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Editorial Note

Effective natural resources and environmental management needs good
considering and proper selecting precise sfrategies, methods and fools for
prevention, mifigation and rehabillifation that respond to situations causes.
Esiablishment of Thai national heritage site is one of the strategies that Office of
Natural Resource and Environmental Policy and Planning (ONEP) tries fo
promote on prevention special and outstanding spafial areas that are risky to
natural and culiural damages and deferiorations which link fo livelihood, art
and biodiversity. At this moment, Ranong Province is going fo be the pilot area
for Thai National Heritage site as well as other provinces are on-going.
Editorial board hopes that in the near future, Thailand will have more national
heritage sites in order to deliver these valuable heritages to our descendants
which it is the main objective of Office of Natural Resources and

Environmental Policy and Planning.
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The preparation for Academic Conference
on World Biodiversity Day

On 15 May 2012 : Mr. Sakda Nopsit, Secretary
to Minister, Ministry of Natural Resources and
Environment (MNRE) together with Mr. Wijarn
Simachaya, Secretary-General of Natural Resources
and Environmental Policy and Planning (ONEP)
presided the announcement about Thailand’'s
preparation for holding the annual year 2012
academic conference on the occasion of World
Biodiversity Day on the topic "Marine biodiversity"
which was operated simultaneously in every nation
during 22 - 23 May 2012.
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ONEP joined with five academic universities in the MOU of biological resources management

On 22 May 2012 : Mr. Wijarn Simachaya, Secretary-General of Natural Resources and
Environmental Policy and Planning (ONEP) signed in Memorandum of Understanding (MOU) with five
universities including Chiangmai University, Kasetsart University, Mahidol University, Songkhlanakarin
University and Chulalongkorn University, at Maruay Garden Hotel, Bangkok. The purpose was to carry
out the management in accessing and sharing utilization of biological resources that held by these
universities. Furthermore, mechanism and process for bio-resources management at organizational
level would be established and developed.
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World Biodiversity Day 2012

On 22 May 2012 : Mr. Surapon
Pattani, Deputy Permanent Secretary of
Ministry of Natural Resources and
Environment presided the opening
ceremony of academic conference on the
topic "Marine Biodiversity" that corresponded
with World Biodiversity Day 2012. Office
of Natural Resources and Environmental
= Policy and Planning as the coordinator
of Biodiversity Convention held this conference during
22 - 23 May 2012 at Maruay Garden Hotel, in order
to promote knowledge and understanding about
roles and responsibilities of human beings in
managing sustainable conservation and development
of marine and coastal resources, and also to enhance
the conservation of marine and coastal resources
for their existing and highly benefit for human beings
and environment.

ONEP collects varieties of plant that can reduce pollutions
in industrial buffer zone

On 8 June 2012: Mr. Wijarn Simachaya, Secretary-General
of Natural Resources and Environmental Policy and Planning
(ONEP) presided the seminar ceremony namely Community Lives
together with Industry Project, at Rayong Star Hotel, Rayong
Province. The seminar aimed to promote a draft public report of
varieties of plants that can reduce pollution in Rayong province and
peripheral areas. The report includes guidelines for designing
green area in industrial buffer zone under the willingness of all
relevant sectors in the area. In this event, Mr. Wijarn Simachaya
bestowed honored awards on individuals and organizations
whose activities have supported the project implementation.
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'Ranong Province",

B Sy E&'forc’af Baaufa(

anong province is the first province of the
South on the Andaman Sea coast in the Upper
South. Its appearance is tapering and narrow,
a total distance of 169 kilometres from the north
to the south. The widest part is approximately
25 kilometres and the narrowest part is 9 kilometres:
thus, it is known for the Kho Khot Kra or Kra
Isthmus, the narrowest part of the Malay Peninsula.
Ranong Province is home of the Kra Buri River
running along the border line between Thailand
and Repubic of the Union of Myanmar, and has
a total area of about 3,298.045 square kilometres.
Most of the topography comprises undulating
mountains and 2 islands of various sizes. The
province consists of 5 districts: Amphoe Mueang,
La-un, Kapoe, Kra Buri, and Suk Samran.
Ranong is a province that is rich in marine
resources, tin, and forest. It also has abundant
rainfall and is known as "The Province of Rain
Eight, Sunshine Four" (rainy season for 8 months
and sunshine for 4 months), as it is located on
the Andaman Sea coast and is influenced by the
southwest monsoon. It has average rainfall of
3,691.80 — 5,330.70 millimetres per year and rains
for approximately 8 months of the year from April
- November of which the most rainfall is during
May - July.

Nature and environment |
vol. 1 No. 2 April - June 20712
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The uniqueness of

Ranong province

The outstanding uniqueness of Ranong
province that is clearly seen and is recognised
at the national and international levels is the
announcement of ¢ destinations for the conservation
of natural resources in accordance with the
Cabinet’s resolution on 7 November 1989. These
are: Hat Laem Son, Hat Praphat, Phra Khayang
cave, Ngao waterfall, Punyaban waterfall, and
the Hot Springs. Furthermore, the area that has
international significance in which UNESCO
announced in 1997, as a biosphere is the Ranong
Biosphere Reserve. There is also the wetland of
the Laem Son National Park-Kra Buri River
mouth-Khlong Kapoe mouth that has been
registered as a 1183' wetland of international
importance or Ramsar on 14 August 2002. It has
endangered species of fauna and flora: for
example, the Water Crinum Lily that is an
aquatic plant, especially found in this area
and the Panda Crab that is an endermic
freshwater crab found at a height of 300 metres
above mean sea level and only in the Ngao
National Park, Additionally, Ranong province is an
ancient city state, which was a hub of art
culture, and traditional customs. There are
beautiful and valuable ancient attractions that
have Dbeen preserved: e.g. the Ranong
Governor's Grave, historical hill where the
Rattanarangsan Palace was located, the
Shrine of 9 Revered images, Ranong City
Wall, City Pillar, as well as old buildings of
more than 100 years old.
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Initiating

"Thai National Heritage’

The Office of Natural Resources and
Environmental Policy and Planning (ONEP) in
capacity as national focal points for 4 international
conventions comprising the Convention Concerning
the Protection of the World Cultural and Natural
Heritage, Ramsar Convention or Convention on
Wetlands, the United Nations Framework Convention
on Climate Change, and Convention on Biological
Diversity have realised the significance of
conservation and restoration altogether  with
sustainable utilisation by taking into consideration
the area that has special uniqueness and s
subject to risk that may result in loss and
deterioration by establishing "Thai National
Heritage". By undertaking Ranong as a pilot
province for "Thai National Heritage", the relavant
stakeholder must come together to draft Thai
National Heritage Strategy Plan for Ranong that
will be proposed to the Thai National Heritage
Committee of Ranong Province for endorsement
before passing it to ONEP for further
consideration and submitted to the National
Environment Board for endorsement. Finally, it will
be proposed to the Cabinet for approval and
announcement for Ranong province to be Thai
National Heritage.

"Thai National Heritage" refers to areas of importance that
comprise customs, traditions. culture. history. nature. and
amusement of the country that have outsfanding unigueness and
value for conserving.

Readiness and pride

of the people of Ranong:

“Thai National Heritage”

The readiness and pride that the Editorial
Board of the Nature and Environment Journal

experienced is that the people of Ranong are
aware of the conservation of the natural resources
of which they all love and protect. Let's begin with
Mr. Peerasak Hinmeungkao, Governor of Ranong
Province who stated that "..Ranong province has
outstanding and unique natural resources, a long
history as an ancient city state, art and culture, and
way of life of the local communities that have
existed for a long time in which there will be the
commemoration of the 150" anniversary of Ranong
province on 21 July, 2012. The province has renovated
4 locations consisting of the Rattanarangsan palace,
the Governor's House, the shrine of 9 revered images.
and Hot Springs. Apart from this. a 150" anniversary
commemoration stamp will be produced, as well
there will be celebrations in this coming December.
Natural resources of Ranong province, both on land
and in the sea are very diverse, especially the natural
hot springs of international quality that are found
widespread in various locations and results in
diverse forms of tourism promotion; such as, health
destination that provides mineral water source for
consumption and therapeutic uses, traditional Thai
medicine, the spa business, ecotourism, etc. This is
combined with the strategy of the cluster of Southern
provinces on the Andaman coast to be an
international standard marine tourism hub. If Ranong
province is recognised as a Thai National Heritage,
this will help to promote tourism and the celebrations
on this important occasion, too...."
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Manoo Ananthaslid,
Director of the Ranong
Provincial Environment and
Natural Resources Office
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MrManoo Ananthaslid, Director of the
Ranong Provincial Environment and Natural
Resources Office told about the progress of
the project's operation to be a Thai National
Heritage. "..The potential of Ranong province
having numerous unspoiled natural resources
of an international level will help the province
to be a Thai National Heritage resulting in helping
to promote the conservation of natural resources
and improve quality of life from the increased
income in its capacity as a tourism destination
as well. At this point in time, Ranong province
is undering the preparation of Thai National
Heritage Strategy Plan for Ranong Province
with participation of business sector and local
community. The Ranong Provincial Working
Group is responsible for this task. It is estimated
fo take some reasonable amount of time.
Ranong people are very excited about this
very much..."

