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Executive Summary

Forest and Forestry in Thailand

Thailand, located on the latitudes of 5-21 N and longitudes 97-106 E, has a total area of
320,969,888 rai or 513,115 sq. km. Its widest distances; west-east is 750 km and north-south
is 1,620 km. Though the country situated in the tropical monsoon area. Most of the coun-
try has a tropical wet and dry or savanna climate type but the south and the tip of the
east have a tropical climate. It has a wide range of biodiversity accordingly to different
sub-climate, geology and terrain. The northern part is a mountainous; the northeast is
plateau, the central alluvial flat and the south narrow peninsular. These features influ-

enced into a wide range of biodiversity of natural ecosystem.

lts geography divided the forests into 2 major types; Deciduous Forest and Evergreen
Forest. Each type could be sub-divided into many categories according to its geography,
topography and microclimate. The country was once covered with dense forest particularly
the teak forest in the north. Teak wood was the major export goods and a source of
national income. The Royal Forest Department (RDF) was founded in B.E. 2439 (A.D. 1896)
to administer timber logging when concessions were granted to western companies. The
Department current missions are to protect and administer the conservation forests,
restore its resources, promote economic forests among private sectors, promote public
participation on the management of forest resources, community forests, urban green area,

agroforest etc.

After the establishment of the Royal Forest Department, all the timber forests were en-
acted as state property and teak logging could be done through concessions only. As teak
lumbers became more and more valuable in oversea markets, teak forests were depleted
by legal and illegal logging. In B.E. 2494 (A.D. 1951), the law required official permits on teak
logging. The regulation applied to every teak tree even though they were grew in private

properties.

Between B.E. 2495-2524 ( A.D. 1952-1981) the concept of multiple-uses forestry was
adopted followed by enforcement on the conservation of natural resources; soil, water,

river source forest, fauna and flora. These led to the demarcation and establishment of
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national parks, arboretums and botanical gardens. Despite of these efforts, it was the worst
period forest encroachment. An average of 3 million rai of fertile forest was destroyed

annually.

The first socio-economic development plan was implemented in B.E. 2505 and between
B.E. 2505 to 2525 economic development became the first priority of the nation. To boost
public revenue, employment must be increased and the only way, then, was from agricul-
ture products. Millions and millions rai of forest fringe was gradually invaded for single crop
farmland. Infrastructure construction was another cause of forest depletion. In the mean-
time, the Royal Forest Department prestigious status had changed from the revenue-earner
to the spending agency. Its annual budget had risen substantially due to the increase of
staffs particularly the park rangers and super intendants. The Department went through
many restructuring in which followed by a reorganization and repositioning of key officials.
At the end of this era, it was found out that the countrywide plentiful Indian rubber forest
was nearly depleted. The Indian rubber timbers were normally and widely used for wood-

en construction.

However, it was the time when a nationwide land use was classified and the primary forest
area of totaled 156 million rai was demarcated as protected area. These area was later

enacted into the national parks.

A total forest area had decreased from 43 percent of the total land area in B.E. 2515 ( A.D.
1972) to 38 percent in B.E. 2520 ( A.D. 1977) and dropped further to 28, 26 and 25 percent
in B.E. 2530, B.E. 2533 and B.E. 2440 ( A.D 1987, A.D. 1990 and A.D. 1997) respectively.

It should be noted that the adoption of some few public policies had accelerated the
depletion of forest area. In B.E. 2518 (A.D. 1975) Prime Minister M.R. Kukrit Pramoj instruct-
ed state officials should not arrest the forest encroachers. This policy indirectly encouraged
national forest encroachment and the temporary settlements gradually developed into
permanent ones. In B.E. 2524 (A.D. 1981) the Sor.Tor.Gor documents were issued to the
farmers living in the forest on condition the land rights were not transferable. Though the
Sor. Tor. Kor. was not land title deeds, they were endorsement that that piece of land was
occupied and thousands of them were sold to the none-agriculturers sector. While some
new owners use them as private residences, many were turned into commercial and

resorts.
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The recognition of deforestation led to many measures to alleviate the situation. They
were the re-planting program of 1 million rai every year. Some of the forest areas were
partially shut-down and logging ban since B.E. 2522 (A.D. 1979). This policy led to the
revocation of all concession contracts since B.E. 2532 (A.D. 1989). Despite of all endeavors
made, the forest area was never increased and remained at 25 percent of the total area for
decades. Thailand has turned from the timber exporter to importer and though lumbers
were imported from neighboring countries, there were rumors that some was taking down

in the preservation forest area.

An idea of community forest was initiated in Thailand since B.E. 2533 (A.D. 1990) when it
was first launched as a land reform project to provide the poor with a piece of land for
living. The first settlement was founded in an evergreen forest in the northeast region. Two
years after being implemented, the settlement went into chaotic and the project was
revoked in B.E. 2535 (A.D. 1992). B.E. 2535 also marked as the enactment of two legisla-
tions; the Forestry Plantation Act and the Wildlife Conservation Act.

The policy to allow people living in the forest came back again, in B.E. 2536 ( A.D. 1993),
when the government issued the Sor. Por. Kor . documents to more than 200,000 house-

holds residing in the settlements demarcated according to the Land Reform Act B.E. 2518.

To commemorate the King 50" accession to the throne, in B.E. 2537 (A.D. 1994) the

government launched the reforestation program target at 5 million rai within 3 years.

In B.E. 2538, the RFD proposed the Community Forest draft bill to the government and it
was approved by the cabinet resolution. The Bill was aligned with the B.E. 2540 Constitu-
tion in allowing local community to participate in forest conservation. Shortlt, the cabinet
approved the Wang Nam Khiao resolution with a principle to temporarily endorse the
right-to-live of those settlements in the conservation forest until they could provide
evidences that they had occupied the land before the enactment of the Wang Nam Khiao
National Forest. The temporarily permission stimulated more encroachment until the
resolution was revoked in B.E. 2541. Currently after the B.E. 2557 coup, the military govern-

ment re-investigated into the matter and the unlawful constructions were removed.

Between B.E 2538 to 2545 (A.D. 1995-2002), the Community Forest Bill, had proceeded to
the Senate and was rejected for a minor change to prohibit all kinds of logging in the

conservation forest. The legislation process resumed until B.E. 2558 (A.D. 2015) while it was
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being read by the National Reform Council (NRC). On 6t July, a group of protesters gath-
ered in front of the parliament demanded the Bill to be revised with more inputs from the
stakeholders. The Bill was finally withdrawn on reason it has passed only one sub-commit-
tee, the natural resources and environment, while the other two, the social and the

economic have not yet read.

Though deforestation is unlawful, the depletion occurs now and then in every mean; illegal
logging, slash-and-burn, encroachment for agricultural and residential purposes, and last

but not least, the re-forestation policy was insufficiently promoted.

Forestry Policy

Before B.E. 2504 (A.D. 1961) there was no national forestry policies and the RFD was the
sole agent responsible of both policy making and implementation. After the adoption of
the first national economic and social development plan in 2504, forestry policies were
officially written among those in the 10 national development plans. They were summa-

rized into 5 major objectivities;

® The demarcation and establishment of national forests and land uses classification.
® The protection of river source forests.

® The designation of forests for recreation area.

® The conservation of wildlife.

® The re-planting and re-forestation.

However, policies were disrupted from various reasons including political instability and
frequent cabinet reshuffling. The long term policies was first adopted in B.E. 2528 (A.D.

1985) and led to many regulations and implementation measures as follow:

® The integration of laws to allow cooperation and coordination on the protection

of all natural resources; forest, water, soil etc.,

® Encouragement of co-responsibility and co-development between public and private

sectors,
® The bureaucratic reform,
® To increase scientific and technology in cultivation.

® A mandate re-planting policy,
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® To use town planning regulation to designate agricultural buffer zone to restrict
urban sprawl,
An establishment of national forest research agency,
To promote fast-growing wood as alternative fuel source.
To prohibit issue of title deeds and other certified document on terrain of more
than 35 degree slope,

® To solve problems on slash and burn cultivation, encroachment by indigenous
people, cultivation on foothill area, etc.
To provide incentives to private sector re-forestation,

To make plans on human resource and settlement.

Most of all, the national policy required an increase of total forest area to
40 percent of national area. 15 percent provides as the conservation forest and

25 percent economic forest.

From the RFD’s officially report, in B.E. 2555-2556 (A.D. 2012-2013) Thailand has a total of
102,119,539 rai, equivalent to 31.57 percent of its area.

Deforestation led to the loss of topsoil, land slide and erosion, drought, flooding, that
cause damasges and loss to agricultural, residential and industry areas every year. Forests
are “lungs of the earth” as they absorb carbon dioxide and convert into oxygen. They also
reduce flooding by slowing the rate of rainfall runoff into streams and rivers. Fallen leaves
increase soil nutrients. Roots reduce erosion. Forests cool temperature, preserve biodiver-
sity and give many more benefits. Forest resource must be protected, conserved and

promoted through these approaches:

Legislation:
1. To amend laws on the forest boundary and fringe area.

2. To mandate all Sor. Por. Kor. land ownerships and agricultural settlements to provide a

minimum of 25 percent of their total area for agroforestry function.

- : -

1. To share conservation responsibility to the local authority in the area.
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2. To build manmade structure; roads, walkways etc. or planting trees on the conservation
forest boundaries.

3. To deploy a forest ranger unit every 20-40 km., with connecting walkway, on the forest
boundary.

Promotion:

1. Towidely promote forest benefits and encourage public participation on forest and natural
resources conservation.

2. To list and promote the indigenous fast-growing plants among locality from planting to
marketing.

3. Reforestation should be promoted as the income generating. The RFD should provide
mass saplings free-of-charge or at low prices.

