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The Journal of Nature and Environment is a quarterly magazine which is proudly presented by the
editorial team of ONEP. Inside this journal, many more stories about “Love” will be in focus. The sound of “Love”
in English has been used as a synonym to express a name of Thai flower, Thai traditional hand craft, or even
a tree. A synonym of “Love” as named for a flower, some of you may think of a “crown-flower garland”, it is
actually referred to the lacquer tree which produces high quality of natural resin. Its resin can be used in the Thai
craftworks such as gilded lacquer work. Presently, the number of lacquer trees has greatly been reduced. Hence,
the Royal Forest Department and the Fine Arts Department, which are key organizations to conserve lacquer trees
and the heritage of gilded lacquer work. Such conservation manner has become a part of “Inheritance to Thai
wisdom from conserving species of Lacquer Tree”. For interview section, we exclusively approached Dr. Sirichai

Wangcharoentrakul, a secretary on the work committee for the Lacquer Craftwork Educational Project to Preserve

Thai Wisdom following the Royal Idea of H.R.H. Princess Maha Chakri Sirindhorn. In addition to the above issues,

the journal also contains relevant articles such as Muang Srimahosot, Prachinburi Province, a cultural

heritage that should be conserved as an important historical archaeological site and Bamboo planting: alternative

solution of forestation to cope with drought. Moreover, this volume demonstrates satellite data in form of

Moisture Map from Satellite Image in order to analyze drought trend and other environmental issues.

L4
%yﬁs//ﬂf%/4omﬁoyg

=

AUgnen: wnea Begla n3339330 e widye Uaamas. asdina usInwed / vssnBmafiinu: unea ecla
VssNBMIS e 1 quanng / nesussnms: wiind Sadu Wasas ik A3a3ANA WINAIY A9.013 §ITIAANGE ATANTI
ATIWQANINTE TRuDTy anokngily 8MmgBana ALinT AW Annadimt 1907 / AneRUIEEA RN ATTRY LONNAlwT) )
a5nn oudNgns 737 vinana 8uws viaedsnfiesd Yiing wadung / Andunuianan: uiEn Tofuaanasings siin

Adisor: Noppadol Thiyajai, Dr. Raweewan Bhuridej, Pongboon Pongtong, Dr. Sirikul Bunpapong / Adisor Editor: Noppadol Thiyajai/ Ed
Editorial Board: Porntip Jaisin, Patcharasorn Karatana, Dr. Warasak Phuangcharoen, Dr. Aree Suwanmanee, Dr. Pathratipa Sans
Dr. Benchamaporn Wattanatongchai, Dr. Natthanich Asvapoositkul, Dr. Nikorn Mahawan, Dr. Kollawat Sakhakara / Coordinators:
Sriwongchay, Ninubon Waipreechee, Saranya Thanasamrit, Rujira Khwansakul, Amporn Lordarmrongkiet, Punika Polamporn / Pub

‘ nanewg : emunanaduwanivAeteuredenlusazGoniden faguenitennaiuAnreussinassnninig




ISoomNUn / Cover Story 6

msousSN¥aNeIlus “snihty” 1odusnunddnurudauine
Inheritance to Thai wisdom from conserving species of
Lacquer Tree

duMmuniwiAy / Special Interview 16

duanu “viusn” ousndionanundnowitulne
Ongoing “Lacguer craftwork” to Preserve Thai Folk Calture

dovlan / World Focus 26

IsPOURTNG AUINEIOVINSEIUWSOU
Emerging Diseases: All Thais Need Preparedness

Folondouliaiualis / Environment and Pollution 32

IJovAsulnan TondnUSTBUUS dviondoufiaunssu

NAoSIASUMSFUASOD
Muang Srimahosot, Prachinburi Province
Cultural Heritage that should be conserved

AOSSUBU S:uuoUrUrlasnougnIERMUEIONSOU
Corruption, Patronage System and Environmental
Conflicts

auna llashanhianel / Balance and Diverse 46

BUBUIAY IUGaUnOIUTATUNOIUECY DINWSLILNAINU
Pa - Teng community changed the darkness to

the lightness by Renewable Energy

msUaniw : muidonntouoomsuanimionndrumiean
Bamboo planting : alternative solution of forestation to

cope with drought

IWUNAOIUBU DNdolamoInely
Moisture Map from Satellite Image

riou:UnIaL / Epilogue 62
OUAANUNINEIONUNSWENNSSSSIUBFIAEIONGOU
(INoUUNSIAK — JLhAL)



1Bavicu ROR
| Onep _News|

IS9UAU .

59D ||mnwumq‘nmﬂatraﬂﬁumsﬁmsmmans.mﬁumam

5uwsh 8 UOsIAL 2557
 BsousuieunafES¥E 88 vouifeu

Tag aunouuleunanazin SSsUBIR:FDIDAaDY

v

ANLNE2TBINUNITILATIZHNANTINU

WU UR
danaay

AN UNTE U LA URNUNSNEINSSTTUTIRLAY

Aandeu daUse YUUWINIUJUR

EA

maﬂixw‘uaumaau IIUIU 3 ATY

1%

4 a % a I3
NENYIVBDINUNITILAINE W

Asal 197 20 Sunem 2556  Tsausaida Jariagiin

Adafl 2 Fufl 8 unTeAw 2557 f T5auTH WoNUIAADS
%5 2euilou Winen Smiavans

pdafl 3 Suil 17 unsrAw 2557 o Tsausu aoady vwen
JmIanysy3

Tasdviugd151vn1suazdeaniad ulsesiu
\WanisUseau elidiusens mirsanueyyin ity
vipsdu drnaudanadeunia ddnnuningInssssud
wagdundendmin ddnanugnamnssudmia drdneu

]
a A

a151300av3n TN 1oN13ANTINTR waznUIgUNNYEIT

Qddl v

Sunsutieanudilauas ﬁ’l?ﬂiﬂu%LU’]‘lﬂ’Nﬂ{]Uﬁl bNYIVB

funsiinngiinansznudanadenluldiduinusiu oo

te

dmunsussillunansenudannden lnedlisiuusyyy aTae

Uszaugd 150 AU

/l‘\\ 'na‘ms‘ﬁﬁu'lnmuazaqmmau

'\/“ -
2 ﬂﬁ 3 ilLILIVI 1 4NgIAN - AUNAN 2557

Guidance for the EIA practices

Office of Natural Resources and Environmental
Policy and Planning (ONEP), had held three meetings on
environmental impact assessment as follows:

The 1% meeting on 20" December 2013 at Pearl
Hotel, Phuket

The 2™ meeting on 8" January 2014 at Ambassador
City Jomtien Pattaya Hotel, Chonburi

The 3 meeting on 17" January 2014 at Long Beach
Cha-Am Hotel, Phetchaburi

The meetings were presided over by Governor
of each province. The objectives of the meetings were to
enable government agencies, approving agencies, local
agencies, regional environmental offices, provincial offices
for natural resources and environment, provincial industrial
offices, provincial public health offices, provincial chamber
of commerce and related units to acknowledge, understand
and practice environmental impact assessment as well as
determine common practices for all related parties. There

were approximately 150 attendees in each meeting.
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Accession to the Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable

Sharing of Benefits Arising from their Utilization

ONEP, organized a conference on “Accession to the Nagoya Protocol on Access to Genetic Resources and the
Fair and Equitable Sharing of Benefits Arising from their Utilization” at Rama Garden Hotel, Bangkok, on 21* February 2014.
On this occasion, His Excellency Mr. Ampol Senanarong, Privy Councillor, gave an opening speech. The conference was
attended by more than 200 representatives from government sector, private sector, educational institutions, research
institutes, independent organizations, local communities and stakeholders. The objectives of the conference were to
allow participants to understand the importance and principles of the Nagoya Protocol and jointly contributed comments

in order to prepare the country before joining in the Protocol.
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$189°UMR (National report)

Workshop on the annual World Wetlands Day 2014.

On the occasion of the World Wetlands Day 2014, ONEP, organized a workshop under the theme “Wetland and
Agriculture : Partners for Growth” at Rama Garden Hotel, Bangkok, during 17" — 18" March 2014. Regarding this, Mr. Wijarn
Simachaya, Deputy Permanent Secretary of Ministry of Natural Resources and Environment, gave an opening speech. The
Workshop presented and discussed knowledge and research related to wetland areas in Thailand, emphasizing on wetland and
agriculture, food security, economy and environmental sustainability. The objectives were to enhance and improve efficiency of
wetland ecosystem management, promote and stimulate interest research in wetland ecosystem, exchange experiences
and knowledge on wetlands, create collaboration network on conservation and sustainable use of wetlands, including

the preparation of National report.
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ECO-BEST

IApplication of Economics of Ecosystem and Biodiversity in Thailand

ONEP in collaboration with German International Cooperation (GIZ) and Enhancing the Economics of Biodiversity
and Ecosystem Services in Thailand / South - East Asia (ECO - BEST) held a workshop on “Application of Economics of
Ecosystem and Biodiversity in Thailand” at Maruay Garden Hotel, Bangkok, on 31* March 2014. Regarding this, Mr. Pongboon
Pongtong, Deputy Secretary General of ONEP, gave an opening speech. The Workshop aimed to give knowledge and make
understanding on the concept of The Economics of Ecosystem and Biodiversity (TEEB). A case study of TEEB in regional and
national levels and an application of Payment for Ecosystem Services (PES) in community level were also presented. In

addition, the participants also jointly discussed and gave comments to determine guidelines for applying TEEB in Thailand.
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Lacquer varnish is a type of gum which Asian
people known generally and were used for art and
handicrafts since ancient times such as, wood, basketwork,
leather, clothes, metal, earthenware, stone, and so
on. There are many kinds of the varnish according to
subspecies that results differ in colors and ingredients.
For example, Rhus verniciflua is a fast growing species of
Japan and People’s Republic of China. There is a color
of the varnish is transparent or pale yellow and be quite
liquid to quick dry and could be mixed with the other
colors for applied to paint or coating on the materials. In
Thailand and nearest countries such as Republic of India
and Republic of the Union of Myanmar, mostly used the
varnish of Gluta usitata that are specific features being
dark color and very sticky when dried. It was used as glue
and coating surfaces of material because excellent surface
adhesion, shiny coating, waterproof, insect prevention,
slowly dry and resistant to acid, alkaline, high temperature
and corrosion and also used in the decoration when stick
with the beautiful substances like as pearl, colorful mirror
and shell. Therefore, the varnish is an important material
of fine arts in Thailand.