.Ihe numerous natural resources
of Ranong province, both on land
and in the sea, especially the natural
mineral water of international quality
that is found widespread in

various locations..

Mr.Kan Sukanto, a senior representative
from the Ranong Provincial Chamber of
Commerce gave his opinion that 'The economy of
Ranong province has related to natural resources,
as great assets. This has occurred since the past
when it was an important tin mining location till
developing to be a well-known tourist destination
that has generated a lot of income for the
province. The mountains, waterfalls, beaches, and
mangrove forests are all beautiful, as well as the
ancient altractions, cultural traditions and
community’s way of life that has long roots of
more than 150 years combined with the people of
Ranong’s simple subsistence and warm hospitality
for welcoming tourists..."

Cover sfory m
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Mr.Chamni Ounkao, Chairman of the Plurn
Phai Sri Nakha Community, a representative
of the people that oversees the conservation
of the Water Crinum-Lily, endemic aquatic
plants specifically found in Amphoe Suk Samran,
Ranong Province gave his opinion that "...Being
a Thai National Heritage will be a good
oppeortunity in helping to create awareness and
consciousness to the people, so they will
participate in conserving the natural resources and
environment, and prevent their encroachment and
destruction because at present the Water
Crinum Lily is now an endangered species and
there is a lot of smuggling for sale overseas.
The watershed areas have also been damaged
that has resulted in changes in the area’s
condition resulting in the loss of top soil and
the piling up of sediment that has caused a great
reduction in the growth and breeding of the
Water Crinum Lily. The local people of Kiong
Nakha have helped in the breeding of the plant
by using seeds and building breeding ponds, so
to increase the numbers of the plant in nature
and also made this the world’s only Water
Crinum Lily tourist attraction by focusing on
ecotourism. There is also rafting to see Water
Crinum Lily to create awareness for its
conservation by the local people as well as
by both Thai and foreign tourists..."
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the intention of the executive

of the Ranong Tourist
Business Association
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In addition, there is a view from the
executive of the Ranong Tourist Business
Association, Mr.Sukij Swasdee, who stated that
"..Establishing Ranong province as a Thai
National Heritage, besides conserving the natural
resources and environment,
better quality of life for the people through the
development of employment that
innovations and local wisdom. As such, the

will result in a

uses

people of Ranong are ready and proud, as
well as can still help to establish a trend for

ecotourism and health tourism as an

opportunity for developing tourist attractions
as well as tourism products and services of
the community, especially the production of
products that use local wisdom..."

Cover sfory m

The attentiveness and readiness as well
as awareness of the people of Ranong will
continue to conserve the natural resources and
culture of mare than 150 years. It will also attempt
to be a Thai National Heritage that will display
the pride and sincerity in the conservation of
natural resources that we all highly cherish. The
Editorial Department would like to invite readers
to come to experience the aforementioned for
themselves and be motivated in cooperating
with the people of Ranong in conserving these
valuable things together by commemorating the
150" anniversary of Ranong province as well as
experience the spectacular tourist attractions
from the winding route of over 190 bends,
mountains, forests, waterfalls, hot springs,
mangrove forests, sea, and various islands
together with the culture of the local people
of Ranong province that are beautifully unique
and cannot be found anywhere else in the

world)

The attentiveness
and readiness as well as awareness of
the people of Ranong province will continue
to conserve the natural resources and culture
of more than 150 years. It will also attempt to be
a Thal National Heritage that will display
the pride and sincerity in the conservation

ra

of natural resources thatuwe all highly cherish. AR
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Special Inferview m

Biosphere Reserves:

Conservation

WEGETRhT T

Biosphere reserve, an internationally important area of natural
resources conservation, may cause guestions to people these days in
many ways. What is it? Where are they? Are they really significant to the
country and how? And so on. The editorial board of the Natural and
Environmental Journal would like to thank Dr.Wijarn Meepol, chief officer of
Ranong Mangrove Forest Research Centre, Office of Mangrove Forest
Conservation, Department of Marine and Coastal Resources, Ministry of
Natural Resources and Environment, for his very helpful and constructive
information concerning biosphere reserves

what Is a Eiiosphere Reserve~?

Dr.Wijarn Meepol kindly explained to us about the area protected for
conserving natural resources 'the word "Biosphere Reserve” may be not
familiar to many of us since it was only just established. Biosphere
reserves are areas of terrestrial, coastal and marine ecosystems promoting
for the conservation of biodiversity. They are nominated by national
governments and subsequently internationally recognized under the
UNESCO 'Man and the Biosphere' (MAB) Programme®. Until now, the
UNESCO has certified 564 biosphere reserves in 109 countries all over the
world. Thailand currently possess four official biosphere reserves: Sakaerat
Biosphere Reserve in Nakhon Ratchasima Province, Mae Sa-Huai Kog Ma
Biosphere Reserve in Chiang Mai Province, Huai Tak Teak Biosphere
Reserve in Lampang Province, and Ranong Biosphere Reserve in Ranong
Province'

Remark: * The Man and Biosphere Programme (MAB ngf'ammej was initiated by UNESCO in 1970
under the International Union for the Conservation of Nature and Natural Resources (IUCN)
with the purpose of"-sefw'ng the environmental and cultural problems resulted from population
increment and economic expansion. as well as the rapid progress of technologies. Thailand
‘has joined the MAB Programme since 197s.

Nature and environment
Vol. 7 No. 2 Aprll - Jung 2072 \& 13



aumuniumy

Wunaviudiununas:usy
Us:innuhulauursvusnuavlan

Aufisnudmamastuas Ustnaudny Aud
thaneiauuasiufinefmasimiossuns Toeissuuiine
ﬂmal,amaal,mﬁm-szq%s‘%i@Lﬂuumﬁmwdnw-wu@u
Usnemeifusmmwneh maumquﬁuﬁﬂmamﬂuwm
FILAMNY LRSI ISR NN FuaL ALY
fuaTange aunaias Fawinaruas fuTslzannt
189,375 Ms1eRlames Sadlussuuiinemasthmeaud
ssgnligeuwimitmadtan wiluefafuisdnuesdu
A lesusemmtiasmfasusantaufions aunseitg
3 wer. 2524 Ldiamsdods i uumasdnudsaduseuy
fnehnaauiasneimes weuieiud 22 WEFRNEIN
fttean Ieeiiumanefiguiitelmeaussuadin
aul@Fumassmeiufui somdummassuasain
aarimagualn et w2540 Suduiuiaruiamnms
sz hmnaeruwisusnaaslan: thethegmeldnsqus
TRINTHNTNE NI INABUAETILR  NIEnTImSWens
ssHm LA ANAEeN

Adunavnudiununas:usy A
udailutravausnynswuINssssuud
Uinulau IKavisSuus IKkavAny1dvy saufiv
gulluisasnswuinsnonwaifcy

NUAULFISYEIN (Wansldus:Tuudsiunu
DUIMASYL..

Ranong Blosphere Reserve
Is regarded as a source that
conserves mangrove forest
and If is also a sfudy and research cenfe
It Is actually the important economic
resource for beneficiary.