4. To promote the use of reforest wood among local SMEs, either to be used for production
material or fuel energy.

i L o

1. To provide financial incentives; long term and low interest loans for reforestation projects,
so it would become a commercial activity.

2. To provide tax privileges measure; long term reforestation project of individual or firm

should have land tax reduction or waive while others taxed on progressive rates basis.
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1. Unuganssad (mixed deciduous forest)
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3. U118911a (beach forest)

Urefledlildulnfddgidn Juwdng desaudunsia wazviemaniltl sialdnddey

Ao NTEAs aunzia ¥nang

4. Uwyvsaunla (fresh water swamp forest)
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Unlaindnlu (Evergreen forest)

1. UnAvtu (tropical rain forest)
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2. UnAuuds (dry evergreen forest)
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3. UnAuwne (lower montane rain forest)
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4. U1lgine (lower montane oake forest)
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5. Unliine-lsdau (lower montane pine-oak forest)
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6. Unldau (lower montane coniferous forest)
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7. Unazsunzwnm (lower montane scrub)
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8. UdurngewseUuu (upper montane rain forest %13e cloud forest)
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9. ﬂﬁaszwmgﬂ (upper montane scrub)
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10. W8N (montane peat bog )
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13. Untadanseunya-ny (freshwater swamp forest)
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3. Unfede-ladau (pine-deciduous dipterocarp forest)
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Executive Summary

Effects of Climate Change on Water Resource of Thailand

In the past 200 years, many countries have been developing from agriculture base to
industrialization. Greenhouse gases, resulting from production activities, affect hydrosphere
which is a part of the world climate system. Thailand economics, culture and society are
inarguably effect by the climate change because the water is the main resource for
agriculture production. It is expected that the amount of precipitation would decrease,

and the rainfall intensity would change. With population increase and industry expansion,
the water demand would increase and the country could face water crisis by 2025.

These would challenge the flood and drought forecast and water resource management.
In addition to water quantity, the water quality is also an issue especially the central and
lower part of Chao Phraya Basin. By raising the world temperature, the sea level in the Gulf
of Thailand is estimated to raise 3 to 5 mm/year. With land subsidence rate of 19 mm/year
and severe coastal erosion of more than 5 m/year along the shoreline, about 180 km
shoreline of Gulf of Thailand is at high risk from sinking underneath the sea in the next
generation.

Disaster record reveals that the major natural disaster of the country is flooding follow by
drought. The 2011 flood in Thailand causes an economic loss of 1,144,000 Million Baths
and it was the second largest natural disaster economic loss in the world record. The flood
and drought disaster in Thailand are influenced by El-Nino and La-Nina which are complex
weather patterns resulting from variations in ocean temperatures in the Equatorial Pacific.
A strong El-Nino in 2005 caused major drought in Thailand which effects 71 provinces and
also caused Hericane Katrina and mega flood in New Orleans in the US. The 2011 flood
disaster in Thailand was influenced by La Nina which caused heavy rainfall and flood in

65 provinces. In 2015, NOAA announced El Nino occurrence and expected to become
strongest by the end of 2015 and the beginning of 2016. This phenomenon was also
observed by the drought and major forest fire in Indonesia and low precipitation in
Thailand. The Royal Thai government already announced to the farmer not to grow the
second crop during the upcoming dry season and will decrease the discharge from dams in
order to preserve water for consumption next year.

The administration of water management is highly fragmented in Thailand, with over 30
departments overseeing water management issues in 8 ministries. Policies, laws, codes and
guidelines have been framed for purposes related to the mandates of these departments
and are therefore often restricted in scope. There is no national water resources legislation
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to integrate water resources management. One intention of establishment of a Department
of Water Resources under the Ministry for Natural Resources and Environment (MNRE) in
2002 was to have a regulating agency for water resources management in Thailand but in
the absence of umbrella water resources legislation the department has been ineffective in
that role. The National Water Resources Committee (NWRC) — established in 1996 under
the Prime Minister’s Office — is a group with broad representation from the water sector
that includes high-level government officials and meets intermittently with an advisory role
to government. With agriculture responsible for 90% of national water use the Royal
Irrigation Department (RID) is a principal management agency in the sector with roles in
supply and distribution of water, drainage and flood protection for irrigation. Other water
related agency includes The Electricity Generating Authority of Thailand (EGAT), the
Metropolitan Waterworks Authority for Bangkok and environs, Provincial Waterworks
Authority, and Eastern Water.

Expansion of city and urban area also creates conflict of land use and the city and urban
planning was far slower than the economic development. Spatial planning with the
concern of economic, ecological system, topographic setting and climate change could har-
monize people living and reduce the risk of the future natural disaster.

In addition, water crisis tends to increase around the world due to influence of climate
change and population growth. Although Thailand is not in the list of water crisis area,
example water tension among different stakeholders was noticed. In July 2015, the
excessive pumping water for irrigation in Pratum Thani province causes water shortage for
Provincial Municipal Waterwork Authority and tab water shortage affected more than
50,000 people.

Many countries have started projects and programs to minimize the effect of climate
change. The Netherlands is a good example for Delta Work project which many
infrastructures were constructed in order to protect flooding from sea level raise and also
from fluvial flooding. Room for Water Program is also an example of non-structural
measures for reduce the risk of flooding. Neighboring countries such as Australia, Singapore,
Indonesia, Myanmar have also been working on different project to cope with climate
change scenario. In Thailand, the King Bhumiphol has been interested in water resource
development and management for Thai people which the majority is farmer. With holistic
approach and multi-disciplinary approach, there are many success projects and could be
examples of Thailand water resource development. Improvement of water resource
management, Improvement of national policy on water resource development, awareness
of the water crisis in the future and adaptation of Thai people could reduce the future risk

from climate change in the future.
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Executive Summary
Fluctuation of Sea Levels and Paleotemperatures

Space and time is infinite. They have no beginning and no end. Our earth as we now know
has been here more than 4,500 million years. It does not mean that before our earth there
were no other earths, but it might not be this one. Where did human beings come from?
There are a lot of theories. If you believe in evolution theory, humans evolved from
primates. If you read the Buddhist Scriptures, human beings either came from other worlds
by space crafts (Cakka in Pali) or born or arisen without visible cause (i.e. without parents)
(Opapatika in Pali). If you believe in the Genesis ... the Lord God formed the man from the
dust of the ground and breathed into his nostrils the breath of life and the man became a

living being.

Since when did human beings occupied this earth and since when did intelligent human
beings come to be? If you believe in anthropology and archeology, human beings had
been here in a very short instant, when compared with the age of the earth. Humans also
have many limitations. They are short lived. They cannot recollect the past. They cannot
foresee the future, and their present knowledge are limited. They do not have the technol-
ogy nor the instruments nor efficient management capabilities to administer the earth, let
alone the sun and the moon. This is where we are, and we are expected to manage our

earth for our descendants.

Sea levels are constantly changing throughout geology history as the results of the earth
and the moon rotate about themselves and around the sun. In addition the moon also
rotates around the earth. On top of that the volumes of the surface and ocean waters and
continental glaciers are interchangeable depending upon solar radiation and climate

change.

Changes in the sizes and shapes of the continents and ocean basins by tectonism also
affect the sea level. The tectonic processes can occur regionally which result in the
change of relative sea level at a particular coastline and not the others. Other surficial
processes either manmade or natural, can cause subsidence or uplift of coastlines also,

such as fluid withdrawal (water, oil, or gas) or sediment deposition and compaction at the
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mount of rivers and ensuing land subsidence; crustal rebound from glaciation and uplift of
coastline. Seismo-stratigraphic study by Exxon concluded that from Triassic period (251
myrs B.P.) through the present, there were more than 100 global sea level changes. The
last time the world ocean reached its present level was in lower Triassic. At around 95
myrs B.P. the low stand sea level was below 300 meters and gradually oscillated upto +6
meters above the present mean sea level at 5000 years B.P. before receding down to the

present level.

Advancement in oxygen isotope fractionation has revolutionized our understanding of
earth’s paleotemperature. Oxygen isotope (0'8/0'®) measurement of more than 50,000
samples of Precambrian limestone dolomite and cherts and Phanerozoic fossils and micro
fossils, deep sea sediments, and ice sheets had been done and paleoclimate events has
been tabulated together with other paleoclimate indicators.
Notable climate events in geology history include

e Huronian glaciation (~2400-2100 myrs) Earth completely covered by ice

e Neoproterozoic Snowball Earth (~600 myrs)

e Andean - Saharan glaciation (~450 myrs)

e Carboniferous Rain Forest Collapse (~300 myrs)

e Permian - Triassic extinction events (251.4 myrs)

e Oceanic Anoxic Events (~120 myrs 93 myrs, and others)

e Cretaceous - Paleogene extinction events (66 myrs)

e Paleocene - Eocene Thermal Maximum (55 myrs)

e Younger Dryas / The Big Freeze (~11 kyrs)

e Climate changes of 535 - 536 A.D.

e Medieval warm period (900-1300 A.D.)

e Little ice age (1300-1800 A.D.)

e Year without a Summer (1816)

The Intergovernmental Panel on Climate Change (IPCC) is a scientific body under the
auspices of the UN, It reviews and assesses the most recent scientific, and socioeconomic
technical and socioeconomic information produced worldwide relevant to the understand-

ing of climate change.
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The current state of scientific knowledge relevant to climate change can be found in the
Fifth Assessment Report (AR5). The IPCC CLIMATE CHANGE 2014 Synthesis Report Summary
for Policymakers is a must read for those who wish to get involved. Major headings include
1) Observed Changes and their Causes 2) Future Climate Changes, Risks, and Impacts

3) Future Pathways for Adaptation, Mitigation and Sustainable Development 4) Adaptation
and Mitigation.