The project of Lacquer varnish study to conserve

Thai wisdom under the royal initiative

Her Royal Highness Princess Maha Chakri
Sirindhorn worried Thai Lacquer craftworks to be gone
because mostly varnish that used in handicraft and lacquer
craftworks of Thailand in nowadays was imported from the
Republic of the Union of Myanmar which has a low quality
and contamination from the other substances. In addition,
some ingredients of the varnish also cause allergies, rashes
and some people may have allergic symptoms in the

respiratory system. So, she had a royal word to the people
at Amphoe Omkoi, Chiang Mai Province on August 7, 2009
that “I would like to conserve species of Lacquer Tree,
local wisdom of lacquer puncture and developer products
from the varnish because nobody want to plant the
Lacquer Tree in today” and had a royal word to the people
at the Border Patrol Police School of Baan Nhong Kham,
Moo 11, Tumbon Muenna, Amphoe Chiang Dao, Chiang Mai
Province on January 17, 2012 that “Puncture to storage
the lacquer varnish occurred in several areas including of
Lampang Province but the knowledge was closed only
in elderly. Therefore, please transfer this knowledge to
young generation” Her Highness to confer the management
guidelines for Thai wisdom conservation in the local
knowledge of lacquer craftworks. She recommended
the craftsman should use the varnish of Lacquer Tree
by traditional techniques of handicrafts and also should
be encouraged people to plant, puncture and improved
varieties of the Lacquer Tree in order to have the varnish
enough for domestic use, to achieve high productivity and
good quality for export to other countries which will be
increased income to local communities. The organization
was executed this royal initiative includes: The Fine Arts
Department, Ministry of Culture; Royal Forest Department,
Ministry of Natural Resources and Environment and
Department of Industrial Promotion, Ministry of Industry.
They joined and founded in the project of “lacquer varnish
studies to conserve Thai wisdom under the royal initiative”.
It is an ongoing project for 4 years since 2007 - 2010 and
as part of the conservation planning for the traditional
cultural inheritance and wisdom development of The Fine
Arts Department.
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The species of Gluta sp. in Thailand

There are many species in the family of
Anacardiaceae in Thailand but has only two species are
Gluta usitata (Wall.) Ding Hou and Gluta laccifera (Pierre)
Ding Hou that were punctured varnish to uses in process
of Thai lacquer craftworks. Nowadays, the local wisdom of
the lacquer handicrafts from varnish of Gluta laccifera has
evanesce from the Northeast and the Southern of Thailand,
but be left over in the lacquer handicrafts from varnish
of Gluta usitata in the North of Thailand and inherited to
the new generation which showed to a valuable cultural
heritage. The Lacquer varnish was used in the production
process of Thai lacquer craftworks such as: marquetry,
gilded black lacquer or Lai Rod Nam, lacquerware and
covering of the wood material. The varnish of Gluta usitata
is insufficient in nature and not sold at the market now,
which resulted in shortage of raw materials to be used in
the lacquer handicraft process and cannot transfer cultural
inheritance to the next generation.

Distribution of Lacquer Tree

Gluta usitata or Burmese lacquer tree occurs
in Republic of India, People’s Republic of Bangladesh,
Republic of the Union of Myanmar, Kingdom of Thailand
and Lao People’s Democratic Republic. In the Thailand,
it was distributed in twelve provinces of Northern
region including; Mae Hong Son, Chiang Mai, Chiang Rai,
Lampang, Phayao, Nan, Lamphun, Uttaradit, Sukhothai,
Tak, Kamphaeng Phet, Phitsanulok and four provinces of
the upper Northeastern region including; Phetchabun, Loei,
Udon Thani and Nong Khai.

The research study and propagation of Lacqure

Tree
Lacquer Tree is a forbidden woods in type |

(generally forbidden species) according to Council of State

Decree of forbidden woods in 1987 and Lacquer varnish
is a forbidden forest goods according to Royal Decree of
forbidden forest goods in 1987 and resulted we can’t
puncture varnishes in the natural forest and must order
from the neighboring countries which there are produces
not enoush at present. Then, mostly Lacquer Trees were
cut out from the nature forest and the knowledgeable of
puncture technique not yet transfer to the new generation.
These resulted in the critically shortage of Lacquer
varnishes.

Forestry Research and Development Bureau, Royal
Forest Department responded the royal idea by setting up
the research and development project of the Lacquer Tree.
They studied planting, seed stock management and varietal
improvement of Lacquer Tree for development guideline
to promote tree planting economically for farmers, which
will be cause beneficial to the economic system, a new
alternative career, increase revenue, produce the domestic
raw material to handicraft lacquer work and including
to preserving the inheritance Thai wisdom and culture
of Lacquer varnishes and traditional lacquer craftwork
technique under the Royal Initiative.

Their objectives;

1) To study in genetic diversity of the Lacquer
Tree.

2) To study plants, breeding and seed stock
management of the Lacquer Tree.

3) To the improvement of Lacquer Tree varieties
to provide better quality in both of wood and varnishes
products for forest plantation economically.

4) To studying in management technique of
Lacquer Tree plantation by silvicultural research.
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Nature and Environment Journal editorial board
have visited the research project and habitat area of
Lacquer Tree in both of nursery and the nature at the
Kamphaeng Phet Silvicultural Research Station by courtesy
of Mr. Prapai Khannak, forestry technical officer, senior
professional level or Head of the Kamphaeng Phet
Silvicultural Research Station and Mae Huat Silvicultural
Research Station, Lampang province by courtesy of
Mrs.Keawnapa Kittibanpacha, forestry technical officer,
senior professional level or Head of the Mae Huat
Silvicultural Research Station.

At Kamphaeng Phet Silvicultural Research
Station, Mr. Prapai Khannak said that “We have begun
to survey and study on reproductive of the Lacquer Tree
since October, 2007 and collected the seeds from the
twenty of plant breeders at Mae Raga National Conserved
Forest at Baan Na Nua village, Tambon Hnong Pling,
Amphoe Meuang, Kampang Phet province in March, 2008
for studying seedling biology and experimental planting”.
He gave details of planting method by taking the 1,000
seeds of Lacquer Tree (approximate weight 5,700 grams
or 175 seeds / kilograms) dried in shade about two days
and grow on fine sand to get 50 percent of sunlight,
watering twice a day in the morning and evening. The seeds
germinated after 18 days and moved to agriculture bag
size 4x6 inches when the seedlings are about 10 days
(height approx. 5 centimeters or had leaflets 2 pairs). Plant
materials are the combination of soil and rice hull ash at ratio 2:1.
The seedling height, average 22.59 centimeters and had
diameter growth at the hypocotyls (Do) 0.39 centimeters at
the age of 12 months. Since July 2009, they were planted
the Lacquer Tree in the area of 18 Rai for comparing
the seeds from seven habitats of 1) Amphoe Muang of
Kampang Phet province 2) Tumbon Hinlub of Kanchanaburi
province 3) Tumbon Ta-low of Kanchanaburi province
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4) Amphoe Ngao of Lampang province 5) Khon Kaen
province 6) SuratThani and 7) Socialist Republic of Vietnam
(Vietnam). They found that the average survival rate of
seedling from Surat Thani and Vietnam are highest at 81
and 78.28 percent, respectively and the tallest seedlings
from Vietnam and Tumbon Hinlub at the average height
are 91 and 76 centimeters, respectively. Nowadays, they
were planted the Lacquer Tree at the Kamphaeng Phet
Silvicultural Research Station almost 5 years but not yet
successful in the seedling growth because of poor soil and
drought in 2009 and 2010. However, they could accumulate
varieties of the Lacquer Tree from the seven habitat sites
which is very useful for conservation and research in the
future.

At Mae Huat Silvicultural Research Station,
Mrs. Keawnapa Kittibanpacha described the research story
of Lacquer Tree which has been derived from the royal
idea of Her Royal Highness Princess Maha Chakri Sirindhorn.
In 2008, they found a large amount of the Lacquer
Tree growing in the natural forest at Mae Ngao national
preserved forest near our station and defined to the native
Lacquer Tree conservation area size 600 Rai” After that,
they started studying in phenology, reproduction, pollen
viability, the recipe for anther culture, ecology in asexual
reproduction and tissue culture for select the varieties of
good breed and have a lot of varnishes under the project
of genetic study and varietal improvement of Lacquer Tree
for economic forest plantation.

Results of studies, she found a specific
characteristic of Lacquer Tree is the stamen and pistil can
not breeding within the same flower. During the breeding
season, the flowers of Lacquer Tree will bloom with
pollination throughout the 24 hours. Their pollens can be
stored for 18 days at a temperature of 7 °C in vacuum and
dry. Environmental factors affecting the viability of pollen
include light, temperature and time of pollen collected.
She also found that there were 16 factors are likely
suitable for cultured pollen and the nature of the pollen
has viability in low rate under the various environmental
factors from preliminary tests to the germination of pollen
by used solution.

The puncture technique

Study on puncture technique in Lacquer Tree for
searching the best varieties of Lacquer Tree that has high
productivity and good quality of varnish. The experimental
method was punctured on the 715 of Lacquer Trees that
has girth at breast height (1.30 meters; GBH) more than
30 centimeters at high from the base trees approximately
1 meters, deep to meristem and has line shape length

30 centimeters. The result shown only 6.99% of total trees
has the good vamish. The varnish storage should happen
after the punctured about 9 - 10 days because it will be dry
up on day 11 and completed on day 13. The direction of
the puncture should be the West and quantity of varnish
were determined by genetics, but nonsignificant with girth
size and height of the tree.