FAnuNWWUnaviugiuruna

S:Uov

Ruthmeauiomiasiuas Usenaudaeiud
Gansoszwhesruuineununtunee  dowa iy
v TSN T Aras T e Tgeann Sedl
m‘su%‘mﬁ@mwmﬁ"[mamimgwa‘uag%‘wmma
(MAB Programme) riviua 13 3 1lenis Gt

oﬁuﬁlﬁamswﬁnﬁ ANRAUNTIIFIIUINEN
e uiu N TLarsleR Ui ATuasde ]
AAEAAUNTIEUIIHSELLIIET SMWORviend  wazny
VE TS aneTH I

o Nufiomawaiw) sufiunsdaaBumsiiam
MImLeTEgia dans Usundiuariamsysmehadisin
dlassnssuuiinehmaeuimiassue Aanugen
ﬂmgiviﬁaﬁﬁﬁﬁﬂﬁuﬁ:ﬁmazﬁmfﬁiﬁﬁmmwmﬂwmmag
LAATERANTIWIKAIN uanﬁnnﬁﬁuﬂmmmﬁaa‘:mﬁa
uamflmmziaagmaﬁmiﬁw%adauﬂ'jw 300 wfa sy
wWughend so ofie Safuuvesdusiamaiiammaesing
\FITHgNa I@anﬂmmmwﬁmﬁdg’mm Usnuazy)uas
fidndy Tnednandasnnni 100 udel uazuvaInan
el gz i

° sﬁuﬁsﬁ‘anwaﬁum&ud&sﬁu munmalasems
m%mﬁ'rﬂnauiuLLaveLﬁ'@'aiaﬁLﬁmﬁuﬁlam@ﬁam mafinEN
’ma@umﬂﬁauﬁnwuavmﬁw@umaanmauﬁluﬂﬂ?@u
FasesiTiain sEdLmLaYsELMIWTG




oy F v
Ranong Biosphere Reserve:
the First mangrove Biosphere
Reserve of the World
The area of Ranong biosphere reserve

includes mangrove forest area and coastal

area of Ranong province covering the total
area of 189,375 square kilometers in Tambon

Ngao, Tambon Paknam, Tambon Bang Rin,

and Tambon Rajakrud of Meuang District. This

mangrove ecosystem has been formed nearby

Kra Buri River, the river which splits up

Thailand and Myanmar. The Ranong biosphere

reserve is one of the richest mangrove

ecosystems in the world even though it was
partly utilized as the area of mining activities
pefore. The area has been used for the
purposes of studying and doing researches
on coastal and mangrove ecosystem since

1981. On November 22" 1982, the Ranong

Mangrove Forest Research Center was

officially founded. In 1997, the area was

designated by the UNESCO as the Ranong

Biosphere Reserve and it is the first mangrove

biosphere reserve ever registered. The Department

of Marine and Coastal Resources, Ministry of

Natural Resources and Environment currently

takes responsibility for this biosphere reserve.

The Potential of Ranong
Biosphere Reserve

The mangrove forest area in Ranong
bridges the area of terrestrial ecosystem and
marine ecosystem resulting highly flora and
fauna biodiversity. The mangrove is managed as
the Man and Biosphere Programme (MAB
Programme) recommended which is composed
of three zones:

® Conservation zone: the area contributing
to the conservation of landscapes, ecosystems,
species and genetic variation, including cultural
disparity of the local.

® Development zone: the area providing
for fostering sustainable development on
economics, social, tradition, and cultures. Ranong
mangrove ecosystem is rich in flora and fauna
species. It is not just the habitat for numerous
species but also the nursery for young marine
life of approximately 300 species of fauna and
so species of flora. Subsequently, it is a location
for supporting the development of economics,
such as a production source of more than 100 tons
per year of sea crab, black crab, and mangrove
crab and a production source of original
shrimp paste of the Koh Lao community.

® Transition or Cooperation zone: the area
handling demonstration, trainings, and knowledge
transferring regarding environment and research
on conservation and sustainable development
at local, national, and international levels.

Nature and environment =
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InTeresTing Things fo Khow

about Eiiosphere RrReserve

Dr.Wijarn provided more information,
"..When the biosphere reserve was announced,
the areas for doing research have been
spotted. These areas are such as the
Mangrove Arboretum of area about 150 rais,
the mangrove forest along the Hat Sai Khao
beach of area about 13,500 rais where a more-
than-200-year-old cluster of giant mangrove is
inhabited, and the Khiong La-Un Mangrove
Arboretum of area about 500 rais where more-
than-2o00-year-old large mangroves Xylocarpus
moluccensis are existed in. Furthermore, to prevent
harm to the ecosystem, the proper promotion
on conservation, rehabilitation and utilization of
natural resources has been done based on
principles of equality and respect to wisdom,
way of life and ftraditions of the local. In

addition, comprehending knowledge to people
for conservation awareness and public
participation has also been accomplished..."
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Special Inferview m

The operational zones at Ranong Biosphere
Reserve, based on its topography and public
participation, are divided into 3 zones:

® Core Zone: This zone covers the area
of 40,762 rais of unspoiled forest It conserves
and nurses a variety of marine lives and at
the same time also prevents erosions of the
coast associated with strong winds and waves.
In historical time, the core zone was the
locale of Sai Khao Community, a coastal
community surviving mainly with fishery. Nowadays
most of the people have left this community
for the city. So now the core area is a
fruitful mangrove forest without anthropogenic
disturbance.

e PBuffer zone: The buffer zone of
Ranong Biosphere Reserve embraces the
core area of the reserve with an area of 26,744
rais where mangroves are mainly found. It is
also a waived area for prawn farming and
agricultural activites as well as other local
social and economic activities with conditions of
sound land use management and sustainable
utilization of natural resources. In this buffer
zone, there are 3 communities: the Kho Gum
with around so residents doing locale fishery
for their livings, the Kho Lao with about 230
dwellers surviving by small-scale fishery and
making shrimp paste, and the Kho Lao Nok
where about 130 citizens, known as Morgan
people, are living and doing small-scale fishery
as well. For land use management, the restoration
of mangrove forests, the sustainable utilization
of natural resources and the promotion of
ecotourism are focused.

® Transition zone: This zone encompasses
the area of 40,681 rais which has been
transformed to be areas for community, roads,
rubber and palm plantations. The area has been
allowed for the socio-economic development
of the communities after people having been

“educated and trained on sustainable utilization

of natural resources. The outer areas of this
zone are the locations of many villages such
as Ban Lang, Ban Thung Ngao, Ban Tha
Chang. and Ban Hat Sai Dam where people
earn their livings as merchants, fishermen and
farmers.
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Biosphere Reserve: a Local

fo Global Learning source

Ranong Biosphere Reserve serves as a
source of knowledge on natural resources,

environment and ecosystem for generally
interested people. It is a source of learning on
mangrove ecosystem, domestic flora and fauna
species as well as uncommon species where
students and interested people can learn and
gain experience directly from this natural class.
The sso-meter route in the mangrove forest is
arranged for students and visitors in order to let
them observe and perceive bird species in the
forest such as blue-winged pitta and common
kingfisher. Moreover, there is a route set up for
ecotourism at Hat Sai Khao mangrove forest
where visitors can learn about the productive
mangroves of Khlong Ngao, Khlong Tam Hong,
and the Hat Sai Khao beach. This ecotourism
pathway will let visitors seeing a cluster of more-
than-30-meter giant mangroves, way of life of
Kho Lao and Kho Lao Nok fishermen.

..since 1981. For example, the research on ecological

In addition, Ranonlz_g Biosphere Reserve
/_plays important role as a center
ning and d search and also having '

been funded-by, the international organizations

equilibrium and productivity of mangrove forest,
which was about studying on structure of the
mangrove forest, biomass, nufrient cycle, and
soil and water properties, had been conducted
during 1986-1989. The development project of
United Nations Development Program (UNDP),
UNESCO, the Office of the National Research
Council and the Royal Forestry Department
have cooperated in undertaking research and
training for young scientists in Asia and Pacific
region in accordance with Research and Application
to Mangrove Ecosystem Management in Asia
and Pacific Project. Furthermore, there were
some studies on mangrove forest ecosystem in
the field of oceanography. forestry, and various
marine species which sponsored by the EU
and International Tropical Timber Organization
(ITTO). At present, doing research follows
Madrid Action Plan that emphasizes on the
climate change and resource biodiversity in
biosphere reserve, for example research on
biodiversity of mangrove seedling, characteristics
of mangrove seedling and carbon storage of
mangrove forest.

Ranong Biosphere Reserve is therefore
considered as a source of conserving mangrove
forest, a source of learning and studying as well
as a source of natural resources with economic
importance. Accordingly, biosphere reserve is a way
of conservation that can lead to sustainability
of ecosystem in which human are living with
nature.
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;This article was written from author’s

experience attending the training courses
'Sustainable Development and Environmental
Management” during 19-30 July, 2010 at
Singapore. Some contents from literature
reviews had been added to make this article
more reliable. The purpose of this article is to
learning and sharing experience in solid waste
management of neighboring country which is
turning waste into valuable resources for
human and environment. The concept and
model of solid waste management in this
article would be capable to apply for Thailand.