The synthesis and recommendations put forward by the IPCC is for the UN to implement.
Each country must look more closely and set priorities of their own. For example when
one looks at the lists of countries by GHG equivalent carbon dioxide emissions and num-
bers of population, one can see that 20 countries put out about 76 percent of greenhouse
gases worldwide, while the rest (175 countries) put out about 24 percent. If the 20 coun-
tries can cut down on their GHG (Green House Gases) emission, the pressure on climate

change should be reduced markedly.

Thailand has approximately 67.43 million people or 0.92 percent of world population. We
emit about 295 million tons of GHG per year or 0.88 percent of world total. In other words
we are one of the good countries. However, Thailand faces a very serious problem about

coastal erosion, which we have to tackle urgently.

Thailand is a littoral country with total coastal length of 2,865 kms, out of which 98.7 kms
face the Andaman Sea and 1,878 kms surround the gulf of Thailand. While the rising sea
level has not been ascertained, coastal erosion due to storm waves and depletion of
sediment supplies are on the rise. In addition land subsidence and subsequent flooding in
the upper Gulf due to groundwater pumping during the last 60 years has not been arrest-
ed. The subsiding areas cover 6 provinces totaling approximately 5,600 km?Z. Maximum
subsiding elevation is more than 2 meters. Quite a large part of Bangkok is now below the
mean sea level. This is one of the largest problems that the country faces but nobody in
the government seems to concern yet. There used to be a Government Strategy for
Protection and Mitigation of Coastal Erosion back in 2007 with the main target reads as
follows: All shorelines of the country will have protective system and remedial measures
to alleviate coastal erosion by the year 2027 The last time that was heard earlier this month

was that the Ministry responsible will rewrite the Strategy since this one cannot be met.

The total length of eroding coasts is more than 600 kilometers with the rate of erosion

ranges from less than one meter to more than 16 meters per year.
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® SvSnavosussiigavesnsdunsievyusevlan uazdvinaveussfegaues

Aseiindllalanyyuseudied vibiAnunTulnas

¢  maUdsulUanunveelaaTilituadlanseumeniing (Eccentricity) 390343
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tovfanluiassinniign Wnauszanu 96,000 T ifegualaasiinniign A
LANFANITEIINeng FoULATRIULINTIAR

o gomailanlndmseniindunniige (perihelion - inisedali) wWasuuUasmaDAIAN
iesannnisundsvesunumyuvaslan (Precession) UAzazATUTOUNNSULNT WD
unuvsuin 23,000 Y gevuiasvuanniian warngiouariouiniian

e unumyuvadlanides (Axial Tilt) 91n38U1ULAITIBUANDITNE 23.5° N151D8T01
unumyureslandauuan1ssEning 21.5° 89 24.5° Kaduieiidniwadoniny
uanesresnsfuTidnnuseuninaienfindaaensl ynd wazAULANGY
seinemsiuieifosiian (doides 21.5°) uazunniian (§leldeq 24.5°) pinsues
N194889U8IN1IUYUALD 41,000 U

a a

e dnansieansitdndvniweside e Milutin Milankovitch (Hgfiu Suaulaing) 1a
53 3 igdnsiiie Msidguwlaenddaas (Eccentricity) NS@E4UBILAUNY

¥

(Axial Tilt) wagn1sknIsvanuvyuadlan (Precession) Wanieiu lagdsnia
adlnenans 1WunileindnsiSendn Milankovitch’s Cycles Fahunldoduienis
WasuuUasggmaussdvesniieiindundilan Galdvinasegieniavedan uag

finansznuiansveneiuagvadivesssinuduazagnia

nsiasunlasszauiineialusfnaunslagliu

Usinauhifieglulanvianuaduiiluimanms 97.41% udddudalantuniusaus waylu
515U 1.934% 1U1uIn1a 0.592% Bn 0.014% Feuilunziaanu Uilufudiliduds uiluuit
° H a v ¢ s o & = a Y A
d1maes luiivuazdnd wazleunluusseina fuluy nsdsuwdasUSinasuagseaudmelaind
Hedftyfe Ufduiusseniauulunutilanuasusnneanginngs wasnsueeUsuInsiesmayms

(seafloor spreading) InanszuIun159isenI1 plate tectonics

Tl a.f. 1977 nquinsIalIne 3N Exxon (Esso Production Research) latiniauenadny

WaingrtumswasuuUasszaudimeia ndeyalaaila (seismic) wagdoyanisarduduiiulag
wihei@a (biostratigraphic data) #459U53M1NNTE T (FUN 1)

U 1 uansununfinisivdsuudassedutimearlanlutag 600 Sulifikiuan @ndendu
7 Exxon curve 130 Vail curve nude Peter Vail Fmifisiduues £5SO) duménlunuisusu
amile Aesesdessuintsiuiiufinaninisinimizagnansmsiinuldvnniu Tunandeatu fgins
vosmTAsunlasszdutimeiangsening 10 fv 80 41wl sedumeiatugegafio 350 wns
wileszdutimeiatiigsu lutaategarsinda (Cretaceous) Uszanaseming 100-65 E1uthnudn
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wagsTAUINMZIAIanagN -200 was mndssiutimziatagiulugaduifeu (Vendian) Ussanu

610-540 aulneutagiu

Relative soa lovel
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Time
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B | |

—200
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| 800

ofie siead Jo SUoIN

N3

uistagiu
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4

U 1 ddudiuiiu 6 gavedlan (Washws) illszuty
Anle1e (unconformity) Uaf1uvy kazinis
wagasssAvmsaialanlugaaam 600 dud
iss (Sendh vail Curve) Didunmssduimea
gugn (2 n%9) 1o 500 uaz 75 il me?é’léfﬁ} (3n%)
e 600, 200 uay 30 1wl s mzageg
Uszaad 350 A5 UAzsIgAYsEaNal -150 LINT 990
ssavmziatgUi

9277 Prothero, D.R. and Dott, Jr., R.H. (2010)
Evolution of the Earth; McGraw Hill New York. p.83

Exxon Salainausnainidumsivisunlasseauinmzaniusienlnsueda (Trassic)

nsAguuUaIINndY 100 ASS (FUN 2)
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INNIANBITEAUUMEIRTOUNEUEBIAN (Mallorca) vesailulunziawdnaisieu lag
Butzer Tud a.a. 1975 wudluyis 450,000 U audetagliu sedudmeiaseuinigiimaiuasundas

v
v o

W1 40 ASY lagsgauiinziagegaiiaiieyszann 4 uauduudd seauinziagenintagiu

v '
° o o

42 wng warsyauimeladigaialeUszun 11,000 Juudn lagseauiimeiasinindagdu
Uszann -125 was (JUN 3)

JUN 3 MsuFeuuasseauimzaluysin

, imzangesalunzialudineisidey s
Marine Hemicycles
o § ™ 450,000 Toudethhatiu
-(\. - 2 & = '\g '
A iz 3 % L 271 Loane J.J. and Walker M.J.C. (1984)
Ly I = vi 2 z3l ¢ . i
\ 'il .'L :',f‘} o RE Nz 2 4422 Reconstructing Quaternary Environments;
I LI | (] ) v Ty v A
i '} oo ! f‘v’{ If Yia L Longman, New York. p.299 87484911
1 Vi Ll E' A I57s S| 1 e ) .
Bl ME e i H{ in il ‘: Butzer, KW. (1975) Pleistocene littoral
7 (S
S oo 4 g Ii | - sedimentary cycles of the Mediterra-
A il &2
Goninaniak Hemicycles =0 nean Basin : a Mallorquin view

T, T T T
yrs8 P 2300.000 200,000 100,000 10.000
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Hantoro (1994) laAnwinsidsunuasssiudmeialungiaeny (Savu Sea) aulainie
avisa (Flores Island) Y0edulailide nudseaudmeialulaMEaYLagiURE JUANTBN L
#nes (Timor Island) WaguuwlasszAuunnd 40 ASS (5UN 4)

. —_ "

JUN 4 msiagudassyauimzavemzayiy (Savu) muldiniznaeisa (Flores Island) vevdulnilide
lueas 1 atiisiusn dauavinuangagauassI1gaveinsInAe Marine Isotope Stage

977 Hantoro, W.S. (1994) Pleistocene Sealevel Variations and Global Change in Indonesia; Proc. of
the CCOP 13th Annual Session; Bali, Indonesia. p.317-328

Juiindunnin msasunlasssiuimzaduimsfuinezaneesdn uwas innzilasisd
anadunasiuveinisiUasunlasSanammeia (Eustatic Change) 11454?113%&‘5@ (Ice Age %30
Pleistocene Epoch) safumsenfturesniideniiosanuiunivauiu ndaie African
Plate ¥ufu Eurasian Plate Tunsiiveanizangasaiuay Indian-Australian Plate suiu Eurasian
Plate lunsflvameiany

lunoutasyn Pleistocene 5ewing 18,000 1 11,500 Yreutiagiiu sefutimeinanas
sndrtlagiiu -125 was wagsedutmziaBugelunn -125 wes Wevsranas 10,000 Yiikuan
g1 lmedelinnudngean -85 wns n3aNa987 uazsEAUTesmziagnlnouaylnanivgue
(Greater Sunda Shelf) Aoftufiinizam MEANINTT UvALNang Uasinizaadusiu (inrueiden
i) Snrwdnadeliiiu -35 wes Wewdosduves Ar Asia anlunziaviiile 28 Sunan 2557
nsfumuhmnueniumeadsuiu fssduingn 32 wes desdinisassdiuarudnvesitlunsia
YNNIeAETuAUAuLed Johor Bahru (Reges umes) Iranrvasdsemeuiale neuduludwnlus
TnetinssdifAndvneeanads Tl aa. 1997 wudh sefuimomaarludisiinaidaudn
L3 35 wns