Therefore, it is a necessary to provide the best
varieties of Lacquer Tree in the nature for breeders. Mae
Huat Silvicultural Research Station offered the project
survey of Lacquer Tree habitat in the national preserved
forest for the genetic conservation under the royal
Initiativefor an operational period of three years since 2014.
They selected the best varieties of Lacquer Tree to be an
emergency source for varnish production by local people
participation, which could be helpful in employment
creation and sustainable income to local communities
in the future. This project consists to create the Seedling
Seed Orchard; ESSO or Progeny Test Plantation (Half sib
progeny test) for Ex - situ conservation of Lacquer Tree and
collected the best breeders to produce better seeds and
studying in varietal improvement.

The output of this project can be helpful in
providing the genetic stability and support the best variety
for promoting planting the Lacquer Tree to public and
private sectors such as Royal Forest Department, The Fine
Arts Department, areas of military and general public in

the future.
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The major problem with planting the Lacquer

Tree

The allergenic in Lacquer varnish is a main
problem for Lacquer Tree conservation because there
are some substances that cause of irritation or allergic
and also resulted in a shortage of the local mentors with
the knowledge of Lacquer puncture today. Most local
mentors descended from people of Tai Khoen who
wouldn’t be allergic the Lacquer varnish and often
puncturing in winter. Allergic symptom of Lacquer varnish
has tracheal edema or impetigo and people who have
allergies must be treated by a doctor immediately.
Therefore, when local people found the Lacquer Tree
growing up on their land, they will cut off.

In addition, an another problem for the
conservation is the vanish that will be flowing out after
puncturing. It be stopped the linking of tissue, rooting and
destroying cell membranes which will be inhibited asexual
reproductive such as; grafting and tissue culture. The staffs
of Mae Huat Silvicultural Research Station tried to solve this
problem by using brown sugar mixed with water scrubbing
on the puncture mark but not successful now.

Beginning to Success

Royal Forest Department tried driving the Lacquer
Tree conservation to maintain the value and beauty of art
for inherited Thai wisdom. They are varietal Improvement
and afforested of Lacquer Tree at Chiang Rai, Surat Thani
and Nakhon Ratchasima province for producing the
varnishes to suffice in domestic used and exported to
China and Japan.

Nowadays, the Lacquer Tree conservation project
under the royal initiative become visible to a success in
soon. It is helping preserve the best quality of Lacquar Tree

in Thailand and to maintain Thai wisdom in science of arts
and crafts such as lacquer craftwork and lacquer ware to
respond the royal thought of Her Royal Highness Princess
Maha Chakri Sirindhorn. Mrs. Keawnapa Kittibanpacha said
that “she intended to conserved the best variety of Lacquer
Tree and afforested forest plantation to provide varnishes
to sufficient public demand”
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Thailand has long been internationally admired as an unique and outstanding cultural country

attracting foreigners. The exquisite Thai arts are reflects its highly valued folk wisdom and uniquely

beautiful characteristic. Certain Thai craftwork using resin from a specific tree called “ton rak”

(black lacquer tree) has created the art of “Haan-Luck” (lacquer craftwork) since the ancient times.

The lacquer craftwork is classified into the Ten Crafts because it can apply to several kinds of artworks.

It uses resin of black lacquer trees as a mainly raw material or an important factor to coat craftwork’s

surface before decorating with gold leaf gilding, etching in patterns, staining or painting with color,

or adorning with pearl or tiny mirrors. Although there are vary methods of lacquer handicraft making,

every method reflects Thai folk wisdom applied specific quality of black lacquer tree resin using in artwork

since the ancient time. This reveals the exquisitely valuable Thai identity and intellectual inheritance

worthy of lacquer craftwork that should be preserved.

The editorial board of the Nature and
Environment Journal would like to thank Dr. Sirichai
Wangcharoentrakul who honored us with an interview
about Preserving Lacquer craftwork in Thai Art. He is an
expert in the field of preservation and analysis of ancient
artifacts by scientific method, Office of National Museums,
Fine Arts Department, and also a secretary on the work
committee for the Lacquer Craftwork Educational Project
to Preserve Thai Wisdom following the Royal Idea of H.R.H.
Princess Maha Chakri Sirindhorn.

Importance of “Lacquer Craftwork” in Thai Art

Lacquer resin is a wood resin obtained by tapping
or slashing black lacquer trees. This tree is same family
of mangoes. When black lacquer trees are newly slashed,
its resin presents light brown color. If the resin is left in
the sunlight, its color rapidly darkens and then turns to

black color. Such resin becomes black color because of an

oxidation reaction process. Asian people have used
the resin coating wood and other materials to prevent
decomposition and also decorating surfaces of various
utensils. As Dr. Sirichai stated the importance of lacquer
craftwork in Thai artwork as follows:

“Thailand has found evidence of the lacquer
resin utilization in gold leafing since the Dvaravati
period through the Lopburi, Sukhothai, Ayudthaya,
Thonburi and Rattanakosin periods, until the present day.
The resin is extracted from large black lacquer trees
and used to coat objects and decorate utensils used
in daily life and used in a variety of artworks, such as
architectural decorations in palaces, cathedrals and
temple halls. The resin is also used as glue in attaching
tiny mirrors for good fortune, beauty and durability.
Importantly, these works reflect the unique, qualities, and

value of Thai artwork.”
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On the qualities of lacquer, Dr. Sirichai further
added, “The characteristics of lacquer resin include its
viscosity, adhesiveness and varnish. The coated surface
shines when dry out and can be resistant in certain
environment, both acid and alkaline conditions.
Its property cannot replace with anything” Hence,
lacquer is an important material factor in creating many
kinds of Thai artworks, including architecture, sculpture,
painting, refine arts and handicrafts. These refine artworks
are presented in many forms, such as “lai rod nam”
(gilded black lacquer), mother-of-pearl inlays, decorative
mirrors and Thai line drawings.

Different Varieties of Lacquer Trees and Resin
in Asia

People in Asia have known about utilization of
lacquer resin for several thousand years. In the history of
China, lacquer has been used over 7,000 years. Chinese
has slashed resin from the bark of lacquer trees and used
to decorate utensils and artworks. During the Xia Dynasty,
raw lacquer resin was used as tribute, and during the Zhou
Dynasty, people began cultivating lacquer trees and paid
high taxes to the government. Handicraftsmen in each
era left ten thousand pieces until these pieces become
certain cultural symbol. In Japan, early lacquer craftwork
was influenced by China and skills were gradually
developed, thus it was successful in some areas. Until
the Edo period, lacquer trees began cultivated and the
techniques of lacquer craftwork were developed.

Dr. Sirichai explained lacquer trees in each
country, “Lacquer trees in China and Japan are the Rhus
succedanea L. species, but lacquer trees in Thailand and
Republic of the Union of Myanmar are the gluta species.
Although quality of lacquer resins in Thailand and Japan is
similar in chemical structures, Japanese lacquer resin is
faster dry. The use of lacquer resin making handicrafts
in Thai, Chinese and Japanese is same principle.
That is, lacquer resin needed to filter for getting rid of
contaminated things, such as bark debris. However, their

principles are different in details of technique.”
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Folk Wisdom of Thai lacquer Craftsmen in
Aspects of Science

Scientific study of lacquer resin has revealed
outstanding and specific properties of lacquer resin.
Dr. Sirichai is an expert and special study in Lacquer
field. “Naturally lacquer resin dries slowly. The drying
process of lacquer resin is caused by the chemical
in lacquer resin reacting with oxygen and moisture.
It is catalyzed into linkages form resulting to its
larger and heavier molecular structures. Thus, liquid
lacquer resin is transformed to solid film with a net-like
structure. As a result, solid lacquer resin is durable and
insoluble. This is the outstanding property of lacquer
resin. In the short-term, lacquer resin that is stimulated
for drying quickly has adhesive property on craftwork’s
surface as well as the property of naturally slowly dried
lacquer resin. But, in the long run, craftwork coated with
the slowly dried lacquer resin is good quality because
it can well absorb into craftwork’s texture, thereby its
increasing adhesion.”

Despite lacquer resin’s properties make it
resistant in any condition and corrosive acid and alkaline,
lacquer resin can deteriorate when it has being long contact
with sunlight and rain. “Even through lacquer craftwork
itself can remain, the material coated by lacquer resin,
such as wood, cement or metal will be deteriorated.
Lacquer work consists of many steps preparations for
multiple bases and lacquer layers in order to achieve
a smooth surface before decorating with patterns.”
In lacquering method, handicraftsmen do at least four layers
consisted of sketching rough patters, detailed sketches
with lacquer and varnish. The first layer is lacquered with
a sketching substance by using lacquer resin mixing
materials. Such mixing material makes from ash of burning
dry banana leaves or of coconut shells. “The mixing ratio
depended upon branches of the craftworks. There are
no recorded evidence, likely general principle of ancient
art preservation in that objects, places, arts, objects
and places must retain its original shape, method, and
materials. Because of no any record remaining, the
problem is that conservationists have to search some

methods for creating ancient artworks.”
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Figure 1 Cross Section
Source : Fine Arts Department (2008)

The study of lacquer craftwork is a study of
wisdom of Thai lacquer craftsmen. “/n Thailand,
evidence has not been presented when lacquer
craftwork firstly produced. It is believed that Thai
Kheern people living in China’s southern Chantung
migrated to Chiangmai and they brought Kheern lacquer
craftwork and its making methods. Because
techniques of Kheern lacquer craftwork making has been
transferred from one generation to another without any
record, the methods have been modified based on various
factors as raw materials. Therefore, x-rays, microscopic
analysis and the TGA method are used to examine
structures, lacquered layers and mixed materials of Kheern
lacquer craftwork.”