.

World FocUs =

Singapore, Small

but Prosperous Country

Singapore officially the Republic of
Singapore, is an island city-state located
between latitude 1° 1735'N, longitude 103° 5120'E
in Southeast Asia off the southern tip of the
Malay Peninsula (southern Johor state, Malaysia)
and in the north of Indonesia’'s Riau Islands.
Republic of Singapore is one of the smallest
countries in the world, consisting of one main
large island and a group of smaller islands.
The total area is 707 square kilometers with a
population of 4.5 million (for year 2010).
Singapore as an entrepot and having free ports
made Singapore outstanding trading center in
the region have driven country economic
growth. Currently, the port of Singapore is one

of the biggest and modernest deep sea ports
in the world.
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Municipal and Industrial

Waste Management

The growth of population and the
increasing of huge industries such as oil
refining, petrochemical, pharmaceutical, and
electronic factories etc., generate a lot of
municipal and industrial waste. Approximately
90% of waste is treated by incineration while
only 10% of non-combustible waste and
residual ash that is left after the incineration
process will be disposed in the landfill.

Why Does Singapore
Need Offshore
Landfill Site?

In the past, landfill waste treatment sites
were at the mainland composed of s locations
which are Tampines Dumping Ground, Choa
Chu Kang Dumping Ground, Koh Sec Lim
Dumping Ground, Lim Chu Kang Dumping
Ground and Lorong Halus Dumping Ground.
Lorong Halus Dumping Ground was the last
site on mainland that has been closed since
1999, after being used for 29 years. Since
Singapore has small land area, therefore it
cannot afford to have more landfill sites.
Consequently, government needs to find the

new site away from the mainland by treating

it as land reclamation.

Worid Focus m
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In order to increase the country’s area,
Pulau Aemakau was considered to be an
offshore landfill site of Singapore. In early 1999,
the feasibility studies of engineering and
environmental impact assessment have been
planned for pollution control during designing
through construction period in order to be sure
that there will be minimum impact on marine
ecosystem around the project. Semakau Landfill
Site, and Tuas Marine Transfer Station have

received permissions from  Singapore’s
government to be implementing since 1994 under
the total t 10 million Singapore dollars,
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Pulau Semakau,
an Island Made from
Garbage

The original Palau Semakau or Semakau
island (Pulau in Malaysian means island), was
a small fishing village, composed of 40 households.
The island is located to the south of Singapore
and about 8 kilometres away from mainland.
The Singapore government after having
acquired the island had relocated native
people to the mainland. To create the required
landfill space, a 7 km perimeter bund was
built to enclose a part of the sea between
Pulau Semakau and Pulau Sakeng and this
made the area for landfill about 350 hectars or
about 63 million cubic meters capacities. The
site has been divided into 11 cells which
could be operating for 25-40 years. The site
took 4 years for construction and has started
to operate since 199s. The non-combustible
waste and residual ash from incineration
process will be loaded on to barges and ship
from mainland to Tuas Marine, transfer station,
and then to the landfill site.

The off-shore sanitary landfill for non-
combustible garbage and ash residual would
need undertaking stringent mitigation measures
for environmental protection during construction
and operation period in order to preserve its
coastal and marine ecosystem. Such mitigation
measures are as the followings:

tana1581989 / References

UWorld Focus m

Construction Period

@ The entire area for disposal waste was
lined with an impermeable membrane and marine
clay to protect leachate that may discharge
into the sea.

@ Silt screen was set up to protect mobility
of sediment into the sea during construction
period that could be impact on coral reef in
the surrounding area.

@ Landfill was designed for allowing sea
water flow into non-operating cells with the
purpose of storing fresh water.

@ Mangrove forest was removed from
construction area.

Operation Period

@ Discharge from landfill site will be
collected and treated at waste water treatment
unit.

@ Water quality will be monitored regularly
to ensure the efficiency of impermeable
membrane.

@ Mangrove replanting has been carried
out for two plots covered 13.6 heatres purposed
for replacing those uprooted during construction
period. This mangrove acts as biological
indicators of monitoring well along the perimeter
bund for monitoring the leakage of landfill
impermeable membrane.

The stringent measures against pollution
and effective environmental monitoring programs
have made the environment around this
landfill site rich in nature and biodiversity. At
present, Semakau landfill has been opened
for environmental learning of sustainable waste
management and recreational activities organized
by special groups such as Inter-Tidal Walk,
Sport Fishing and Bird Watching etgi

Tan Yong Scon with Lee Tung Jean and Karen Tan. 2003. Clean, Green and Blue Singapore's

Journey Towards Environmental and Water Sustainability.

JJ Simon. Solid Waste Management in Singapore. Presented in Training course of Sustainable development and
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gnvironment and Pollufion =

The Editorial Board of the Nature and
Environment Journal went to examine the facts
on the success of the Huai Tun Reservoir water
management model. The first impression when
we arrived at Tambon Huai Tun was its fertility, This
was displayed in the home-grown vegetables
that were green and fresh, as well as the
beautiful ornamental flowers planted by the local
people along the community’s waterway. This was
a scene that would not normally be seen in the
dry season in March. In this regard, the Editorial
Board would like to thank you Mr.Pamoke
Pingmuang, Chief of the Operation and
Maintenance Section 1, Phayao Irrigation Project
Reginal Irrigation Office 2, Royal Irrigation
Department, Mr.Rutwutthichai Jaigla, President of
the Huai Tun Subdistrict Administrative \
Organisation, Amphoe Meuang, Phayao province

amthlund Jadps
vahrhes i uasiREnei 4
Tosan)soadsemumetn
dulnuayssid 2 naxasdsenin 8

and his collegue, and Mr.Som Luangmanochai,
Chairman of the Huai Tun Water Users Group

— under the Royal Initiative, these who proud to
Mr.Pamoke Pingmuang,

Chief of Operation and present us about receiving the outstanding water
Maintenance Section. =
Phayao Provincial management award.
Irrigation Office,

Regional Irrigation Office 2

n 2011, the water management model of
Huai Tun Reservaoir received first prize in the
Contest of the Small-scale Water Management
Development Project under His Majesty the King
Initiatives. This contest was held by the Office of
the Royal Development Projects Board (RDPB) in
cooperation with the Royal Irrigation Department
on the Celebrations on the Auspicious Occasion
of His Majesty the Kings 7th Cycle Birthday
Anniversary (s4!n Birthday) st December 2011.
The objective of the contest was to promulgate
H.M. the King’s ability and kindness with more
than 2.900 water resource projects were developed
nationwide to assist his loyal subjects to have the
fundamental means for their livelihood. Since his
accession to the throne, the King enhanced the
people’s quality of life and achieved creating ; £ & : : :
occupations for them. s e i : Snfe

Nature and environment :
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Mr.Pamol_(e told wus that the Huai Tun

Reservoir Project was initiated on 27 February,
On that day, His Majesty the King came to
visit the Mae Tam Reservoir Project and his
people at Ban Tam School, Tambon Ban Tam,
Meuang District, Phayao province. At there, the
King delivered a speech about irrigation in which
he stated, "..consiruction of reservoirs and dams

1982.

along the tributaries of the Ing River of Phayao
and Chiang Rai provinces should be considered
order to alleviate flooding in cultivation areas and
to supply water for farmers in villages in the Ing
River basin so that they could have water for
cultivation purposes both in the rainy and dry
seasons. Furthermore, the people would have
water for consumption throughout the year..."
Therefore, the Royal Irrigation Department, Regional
Irrigation Office 2, Phayao Provincial Irrigation
Project was started building the small-scale Hual
Tun Reservoir under His Majesty’s initiatives in
1984, at Mu 5, Ban Huai Mo, Tambon Tun, Amphoe
Meuang, Phayao province. The characteristics of
this reservoir are as follows: the dam is 8 x 206 x
18 metres, its catchment area is 10.50 square
kilometres, the quantity of stored water is 585,000
cubic metres, and its capacity to store water for
the whole year is 3,470,000 cubic metres. The Huali
Tun Reservoir is beneficial for 1,500 households in
ten villages of Tambon Ban Tun and Tambon Ban
Sang: furthermore, the water can be conveyed to
3,000 rai of agricultural area in the rainy season
and 500 rai in the dry season. The construction of
the reservoir was completed in 1984. The expenditure

gnvironment and Pollution m

of the reservoir's construction was supported by
the Royal Thai Government while the irrigation
system for the local people called the "Mueng
system” (Mueng is a Thai word means irrigation
ditch) was built from the folk wisdom of the villagers
that distributed water at various intervals. Mr.Pamoke,
on behalf of the villagers, proudly told us that
"..The waterway which is called by the local people
as the "Mueng system” is the main route of
distributing water from the Huai Tun Reservoir for
the villagers’ consumption and agricultural practices.
This waterway was built by the villagers
themselves without the budget allocation from the
government..."