Foifu fuitlwaniguaiomaiaduuiuiudadeduiiufefuiuavaansdulaiu

WANNATY LNZANAITUAY 1N1TERInT1 1NN2Y wasnzdninztes serinanzlngvi 3 asanang
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Geyh wazamez (1979) ladnwinisildsundasseavimeialuteswauuzagny (Strait of
Malacca) Aausiuszanad 10,000 Y audia 1,000 Viudundauandlugun 5

=T W
0 m Mean sea level —:7f- ~T ]
r’/f

UM 5 msidguuUasseiuimeialugeuway
UEAYN (STNIWLATEUALNILFUINTT) AL
10,000 ¥ audia 1,000 Unoulaglu

991 Geyh, M.A., Kudrass; H.R. and Strelif,
H. (1979) Sealevel Changes during the Late

-30
{ ° SEA LEVELS Pleistocene and Holocene in the Strait of
eSSy STRQ:J,,, .?ui,:::;[gf,‘ﬁf A Malacca; Nature V.278 (5703) p.441-443
=40 = _’,____19?9
I»_‘s._._ —-- — — - a
__50_.._,. -
IZIOOO 6000 4000 2000 0

Years' Before Present——

N3UT 5 aziiuldan e 10,000 Yiuda szivihmzialudenauuzaznegmnitssauiin
nziatagiulszana -53 wes wazihmziaiiniueg1asasalugas 10,000-7,000 U lnglugaemanan

UMLEUUNBYT -5 AT 130890uaNNT1 50 wns Tugissseziian 3,000 U luri 7,000-6,000

v v '

WNLagaTudn 5 wes Wegnussanusyavdmezialagiu wazdingadudnauiisszuna 4,000

(ot}

A v H 1Al P ' v 5 ) ' =~ o | )
Uiuaan dmglannegi +6 9 +7 wns geandiseavdmeialagiiu uazeee ) anasauiawiniisediu
dmzialagiudntos Wouszana 1,000 Yikuan

Hjia (1987) léuanamaiBeuntasseduthmeialuslvdyiguaiuaud daus 6,000 Tauds
Pagtud Turisszesnadanan meiluvanuany tnngadsuiy 1Megung wazz (Sun-
daland) agjganiszduiimeiatligiulsran 4.5 wee uazAenq anseduaarndUgITudn 3 Ads
reusznduasgseiuimaatiagtu (Uil 6) Tneileussanas 200 Uikuan sedutmeiaadsgann
seavlaqiuussanas 1.7 a3
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991 Hjia, H.D. (1987) Tectonics, Volcanism and Sea Level Changes during the Quaternary in South-
east Asia: Economic Geology, Tectonics, Sedimentary Processes, and Environment of the Quater-
nary in Southeast Asia; Chulalongkorn University Printing House, Bangkok. p.10

luiisunananswesUsemelnefiniswumemsielusiaiisssuanugasg fu wu Admia
UASENSSA WUTIsEAUAIIGY 30 lAs UaE 60 A3 Manfiudeu dwinasdauns szduaiugs 55
wims Mnsgfuimzaiunans (nn) wasftunmmeniing Saiaaseys FEAUANES 10 LUMT
. 7 Sunoundlng Sunelau suneuniny Smiawszunsaieysen luaufe suneaesiites
Jardnanssays Tdunsie mensedy) enluiuingivesn aviuan %qﬁmmqwmﬁuﬁu 4-8
s 7n. Tuvieiifiud suneunsuna JmdanszuasAToysen ay sunauUani Jamdnanssays
segwnilown s1neundlng Sneiaun Suneu1ste uar Sneaesiitos nduiinnugesedu 2 Lns
viesnh Gauttasauda fufisluan 3 Sunadinanifie lagoon uFeuswindegszminsdunseusn
4 (offshore bar %3e barrier istand) 1 fureilwemsialusa Ssiidunneluwnsineuising
Uaufsduneaesittiosiuay (munsiivraiufudaumalvgiiodostudvungamme)
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IuﬁuﬁiﬁU%ﬁamzLasuaﬁwifmhm sousmne wazvzaduaiiu Snsnumenseduiisesu
Armgeingg fu udeniedagtusshiifladnmnmaisuasssduimeaseusnilne uasnzia
Sumifuegnadussuu Winsmengmemneuasfumeildlilumsdmaamziuiui fafogs
soluil

o Waennesiidunielndmeilidneaniange Yiminaawal Sawata H. wazane v1e

o

161 4,860 + 270 Unioutlagiu

®  {aANS S5Aan wazAme (1988) @15 uUNTI8ElavLa 8 LNeNURIan JIAURANY

1%
U a

wAENUTUAUUWANTBUNSE (organic matter w38 peat) UnviuaguutunznauAunzia (marine

'
=

clay) NsgRuaANLas 5-6 s wdlaszaudmeiauiunans menels 6,630 + 130 Uneulagiu waz
U peat swamp Hldunsne (beach ridges) viuag davnegla 2,920 + 200 Uneutagiu

e Fu funa ladAnwissaldugiuiaradutuiiu luusnadudinuindsiuuinagy

'
[ =

guneazy Yminaga Feegniwungusenidedvestiuuinuis wasduneasy nui

- wileszAuihnziadagiu 10 wes wileaindu tidal clay wae peat Wudumansie
(beach sand) &dlvieng 6,600 + 1,090 Unoudaguu

- witletumansnetuundududunsne (beach ridges) wagfisruinviauda (tidal flat) ¥
IiogRaus 3,940 + 320 9 1,130 + 110 Unoudaqiu

lngasy dnuasiauvearigmaUInasife a1RunIsYIvaNYed beach ridges (§unse) wag
mudflat (melaau) aduiuiisanEenin chenier plain Fauinszning 3,940 + 320 T aufie 1,130 +
110 ¥ é“ﬂwmzsumﬁiajé’mgmﬂizLmﬁﬂaﬁaé’ﬂwwmsm?{suLL'LJm'ﬁzﬁufwmtaqﬁmmzamaq aey
fulutieszesadainan

AnNwuzYee chenier plain ﬁwuﬁﬂwnaxgﬁu wuldvlsousnilne luituiiidaumanyay
messaldugiu wu vinameildmindunyd szees vays uasAsIINs awan Jandl ua
us S a WWudu S1uiuvesdunsie (beach ridges) Tuusiaeitudiladvindy Gﬁuagﬁummﬁﬁwwamwﬁﬂq
LarUInungnounIeueil HuInAUfiansuendu LLazﬂimLaﬁmmq@ma

Asian Institute of Technology (1980) lauengAuuds (stiff clay) 10 fao81s
Fasesdutuiugeu (soft clay) uagdn 2 fegrsaniuseuuinunsunn laslddiesns
210 calcrete (ngnaufiuyuisegnauuuvastuiuuda) uasiuionesaintuiugou ldeny
Favtolud
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79819310 AU AUANANIAAY | 818 U naudagluy
WANANG (tuns) (1950)
Stiff, clay | $gann 15.4 - 15.6 14,700 + 2300

2 nsulUswaldlnsia (Hn) auuasyYnge uesn 18.9 - 19.9 17,100 + 2470
3 l5aiunAganT auuaIAng? 18.8 - 19.2 24,800 + 6900
4 Tonaitaaun auuasyainaed 20.2 - 20.6 26,400 + 7100
5 URNINYIFETIUATLIAG 17.8 - 18.2 16,800 + 2500
6 Tuadnszuaians auuangusshivg 19.0 - 19.4 27,400 + 7200
7 ANSANLLIIYIR 172 -17.7 32,700 + 8400
8 QREIGVETE T 176 - 18.1 33,260 + 9070
9 ASANEULAITIA 18.2 - 18.4 31,500 + 9200
10 oumnszgareanda Uinusiudmszen He 26.0 - 26.5 Wnnn 45,000
Soft Clay

11 Jounszaadaunan® 155 - 16.0 720 + 280
12 PHANTAUNIN Y 6 200

o Au Auana (1984) Menvesvsavasriintuiueglud Tsegsewintssduimea
Hagtuuinasnien smengls 5,730 + 80 Yneutlagtu warluisugu (tidal flat) veag1awsn
I¢iongsiaust 7,300 + 80 Trlautlaguumang funnvess e 5,140 + 200 T meunanswess uaz
4,000 + 80 Uneutagiumangiusenvesaiien

® A33%A A3AnA (1984) ivUznisaniindgnmssifneguumatines Janingiin
agwillaszauimzaUunanslszana 1 wes Wnengld 2,350 + 70 Uneudaqdu

Tug il ITENRIULT SEAULMZaTUN LTI 03lan LAMIENBAZTDWIINITANTEAU
wazliiusEau Gsansnsaesuieldsieningiusiie Niled (UM 7)
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971 Microsoft Word - Sealevel Changes.doc
http.//geology.uprm.edu/MorelockSite/morelockonline/digbk/SeallL v.pdf