This indicates that science and technology can
study components of lacquer work, the deterioration’s
causes and preservation solution. Also it can discover

the Thai folk wisdom of ancient craftsmen who inherit
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ancient lacquer work from the past to the present. Thai
folk wisdom can provides the learning of current and next
generations and development of new craftwork
innovations.
“Lacquer craftwork” passed down Thai Ancient
Wisdom from the Past to the Present

Today, lacquer craftwork may disappear from Thai
artistic craftsmen because of the decrease of people who
inherit ancient lacquer work, and also rare lacquer resin as
raw material that needs to import from oversea. In addition,
H.R.H. Princess Maha Chakri Sirindhorn royally concerned
about the disappearance of Thailand’s lacquer craftsmanship
wisdom. To response her royal thinking, three main
ministries consisted of the Ministry of Culture represented
by the Fine Arts Department, Ministry of Natural Resources
and Environment represented by Royal Forest Department
and Ministry of Industry represented by Department of
Industrial Promotion have been cooperated. The Fine Arts
Department supports Thai folk wisdom of lacquer craftwork.
Royal Forest Department provides plantation and
increasing large lacquer wood trees that aims to produce
lacquer resin and enhance people’s occupations from
lacquer wood trees plantation and its resin collection.
Meanwhile the Department of Industrial Promotion upholds
handcrafted productions made with lacquer resin, such as
gold-gilded products, mother-of-pearl inlay products, etc.,

and export of Thai lacquer handcraft productions .

Lacquer Craftwork Educational Project

to Preserve Thai Wisdom

Fine Arts
Department

Continue Lacquer
Craftwork Knowledge

|

Industrial Promotion

Department

Forestry Department
Increasing Varnish Trees & Resin

Promoting Lacquer
Craftwork Products
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Dr. Sirichai stated on behalf of the Secretary
to the Work Committee of the Study Project of Large
Lacquer Trees and Preserve Thai Folk Wisdom following the
royal thinking of H.R.H. Princess Maha Chakri Sirindhorn.
“The Fine Arts Department realizes the importance
of preserving Thai arts which will continue Thai folk wisdom.
Because H.R.H. Princess Maha Chakri Sirindhorn concerned
that Thai folk wisdom about Lacquer craftwork will be
diminishing and lacquer craftwork is directly involved with
and essential to Thai crafts, especially mother-of-pearl
inlaying, Khon head artists, pattern writers and designers
for lacquer ward. In 2007, H.R.H. Princess Maha Chakri
Sirindhorn royally ordered the Fine Arts Department to
preserve lacquer craftwork folk wisdom.

In the first stage of preserving lacquer work,
the Fine Arts Department collected lacquer craftwork
knowledge from vary disciplines, such as the scientific
studying on techniques for lacquering and gold leaf gilding
by using resin from large lacquer trees, and toxicological
studying about allergies and anti - allergies of lacquer
resin. In addition, there are many activities for transferring
lacquer folk wisdom, and modifying and improving lacquer
resin breed and its conservation for further effectiveness
and sustainability, such as the formation of networks,
exchanging knowledge, and collaborating experience and
opinions from experts in the Southeast Asian.

In the second stage in 2010, the Studly of Oriental
Lacquer Initiated by H.R.H. Princess Maha Chakri Sirindhorn
for the Revitalization of Thai Wisdom international
academic conference was held. H.R.H. Princess Maha
Chakri Sirindhorn opened the conforence on 20" June 2010.
It presented the knowledge concerning large lacquer tree
cultivation since 2007 - 2010, distributed lacquer
craftsmanship knowledge, and summarized all
performance, such as continuing lacquer craftsmanship
in various branches, developing and improving large
lacquer tree breeds, promoting marketing to export lacquer
craftwork products overseas and using lacquer resin as

a skin disease treatment.”

%&(/ﬁ;ﬁﬂ?f?f}/f?@ﬁ@y
Development and Modification of Lacquer Tree
Breeds

Regarding to carry out the study project of large
lacquer trees, “the Fine Arts Department cooperated
with the Royal Forest Department in order to increase
a number of large lacquer trees, improve breeds for
better qualitative resin, sufficiently use in domestic use,
instead of import, export to China and Japan in addition,
campaign more plantation of large lacquer trees, and
provide knowledge and understanding to farmers in sorts
of correct methods of large lacquer trees plantation.
The Royal Forest Department planted large lacquer trees
at Mae Hong Son, Lampang and Khon Kaen. However,
there are unable to support increasing demand of lacquer
resin. In June of 2014, large lacquer trees and Vietnamese
lacquer trees, or Rhus succedanea L. will plant in five
historical parks consisting of Si Satchanalai Historical
Park in Sukhothai, Sukhothai Historical Park in Sukhothai,
Phanom Rung Historical Park in Buriram, Phuphrabat
Historical Park in Udonthani, and Muang Singh Historical
Park in Kanchanaburi. This aims to research lacquer
tree growth in different areas, and provide raising public
awareness of lacquer trees.”

To increase lacquer craftsmen and distribute
lacquer craftwork folk wisdom, Dr. Sirichai added, “Currently
the Fine Arts Department has responded to conserve and
transfer knowledge of lacquer craftwork and gold leafing in
architectural and handicraft fields. Thai craftsmen should
use lacquer resin following ancient lacquering methods.
So, the Fine Arts Department taught methods for
lacquering and mother-of-pearl inlays. Such method
stared from preparing the ¢round, patterns and
mother-of-pearl inlays. The training was carried out in
public and private agencies, and educational institutes.
The knowledge extended to other agencies, such as
the Department of Corrections, which sent staffs

to train and transfer the knowledge to convicts, etc.”
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Obstacles for Lacquer Craftwork and Extension
of Furthering Thai Lacquer Craftwork Wisdom in
the Future

Dr. Sirichai concerned about current Thai lacquer
work, “almost lacquer craftwork producers currently use
synthetic substances instead of natural lacquer resin
because the natural lacquer resin has disadvantages in
terms of rare, expensive and its naturally slow dry off.
Thus, some producers may trick buyers by claiming their
productions used natural lacquer resin.

Dr. Sirichai elaborated, “Currently Thailand has
insufficient lacquer resin for refine artworks and almost
lacquer resins are imported from Republic of the Union of
Myanmar. However, the Myanmar lacquer resin has low
quality and contaminates with other synthetic substances.
So it is unsuitable for refine artworks. Consequently,
lacquer craftsmen use synthetic putty substances and
plastic coating substances, which are cheaper and dry
faster than natural lacquer resin. Some lacquer craftsmen
import chemical materials from overseas, instead of
lacquer resin. As a result, the lacquer resin becomes less
significant or practically unaware at all. However, Such
synthetic substances in use are deficient durability, and
lack artistic value and beauty.”

In a cause of lacquer resin decreasing, Dr. Sirichai

noticed “One reason is because some lacquer craftsmen

are allergic to resin, however, an important reason
causing large lacquer resin craftsmanship to disappear is
the longtime dry off resin and craftsmen using putty
instead. Notably, handicrafts using lacquer resin are
durable color for longtime, whereas putty handicrafts
fall off more easily in short time. Comparing, Japanese
handiicrafts using real lacquer resin is high prices, while Thai
handicrafts using putty are lower price. Japan craftsmen
emphasizes taking time for handicraft making. As a result,
Japanese handicrafts are highly valued. So Thai lacquer
craftsmen should concentrate craftwork produce by using
real lacquer resin”. This is an issue of concern. Dr. Sirichai
holds the opinion that Thai lacquer craftsmen have to
rethink their methods of lacquer craftwork based on ancient
patterns in order to increase the productive value and
uphold the value and unique of Thai identity.The Study
of Oriental Lacquer Initiated following H.R.H. Princess Maha
Chakri Sirindhorn for the Revitalization of Thai Wisdom has
wide-ranging benefits and solution of long-term causes of
the problem. Obviously, lacquer tree is a highly valuable
resource, so study and research of large lacquer tree breeds
for increasing economic value, also and preservation of
large lacquer trees for gaining resin are mainly important.
A number of lacquer craftwork craftsmen should be
increasing, and Thais people should recognize the value

of ancient craftwork as intrinsic value and pride in “Thai”.
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Only ten years passed, Thai people have become to get used to new terms of diseases

“emerging disease”. The terms have been announced through TV broadcast, newspapers, and

social media particularly during the breakout seasons. These new “emerging diseases” can impose

on and defect both human health and animals. It is therefore important for human to get to know

and understand these “emerging diseases” which are still new for most Thai people. To get a true

perception of the “emerging diseases” is essential for human, Thai people in particular, to be aware

of their health defection that can be imposed from the changing environment. It is therefore the

right time for us to introduce you to know the real meaning of “emerging diseases” so as to avoid

and be able to cope with their defections.

It all begins with Environmental Issues

We are now moving in an era of a rapidly changing
world, it is undoubtedly that human activities have brought
about environmental impacts at all levels including global,
regional and national scales. Especially, the over-exploitation
of natural resources in conjunction with the growing of
hazardous wastes and pollutions introduce environmental
impacts into ecological system that ruin its balance. The
collective impacts of environmental problems enter “global
warming” into effect.

“Global warming” expresses the unusual change
of atmospheric global temperature. An average range of
the global temperature has been increasing no matter it is
detected from the earth or ocean surface. A recent report
of the Intergovernmental Panel on Climate Change (IPCC)
indicates that the world temperature, during the past 100
years, is expected to increase in an average range of 0.74
- 1.18 °C. This increasing trend of global temperature can
be simply explained as a reflection of human activities
that are also growing. These activities can accelerate the
development of GHG emissions. Whenever the emissions
flow upward into the atmosphere, they will get back onto

the earth and then get out of the earth surface as the sun’s

radiation reflection on the one hand. On the other hand,
GHG emissions accumulated in the atmosphere will detect
sun’s radiation not to reflect back and leave the earth at a
suitable proportion. The sun’s radiation left at the atmosphere
then introduces the increase of global temperature.

In this respect, it would say that humankind is
a major cause of the adverse impact of climate change.
A crucial error of seasonal period seems to be critical
impact. This can be seen from the occurrence of heavy rain,
storm surge, floods, and / or drought which are likely more
frequent than ever. Event the snowy rainfall can now be
seen in some tropical areas or in summer time of the cold
region from where should never ever happened before.

Itis accepted that the phenomenon of climate change
can introduce adverse impacts not only to natural disasters
but also on human health. It is therefore unavoidable that
the consequence of climate change can bring about various
diseases. The changing climate provides new condition for
these new emerging diseases which have been developed and
dispersed rapidly. Significant symptoms from being imposed
by some emerging diseases can be the destruction of

human immunity.