(B L & L B

Tl e BT |

B SUECECE]

"..In the initial period of the project, there
was a problem that the amount that water flowing
into the reservoir was more than its storage
capacity. Furthermore, the method for releasing
water down the natural waterway resulted in the
uneven distribution of water for agriculture, especially
in the downstream area. Thus, the villagers built
"intermittent dams" to slow down the flow of the
water and block the water to be higher in Huai Tun.
At the same time, they dug an "irrigation ditch" with
the financial support from the members for the
expenditure of cement and sand.." Mr. Som,
Chairman of the Group of the Hual Tun Water
Users under the Royal Initiative, was proud to
mention that ".In 2004, the villagers asked the
Phayao Provincial Irrigation Office to set up a
water users group. Then on 22 June, 2004, the
group named the "Group of the Huai Tun Walter
Users under the Royal Initiative” was established.
Since then, the Royal Irrigation Department and
Local Administrative Organisation have had a role
in strengthening the promotion of the water users
group and have encouraged farmers to participate.
This was helped the group to further strengthen
step by step in which they have had their own
funds to circulate for water management e.g.
operation costs, maintenance costs for irrigation
plants that may be worn out etc..."

Nature and environment 35
vol. 1 No. 2 April = June 20712



m Fuodoulaany

AaIduyaINSAaNISt
UOJTﬂSJms

NALAWTIA ﬂ”l?ﬂﬂﬂ adijﬁd‘ﬁuﬂWNﬁﬂ@%’l T TRTULLEE

SEFULsEmMaN TSNS T M Lessn WL LRSI eLEN

1
=3

Wall w.el. 2554 Usenaueny matAwisdams 7 am e

® @?’mnq’mjif&f‘;: ﬁmiﬁ’l&iﬂ@:ﬂ&ﬂ%&ﬁﬁﬁﬂﬁﬁ1ﬁu@
uynmid Feeheoian 1dun fimedendakvamuay
sassymunas  waihaensadonihesas  Wnings
Aliessueiima  wesmmuaumeiannnaad i
masduassnasanad laudsngnaungainseans
ﬁ%ufiﬂmgﬁwmﬂ %ﬂﬂﬁuﬁﬂ%ﬁﬁgﬁugﬁwma m«ja\wﬂ%ﬁw
SYHUARBINNTBY  WALNANA | risueuenaases Tl
mﬁmm;]iuLuaJmaumummﬂummmﬂum nadle-
Jonh1 wardinaiafiuGusmudnguioinaiamai
38z 10 vmdangma uazlsay 20 umel,uqqum viaae
duBanodm 1 ée* dangma

o FrumsuSmsiamans:
Tumsinwas u,as‘L%uﬁ"aﬂ?igﬂiﬂ@ﬂ%hﬂimﬁamawaLﬁad

maLSmssenisvie 1

wawinde  Tesusiui lumsdaiuasimuasaunissai
S 3 e Gt

b dasdush stpsvnatssnny 2 Alawas ATBUAGN
Auiimainmes soo 15 asldfmermvuesanlunsdai
THURUnsesfauay 2 A9 Astay 10 Su dwiy g
duiaglésuinion 3 Suwisn

b daanaes sTErLsEEIE 1.5 Alales
AufinsineesUseanns 1,500 15 fwvueseylumssui
danmahlbiud 4 8o o uszezom 3 u

> ananenin svesatlseinn 3 Alawes A
nnessesnns 1,000 1 muesaLFuR 7 Aeiud
10 FINTZLLAT 4 T

g * 1 de wiiivdoufan 14 Alanfuialy

=y

aandnasimhfiguaiufieray  uasiidausanlums
‘Lh‘.;.d%ﬂml,l,agsﬁaa\ummdnﬁuﬁw q aaaudulsydmnd
wsitiduensndems lvgfifiuids  nauauBnayiasee
Lﬁa%fumiaﬁua%umﬂaaﬁm‘m%m‘sdqu@imaﬁmejuuag
Tesamsratsemumeten

o Grunsuinér Ty 1duse lomd: neeaEndinTTnousu

LLavmu@umﬂ.ﬁmﬂwmummwmm it

> dwmsinsas  dmadah Wiumalgndn
st 3,000 15 Tugrengull (Feuwgumen- WaFAMEw)
LLﬁ”UNWWﬂ w&aaqmm (BOUTUION-LHBIW) eﬁqw%
fouds léun dmlne ven nsufien e G vnune-
Tran hdu wenamildstima iniemagniienaimls
Umemuanmwinil W ndae wwshe aewdn fsn
wuass wazdawlng udu

> dnuieiad mslhderiandle nesliauss
In uaﬂmanmummm‘mwammammwmnagaam
loeldBunsasiusmmandminameda e

> Srunmtssas fims diden e o
ﬂmﬁael.uu'aﬁw‘?ﬂ@’f%’umiﬂﬁfuﬂwumﬂ&hﬁfnamﬂ‘szm
JINTONEALN LLazﬁm'ﬁJa'aaﬁuﬁﬂmﬂdaaaﬂudwlﬁuﬁﬁ
wegudusyamnt

> dumsgulneuilan é’imsw%’ﬁm%ﬂszﬂm;ﬁﬁm
wardeane U1 lunsr3aurasmanin oo

.Naunsmsiuviumsionswuinsu

pduSANUAT Js:0uu DRI DATUSUTadaUSILNU [ /

awnsniduanueydnud Danuauuavau
QuyuyunouiUREINISY

.the numerous natural resources of Ranong
province, both on land and in the sea, especially
the natural mineral water of international quality
that is found widespread

in various locations..




In 2011, the water management by the Huali

Tun community received the outstanding award
at the national level from the Contest of the
Management Project The
management consisted of the following 7 aspects:
® Waler group: The
responsibilities of the water user groups were

clearly assigned: for example, the election of a

Small-scale Water

user duties and

chairman, vice chairman, chief of the area or canal,
chief of the water-user group at the ditch/pipeline
level; making guidelines for developing water user
groups: strengthening the understanding of members
of various water user groups: setting the rules and
regulations on water sharing: setting a timeframe
of releasing and blocking of water: collecting of
subsidies for the water management expenditure
of 10 Baht per ral per season and 20 Baht per rai
in the dry season or the member can pay in the
form of 1 tang* of paddy rice per season.

e Water management: In order to manage water
for utilising in agriculture and the people’s
consumption adequately and widely, they divided
the releasing area and set it into 3 parts, as
follows:

» Upstream The range is about 2 kilometres
covering soo rai of agricultural area. Water would
be released twice a month, 10 days per time. For
the upstream area, the farmer would obtain the
water 3 days in advance.

» Mid-stream The range is about 1.5 kilometres
covering 1,500 rai of agricultural area. The water
would be released to the mid-stream area on the
forth to the sixth day of a month for a total of
3 days.

» Downstream The range is about 3 kilometres
covering 1,000 rai of agricultural area. The farmers
downstream would obtain the water on the
seventh to the tenth day of a month for a total of
4 days.

Remark: *1 tang is equivalent to 14 kilogrammes
of paddy rice.

gnvironment and Pollution m

Members have the responsibility to oversee
and take part in the maintenance of the reservoir,
ditches, and canals every year. However, if the
damage is too serious for the members to repair
it themselves, they will ask for help from the
Tambon Ban Tun Administrative Organisation and
Phayao Provincial Irrigation Project.

e Waier utilization: Members plan and control
the water utilisation according to the activities as
follows:

» Agriculture sector: Supply of Water from
Huai Tun reservoir covers 3,000 rai of paddy rice
field in the rice-planting season (May to November)
and some cultivation areas in the dry season
(December-April). The crops that plant in the dry
season are corn, onion, garlic, peanut, ginger.
Pangola grass etc. Moreover the water is used for
planting other crops such as banana, mango,
coconut, kitchen vegetables and herbs.