Tutsenisusn sedutmelasewilamamandin uasmamtenuauiin Uinaan
aostrsvesamoaUmlivindy diluimaunsuafiaganii 20 wuRiuns Usenisiiaes sduindu
thaswesaosmaynsfilsiviniy wastuasienaiu Turasioaiu Tuiomeanaseiatus
91994 WU eEgosineunesansy luneulasrnisswil 19 Beumnisswil 20 sndTuudmsn
fas udhaduiuawmauUanernsTeil 20 Turueiineivosainside ssiuimeiaduultigedudus
UanornsTeil 19 aufls A 1920 Tvanseduasia A 1950 udensedugatudn Yssmeluuny
{lanmile (Fennoscandia) wuin fugluunadalanmiioavaneiaun liseduimesalugig
AR339Tl 20 gauannfa 1-3 Sadwnssiol wieninnd 20 wuikmslurmsswil 20 nngnseii
Funaleludu uazilomzadumievessndindln dserafnannsngadveseile esan
thndnagnouanuaitifiadadud uasnisguidu uasufalusrudingln daumyiniednag lu
unagskUae liwansnauasuamesssiuimeialutae 80 Dusnuesrmssuil 20 daums
Wasuuasssdutmeiadaudd aa. 1900 auisd 2010 frnadertilangstussana 25 wuRiuns
(57 8)
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(b) Globally averaged sea level change
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1000((015 / O16) sta — (015 / 016) sta)
(018/016) std
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19U Usznea FUUTEIINT || a10U Usznea UUUTZIINT
1. |l china 1,405201,688 || 1. |[Je ] Mexico 125,851,969
2. o India 1,288,765,794 || 12. | B Philippines 102,494,590
3. |EE united 326,109,851 || 13. | matiiem Ethiopia 99,925,963
States
g, |WEE L donesia 256,934,960 || 14. Vietnam 93,759,406
. [ ]
5. |Beg Brezl 204,363,179 || 15. | Egypt 85,257,784
6. Pakistan 189,339,593 || 16. | Germany 82,549,754
7. I I Nigeria 185,507,810 || 17. |t Iran 79,904,002
8. - Bangladesh | 161,196,995 || 18. Turkey 77,102,782
9. |pmEE Russia 141,964,151 || 19. §  Conco 71,990,930
10. . Japan 126,801,710 || 20. EEE Thailand 67,517,234
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M3 2 20 UszmadidaseufiaEaunszan (GHG) Wisuwiriu CO, uniign (1udu/A)
TngUszuna e U 2013

Country CO2emissions  Emission per % CO2emissions
(mt/yr) capita (t) by country
(% of world total)

World 35,270 -
1. - China 10,330 7.4 29.29%
2. EE  United States 5,300 16.6 15.03%
i India 2,070 1.7 5.87% 50.19%
4. | Russia 1,800 12.6 5.10%
5. o Japan 1,360 10.7 4.01%
6. - Germany 840 10.2 2.38% 61.68%
7. @, South Korea 630 12.7 1.79%
s. Bl canaca 550 15.7 1.56%
[ ]
9. Indonesia 510 2.6 1.45%
10. [ Saudi Arabia 490 16.6 1.39%
11. Brazil 480 2.0 1.36%
NN LA
12. gl United Kingdom 480 7.5 1.36% 70.59%
13. I 2 I Mexico 470 3.9 1.33%
| E——]
18, i Iran 410 5.3 1.16%
15. Australia 390 16.9 1.11% 75.30%
16. I I Italy 390 6.4 1.11%
17. I I France 370 5.7 1.05%
N
18. Bam  South Africa 338 6.2 0.94%
19. mmmm  Poland 320 8.5 0.91%
20. Ukraine 305 6.6 0.86% 80.17%
21. Turkey 298 41 0.85%
20, W Thland 295 45 0.84%

https.//en.wikipedia.org/wiki/List_of countries by carbon dioxide emissions//List_of countries

by 2013 emissions_estimates
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Executive Summary

Energy Sources and Consumption in Thailand

Energy is an essential element of human’s life and also a key driving force for economic
expansion. The amount of energy uses vary in the same direction with population and
economic growth. However, energy consumption also produces greenhouse gas (GHG)

emission or the so called “climate change”.

The statistics clearly showed that energy demands, especially the use of oil and gas, have
increased through times both globally and at country level. Thailand is no exception.
Developed countries such as the OECD group are claimed to be both the major producers
and big consumers of fossil fuel, thus, realizing that fossil fuel can create green house
effect much more than renewable energy. This brings to an international commitment to

help find solutions for climate change.

The fact that Thailand has higher rate of energy consumption than its production capacity;
therefore, required an importation of energy of about 60 percent of total energy demand
each year. These imported energy are in the forms of petroleum products, electricity,
natural gas, and coal. The energy sector has been known as a key actor in releasing Co,,
Data showed that about 70 percent of total greenhouse gas emission came from the
energy sector. The level of co, releasing from the energy sector has increased from 145.35
million tons in 1998 to 240.06 million tons in 2013. However, an overall level of GHG
emission in Thailand is still lower than an average GHG emission at global level. The United
States and China were marked as top of the ranks in producing GHG emission. While the
European countries and the United States have expressed their concerns on climate
change and tried to lower the rate of GHG emission, China and Asian countries including

Thailand are still having an increasing rate of GHG emission.

In 2012, the Thailand Greenhouse Gas Management Organization (Public Organization) had
made a forecast that the rate of GHG emission in Thailand would decline by 34 percent
(compared to the base year), providing that strict measures and actions are fully imple-

mented. This forecast was made on the assumptions that Thailand can maintain its popu-



@ an1vuuleune@nen

lation growth by 0.12 % and GDP growth by 4.22 %. With these assumptions, it is expected
that GHG emission in 2050 would be at the same level as in 2009. Although Thailand is not
in the compulsory list to reduce GHG emission, but it is urged by the global community
that each country should submit its strategic plan with the set target for GHG reduction
after 2020.

To address the concern for climate change, Thailand has assigned specific actions in the
Power Development Plan (PDP) aiming at protecting environment and diversifying energy
sources; reducing dependence on fossil fuel; promoting renewable energy as sources of

power generation, etc. The ultimate goals are:

- to reduce GHG emission from the power sector to lower than 0.386 kg CO,-eq/kWh;
- to reduce the intensity of energy/GDP ratio to 25% in 2030;

- to increase the use of renewable energy to 25% in 2021.

During the past decades, Thailand has implemented a number of active measures in
response to climate change both at policy level and at community level. Some renewable
energy-related projects implemented by the Energy for Environment Foundation (EfE) have
proved that they can help improve the energy efficiency while reducing GHG emission at

reasonable rates, for example,

Improvement of Miang-Leaves Stove in Lampang Province can reduce the use of fuel wood
by 50% equivalent to 71,400 ton/year, and reduce GHG emission by about 23,070 tons
COZ-eq/year;

Micro and Pico Hydro Project in Huay Puling, Doi Inthanon, Chomthong in Chiangmai with
the capacity of 22 kW can provide electricity to the surrounded community and help

reduce GHG emission by about 162 tons CO-eq/year,

Biogas Generations from pig manure and cow dung to be used as LPG can help reduce
undesired air quality, save energy, produce organic fertilizer and reduce GHG emission at

the same time.

In summary, the subject of climate change should be well aware by all concerns. In energy
sector, each and everyone can help alleviate the global warming by making efficient use of

energy consumption, turning to more and more renewable sources of energy in place of
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fossil fuel, and depending on indigenous resources than importing from elsewhere. Energy
saving and conservation measures should be conducted on in a more active manner both

at the policy as well as the community level.

1 Fluctuation of Sea Levels and Paleotemperatures Space and time is infinite. They have
no beginning and no end. Our earth as we now know has been here more than 4,500
million years. It does not mean that before our earth there were no other earths, but it
might not be this one. Where did human beings come from? There are a lot of theories. If
you believe in evolution theory, humans evolved from primates. If you read the Buddhist
Scriptures, human beings either came from other worlds by space crafts (Cakka in Pali) or
born or arisen without visible cause (i.e. without parents) (Opapatika in Pali). If you believe
in the Genesis ... the Lord God formed the man from the dust of the ground and breathed
into his nostrils the breath of life and the man became a living being. Since when did
human beings occupied this earth and since when did intelligent human beings come to
be? If you believe in anthropology and archeology, human beings had been here in a very
short instant, when compared with the age of the earth. Humans also have many limita-
tions. They are short lived. They cannot recollect the past. They cannot foresee the future,
and their present knowledge are limited. They do not have the technology nor the instru-
ments nor efficient management capabilities to administer the earth, let alone the sun and
the moon. This is where we are, and we are expected to manage our earth for our descen-
dants. Sea levels are constantly changing throughout geology history as the results of the
earth and the moon rotate about themselves and around the sun. In addition the moon
also rotates around the earth. On top of that the volumes of the surface and ocean waters
and continental glaciers are interchangeable depending upon solar radiation and climate
change. Changes in the sizes and shapes of the continents and ocean basins by tectonism
also affect the sea level. The tectonic processes can occur regionally which result in the
change of relative sea level at a particular coastline and not the others. Other surficial
processes either manmade or natural, can cause subsidence or uplift of coastlines also,
such as fluid withdrawal (water, oil, or gas) or sediment deposition and compaction at the
mount of rivers and ensuing land subsidence; crustal rebound from glaciation and uplift of
coastline. Seismo-stratigraphic study by Exxon concluded that from Triassic period (251
myrs B.P.) through the present, there were more than 100 global sea level changes. The