"Natural History Museum National Science Museum Technopolis, Klong Luang, Pathumthani.
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Human health can be weakened as a result of the
malfunction of their immune system. In addition to the
emerging diseases, fragmentation of the carriers can be
accelerated the outbreak. This remains a worrisome problem
for human survival in general and the existence of new
generations in particular.

Meaning of The New Terms

If being asked about new diseases emerged from
the changing climate, it may not be so easy to get all details
in response to such question. However, we can diagnose
diseases resulting from climate change impact in its infectious
symptoms. Nowadays, we classify the infectious symptoms
of climate change impacts into 2 types - Emerging Disease
and Re-emerging Zoonotic Disease.

Re-emerging Infectious Disease refers to as
the disease that was widespread in the past then stopped
and is now emerging again. Some examples of re-emerging
disease are tuberculosis, dengue fever and malaria, etc.

Emerging Infectious Disease means infectious
diseases that are newly emerging. This kind of disease influences
the growing number of infectious patients at a dramatic trend
within the past 20 years. In addition, it also means new types of
infectious diseases that can be widespread in a near
future, including diseases newly found from place to place.
The symptoms of Emerging Infectious Disease that remain
in this group are their controllable and uncontrollable
functions from antibiotics. Examples are AIDS, avian flu and
tuberculosis that are resistant to medication.

Statistics from report on forms of Emerging Infectious
Disease since 1957 have proven the occurrence of many new
diseases. It is estimated that 70 percent of total new diseases
are considered to be infectious. Wild animals become key
carriers such as SARS, avian flu, ebola hemorrhagic fever, etc. It is
significant that Emerging Infectious Disease proposes
adverse impacts that are correlating with social, economic and
environmental conditions. In addition to that, geographical
location in tropical region like Thailand has shown a high
possibility of getting Emerging Infectious Disease carried
from wild animals or insects. Statistical factors from
the past five years have revealed that Thailand has
been encountering the outbreak of Emerging Infectious
Disease continually. Some examples include an

outbreak of influenza in 2009, invasion of E-coli in 2011,

intrusion of Foot and Mouth diseases and the widespread
infection of new strain “Corona Virus” in 2012, and the recent
outbreak of avian influenza “H7N9”. It is important that the
invasion of these diseases can be determined as a national
threat of which monitoring to mitigate is needed. At present,
the aforementioned disease is under the surveillance of the
Department of Disease Control, Ministry of Public Health.
Diseases under Surveillance due to Climate Change

There are several factors that can be major causes of
the outbreak of Emerging Infectious Disease and Re - emerging
Zoonotic Disease. Those factors are epidemics mutation; the
change in life-style, human-livelihood and behaviour, population
structure and movement; the change in agricultural system
and food production; technology development associated with
medication; the negligence in disease protection and control.
A report of the World Health Organisation (WHO) revealed
that new diseases emerged adter the year 2000 has dispersed
around the world. For Thailand, the infectious diseases have
been spread around during 2-3 years. The country is still
encountering the outbreak continually.

At present, thirteen diseases are under surveillance
of the Department of Disease Control. These diseases are
likely to be emerged from the changing climate, which
include both Emerging Infectious Disease and Re-emerging
Zoonotic Disease as follows:

1) Meningococcal Meningitis: it is originated from
a form of bacteria named “Neisseria Meningitidles”. Its infection
is a human-carrier type. The infection can be transferred
from one to another via saliva and nasal discharge.

2) Dengue Fever : it is caused by Dengue Virus.
Dengue Fever has mosquito as a disease carrier. The one
in Aedes genus, A. aegypti is in particular.

3) Nipah Viral and Hendra Diseases: The disease is
potentially imposed on animals. Reports of such diseases
revealed that a group of mammals such as bats, horses,
and pigs become a major carrier of this disease. Then, these
mammal-carriers can bring the infection to human.

4) Avian Influenza (Bird Flu): This kind of disease
is occurring as a result of influenza virus. The disease can
be transmitted to humans from animals through direct and

indirect contact with animals via animal secretions.
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5) Yellow Fever: This disease is emerged from
an infectious virus which can be transmitted via animal to
human and human to human.

6) Chikungunya disease : It is occurring from a type
of viruses where mosquito is a key carrier.

7) Hand, Foot and Mouth Disease: The symptom
is existed as a result of a type of viruses. The disease
embedded in saliva or feces can be transmitted to human,
by individual interaction via physical touch. Children are
prone to such disease.

8) Streptococcus Suis: This disease can be infected
from animals to human. Consumption behavior of an
unwell-cooked food is a means to get defected.

9) Severe Acute Respiratory Syndrome (SARS): It
is emerged as a result of virus which can be transmitted
from human to human via patients’ secretions.

10) Tularemia: This infectious disease is originated
from bacteria, Francisella Tularensis. The critical symptom
can cause death. The main carriers are ticks or blood-sucking
insects. Infection can get effect through inhalation, drinking
and eating.

11) Melioidosis: This infectious disease is caused
by bacteria Burkholderia Pseudomallei. The disease can
be found from sand-soil and water ways then be able to
transmit to humans via body skins or wounds.

12) Leishmaniasis: This is another infectious
disease that has “sand flies” as a key carrier. This carrier
is a blood-sucking insect from which its infection can be
transmitted to humans.

13) VCID or a new strain of Bovine Spongiform
Encephalophathy (BSE). It can be so-called in common
name as mad cow disease which is emerged as a result of
contact with cattle.

Prevention Guidelines

Thailand has embarked mitigation measures in
response to climate change impacts which include the
alleviation of Emerging Infectious Disease and Re-emerging
Zoonotic Disease. The measures have been conducted on
a continual basis over the past several years. The ultimate
goal is to develop national mechanism and capability to
effectively prevent the mentioned diseases in a sufficient
manner. An efficient control of the outbreaks and for

negative impacts at a minimal scale has also been applied.

On the whole, there are two main parts being prepared
and enhance national capability:

Part | : Development of national system and
capability to encounter and control by the government
itself. This part has been set as a national caution for future
preparedness of the outbreaks that could be emerged. The
effective control has been designed in conjunction with the
development of data-sharing and networking world-widely
provided along national, regional and global levels. An
emphasis has been put upon re-arrangement of research
system. Research results associated with the control of
disease outbreaks need effective analysis and evaluation.
Revision of hypotheses conceming risk assessment should be
done in conforming to international methodologies. Capacity
buildings on human resources and relevant organizations
should be done to enhance their strengths.

Part Il : Enhancement of human capability and social
community. In order to strengthen social community to become
self-dependent in respect of health care, the philosophy of
self-reliance must be boosted. To achieve this, the virtue of
knowledge and understanding of health protection against
infectious diseases should be therefore raised. Right perception
of health safeguard and protection will support the change
in people’s attitudes and their responsive behaviours as
a consequence. In fact, benefits of health care getting from
the achievement of Part Il ’s implementation would be seen
in both direct and indirect outcome which would ultimately
return to public, private and the country as a whole.

To this point, it is a caution that for those of
you, who are still lacking in true knowledge and well
understanding about the necessity of clean environment,
would get most suffered from the adverse impacts of
climate change. The occurrence of natural disasters
imposed from climate change will likely be more frequent
than ever. It is apparent that humankind would be
facing with new types of Emerging Infectious Disease and
Re-emerging Zoonotic Disease. To this end, it is ascertain
that health care policy proposed by the government might
not be enough to encounter the risks. Announcement of
public collaboration is then required. You are also the one
who are taking risk of getting infected by those diseases.
Therefore, let’s make those risks resolved through the

health care cooperation programmes.
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Muang Srimahosot,
Prachinburi Province

Cultural Heritage that should be co

Cultural Environment Management Section

Natural and Cultural Environment Management Burean'

Muang Srimahosot is located at Ban Kokwat, Kokpip Sub - district, Srimahosot District, Prachinburi Province.
Muang Srimahosot is a large oval - shaped ancient city from the Dvaravati period with an area of approximately
700 Rai. The ancient city has a moat and an earthen wall surrounding the ditch. Inside the city you will find
hundreds of archaeological sites, reservoirs and pools scattered all over the place. The physical remnants are
mostly related to Brahmanism and Hinduism e.g. places of warship, graven images and Shivalingas. Important
archaeological sites are a group of ancient temples with an age around the 18" Buddhist Era. The artifacts are
different kinds of graven images, broken ceramics from Lopburi, Sukhothai, Ayutthaya and Rattanakosin periods
and Golden Mount which was a round pagoda in the shape of bell in Dvaravati period. In addition, Srakaew was an
ancient pool is located on the Southwest outside of the city. It was assumed that the pool was used to conduct
sacred religious ceremonies and was expected to be built during B.E. 600 - 1100. The archaeological remnants
from inside and outside of the city are indicated that Muang Srimahosot was an ancient city that thrived and an
important source of valuable cultural environment of Thailand. The city is deserving to be reserved as a cultural

heritage for the younger generations.

At present, although archaeological sites in
Muang Srimahosot and its vicinity have already been
registered as a historical site, these cultural heritages are
deteriorated, some of the areas around the city have
been encroached for settlement. In addition, there is no
effective management plan for appropriate maintenance.
Therefore, it is necessary to develop tools and mechanisms
for effective conservation. Hence, in 2010, the Ministry of

Natural Resources and Environment by Office of Natural

Resources and Environmental Policy and Planning (ONEP),

initiated an integrated project to determine boundaries and
measures to declare environmentally protected area of
Muang Srimahosot in order to obtain boundaries, measures
and map through cooperation of the public and all related
sectors as well as to maintain continuous operation in
more concrete aspect. Therefore, it is recommended that
the Muang Srimahosot, Prachinburi Province, Should be
declared as an environmentally protected area so as to
conserve and protect cultural environment in the area on

sustainable basis.