> Livestock sector: The water is used for
livestock such as cattle, buffalos and chicken.
Furthermore, community can produce a biogas
from manure by suggestion of the Phayao Provincial
Livestock Office.

» Fishery sector: Also the water is used for
fish raising such as Tilapia fish in the mud pond
support from the Phayao Provincial Fishery Office.
In addition, releasing fish activity into Huai Tun
reservoir is conducted every year.

» People consumption sector: Community
has their own water supply that comes from the
reservoir and all household can access it.

Nature and environment R
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e Participation The water user group management
has emphasised on members’ participation through
brainstorming, implementing, and sharing the benefits.
Moreover, they have cooperated with the Phayao
Provincial Irrigation Project and other government
agencies.

» Brainstorming: The members of water
user group share their opinions, raise problems
and give recommendations to propose to the Phayao
Provincial Irrigation Project staff. All issue is used
for planning with priority and necessary.

» Implementing: The Phayao Provincial
Irrigation Project officers will inform the members
before in-field evaluation on implementation plan.
Role of the officers is to provide knowledge to
the members about the steps and methods of
repairing and maintaining the irrigation system.

» Benefit Sharing:Benefits that the members
of water user group and irrigation offices have
received are problems were resolved correctly,
increasing income from dam construction and
learning how to maintenance irrigation system,
enhancing awareness and sense of belonging
that help to economize government's budget for
maintenance as well as strengthening a good
relationship between government officers and
farmers.

e QOriginality: Water management fee is collected
from members paying by money or paddy rice
and set up to be a water user fund. Although the
fund was not much, it was a good start of villagers
in participating and sharing the benefits. It was
an important basis for development of their funds.
Furthermore, several activities were conducted under
cooperation between local administrative organizations,
and schools such as trainings on transferring
knowledge to the members, learning on reduce
pesticide uses, making an organic fertilizer, producing
biomass stove and setting up learning from
senior program for co-learning on environmental
conservation and water management.

gnvironment and Pollution m

e Environmental conservation and rehabilitation:
The activities of the members in this field
comprised:

= Construction of check dams for controlling
water flow that run to reservoir;

= Planting of votive grass to prevent solil
erosion, especially on the rim of the reservair:

= Promotion of organic fertilizer and green
manure use including ploughing instead of
incinerating the remains:

= Zoning the public areas for conserving
the reforested watersheds to be a benefit for the
communitys

= |nitiating alternative energy projects: for
example, the promotion of replacing LPG with
biogas.

e Principle of Sufficiency Economy: The members
applied the principle of sufficiency economy into
the community by promoting themselves to follow
a three-chain idea: moderation, rationality and
immunity. For example, increase their income and
decrease their expenditures under the conditions
that have know-how side by side with ethics
linked with their way of life, economy, society, and
environment to be transparent, long lasting, and
ready to accept change. Therefore, in 2010, Ban Dok
Bua, Tambon Ban Tun received an outstanding
award at the national level in the contest for th’é
sufficiency economy village which -was held by
the RDPB.

"The Huai Tun Reservoir Project under His
Majesty the King Initiatives” is a prototype of
successful small-scale water resource management.
The past 30 years of implementation has proven
that strategic sharing of valuable water resources,
having a system and responsibility of water users
can result in the well-being and happiness of the
people in the community.
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Mural Painting of

Wat Cherngtha,

Flooding Crisis

By Editorial Boasd

Ec':ding crisis at the end of B.E. 2554 not
only caused social and environmental losses, but
also tremendously damaged the ancient remains
and world heritage in Ayutthaya Province. One of
those worthy ancient remains damaged by heavy
flooding is Wat Cherngtha. Therefore, the editorial
of nature and environment journal attempts to
pring the facts about the damages and the
progress of mural painting” s restoration at Wat

e e
At yweiond
gEnnenIgneniUsiRednd wisuaTefogne
Mr.Chainan Busayarak,
Director of Ayutthaya Historial Park

Wat Cherngtha or
Wat Khoitha?

("khoitha" means "wait for")

Mr.Chainan Busayarak, Director of Ayutthaya
Historial Park, told that "..Wat Cherngtha is an old
- 2 ;
# and important temple located in Wasugree

Subdistrict, Phra Nakorn Sri Ayutthaya District.

environment a

f

It is on the left bank of Lopburi River. It was b
in Ayulthaya Reign. There is no evidence to
indicate the name of builder. There was only a
legend narrated that a daughter of a millionaire
ran away with a man. Sad father kept on waiting
for her coming back. He built a bridal house for
her and decided to give it to her when she
came back. The time passed for many years, but
she never returned. So, he build the temple and
donated that bridal house to the temple.

Therefore, this temple was called Wat Khoitha
since then. Anyway, this temple also had another
names for example Wat Teentha, Wat Tin, Wat
Khang and Watl Kosawarl. Nowsaday, it is known
as Wat Cherngtha where monks stay in..."

Nature and environment
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The Director of Ayutthaya Historial Park
added that "..Archaeological Bureau, Fine Arts
Department registered Wat Cherngtha as the
national ancient remain because in the temple
there are fraces of artworks in the late Ayutthaya
Reign. It shows the precious designs of
architecture, sculpture and painting that we
can see from the main stuppa, three-dimensioned
porch, vihara, pagoda, sermon hall, ubosot, bell
tower and little vihara. Those traces can be used
fo study the ancient civilization. However, these
ancient remains are in the critical conditions. Some
buildings were destroyed by poachers searching
for ancient items. Many were deteriorated by an act
of nature. Seventy percent of mural paintings
in the sermon hall become blurred. Since 1997,
this national ancient place been continuously
restored by Fine Arts Department..."

Mural Painting,

national creative identity

Thai mural paintings are normally painted
on the wall of cloister, vihara tripitaka hall, Buddha
image hall, door panel, window, inside of ubosot
and vihara. Mural painting can effect the feeling,
heart and soul of Thai people, including ancient
Thai traditions, society and cultures. The fact
stories of the past that painted inventively are
as valuable as the written record. So, the mural
paintings at this temple are good sources for
studying history.

The mural painting inside the sermon
hall was painted in the reign of King Rama
the Forth. Powder cool-toned colors were used
o paint the stories of biography of Lord Buddha,
stories of the Lord Buddha' s ten former births,
deva assembly, Fuk Luk Sauan and villagers’
way of life. On the external surface at front and
back doors of the building, the pictures of door
keepers were painted, but they were not in a
good condition. Presently, they are blurred. On
the internal surface of front and back doors, inside
window panel at southern direction (closed to
the river) were drawn with Chinese styled
pictures which presently are rather in perfect
condition. However, the outside window panel,
the pictures are already blurred. In the northern

gnvironment and Pollution m

side of the hall, the inside window panels are
decorated by foldable wooden curtain with Chinese
picture on the curtain, but the picture is also
tarnished. At this side of the hall, the monks’ lifted
seats were made of well-arranged pieces of wood
with painted pictures on them. These pictures are
already vanished. Interior mural paintings in the
sermon hall were divided into two parts. The first
part started from the upper frame of the window
upward was painted with the picture of deva
assembly. The second one located downward from
the upper frame of the window illustrated pictures of
ten former incarnations of the Lord Buddha and
biography of Lord Buddha. Nowadays, just a few of
the pictures can be seen. Most of them are vanished
and some are dropped off. It is assumed that these
pictures were drew by Acharn Dharma who was the
abbot of the temple at that time and Khru Khae, the
professional painter in Thawasugree Subdistrict. Khru
Khae was not only a professional painter but also a
skilled craftsman who craved the shadow plays.
Furthermore, he was one of the painter who painted
pictures in Emerald Buddha Temple.
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Moreover, there are paintings appeared on the
ceiling and on the posts of the sermon hall. On the

ceiling, it was painted with
"Prajamyarm Pattern” and 'Songpumkhawbin Pattern’.