last time the world ocean reached its present level was in lower Triassic. At around 95
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myrs B.P. the low stand sea level was below - 300 meters and gradually oscillated upto +6
meters above the present mean sea level at 5000 years B.P. before receding down to the
present level. 2 Advancement in oxygen isotope fractionation has revolutionized our
understanding of earth’s paleotemperature. Oxygen isotope (018/016) measurement of
more than 50,000 samples of Precambrian limestone dolomite and cherts and Phanerozoic
fossils and micro fossils, deep sea sediments, and ice sheets had been done and paleocli-
mate events has been tabulated together with other paleoclimate indicators. Notable
climate events in geology history include ® Huronian glaciation (~2400-2100 myrs) Earth
completely covered by ice ® Neoproterozoic Snowball Earth (~600 myrs) ® Andean - Sa-
haran glaciation (~450 myrs) ® Carboniferous Rain Forest Collapse (~300 myrs) ® Permian
— Triassic extinction events (251.4 myrs) ® Oceanic Anoxic Events (~120 myrs 93 myrs, and
others) ® Cretaceous - Paleogene extinction events (66 myrs) ® Paleocene - Eocene
Thermal Maximum (55 myrs) ® Younger Dryas / The Big Freeze (~11 kyrs) ® Climate chang-
es of 535 - 536 A.D. ® Medieval warm period (900-1300 A.D.) ® Little ice age (1300-1800
A.D.) ® Year without a Summer (1816) The Intergovernmental Panel on Climate Change
(IPCC) is a scientific body under the auspices of the UN, It reviews and assesses the most
recent scientific, and socioeconomic technical and socioeconomic information produced
worldwide relevant to the understanding of climate change. The current state of scientific
knowledge relevant to climate change can be found in the Fifth Assessment Report (AR5).
The IPCC CLIMATE CHANGE 2014 Synthesis Report Summary for Policymakers is a must read
for those who wish to get involved. Major headings include 1) Observed Changes and their
Causes 2) Future Climate Changes, Risks, and Impacts 3) Future Pathways for Adaptation,
Mitigation and Sustainable Development 4) Adaptation and Mitigation. The synthesis and
recommendations put forward by the IPCC is for the UN to implement. Each country must
look more closely and set priorities of their own. For example when one looks at the lists
of countries by GHG equivalent carbon dioxide emissions and numbers of population, one
can see that 20 countries put out about 76 percent of greenhouse gases worldwide, while
the rest (175 countries) put out about 24 percent. If the 20 countries can cut down on their
3 GHG (Green House Gases) emission, the pressure on climate change should be reduced
markedly. Thailand has approximately 67.43 million people or 0.92 percent of world
population. We emit about 295 million tons of GHG per year or 0.88 percent of world total.
In other words we are one of the good countries. However, Thailand faces a very serious

problem about coastal erosion, which we have to tackle urgently. Thailand is a littoral
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country with total coastal length of 2,865 kms, out of which 98.7 kms face the Andaman
Sea and 1,878 kms surround the gulf of Thailand. While the rising sea level has not been
ascertained, coastal erosion due to storm waves and depletion of sediment supplies are on
the rise. In addition land subsidence and subsequent flooding in the upper Gulf due to
groundwater pumping during the last 60 years has not been arrested. The subsiding areas
cover 6 provinces totaling approximately 5,600 k2. Maximum subsiding elevation is more
than 2 meters. Quite a large part of Bangkok is now below the mean sea level. This is one
of the largest problems that the country faces but nobody in the government seems to
concern yet. There used to be a Government Strategy for Protection and Mitigation of
Coastal Erosion back in 2007 with the main target reads as follows: All shorelines of the
country will have protective system and remedial measures to alleviate coastal erosion by
the year 2027 The last time that was heard earlier this month was that the Ministry respon-
sible will rewrite the Strategy since this one cannot be met. The total length of eroding
coasts is more than 600 kilometers with the rate of erosion ranges from less than one

meter to more than 16 meters per year.
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inaldesiedounszanlusyauiisnindemamleadasgasiu suiy uasfngsssumiediann
Tneaguudatoimdsanndenunaunu/misnunguiisuldesinuFounszanluszauiiing
Womamoada

2.3 A3IUN1TUARERAYITIUNTZAINAINAIANAIUYBSLAN UBATeY International
Energy Agency (IEA) wui1 Usununisuaseingizaunszanvedlanainnianaseiy i 2012 whiu
31,734 &usuaniveulasenied Wstunn® 1973 lusaseds 1.8% sel Tasidemdsdifidadounis
UdasReFaunszangsga Tull 2012 e diufiu sesasun Idud ihduuasinesssuyd audidu
vuzilull 1973 WeumAsiildadiunsUdesfnedaunsyangsan Ao iy sesasmn IWud dufiuiae
Fei599uR AEAT el ioiasanuenamseginng aziulddn nguuszivna OECD fidndau
nsUdesfneEaunszangedn vausiivssmaludoutivanddui 3 1l 1973 Wuddudl 2 Tul
2012 TnedndrunsudesieFounssanvasduiiiingstunn (Hunaunannislidwfiviiuu
an drudnduil 3 Tl 2012 16ud Uszmelueide

2.4 mslindsnunennuey we wazselduasuszyng 1INn15ANYIEes Comparing

energy use by gender, age, and income in some European countries U84 Swedish Defense
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Research Agency (2009) &slavinisdrsianisianasnululssneainu ueshnd wosuil uagnie
wui YJadenaniidwmansanuusnanslunstidnasnuluniaeiiouvematsUseina laun szeau
518l / 519978 lneadaseuniselaasgldndnuunndy vaeimameinislindsauuinnid

°

e esninsudlanemslusiinaiiinnniuasdusaluszesiilnanit vasdinadisans
Tiwdsnuuenaueny wui nguiiengsinii 30 3 (Rendsd 1979) Tindsnuidesiian vieanidu
50% vasUFumslindsruvendudu il nansdsnnnnisinundinaniineandendail

o A Usnumslindsnusenulussmausindgsiianiu 4 Ussina (esiiu
aiinu weshd uaznde) Minisdrn i lunndssmaiviinisdng Yiinunslindeny
vouegenivesmg lngluusswaesuil Usunanislindanuvesdvvainitvesas
8% TuusinanIa 39% luuseinaussing 6% waglulsemaaiinu 22%

o a1y lulssweaiauyUTunansidnduuves¥vainitvesmdglunnyas
01y IneUSunmslindsnuvesnguileny 50 TaulU (Ansewingd 1945 — 1959) gefian
vaugAUTInunsltndsnuveanguiiongiinit 30 T (Aended 1979) Timdanudesiign
dululssmmeesud nslindsnuvesndefiony 50 YPUlY (Ansewined 1945 — 1959)
genindrnelutiseng ety dmnguilengsnnii 30 ¥ (Aemdsd 1979) Tindsnulndifpaiu

o v Y a dl Y a i

MMBLAZEM vaueTIYIeeuY Gvdaaindigue lnenslindnuvesvieiieny 50 U

Y Y b Y v oy

e

July (Annewd 1945) geflgauilowfiouiutisengdug saziinslindanuvesivdsiiony 50
Wy (Ansewined 1945 - 1959) geflanilaifieuifurasenydug wagnduilengsndi 30
(Fandsd) 1979) Hafeneuazimidlindsnulusedusiian

o 5gld Usnaumslindanuvesinegeaninmdmnnauseld Taeseladege
mﬂ%’wé’muﬁlﬂmqﬁué’w Wil ilefansan Energy Intensity (@nauvesUsunaunisianasau
nesels) vewmnnguselanuindalndidesiu

3. @fnn1slTnaseuvaslsemalng

¢ &

3.1 NISHAR N5 LAZASUNYINAIUBININVIVUAY (W.A. 2515 - 2557)

nslindsnudamndeddusumessamalnglud 2557 (uns1au - nanew) Wiy 2.03 du
udsaifeuviniidududetu Sufntulaenaenadenudd 2515 ogiisosa 6.6 ol nsedy 1.4
wEuUssafsurinthiuRuiety sasiistmaaunsananndues 1 aundsadiouminiiy
fusiou uardinuidngn 1.2 Suundsadisuwinituivdeu lnedadaumsiidsensidndaanu
vasUsemat 2557 Winiu 59% awiiiuan Tugael 2515-2524 (429 10 Uusn snunn) Useineiinisi
Wmaanugendn 90-100% wagndsand 2524 Wudusn msthidmdssuanasnniosnduny
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wasdemasnelulsvme Tdun druiuanludidminguruasfesssumanenlne duwaldi
Usewmrgnunsandandsnuldifisanniy drvannsihdimdsnumdeUssana 60% weamsly us
adnslsfiny uiiiusswelnefiruannsalunisndandsnuldunniy urdinddismeiuany
Foanslindsnuiiuduinlnonasn
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3.2 NS IYNAIIUADNARAUINUIATINUTEV IR

NSNS URDHAAAUNLIATINUTEV IR UTOANUILUNITIENS1U (Energy Intensity-
B muusuayinendany 20 9 medgradmneiiazananudivesmslindanuadas el
A1 El anas 25% lul 2573 lewdisuiud 2548 LLazammﬂ%’Wé’N'}u%mmﬁw (Final Energy) a3 20%
1T 2573 wioUszanal 30,000 WuFueuwinisiuiu (kioe)

a a

nanAugiiasnluyszma (Gross Domestic Product: GDP) tWusitinnisiasaiulanig

o
'

wisgnavesUsewme tnednanswsgiulaniaasugiavedine U 2555 venedegniosar 6.5
fushainuaresmgnndelud 2554 (@5evay 0.1) ag1eunn vasfinslindanud 2555 ifugandy
U 2554 Uszanas 5% WleFeuidisuuiinanslindanuse GOP Y 2555 71 16.2 TOE/&uum Fsdsog
TusgulndiAsaiul 2554 anasundnties?l 16 TOE/Euum uasvnuesdoundululuragd 2540
fiAningAmsalnsiulueds visfiFonin Ingdsuds Wudiiinslindsnuuas GOP anawinas
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3.3 mMslindsnudugarinedandive

winududeiitianudrdgdeszuuiasegianaznisaniduiiinvesszvivy Ay
windulamaassgiaduanaddgiivnldanudesnmslindenuiuiy Waussrnsiinng
vnefauaziinglfgelu melindinuresssmatasiugedullumaieatuieudesnistd
Iotfluaziify Tasarwdesnsliliidsnmnafsdugaan fgunslindenudugaiessld
wazuszyIng

ngumsTindssutugaring ezt fudd 2515 auflagtiu mslindenudugaie
vosssmAaiuTuaisdoy 6.4% Mnsefulssinu 1 waufisatdufvdety Watuiouis 1.4
Suusisathifuivdety Tasdnduresdemdmdniliinniian fe thifuviendnsusitlnaden
Hagiiudadiunistivsiuegil 53% sesaanidulaii 220 fwsssumd 139% sufiuidnuasdiuiu
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Audesn sl lninaand 2520 autagiuiindwade 7.2% Usuransle i

