning (ONEP) has
improved and developed watershed management
mechanism using the watershed classification so that
it comes into practice. The operation began with
a study of watershed condition since 2016 until now,
to obtain existing watershed conditions in terms of
structure, function, or operation of every component
within the watershed system. The followed operations
include data collection/database development,
guidelines for monitoring watershed condition that
links with economy and society in order to plan for
short-term and long-term managements under
collaboration of all stakeholders. With these
collaboration, watershed management in Thailand
running by watershed classification tools could be

effective and suitable for current situation. P
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Balance and Diverse

Pak Nam Prasae

Community within Environmental
Conservation Trend

Pak Nam Prasae community

Pak Nam Prasae is a traditional
community since Ayutthaya Kingdom. “Prasae” can
be written as “Prasae (Usziia)” and “Prasaer (Uszuas)”,
which is presumably from “Preeshare” in original
eastern Thai language called Chong language. A word
“Preeshare” means cleared forest. It has been changed
to “Krasae” afterward. Because of undefining of
a meaning of Prasae at the time, many places still have
different spellings, in Thai, for this community both
“Prasae (Usgud)” and “Prasaer (Usguas)”.

By Editorial Board

Original people of Pak Nam Prasae are
Chong, which is a native who settled along the Ban
Tad mountain range, east of Thailand in adjacent to
Cambodia. Chong immigrated to Rayong, Chantaburi
and Trat since Ayutthaya Kingdom. In addition to
agricultural lifestyle of Chong, they also hunted for
wild products, edible wild vegetables and herbs.
Nowadays, people in Prasae are still applying their
knowledge on herbs, which is their local wisdom of
Chong, to create community products like Indian
Marsh Fleabane tea. In the past, Pak Nam Prasae
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community was an important port and transportation

center as well as a center of agricultural product trade
market. Due to its coastal geography, Pak Nam Prasae
community was a fishery city, in which everybody was
always welcome. At that time, it was also one of main
routes for locals, neighbors, and interprovincial people
as well as Chinese. Thus, there were many Chinese
came into the city and settled their lives here.

Pak Nam Prasae community is located along
the southeastern coast of Tumbon Pak Nam Prasae,
Klaeng District, Rayong Province. An area surrounding
the community is rich in natural resources and
environment especially marine and coastal resources;
Even though it is within watershed of the Prasae River,
it has a fertile mangrove with a long wooden bridge
with the mangrove in its vicinity. The mangrove is rich
in aquatic animals and varieties of vegetation.
There are 8 villages that built up the Pak Nam Prasae
community, separated by Prasae River that flows into
the ocean. Most of the area within the Pak Nam Prasae
municipality is along the Prasae river with large
fishing ship piers. Majority of the people do fishery,
brackish water fish farming and seafood products
producer for living, while some village still does
orchards for living. At the estuary, it is quite populated
and is a main market within the village. Nowadays,
some people still have fishery as traditional career
together with a grocer job as well as operating
a homestay tourism.

Tung Prong Thong, Freat mangrove,
a Heart of Prasae

Tung Prong Thong is a mangrove forest full
of natural grown mangrove trees and Spurred
mangroves in watershed area and covered about 6,000
rai in Baan Samae Poo community. In the past, local
people did fishery, shrimp farming, agricultural
farming especially orchards for living. This mangrove
area was invaded for charcoal business until most of
its natural resources was damaged. Its environments
and the mangrove ecosystem were rapidly devastated.
Some people cut down mangrove forest in order to sell
their lands to capitalists. Community leaders at that
time saw the problems and realized that if they let that
happen, beauty and enrichment of nature will be
vanished. Finally, the next generation cannot get any
benefits out of it. Thus, the community leaders
initiated a restoration of mangrove forest, and also
reported any mangrove encroachment to government
officers. Until 2001-2003, the subdistrict municipality
of Pak Nam Prasae together with the community
members developed the mangrove areas into
conservative tourist attraction and a learning center by
building 2 km-length natural learning center
boardwalk. Afterward, government organizations
relized the importance of natural resources and
environment habitat, led to further restoration and
development of the land use into natural conservative
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tourist attraction. In 2009, the Rayong Provincial
Administrative Organization developed Tung Prong
Thong area and mangrove forest as a provincial
ecotourist attraction. Up until now, the mangrove area
that were strongly damaged has been restored to its
richness. The mangrove forest is full of various
mangrove plants such as Grey mangroves, Red
mangroves, Cannonball mangroves and Cork trees.
Tung Prong Thong and mangrove forest have become
an important habitat, shelter, and nursery for marine
animals like Shrimps, Mollusks, Meder’s mangrove
crab, Fiddler crabs and Mudskippers.

The name “Tung Prong Thong” comes from
an area covered with thick Spurred mangrove forest
full of yellowish green leaves covered up the whole
surface. The Spurred mangroves are about 1 meter
high above the boardwalk. The yellowish green leaves
once hit by sunlight give golden colour covering every
part of the mangrove forest. At a central viewpoint,

dupallanainnany =~
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there is a boardwalk that give you 360° scenic view,
seem like you are surrounded by golden yellow field
contrast with dark green color leaves from mangrove
tree. This is a mesmerizing viewpoint for tourists that
allow them to enjoy the beauty of the nature at Tung
Prong Thong.

Mr. Chairat Auetrakul, a Mayor of Pak Nam
Prasae Subdistrict Municipality, said that with
a collaboration of Pak Nam Prasae Subdistrict
Municipality and community members in restoration
of the mangrove forest, Tung Prong Thong has been
restored to its richness. The fertile mangrove forest
provides foods and careers to the community as well
as can be further developed into the ecotourism
attraction and natural learning center. It has drawn
many tourists in to the community, which increase an
income by establishing homestay business and other
businesses such as public tricycle transportation
business. People earn extra money from those careers.
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So there is no need for relocation in order to make

a living. Tung Prong Thong is the heart of Pak Nam
Prasae community. Thus, people cherish and are
willing to conserve and restore the mangrove forest
for sustainable future benefit.