"Krajang Pattern’,

On fourteen posts, they were painted with "Karnyang
Pattern" and in between this pattern, there were
devas surrounded by flowers. At the base of every

posts, there were the names of the painters.
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Mural Panintings after

Flooding and Conservation

Mr.Somsak Tangpan, Specialist on Art
Conservation mentioned about the damages
of mural paintings in Wat Cherngtha that
"..The damage survey of ancient remains in
Ayutthaya after flooding shows that the mural
paintings affected are covered with moss,
fungus and salt. The surface of the wall is slip
off. It is found out that stains of moss and salt
has the components of garbages, soil and
grease. The deterioration of mural paintings
caused by flooding should be a special case
study. To solve this big problem, Ministry of
Cuture, especially Fine Arts Department has to
brainstorm experts and scientists in order to
painting’s
guideline, including to study the nature and

lay out the mural restoration
elements of mural painting such as the color,
glue, foundation, stucco and to study the
ways to clean various stains on the painting..."

The specialist on Art Conservation added
further about the meaning of art conservation
that "..Art conversation is to keep the whole
painting in its original conditions including the
present appeared ruins. Conservation officers
apply both traditional technicals and scientific
methods to conserve and restore the ancient
art precisely. They restore the deteriorated arts
to be in good condition and long lasting. The
method that should not be done is to scrape
the original paintings and repaint it. This is
because it will cause damagess to the precious
original pictures. If it is done, this new picture
stands on the present work that damages the
ancestor's hard working. Furthermore, this new
work has lower quality than the original one
and it seem to destroy national property too.
This effects on mentality and moral and the
worst thing is the national evidences were being
destroyed...”
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The Progress of Mural

Painting's Conservation

Mr.Khwanjit Lertsiri, Senior Artisan of
Archeology Bureau, described the mural painting
conservation that "..The mural painting is 70 - 80
centimetres high above the wooden floor. The
wall is made from spongy malerials so it soaks
of water from foot of the wall upward a few meters.
It is lucky that the floor is not laid with tiles or
dense materials otherwise humidity can not
evaporate and causes a lot of soak in the wall
that finally destroys the mural painting on the
wall. The soaking mural painting. including cement
and brick in the wall will weaken and break up
into powder. This is one reason that the salt
turns to be crystal inside and on the surface of
the wall..."

Senior Artisan said further that ".Dirts on
the surface of mural painting make the painting
become dull or dirty. After removing the various
kinds of dirt on the surface of painting, we can
see clearly the picture, lines and colors of the
pictures. Cleaning is a difficult work. Cleaners have
to know the characteristics of dirt and the way to
clean it. This is because improper or careless
cleaning will cause further damages on the surface
of the painting. n good point, the painting will be
clean, clear and beautiful, but cleaning may vanish
the details on the surface of the painting. Cleaning
starts from closing the painting’s surface with
damp mulberry paper and using cotton or sponge
with alcohol solution to absorb dirty stains through
muiberry paper. This method is used generally
because it is easy and it does not harm the
painting because mulberry paper can protect the
layers of color and absorb the dirty stains at the
same time. Ready cleaned painting will show
shining colors that we can see its elaborate
details..."
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Mr.Sopit Panyakhan, Scientist of National
Museum, Fine Arts Department described
that "..In general, there are two ways to clean
the dirty stains. Those are mechanical and
chemical ways. There are many methods
using to clean moral painting, but the
techniques are not different. The select of
solutions of materials to remove stain is
based on the characteristic of stain. For
example, if it is the stain of lichen or moss,
the mechanical and chemical way will be
used together such as scraping with surgical
knife and applying some solutions, for
example Zinc Chloride. If white scum occurs,
it may be insoluble salt. To clean it we use
surgical knife to scrape it out or use the
spongy material to absorb salt. However, to
remove unexpected and further damages,
every method has to be done with care.
Furthermore recommendations from specialists
are important..."

Mr.Somsak Tangphan, the Specialist on
Art Conservation, concluded about the progress
of the mural conservation that "..Presently, it is
on the preparation stage. Primarily, scientific
knowledge and Thai ancient technique are
employed to find the properties and components
of paintings, those are colors, glue, foundation
and stucco. Then they can analyze what causes
the damages, how to solve that problems and
what materials will be used for cleaning and
eradicating each stain and dirt. such as
fungus, salt stain, greasy slick, etc. After finishing
the stage of studying and analyzing the problems,
the next stage is to test various techniques
which ones are effective and will not harm the
mural paintings. Further stage is real practice.
Before launching a restoration project, allocation
of equipments, materials and budget have to
be done. Arranging the training for artisans to
know and understand the stages and methods
of conservation is also important. The contents of
training mentioned earlier consist of evidence
recording, evaluating mural painting prior
restoration, painting’s color layer, cleaning,
strength of the color layer, layer of foundation,
cement used for building the wall, drawing and
surfacing. Moreover, recording post conservation
is the last stage of mural painting’s conservation
that takes some period of time..."

This article aims to convey the story of
Thai invaluable mural paintings conservation
so that readers know the right methods of
mural’s conservation. At the same time, Thai
people should conserve our ancient monument
and archaeology without damage or interference
them more. They should touch the beauty of
mural with their eyes or memorize its beauty
by their cameras. Only this, it means that you
are the one who conserves the national
heritages and traces of Thai great flourish arts
and cultures for our descendants and keeps
it with our nation forever./\




B Junodoulavaly | A
1 -

auUUANYIBUIKL - dawu:

nuuATUs-TAAHNS
A= TTHRSSEY

N AR
Toy 500 oarsounsns 54
AT MIFIADNTMIYMT MO AT HTMIRE U
diinausluineussiuninen eIl Runedan

g

A wiadaalvl uastiad s aniafifenad sy ifeaaiiethsewm
ﬁmné’nm@é’uﬂ‘mqmﬁmwﬁaﬂ’mumwLLa5°1|u1_|ﬁ‘51?34Lﬁauﬂismtﬁé’uﬁamﬁmnm@ﬁnniudﬁu
athsaifiasautiotagtiu Suldun Safrun enamensmamsaNed wefihannande fo duma
ansasswihesaninBes nal uazdaninamu BT MELUAUINELAY 106 V3D DuUuEE
Gosnal-dmu adudmsfirusiuatone enuavuemey sunadiesdeslnal duavuasii
guaenails shuasnsd snnassh Swfeduslel ueshuamiiash duaglued sunadinsdmu
Foniodmu  Tuilatiunvuaneiiduduwmementifiensddyuasaama eFumessme iu
whnalsyifenams Lﬁ"amﬁaﬁnﬁﬁﬁmﬁ fafausssaivmibfidonle sswhadlasdeslnl
uanflasdmm s niiduenswnewe vnjarandt 100 T Beveetinsasdiovninaaauuwinum
Tutufmasionindudlvel Tosawsdunaniiflenugennnd 35-40 wes uavdudingn witud

YOIIWIRR TN SINTLREN 27.25 N,

5/ 11Jsmssssuu1ﬁua:éuuma‘au
Un 1 auun 2 wwuu - Onuieu 2555



gnvironment and Pollution m

Chiang Mal - Lamphun:
The Historical
and Cultural Road

By Siwinee Dcfaéra.fwua,ofj €

Environmentalist, Professional Level

Urban Environment and Area Planning Division,

Office of Natural Resources an Environmental Policy and Planning

diang Mai and Lamphun have been the historical significance provinces for
a long time. These two provinces are very unique in art, culture and etiquette:
which have continually been inherited from generation to generation. These can
be represented by: for an example, occurrence of a lot of ancient exquisite
temples and the beauty of nature. Here, it is our pleasure to present one of a
historical place that is the route in which connects between Chiang Mai and
Lamphun Provinces. It is the Highway Number 106 in another word, the old
Chiang Mai - Lamphun road. This road passes through several sub-districts for
both two provinces including Wat Ket Sub-district, Nong Hoi Sub-district, Muang
Chiang Mai District, Nong Phung Sub-district, Yang Neng Sub-district, Saraphi
Sub-district, Saraphi District, Chiang Mai and Muang Nga Sub-district, U-Mong
Sub-district, Muang Lamphun District and Lamphun Province. Nowadays, this old
historical road deserves to be announced as the historical route to represent the
conservation of nature, arts and cultures since there are old-age Yang Na trees
(Dipterocarpus alatus) planted more than 100 years along both sides of the road
in Chiang Mai area. These trees grow over 35-50 meters long. Meanwhile: in
Lamphun Province, the tree called Khee Lek (Siamese Cassia) was planted along
both sides with the distance of 27.25 kilometers.
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According to the National Archives of
Thailand, this old historical road had officially
been built during the reign of King Rama V of
which the building year was over 11¢ years ago.
Phra Ya Sri Ha Thep who was a Northern
governor had planted two thousand trees along
the road: by means of, Yang Na trees were planted
for Chiang Mai boundary meanwhile Khee Lek
trees were decided for a segment being in
Lamphun Province. These trees have prounded a
beautiful scene and shady path for the passengers
and travelers. This also presents the important
identity of this road in which continually relates
and ties the northern people with their ways of
life for such a long period.