'Office of Natural Resources and Environment Policy and Planning
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Muang Srimahosot has been registered as
a historic site under historical site law, which is known by
the public. However, areas surrounding the archaeological
site are and occupied by local people. So, any activities
in the city should obtain cooperation from the occupants
because the declaration of the area as environmentally
protected area or measures would inevitably affect them.
This case is similar to many government projects. If the
local people do not understand and willing to cooperate,
they would oppose the declaration. Evidently, a number
of people who live in Srimahosot have already opposed
the initiation. Nonetheless, in two years later from 2011
to 2013, ONEP has been conducting the meeting and
discussing with community leaders to clarify on the issue
through coordination of Chief District Officer of Srimahosot
District. In addition, more than 10 meetings were held
to explain and create understanding among the local
communities that the concept of declaration of the area as
an environmentally protected area is a specific law which
can be issued and enforced by the local administration
and the declaration has to come from initiation of the
local people. Hence, the declaration should yield
positive impact to the local but negative effect on capitalist
or a third party who are looking to exploit the lands.
Regarding this, ONEP drafted a statement to declare Muang
Srimahosot as an environmentally protected area and

proposed the draft to Natural and Cultural Environmental

Conservation Subcommittee and Environmental

Management in Environmentally Protected Area
Subcommittee which are under the National Environment
Board.

Objectives of the Declaration of Environmentally
Protected Area according to Section 43 and Section
45 of the Enhancement and Conservation of National
Environmental Quality Act 1992 are as follows:

- To protect areas with unique or valuable natural
characteristics or cultural environment that have not yet
been protected by any conservation law and have been
damaged or inversely affected by human activities or severe
environmental problems in the areas;

- To control, solve and restore severe
environmental problems which are in critical level to
its normal condition within prescribed period; control
utilization of natural and environmental resources of
Muang Srimahosot in Prachinburi province and conform
to potential of the area by promote usage of natural and
environmental resources as a protected area which can
facilitate economic system of the local communities.

Severe environmental problems which are in
critical level including exploitation of land surrounding the
archaeological sites, buildings encroaching on archaeological
sites, unearth for artifacts, excavation of lateritic soil for
commercial purpose, etc. These are example of factors
which lead to deterioration of archaeological sites and

visual pollution problem.
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Important principles of cultural environment
conservation are to conserve environment and surrounding
areas which are directly or indirectly connected and related
to the archaeological sites. Therefore, in order to conform
with the objectives of the Declaration, it is reckoned
that the declaration should cover archaeological sites
under responsibility of Kokpip Sub - district Municipality
and Kokpip Sub - district Administrative Organization over
an area of 3.4 square kilometers.

It is expected that the draft of the declaration of
Muang Srimahosot to be environmentally protected area
will be approved by the National Environment Board and

the cabinet to enact effectively.

In addition, during the year 2013 - 2014, ONEP has
initiated a campaign to promote and raise awareness on
conservation of cultural environment of Muang Srimahosot.
The campaign consisted of activities including green corridor
for bicycle land, Youth Art Camp, supporting local products
of indigenous knowledge, local arts and culture as learning
model for other areas, as well as establish network and
promote community economy.

The declaration of Muang Srimahosot, Prachinburi
province, as an Environmentally Protected Area does not
only to conserve the important historical areas but also to
encourage the locals to recognize the importance of their
cultural heritages and sustainable development which will

lead to benefits of the local people.

r
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v Dr. Warasak Phuangcharoen

All that is essential for the triumph of evil is that good men do nothing.

1. Corruption in Thai Society

Corruption is a problem that has been deeply
embedded in Thai society for a long period of time® as
evident in an article “Ong - kan Chaeng Nam” or Curse
on the Water of Allegience appearing in early Ayutthaya
literature invoking a severe curse on people who betray
their country (Figure 1).

Furthermore, Simon de La Loubére, a French
ambassador sent to Siam by King Louis XIV, clearly
wrote in an archive on Siam in 1688 (B.E. 2231), pointing
out corruption by civil servants who dared to violate
the King’s power during the reign of King Narai as follows:

“...even with the knowledge that corruption
can pose critical danger to self as in the matter involving

a treasurer who embezzled from the King’s treasury.

The King ordered the treasurer to be executed by pouring

HTN LT

uINHUNInHIn

Edmund Burke (January 12, 1729-July 9, 1797)

three to four ounces of molten silver down the servant’s
throat. Apparently, the person in charge of retrieving the
silver from the executed treasurer kept some of the silver
for himself. When this matter was made known to the
King, he was ordered to be executed in the same way.
A third person in charge of retrieving silver from the second
person also dared to steal some of the silver. Lastly,
the Siamese King granted this person a pardon” (de La
Loubeére, 2005, pp. 232 - 233).

Sunthornphu, a Siamese poet, portrayed
corruption by civil servants in his poem during the early
Rattanakosin Era, condemning unfair judges who were
ready to be render biased verdicts if paid to do so. The fate
of unfair verdicts can be clearly seen in the moral painting

of Wat Phumin, Nan Province (Figure 2).
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Figure 1 The Curse of the Water of Allegiance (Micheal Wright, 2000)

'Environmental Official, Senior Professional Level, Natural Resources and Environmental Management Coordination Division.
“Search for additional definitions related to corruption in Phongpaichit and Baker (1998, 2000), Phongpaichit and Piriyarangsan (1994).
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Figure 2 The fate of unfair verdicts

However, corruption in a bureaucracy is viewed
as a trivial matter, e.g., officials grapping some money
in exchange for facilitating people appearing for public
matters. In some cases, civil servants do not realize that acts
like taking public property such as cars, computers or offices
supplies for personal use are also corruption. If there is no
objection or complaint, the aforementioned matters will
be overlooked in what becomes a custom and eventually
turn to be habitual practice that cannot be changed.

When the causes for corruption at the civil servant
level are considered, we find a number of reasons such as
low remuneration’, unfair promotion systems, commanding
officers who are not good examples for subordinates. In
many circumstance, the “symbiosis relationship” between
high rank officials and their servants also contribute to the
problem, thereby making it difficult to separate corruption
from bureaucratic system
2. Corruption and Patronage System

Thai society is focused on social classes.
The mutually obligatory between people who has high
social position, wealth and power (Patron) and poor and
low social status person (Client) who benefits from and
relies mainly on patron’ support and influence will be
easy existed. The patronage system is, therefore, a vertical
power relationship. The original patronage system existing
in society was feudalism and transformed into government
systems inheriting the aforementioned values’, as evident
in the fact that junior scovernment officials attempt to build
good relationships with superiors (bosses) for the benefit
of promotion. Therefore, it is no surprise that low rank

government officials who are capable of responding to

“everything” will be promoted to higher positions in leaps
and bounds as the virtue system is neglected. Individuals
who fail to respond or refuse to follow unjust actions or
orders that are immoral or in violation of the law are
targeted by superiors and may be pushed into becoming
government officials at the outer fringes of the organization.
By not giving importance to the virtue system, apart from
causing destruction of friendly relationship among
government officials and playing favoritism, the effects are
reflected in the lack of cooperation within organizations in
resolving issues related to the benefit of people.

At the same time, it cannot be denied that
another method of moving forward to higher positions for
government officials is to attach themselves to politicians
controlling their departments, sacrificing the honor and
dignity of a civil servant under His Majesty the King,
and performing work in response to the daily needs of
politicians rather than using skills and knowledge to benefit
the government sector and the people of the country in
exchange for nothing more than work advancements.’
Therefore, buying positions through payments to politicians
has been used as a vehicle to get desired positions.

3. Corruption and Environmental Conflicts

When considering reports on corruption in
the government sector, we find corruption in large
scale projects starting from the formation of Terms of
Reference (ToR) to the selection of companies as project
consultants and performance of construction and acceptance
inspections. Every step of corruption in government
organization is definitely caused by the cooperation of
politicians, government officials and contractors. Although
the previous relationships of all three factions included
occasional negotiations and cooperation, the recent
situation has clearly indicated that government sectors
used to compete and bargain with politicians are not only
completely dominated by politicians, but also having no
bargaining power. Therefore, it is not surprising to see
corrupt politicians quickly push for projects offering
monetary rewards for personal gain and in the interests of
patronized individuals rather than fostering projects that
will generate some benefits for the people and the country
(Sangsit, Nuannoi and Noppanan, 2004).

® Mauro (2006) clearly stated, “...corruption is more likely to take place when civil servants are paid very low wages and often must resort to collecting bribes in order

to feed their families.”

* See additional details on Patron - client relationship in Seri Pongpis (2004)

> Sangsit, Nuannoi and Noppanan (2004), in civil Servants, Politicians and Business People, state that a leader of government organigation spent 65 million baht to buy

position. This information was confirmed by construction company. However, it was mentioned that the correct amount of money is higher than 65 million baht.
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In recent years, Thai society has perceived
resistance against various large scale development projects
involved in managing natural resources and environment
pushed by politicians for the benefits of small interest
groups, but with tremendous and ongoing impacts on
the majority. Many projects have led to environmental
conflicts, focusing mainly on principle, benefits and facts.
Nevertheless, in order to create legitimacy to proceed with
projects, the discourse regularly employed by politicians
is in the interests of the nation and People.® At the same
time, opponents will be denounced as obstructing national
growth and accepting foreign funds to oppose the projects.

It cannot be denied that environmental
controversies are caused by development projects, partly
by the fact that the government not only ignore , but also
unwillingness to allow public involvement in decision
making process as stipulated in the Constitution of Thailand
2007 and failure enforce laws that are important tools
effectively. The occurrence of environmental conflicts,
therefore, makes frequent appearances in society as can
be seen in projects leaning toward changes in natural
resources, environment, economy and society both in
the short term from the initiation of construction projects
and the long term after the projects are carried out and
have been executed, despite protests from the people
likely to be impacted from development Projects.

In addition to being caused by the aforementioned
problems, environmental conflicts also involve another
important factor that cannot be overlooked as a catalyst
in prolonging or escalating conflicts. That is the method
used to end conflicts. It should be noted that the conflict
resolution method employed to manage the petitions by
opponents to development projects affecting the ways
of life, economy and society of local residents in recent
times, is direct violence, such as threats, physical assaults,
murders and dismemberment to end the active roles of
environmental activists’. The problem is exacerbated when
government officials are involved in the use of violence
to end conflicts between the project proponent and the
people affected by development projects. Therefore,
the choosing of sides leads to separation and creating

distrust of the people regarding government organizations.