Tul 2520 agisgdu 1 niluAnedaddalus Wiandu 152,134 Anginddalug o Wougaiau 2557 9z
Wiudn wesegnalul 2540 lavillirnudesnisldlninvesUsenalul 2541 anaq 2.4% wazille
wseghadngnizund anudesnsldluihiiingduedesiaies
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Vsll wiawdomdmaniidlunisudalnihdradudomdaeadansusennaudedagiu
Ingdndrumslifiwsssunfaaiigauiniu 66% sesasunAomuiu 21% dndilnihandaseme
7% WaU1 3% B 2% uazusiuen 1% fsgudadiuadnudanislylvii

dadruntswanliilandfaiwaseneg

(4.0.-0.0.57)

Imported Others
2%

anaauadrusaansldinia

U7 TNl UIEaLURUNTITY

524 152,134 GWH

vnUssmaianndsnuussinnladssnmuilslagiawzioiduanudss madgsndiudes
anaudsdlunisdanidainddasnszatsunaatomwduazdaaSuntswan e iy
vyudsuitinnusssund wismdanuiinelulseme Wy veandelinieninnuns @auna) W
anusatarlfifudemddunsuanlnillinnty wivsd dowdusassuaniidedidalunisi
wl wialulad uazddunulunisdalifihiunnseiu fsgudununisudaluin

nglasiui dununisrdaliihanduedesuavauiugniign widdldldmudurueigua
Shwdanndeudadedinisamuiseanalulaglun1sdans daduyunisudaliihandwng e uae

au aglusedu 3-5 vy sueiduwumEalnhanuaefindlulegiuanasneglusedu 6.2
VWY/ME (Funy 12.5 /vy eBalsdliihnes .uslgesaen)

sununIsHaaWiilla (urn/kwh)

Gas Turbine
Marginal Gas
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Coal I
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Biomass
Waste

Wind

Solar
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3.3.2 N5 UNAY

Yunaumsldifiuiuiuinlaenaenaint 2529 fsgdu 13,000 d1udns u1egil 46,496

' v v
a =

aUART o WeungAdnteu 2557 lnsadoiiuiuley 4.6% ldunduiwalunanddadiu 41%

=

dhunsld LPG Sdndudintiugaunnniideimadulaeifintunde 8.9% el wasifingstuogann
Fausd 2509 1Husuan 99 15% Tud 2509 sy 27% Tud 2554-2557 (saunsldluniavuds
mansadeu megramnsukaztlnaied) vaefidndumslivuduindulinnwinfuduusesus
fifiugetundt 9% esmnsnsudiinisuudsululd LPG wndu Sadurainainnisnesan LPG
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wuAvludssaviliAnnsindsnuegnaiuiiosuaslsifiusyavsnim waziinsuiudsuaiesus
nuuBuandu LPG vhlsuSununsld LPG findaldlulssmeliifieswerfuanudosnisliiifiaiu
yhliiiosgapdsunsilusisssmeadioind LPG uasfnusssumasaman (LNG) Tusengs Snits
dAedeynisdnasuih LPG ddluusussmaiieuthudusiuiumnn @Wseana 5-6 Wi way 39
Haqtusglddiiummeosusunafing LPG Wasveudunuiiuriads tieanniszvenasurindus
wasteuitmanuiuaswenisly LPG Tussezenn
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4. gdfaztulltunisuassfieisaunssanvasnianasanululssmdlne

ANFWNSUABUABEDUNTEINVRINLANAILAT 1990 31NSEAU 35,000 ausy CO2 vy
T 46,000 dusiu CO2 1wt 2010 Insnendsnuiidndiunisuaseigizounsgangininniadug
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9 < i ' v = o Y & Y i
niuAgenINsdesitviseunszanainainauy lagunannsidndanudundnnin 70%
nsUaeefingseunseanvedlantazvoslsemelnedonndouasiifamaiuguuie i

4.1 AMsIUN1sUaRERNY co, NN ITNAIUVIUTEINA

Mndeyavesdtinnuulsvisuazinundsny awsaunisUasefity CO, 31nn1sly
WAIUVRIUTLNANNYUDEN9MBLIRIINTEAU 145.35 A1UAY co, 1ud 2541 Wu 240.06 d1u
Ay co, Tt 2556 WisaiuIURABZaEaL 3.4 U Y191 LWawSsuisun1sudasing CO. A1ANELIY

Youlszwmelneiusisusema wud Ussmelnedinaidnsinisaesinyg CO. damslinduuagly
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3.7 4 - Iniamadional € Emissiongar Consumaiion - ‘
35 - World 241
3.3 - USA 243
] —— OECD
3.1 _e==- ~ae - Europe 215
- -

2.9 ,—___----— TEse TN e i n2 e 2.20
279 — China 294
25 | Smeeccmm—eeee ST T TN _ USA

2.3 -
21 --==3==222 OECDEurope

1.9 - hailand

1.7 A

15 — T T T T T T T T T T T T T T T T T T T T
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2014
((XD)

1,000 Tons-CO,/ KTOE

w1 : Thailand data from EPPO-Emission Database System ; International data from 1EA 2013

Wssuiigulsuainisuaeegfity CO ; fan1slanwasiruvaslnenua1alszng

;S UleU AL UAUNE WY, [EA 2013

SlaSsuiisumsudesineg o, soUszrns Wl 2556 Ussmdlnedinnsudesing co, )
Uszannswdedissau 3.51 co, floAu anaddntiseantiou 3 maamvm‘u 3.52 ¢ Co, Aoau 1ie
dudssuifisuiunnsdseina sziﬂsummasjﬁuaw 2554 WU UizLVIﬂVLVIEJiJmanaEJmGU Co, ol
oejfisziiu 3.31 du CO, sioAu ginhedsvesmelugiinaleledeyiisydu 1.51 fu CO, oAy
Inganigasn1idnsinisuaesing co, daﬁqﬂss%ﬂniaqﬁaﬂﬁisﬁu 16.94 Ay o, sinAw
iﬁ)ﬂaﬂlﬂLUuUi”LVIﬂIUﬂaZJaMﬂ’IWEJIiU mmiﬂaaam% co, fisziu 6.75 fiu Co, fOAU ‘Uivmmu

’E*JEJ‘V] 5.92 ¢ CO fOAU LLaumLaawawnUiummamuaﬁm 4.5 §iu C02 fOAU

otalsfif Wufiuhduneinlugae 20 Pkiun dssmaiauudwianssemsnuazdsuna
Tunguamamelsufiuualiiunsudesfing CO2 devihuszrnsanauadedesas 0.6 uaziovas 0.7
dod mudifu Sunansfannzduiiveanisudesfite CO2 luvnsfivszimaluniinialede
Uszined saiasamalne Usgnsdaaiinnudesnislindenuluseduas Jedainsvenedives
nsUdesfing CO2 deauiiuty IG]EJUizmﬂiuQﬁﬂ'mLEJL‘?IEJLWJJ%HLQ%EJ%@EJ@S 3.2 siol UsemeAldu

WinTuedesauay 5.5 Al warUsewalneiuduaiesesay 3.6 sal

4.2 msudesfing CO, anmslinasiuuensieviiniaiwauazaarsegia

WawmAwdniinelhiAanisudesfing o, leun thdfudfagy Anesssuni uay
duiw/Anlud taglud 2556 tudSagy uasfusssuni fdadunsUdesfie o, lndifeariu fg
Spuay 38 uazsesay 35 vieAndulsunu 90.9 uay 83.8 Ausu CO, muasiu lasiinisudesiing
Wduannthaieiuvesiiieudosas 0.9 uarfesas 2.1 muadu luvasittuiiu/anlug Faidndau
msuaeefity CO, Sevay 27 wseAnduUSunu 65.4 ausuy CO, anassogay 3.3
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Tl 2556 anemsuanlWTdddadiunsuassfing CO, gedn Ao 3owaz 40 vas
msUdeeing CO, wravian (U310u 96.2 &t co,) finsUdesfmfivtuantiaferiuresdnon
Sovaz 0.5 dawlumansvudsiidndunisudesing CO, Fawaz 27 (USua 64.5 Audiu CO)
dituferay 2.2 uarnagaamnssuiidadaunisusesfinudosas 25 (U3 59.3 E1udu c0,)
dadudosas 05 Turniimaasughatue fdadumsudesfnadosas 8 (U3 20.1 &udv co,)
anasfosas 8.4 fagy

Ysueunsuday CO, 37U 240.1 AuRAu
/ ; wansadidadande \ / UEASILNIALASHIAR \
tfudsagiiaas Co, goga Aan1snanlwilnildan Co, gogn