Yang Na trees and Khee Lek trees have
grown and completely become the big trees while
communities along the road have continuously
expanded. In the past, the habitants who lived
along this road were so binding and absorbed in
the history and background of Yang Na trees
and Khee Lek trees. However, when the numbers
of community have increased from the past to
present, this make the road confront various types
of trespass. The major threat to the historical road

is expansion of imperious pavement covering root's
system of Yang Na and Khee Lek trees. The
expansion of infrastructure and land use along
the road is also threaten to the growing status of
the trees: such as electrical wiring, water supply
system and the service industries which discharge
emulsion and make the old road untidy. Moreover
there are a number of reasons which are the
obstacles and limitation of road expanding; for
example using highway areas along the road for
making own businesses and services, increasing
of traffic congestion, using pavement for pedestrian
to be parking lots where are in front of the business
shops, and the growing of Yang Na and Khee Lek
trees which grow so very high. The tree branches
and tops were cut without knowledge of tree
preservation since the habitants are afraid of
faling down onto residences where have been
over highway's right-of-way. This may cause danger
to people life and asset. These happening will be
direct and indirect effects on Yang Na and Khee
Lek trees.

Further damages come from the people who
own the area of the roadside. Some of whom
have tried to destroy Yang Na and Khee Lek trees
in different ways. For instance, they pave cover
root's roads systems of the trees with innocence
and lacking of understanding of nature and historical
conservation. Besides, there are important factors
to decrease a number of trees; for example, putting
luminescent sheet at the bottom of trees, installing
advertisement boards of both government and
private sector, wedging on the trees’ trunk, pouring
acid water and hot water. As well as punching and
putting sulfuric acid or other chemical to make
Yang Na trees and Khee Lek tress slightly die and
then cutting down and pulling them out. Consequently,
the number of Yang Na and Khee Lek trees
significantly decrease, the memorable image of
beauty and shading of Yang Na and Khee Lek
trees which used to appear in the past and be
historical identity of the town have gradually
faded away.
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The team of land explorer cooperating with
local government offices found that Yang Na
trees and Khee Lek trees have been obviously
dropping off. In the reign of King Rama V, two
thousand Yang Na trees were planted, then in
there were only trees
remained. In 2003 it has been found only 1,028 trees

1996 1,707 Yang Na
while in 2007 Yang Na trees was only 995 which
were registered in the area of the Chiang Mai-
Lamphun Road. These trees which were registered
belong to the responsibility of Chiang Mai Provincial
Administration Organization. In the area of Lamphun,

it has been found only 207 Khee Lek trees
remained. In addition, there is more likely to be
the decline of numbers of Yang Na trees and

Khee Lek trees in the future with a sharp trend.

The Office of Natural
Environmental Policy and Planning, Ministry of

Resources and

Natural Resources and Environment of Thailand
sees the importance of the old Chiang Mai -
Lamphun road. This is because of its ancient and
historical values and it is facing the crisis of
trespassing on completely
historical unique in the past.
In order to make the commercial
town, the value of historical road
is slowly climbing down due to
lack of developing control. Even
though, under Forest Act in 1941,
Yang Na trees in the area of
Chiang Mai-Lamphun road are
the restricted timbers in category
A, local people try to avoid the
law by making Yang Na trees
and Khee Lek trees slowly and

slightly die and fall down later.

one of the
methods that the Office of Natural

Resources and Environmental

Therefore,

Policy and Planning considered
to use for natural resources management and

environment quality as well as recovery
management on this old road is to determine the
area of Highway Number 106 in Chiang Mai and
Lamphun as the environmental protection area to
make a good condition of living between people
This

method can also be used to protect the

and Yang Na trees and Khee Lek trees.

environment state of this area before the value of
Yang Na ftrees and Khee Lek trees are too
damaged to recover/.L
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Diamondback squid is a member of
cephalopods. Diamondback squid is very
interesting because it has a big size and
thick mantle than the other species. In Japan,
diamondback squid is a commercial species
and catch rate is more than 1,000 tones every
year. In Thai waters, diamondback squid was
found both in the Andaman Sea and Gulf of
Thailand. The main catch of this squid is a
bycatch from fishing for another species such
as purse seine operation. However, consumption
of diamondback squid is not popular in
Thailand because of two main reasons 1)
thick and sticky mantle and 2) rarely caich
and unknown species.
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a1 : Tsuchiva etal. (2003)
Figure 1 Diamondback squid
Source: Tsuchiya etal (2003)

Diamondback squid has remarkable feature
fin different from another squids. It has a funnel
locking-cartilage in 'lazy T shape' ( = ), fin
length equals the mantle length in rectangular
shape (figure 2) and photophore absent.

mantle

Male diamondback squid becomes mature
stage when mantle length is between 47-50
centimeters. Also, female becomes mature stage

‘ when mantle length is between 59-¢1 centimeters.
A 2 ANYREMETENTEIANTTY
Il u
#a: Roper etal. (19a4)

Figure 2 External morphology of diamondback squid female (Bower and Miyahara, 2005).
Source: Roper et.al (1984)

That mean male becomes mature earlier than
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Female diamondback squid can produce
eggs maximum to 140,000 eggs. Then fertilized
eggs are laid in free-floating egg masses.
Egg masses float near the surface and move
by water and wind current (Figure 3).
Surprisingly egg masses can float distance.
Bower and Miyahara (2005) reported that egg
masses can float from coastal of Japan to
coastal of Vietnam.

Larva of diamondback squid calls
paralarva. Paralarva is 1.4-1.6 millimeters in
mantle length (Figure 4) and it can survive
without eating for 7-9 days by using nutrient
from internal yolk. In addition, chromatophores
are present and spread on the mantle of
paralarva and will increasing later.



Normally, cephalopods are short life
span and high growth rate. Life span of
diamondback squid has been estimated to be
about one year. Diamondback squid that has
40 centimeters mantle length has an average
growth rate s-10 centimeters per month.
Sex cell is developed in s-8 months to
become mature. The age of 300 days
diamondback squid has 7s0-soo millimeters in
mantle length and weight is 17-17.5 kilograms.
Moreover, the maximum size of diamondback
squid is 100 centimeters in mantle length and
weight is 20 kilograms (Roper et.al., 1984).

i 4 gomidnem /et Norman, 2000
Figure 4 Paralarva of diamondback squid
Source: Norman (2000)

Feeding behavior of diamondback squid
is related with vertical migration period. At the
night time found them near the surface while
during the day found in deeper. Bower and
Miyahara (2005) reported that diamondback
squid in Japan Sea found at 75-100 meters
during the day and o-s0 meters at night
Usually, diamondback squid is feeding both
day and night. At the night time, diamondback
squid will feed near the surface while at the
day time it live in the Deep Scattering Layer
(DSL) for catch the krill. Stomach content of
diamondback squid usually found sardine fish,
shrimps, squids and krill but sometime found
plastic bag.
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Figure 5 Structure of free-floating angling gear
Source: Takeda and Tanda (1998)

Diamondback squid is a carnivore: eat
aquatic animals, but on the other hand
diamondback squid is a prey. The predators
of diamondback squid are sperm whale and
blue marlin.

Diamondback squid found throughout
tropical and subtropical regions. It occupies
near-surface waters and usually lives in pairs
or small group. Mature diamondback squid
is very strong. Roper etal. (1984) reported that
diamondback squid can jump to the deck
when excited.

.uH



Diamondback squid fishery was operated
in a few countries. Usually, Japanese fisherman
uses free-floating angling gear (Figure s-6)
for catch the diamondback squid at the night
or it can call "taru-nagashi". Component of
free-floating angling gear consists of jig with
barbless hook and connects with buoy or
float when the diamondback squid catch the
jig the buoy will raise and it is a sign for
fisherman hauling it.

From this information of diamondback
squid, it has a rapid growth rate than the
other aquatic animals or some cephalopods.
Diamondback squid is a good prospect for a
future commercial species because it has a
high demands in Japan. In addition, diamondback
squid should be promoted and supported to
research on biology and fishery for maximum
sustainable usedi
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Figure s Free-floating angling gear operation
Source: Takeda and Tanda (1998)
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