°See Dryzek (1997) for more information on Environmental Discourses

Furthermore, the use of violence to disperse crowds has
ignited more violent retaliation (Violence breeds violence)®
from project opponents.

Environmental conflicts, therefore, do not exist
in one dimension, but are caused by multiple reasons with
one essential issue that is inseparable from Thai society,
namely, corruption. It can be said that corruption is deeply
rooted in Thai culture and has been closely related to
the patronage system in Thailand for a long time with
the key figures made up of government officials, politicians
and entrepreneurs. However, the aforementioned issues
would not have occurred if government officials had taken
no part in the vicious cycle, e.g. by not strictly exercising
duties and responsibilities in compliance with the law or by
facilitating politicians and the private sector in pushing for
projects with impact on natural resources and environment.
4. Summary

Apart from its impact on the nation’s citizens,
the problem of corruption in Thailand, especially
corruption in large development projects, also contribute
to environmental conflicts. Controversy resolution must
begin with government officials, particularly by not
fearing the influence of politicians and not looking at the
benefits given by the private sector such as consultant
and construction companies. Although recent efforts
have been exerted by various sectors toward continuously
tracking corruption in government circles and exposing
the issues occurring with the public, the area requiring
intensive monitoring is the direction of future national
development as well as investments in large development
projects leading to greater environmental conflicts. This is
because the main causes of environmental controversies
are still persisted, for example the unchanged vertical
decision-making structure, decision-making processes
continuing to keep the people at periphery, government
sectors ready to be directed by politicians and instruments
for ending environmental conflicts concurrent with the
context of Thai society, which remains undeveloped.
These problems are tightly intertwined and related. Hence,
resolving the aforementioned problems is an extremely

difficult and challenging task for the people involved.

For more information related to dead and missing persons in the spatial report “Pradab Wai Nai Roka Vol.2, No.4 (Oct - Dec. 2004) pp42 - 87.

®For further study on this topic, see Galtung (1969, 1990, 1997).
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Pa - Teng community

changed the darkness to the lightness by Renewable Energy

Phirat Inphanich’

Pa - Teng community changed the darkness to
the lightness by Renewable Energy: Pa - Teng community
is the network of the group who follows the King. Pa - Teng
community is Tambon Pa - Teng, Amphoe Kaeng - Krachan,
Phetchaburi Province. Some Pa - Teng community is
next to Kaeng - Krachan National Park which consists of
10 villages. In these villages, there are 5 villages didn’t have
the electricity because the villages located on the National
park as Moo 1, 8, 9, 10 and Pgazkoenyau Community.
The 5 villages are Moo 2, 3, 4, 5, 6 which are in Royal
Initiatives Project. 30 years ago, they have been raising
cattle so there are sufficient raw materials to generation
the renewable energy. First: They made biogas for using
in their homes.

After 2012, they derived the fund under climate
change framework from Global Environment Facility
(GEF/SGP) UNDP. Phetchaburi provincial energy office is
mentor for making 100 % renewable energy for consuming
in their household.

Such as Mr. Somporn Phromthiwat who
lives in House No. 152 Village No. 8 Ban - Pa -Teng

sub - district. He produce selectrical energy by biogas

system, Biogas system composites fermentation bag PVC
(size 8 m®). Gas was taken cow excrement, food scraps
and Nepia grasses. When the gas flows, it will flow through
the charcoal and steel wool filter which Hydrogen Sulfide
(st) were removed. The biogas was produced by biogas
system, the quality is equal to LPG 1.84 kg/day and it
reduce carbon dioxide (CO2 cause of global warming)
5.4 kg/day. The advantages of biogas have 3 kinds.

1. The biogas is the renewable benzene fuel
as engine fuel for producing electric current 2.5 kW.
Electricity has been being produced by biogas system
that is consuming in the household all day about 6 - 8
hours/day which saving benzene fuel 4 liters or be equal
to 180 baht/day.

2. Using biogas to be cooking renewable gas as
LPG 100 % which saving the expenditure 300 baht/month.

3. The manure from fermentation of biogas is
utilized the fertilizer for plants and crop including saving the
expenses and diminishing the chemical substances which
will lead to consequence good environment. Actually, this

example is 100 % renewable energy.

'Energy Community Project Coordinator, Strategy Policy and Strategy Coordination Office
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Mr. Wisoot Chanphrapai lives in House No. 135
Village No. 1 Ban - Pa - Teng sub - district. He gave some
information: System of production the electricity from
biogas in household, Building the system of electricity from
biogas the entire price is about 50,000 baht. (The engine for
producing the electricity prices 18,000 baht) The electricity
was produced; use with 2 light bulbs, TV, stereo and
cooking. It saves money for purchase engine fuel for
producing electric current and cooking. All of the prices
are 67,500 baht/year. It consists of:

1. Gas LPG for cooking, (a LPG tank has capacity
15 kg that price is 300 baht. It use for 2 months) they save
money about 1,800 baht/year.

2. Benzene 95 for generating electric current
(consuming 4 liters per day which costs about 45 baht

per liter. All one day total 180 baht. All one year, they
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save money for Benzene about 65,700 baht). This case
saves money for 1 household only. Actually, this system
contributes 3 household which save money about 202,500
baht/year. One year, they gain money back from this project
as same as 3 times which they paid.

At the present, this project increases the support
of renewable energy of Ban - Pa - Teng Instance of (This
information from coordinator is Koson’s brother)

1) There are 20 floating - dome biogas plants.

2) The provincial energy office boosted the fixed
dome biogas plants (size 4 m® 2 plants, (size 2 m?)
7 plants. They have just set up are balloon for 12 plants.

3) There are 2 Gasifies.

4) Sharing 30 biomass stoves to people and

making more.
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5) There are another energy. It consists of biodiesel
fuels machine (size 10 liters), wind — air compressor- water
pumping, hydraulic ram pump (size 2 inch), water pump
from solar cell (size 1 inch)

/' vhiuan

i R t ? Although, Subdistrict Adminidtrative Organization
S0 = g : =N ‘ (SAQ) doesn’t support fund but they are good coordinator.
. ) Moreover, Pa - Teng community derived good guidance
from Phetchaburi Rajabhat University, Office of the Royal

Development Project, Board provincial energy, Office of
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Jol  Biumstimaneteond whssattinamnsn | agriculture Cooperative Provincial Ministry of Energy and
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Khao - Kra - Puk network not only Pa - Teng network but

SUNARNSTLA RN InuAG T WU i also Soon - Prat - Ban - Don - Ping - Daed. These networks
weauws wsuudianl 152 1.8 thuihide adwde e g, Small Grants
uuuuuuu P q .
2.uAYNTEU .INASYS Tns : 087-1519418 wassunainu BIE e come from the other provinces such as Yasotorn, Surin and
L AU => dgaugniutles =» amsded = yadad+ W ndaudstnw
' Jg o Petchaboon. They shared the knowledge to each other
iy D : o very well.
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Interested: contact with Mr. Koson Saeng-Tong Tel: 085 — 271 — 9262
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When the dry season is approaching, government
agencies normally advice general public on how to
prepare themselves cope with drought that occurs
every year. Especially in 2014, it has been reported that
Thailand will faced with the worst drought in the last
10 - 15 years. Hence, many related parties are seriously
concerned on the situation. Nonetheless, most of the
recommendations are general practices which have been
applied on regular basis not only during the dry season.
In addition, some suggestions tend to solve the problem
only for short term such as reserve of clean water for
sufficient consumption, dredge up the canals and wells,
plan for water - saving activities during the dry season,
farmers should water their crops in the morning and evening
in order to reduce evaporation rate, take a bath by using
ceiling shower instead of water tap, eliminate of flammable
materials around the properties to avoid fire and prepare
emergency phone number for water consumption request,
etc. However, long term solution should also be concerned.
One of the most effective solutions is reforestation in order
to regain Thailand’s abundant of natural resources (as in
old Thai proverb which stated that “Thailand has fishes
in water and rice in paddy fields”).

Many people may wonder how forests alleviate
drought problem. Dr. Pongsak Witthawatchutikul from
Watershed Research Division, Watershed Conversation
and Management Office, Department of National Parks,
Wildlife and Plant Conservation explained that, in water
cycle, water flow in waterway is occurred by quantity and
characteristics of rain water which provide water into forest
ecosystem. Forests ecosystem will absorb rain water and
gradually release into surface water and groundwater.
Geographical characteristics will control the surface water
flow. Meanwhile, soil type and soil depth will control the

'Department of Forest Biology, Faculty of Forestry, Kasetsart University, Bangkaen, Bangkok
“Center for Excellence in Bamboos Kasetsart University, Bangkaen, Bangkok

movement of groundwater. Eventually, both surface water
and groundwater will flow and cause surface runoff into
streams. Generally, forest at the watershed will provide
water into streams throughout the year. It is observed that
if the watershed is high abundance with forest such as hill
evergreen forest and tropical rain forest, there will be high
amount of rainfalls at the beginning of rainy season that
will be stored as ground water. Some of this rainwater will
be absorbed by plants for photosynthesis and transpiration
process. The remaining rain water would be discharged into
streams in gradual manner. However, when dry season
begins, surface runoffs will be reduced. The differences level
of runoff water in streams and groundwater will push the
groundwater to be discharged into streams continuously.

Results from soil analysis in different types of forests
across the country indicated that evergreen forest is the most
moist forest follow by hill evergreen forest, tropical rain forest,
dry evergreen forest, mixed deciduous forest and dry dipterocarp
forest is less moist. The average soil depth is 82 centimeter
(between 30 centimeter of dry dipterocarp forest and
150 centimeter of hill evergreen forest). The average soil
porosity is 49.61% (between 43.53% of mixed deciduous
forest and 63.17% of dry evergreen forest). Hence, the average

water retention is 687.84 cubic meters /Rai (between 230.64
Cubic Meters/Rai of dry dipterocarp forest and 1,516.08
Cubic Meters/Rai of hill evergreen forest).
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If the total forested area (currently constitute
of about 31.57% of the total land area or approximately
102,120,417.98 Rai) is multiply by the average water retention,
it showed that forest area in Thailand can retain water up to
70,242,508,303.36 cubic meter (approximately 5 times the
storage capacity of Bhumibol dam). Considering the amount
of water consumption rate in Bangkok (average of 1.81 cubic
meters/person/day) multiply by the thai population which
is around 65 million people, the amount of water would
be sufficient consumption for 600 days. This shows that
forests are sources of water reservation.