Beside important natural resources and
environment like Tung Prong Thong and mangrove
forest, Pak Nam Prasae community is surrounded by
natural resources and environment which is important
to an ecosystem and should be preserved. Pak Nam
Prasae is a habitat for marine animals, a place for
traditional and offshore fishery. Not only that,
the resources along the Pak Nam Prasae river banks
host marine animals, birds, and fireflies. Prasaesin
bridge, which lays across Prasae River, also gives
view of Khao Chamao National Park, Koh Man Nai,
Koh Man Klang, and Koh Mon Nok, as well as the Ao
Kung Kraben Royal Initiative Project. The area where
the Prasaesin bridge is located used to be an abandoned
shrimp farming, but now it is an mangrove

rehabilitation area for the community. People still
volunteer for replantaion of mangrove trees. Moreover,
Pak Nam Prasae community has 2 Ta-khian trees aged
over 400 years old, which are preserved as a natural
symbol of the community.

Conservation of natural resources
and environment network

Pak Nam Prasae community has set up
network of natural resources and environmental
conservation. It is a volunteering events for great
benefits of the community. The important groups are

listed in the followings:

1. Rak Prasae Group is a community group
supported by the government such as the subdistrict
municipality of Pak Nam Prasae. The group operates
the conservation of natural resources and environment
by focusing on waste management. The operations
include training and excursion on waste separation
management and measures to enhance community
collaboration in waste separation at the source, zero
foam community within the local municipality and
school, and building awareness in household waste
management.

2. Prasae Basin Group is a group of local
elders aiming to solve water pollution problem in
the Prasae basin area. Members of the group concerns
that their followers may not have career that related to
water resources such as fishery. Thus, they established
the Prasae Basin Network in 2004 which is
a corporation of 5 subdistricts: Pak Nam Prasae,
Thong Kwean, Noen Kor, Tung Kwai Kin and
Klong Poon. The group has missions to keep track
and protect wastewater released from industries to
the public water bodies. In addition, the group also
organized many activities such as mangrove
restoration, growing microorganisms for wastewater
treatment, releasing marine animals, and transferring
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knowledge to young generations, as well as
demonstrate how to build fish cages and also support
any cultures. As a consequence, mangrove area are
increasing, marine animals migrated back to the area,
and people have sufficient income. As a result, they
don’t have to move out of the community looking for
careers.

3. Young tour guide volunteered group
is a group of elementary to high school students from
schools within Wat Takian Ngam community,
Pak Nam Prasae subdistrict, Klang district, Rayong
Province. They are well trained both in delivery
information and personality for being tour leaders in
conservation of natural resources and environment to
tourists visiting the Grow, Share, and Protect Pak Nam
Prasae CPF Learning Center. The center is further
developed after restoration of the mangrove within
Pak Nam Prasae subdistrict. It is a collaboration

dJumnalla-nadnnnany
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between Pak Nam Prasae community, civil society
network, Department of Marine and Coastal Resources,
Biodiversity-Based Economy Development Office
(Public Organization), and Charoen Pokphand Foods
PCL. Besides being young tour guides, the children
are taught to have public or service mind to help in
other activities such as garbage collection in
the mangrove areas.

4. Community Enterprise for Prasae
Homestay Tourism is a group of people from Samae
Poo, who provide homestay services for tourists.
Mrs. Kanchana Buranachat, a president of
the Community Enterprise, stated that the group and
local people establish a campaign to solve waste
problems within the area by inform tourists visiting
the Tung Prong Thong to bring garbage back with
them and throw garbage in trashcans, which are
provided by Pak Nam Prasae Subdistrict Municipality.
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Group members regularly participate in garbage
collection and cleaning. The group also have monthly
meeting with government organizations to exchange
idea and discuss on any solution for solving
environmental problems in the community.
The community has agreed that Tung Prong Thong
and mangrove forest are important tourist attraction
place, which could support family’s income. Thus,
cleaning of the area and making it a zero-waste and
zero-foam place would provide the best ecosystem and
fertile natural resources, as well as beauty of the
nature. These can attract more tourists to Pak Nam
Prasae community. Local community is the most
important mechanism to drive a conservation of
natural resources and protection of environment.

Prasae under the future environmental
development trend

A trend in conservation of natural resources
and environment as well as ecotourism make Prasae
community and tourists more interested in environment.
The conservation of natural resources and environment
network group supports and increases work efficiency.
Because of unity in the community, environmental
management is possible and convenience. Moreover,
government organizations also provide support that
may help with the environmental management such as
providing budget and persons as well as establishing
environmental laws. These are the most important
factors that government organizations and community
have collaborated in supporting the conservation of
local natural resources, as well as create consciousness
and motivation for tourists to see an importance of
the environment. Thus, the collaboration of the
government organizations and people would help
Prasae becoming a rich natural resources area, clean
community, green mangrove forest, habitat for marine
animals, better community living, people with good

conscience, and delivered the conscience to tourists

and young Prasae generation as well as local
government organization. It is a way to establish a
strong foundation, like planting a large tree with strong
roots, for the conservation of local natural resources
and environment, as a conservative model for children
and youth. It is operated along with increasing
consciousness for young generation, like growing tree
buds, in natural resources and environmental
conservation, which is ready to become the most
important mechanism for future community
development as well as for future national driving. F
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