However, there are a lot of vacant lands and
degraded forested that are insufficient use by humans and
the environment. These areas should be improved by using
appropriate academic theory such as afforestation (which
refers to the direct human-induced conversion of land that
has not been forested for a period of at least 50 years to
forested land) or reforestation (which refers to intentional
restocking of existing forests and woodlands that have been
depleted, usually through deforestation).

Presently, many reforestation projects are
conducted, but they are not successful as it is expected.
One of unsuccessful due to such activities are conducted
during dry season. Sometimes the planting trees are not suit
with the surrounding environment. As a result, the survival
rate of plants is low, especially in the severe degraded forest

areas which is difficult to find appropriate plants. Despite

repeated reforestation activities in degraded forest which
spend a large amount of budget, bamboo planting should
be an alternative solution. Bamboo can grow in various
climates and does not require much attention, it has short
harvesting period, less susceptible to pests or diseases.
It can be used in various purposes and can thrive in any
region across the country, in all types of forests. As a result,
we can easily and conveniently choose the type of bamboo
for the forestation project area.

Bamboo has various benefits. For instance,
in food aspect, bamboo shoot or bamboo sprout is a popular
ingredient in Thai food. Many people may not know that
bamboo shout is considered as healthy food. Bamboo shoot
helps to prevent colon cancer, constipation and stimulate
digestive system. It has high fiber and stimulates intestinal
peristalsis. In addition, it also helps to boost eliminate toxin
under the skin, quench thirst, boost urination, dissolve

phlegm, alleviate cough symptom, revitalize the body etc.

Nature and Environment /W
oy 55
Vol.3 No.1 January - March 2014 ="



56

dwsuussleniluFamslituianneassnegendeu
L R Yo ' v o "y X2
Juesiulatanunimengauniliegudy aunsenalasu
e W 9 = o ¢
nmsvuuunInty “ldyavasauan” duisesnisliuselev
Duingivdmsumsiiasesisiutiufifugmnuud lneamz
Tudszmeduuazdgiu Yagtuludssmalneffinsldidulels
2 & v - & Y I ' !
neidudedn viainTonium WU uazmslidiusingg vasld
I3 o & o oy & Ao o
Dugshlsatuluthuseadslivudugusssudanunnin
wiluUszwaduuardudeinisldusslevilunsenuasinans
Anwnidvatvayuegiwaiies Tudhusuduinsuiudi
sinluduguilsalaiins dullaanae luliluendurenddladin
segiide mislifiduloge Fredininuaransiiwesnaininenie
Pretosiuuzialdlng 1Wudu

[

".\ ’]'\‘fﬂ'ﬁ'ﬁ?‘iﬂﬂ'\aMﬂ:ﬁQll’lﬂﬁﬂH
WY . . o
"2 1l 3 atfuft 1 ansAu - funaw 2557

%‘R
\%
%:
h:‘-ﬁ
—_— .
.
H
'--_t'h_
E -
—
‘,-.ﬁ,_.'
-:_-—-__-_-
"‘“-_

sty nsidentdliiludigislunisugnin Fdlily

Tavnigsegraufeavinty ualussninanseludnasgduls

¢ a 1% 9 v ¢ a v %
ganauysaineiivzduselovdliunuyvduazdindauls
wud nlasuusglesdanlaluwanse sheudalusywingise L
! 2 A o ea T v o ¢
TanluFoweinseusnuiukazih lidenunsaduneusslevd
Tiunuywdlaasuniadade 4 lidnedu ems Negende
eyl wazensnwls dulddn “bi” Wuiweounyszasd

fansansulandnisugndienidymdeuasluszezend
Ipgauviass

i
i

J

Vi

i
[

/l

_—

iy
1]

;f

1



. ,
%ﬂﬁ m//?.fg:)//o ORoN

Moreover, bamboo shoot is a diet food as it has low sugar content and high fiber. Nonetheless, many people
may have concerns that bamboo contains cyanide, which is a dangerous substance. The study showed that if bamboo
shoot is boiled in boiling water for about 30 minutes, cyanide will disappear.

In construction aspect, bamboo can be used as construction materials. Bamboo is recognized as
“the poor man’s timber”. In clothing aspect, bamboo has been used as raw material for making cloth for a long
time, especially in China and Japan. Presently, Thailand is also using bamboo fiber for making cloths and other
apparels. In medical aspect, unlike China and India, the utilization of bamboo as medical properties is not widespread
in Thailand. Nonetheless, there have been continuous studies which support medical benefit of bamboo. In Thailand,
it has been known that bamboo root can be used to treat kidney failure, stimulate urination and purify blood during
menstruation. Bamboo shoots have high fibers that help to eliminate waste and toxins from our body and prevent
colon cancer, etc.

Therefore, bamboo is not only a suitable plant for reforestation but also provide various benefits to humans
and the environment. Apart from soil and water conservation, bamboo provides four fundamental needs of human

including food, shelter, clothing and medicine. Bamboo is considered as versatile plant for forestation that can solve

drought problem in the long term.
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Moisture Map

Environment and disaster division

Arnli~rati~An AanA

from Satellite Image

The questions that are often asked in the summer every year are “Is this year under

drought condition? Or how high is the temperature in this year? Satellite images from GISTDA

can provide answers for those questions.

Can satellite data indicate drought condition?

Satellite data is one of various dataset that can
be used to support and indicate areas which are prone
to drought. Drought areas are identified by the moisture
map. This map is created by calculating drought Indices
and collecting field soil moisture data by W.E.T Sensor Kit.
Most of the satellite data, analyzed and used for natural
resource and disaster monitoring, are optical remote
sensing. The principle of optical remote sensing is similar
to a camera system but each satellite has different image
resolution. MODIS-TERRA and AQUA were used in this research.
What are the advantages of MODIS images?

The benefit of MODIS-TERRA and AQUA:

1. The orbit of this satellite allows it to capture
images in the same area at different times of the day
(at least 4 times per day in Thailand). This is because there
are two satellites, TERRA and AQUA, which can revisit
the same area at two times of the day. These characteristics
of MODIS satellite is useful for near real time monitoring.

2. Due to 2,330 kilometers of image swath,
one scene of MODIS covers Thailand and neighbor countries
leading to easily see the overview of study area and
the location and surroundings of situation taking place.

3. Radiometric sensitivity with 36 bands (0.4-1.4
micrometer) and spatial resolution ranging from 250 meters
to 1,000 meters provide the benefit for environmental study

in both onshore and offshore.

'Geo-Informatics and Space Technology Development Agency (Public Organization)
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What is the drought index?

Drought index is the index which has relationship
with moisture factors (water content) in environment and
the value is very low leading to water shortage. From
literature review, this study has classified the similar drought
indices into the same group. Drought indices based on
remotely sensed information is one of the important
indices. The study found that the drought indices derived
from satellite image that have the strong relationship with
water content or moisture of vegetation is Normalized
Difference Water Index (NDWI).

Normalized Difference Water Index (NDWI) is used
to measure water content in soil or vegetation by using sun
radiation that reflects from soil or vegetation in NIR or SWIR
bands. If the quantity of water content in soil or vegetation
is high resulting in the high absorption and low reflection
in the SWIR band leading to high NDWI.

When we obtain drought indices derived from
remotely sensed information, how do we know those areas
are risk of drought?

Drought risk area estimated from satellite data is
only the physical data. We need field data which is obtained
by using W.E.T Sensor Kit measuring moisture (water content)
from soil and vegetation in Nakorn Ratchasima and Nakorn
Sawan
How do we use W.E.T Sensor Kit for a drought
index?

W.E.T Sensor Kit is tool set for collecting soil
water content by volumn (percent). This tool directly
measures soil water content at 0 - 10 centimeters depth. This
study collected 6 - 8 points per an experimental site and
60 experimental sites from 2 provinces were the group of
sample. Most of the study areas are the areas of economic
crops, i.e.., rice, sugar cane and cassava. Experimental sites
are harvested areas and preparing for in the next growing
season. The sampling data were collected from March to
May, which is the driest season in Thailand.

When we have soil moisture content, how do
we use it?

At present, GISTDA has NDWI dataset and percent
of soil moisture content that is obtained from field survey.
The data from field survey was strongly correlated with
NDWI; high NDWI showed a correspondence with high
percent of soil moisture. Therefore, if we know NDWI, we
can estimate soil moisture content. The NDWI was classified
into different levels based on the criteria of Skye Instruments

Ltd (1999). This criterion is used to create soil moisture
maps: low, medium, and high soil moisture. These maps
can be overlayed with land use map to provide the area
of different soil moisture levels indicating the agricultural
areas which are located in low soil moisture. If we found
cultivated land that will start growing season on low soil
moisture, it should be warning and avoided for growing
crops or select drought resistant crops (xerophytes) instead.
In addition, water resource planning for the whole duration
of the growing season is very important. If a farmer have
already cultivated in sensitive areas, government and local
organizations should help to seek water resource for both
consumption and for agriculture areas.

GISTDA sent the staff to work at Center for Forest
Fire and Smoke Monitoring and Surveillance in Lam Pang
Province from February to May 2014; additionally, GISTDA
has set up training course on Drought and Forest Fire
Monitoring from satellite Images in 9 pilot provinces on
3~ 14 " March 2014. The objective of this course was to
apply satellite images for forest fire and drought as well as
to transfer this technology and exchange ideas between
provincial staff, local administration staff, and general public.
In addition, field survey is also included in this course for
accuracy assessment of forest fire risk map. There were 230
persons from 90 organizations participating in this course
and GISTDA got positive feedback from this course. As a
result, GISTDA has a plan to process drought risk areas and

also extend the training course to other regions in 2015.
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