20.1 MtCO,

65.4 MtCO, 90.9 MtCO, 59.3 MtCO 6.2 MtCO,

N\ /

dndruuazsunainisUaseing CO, uensrgyinivaimasuasnInwsygho

N
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4.3 nsaanisaldsunuiieEaunssanlusuianvaslsendlneg

Tud 2555 99ANSUSMSIANISAYETBUNTEIN (BIANTITUMITL) LaAIAn1SalUSNAY
SounszanvasUszinalnglusuianaziiunuiliuvesuiuiafgdeunszanfivantaosain
AALATYFADRN Lﬁuqﬁuaéwﬁimﬁaﬂm@m Ynunslndsnuiiiady wasnmandenudmady
malAswgRandniidndunsudesfiuideunszangsgn Ineliisiasugianazanunugiio 2006
IPCC Guidelines Taainualint) 2009 1Hulgu wazmanisainied 2050 Amunauufigiulidiuu
Ussannsuiindueds 0.12% waznandasinasiluussme (Gross Domestic Product: GDP) Lisiu
WAy 4.22% YnSinsziinenmmsaniedeunszanvessamalng Tnsulin1ssiassaaunisel
(Scenario) eanidu 4 n3el e

s8N 1 aa1un15aiUnd (Business as Usual) lalfinnsiuaeuudadiassadnemaesugia
Lisinsldmalulaglviduazulovnglnil nansiiasigvinisannisudesinvisounszanasilageiign
Wi 1,331 audiu CO, Tud 2050

N3N 2 w15 wleuisuazunueuludagiu (Official Policy Scenario: OP)
11l 2050 AilunisanuuleutgkazkEuurdntunAnasunlain1susenaldaueas Usenau
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My bR MaEanlnihvesUsenelng POP 2010 audFuUTaassi 3 WHuimuImasumawny
waznaIUMGEen 25% 1w 10 U unuauinundsny 20 U wazuinsnisiunian1sdnnisveds
NaMSIAsIzinIsannsUdesiwiSeunsyanasiiAwiniu 883.5 susiu CO, Tutl 2050

nsdif 3 wnsnas wlevieuazwaunuiinislug (New Policy Scenario: NP) dadu
wnsmsfianunsasdiunsldine walulaglidudeu femundululdlunmsiu g udeuvowey
Funu wu nadissnasnislunsufuussssansamlssiinlmifidialussuy diunslindany
vy Msltmalulaginmnves N3 Recycle wanasn n15v1 Biogas TuniAuednd Nssausenns
ann1swlusazeendesiioturdnndsny Wudu nandeszsimsaansudesfedeunseanty
nsdiiifianviniu 435.1 &rus O, Tl 2050

nsdif 4 1nsns ulsuneuazunueududu (Stringent Policy Scenario: SP) 1Ju
wmsnsiuALInnsdil 3 (NP) tivannsudesfedeunsyanlilduniian Ineldmaluladdigs
vierfumnsnsiidiliinefimaintdaidulsamdlne Fafunuidefeglutuneuiesfoins
vielssudunuy saiaiifumugs Wy mslindanudaundes msldivaluled Plasmairc Tums
wUssUvesduthify nmsfniiuansueu (Carbon Capture and Storage) dawalulafwaniionadidl
anuidsdlunisamuuarnissoniuresdinuniedannden uwasiuinsdiaramsnannsudes

fiwSounsyanasnlosnnigawiiiu 254.6 arusu CO, Tud 2050

%4

5. 1ININITAMUNAIUYBINATFNIINAFBN1TUTIIMAETanSau

wissmalngagiidndunsUdosfnaGounsyantoaidefisuiuUssmagaamnssusing
wazdligndsfuegnaisdslnannsudesfmdeunssanmiloutulsemaiiinmiuds lungu
Annex | countries auiansiieals uinendeaint 2020 ynussmedialanazdoauaitimang
wazuuIMINMsaansUaesineFaunsranilmunzauiadiunisiuiuiuussviaulaniunis
uRludlgnmaudsunlassnmgfionnia defiruussmalngldléteulsunedundsnuuas
nsAduLInINSHIeY aussmnzlandeunazanfividounszanunlagnasn LIRnsNISENY
winuiduateniazlandou useenidu 4 fu léun

5.1 ununauInananlWinvesuszinalneg (2553-2573): Power Development
Plan-PDP 2010 auuuiuu§ensai 3

uwy PDP Wunisdaviamennsalmnudesnsialniluouanliaenadesiunisasy
dulamaasusia wagulovgvesigiiferiumaasuulanassghaddanaieduazdmanenis
T waznausunisdam i lueuneanlaegadiuanusiuasesidansudaliiaugldiu
nMsguasnwdannden aussmevulsviensannsUdesfiniFeunszananaiansudaliiin
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AsENTINSIUls U runedadIuUSuunsUdes CO2 maviiendsnulndnliiiy 0.386
keCO2/kWh 1wl 2573 wagsjsdaiasunisudaluiinndnunyuisuliaonaqafuiauiam
NEINUNeLY 15 U Ingmiadanisnszatenisiiweamaslunisadaladn Tadidedslndndrses
20958 UUTUSEA UL E AL SIUNINSERNUTEANSANATIINS 19U wazn1sawasunN1SHan WA oe
= a a 1% a v ' .
Husgdnsnmeeszuunanlniiuazauiausiu (Cogeneration)

mmﬁuﬂwaﬁzuﬂvmwaqﬂizmﬂmamqmﬁgﬁwwﬁmlw% sruvdalill uagszuu
Srmhelheiui dndmdemadumsnanlwihfinsanfmadsslonigmaameiuasugeans
Tuusvipudney 4 anu loun

1) AnudsBunimdanuvesUsema (Sustainability) lun nsilssluiitlulszmea waz
Tinsnensludsemelunisudaliin

2) sununiswinliil (Cost Effectiveness) fsalwiiivangau Ussyvuuazningsng
anunsoeeusuld uwarliduguassadomsimuniaasegia

3) NSNTLINYLNANTDLNED (Fuel Diversification) Aplufsnn@arndsydalusianilauinay
YAANAINULASIPTUNAIUY

4) AMTDNNANSENUADALNAADI

dnalsvsuazunu Ifaguunulud 2010 asuuiuugndsd 3 Tunisdamlndily
U 2573 Idaamsisnnfngsssumilumswanlalinasvde 58% ndsnuvsuiou (RE) 17% fuiiu
thitn/Anlusdsa 20% wazluadesinuslitidndilsifiu 5% lasdeudmuslsduinduedesoon
180 3 8 91nT 2566 1Tl 2569 Yiatl naenmmdnuegseihsdavhunuiauhdsnissdaladh
2015

5.2 41090198 LETNUTEENTAIMNWAIIY AUUNUEYSNENA9IY 20 U Energy
Efficiency Development Plan - EEDP : 2554-2573

Tnguni EEDP it mangananuiduaasnisigna 191 (Energy Intensity: El) 130Wa99U
fldsiondnsiaminnasia (GDP) as 25% lull 2573 Weifleudul 2553 Tavazdosannslindany
fugniineas 20% wFeanas 38,000 ktoe w T 2573 Tngldanmsmsuuunauma NI staduLas
atfuayugslaliiAnnaasundamginsslnensuduiududfylunisdaauuazfidunns
oufnundsny MHileendnuazusninnisndsny (E5CO) unalnddy Wunsilenauesiiu

'
a a Y a

walulad uaziauasegsiandnduAniiussdnsammasanugs

dMFUNRTNSNEAYANLLKY EEDP Usenausmie 11msn1snmianisiu wu n1slnkdug
aonLlesn (Revolving Fund) lassnisdsaiunisdanisanunisiinasnulaegisuszninginn (DSM



@ an1vuuleune@nen

Bidding) ilegdlagiusznaunsinaulaamuuiuasuniesing/sunsalilerfinssansamasly
wausslnihuazanudeu Tassnsduaiunmsamuiuouinndsnunasmdsnunaunudaeg
Funumsiou (ESCO Revolving Fund) $glfuatiuayulassnmsiléinaluladlu (investment
Subsidy) 1msMsslannBensineaavdew/sniuny (Tax Incentives) 11ATNITNNYMNY
muundungssdoudetesdunmeld ws.unsdaasuniseysnenadany wa. 2535 dwusulssanu
ATUANLAYDIATIAIUAY MIrUANAIIATEIuUsEAMBamndaudusi mafmualifanan
waneUszansnmndsau [udu

5.3 UINTNITERETUNAIIUNALNY ANRUALNUNAIUINAI9TUNALNULASNAIIUNIY
1&9n 25% Tu 10 U (2555-2564) (Alternative Energy Development Plan -
AEDP 2012-2021)

Tneusu AEDP fiihwnedaadunislindsnunaunudfisduain 7,413 ktoe Tul) 2555
Hu 25,000 ktoe Tl 2564 uFeRndudndiu 25% vesnslindsrususioun tolisemalne
ansoiau s unaunulidunidundsnudnmaunuidomamleatauasnisiudthiuld
oty eafrsmnusiunsiundinuressema eiuadnmslindanunawmilussdugue
AeuuuATUNIT Larideimwwazatuayugpavnssunsnanmalulagnasnumauniluuseing
Wenunsauvstulunainaina Invdsasulienyudiuamulunswdaliianndsnunaunu wu
uwmmigﬂﬂums%’ﬁdw%é’asJé”m'lﬁmwasm Adder Getlaqiutsuliuuuy Feed-in Tariff (FiT)
mstmunszfousudelnihanduanlnihsedn SPP (Small Power Producer) wagfjuanlwih
F18L8n11N VSPP (Very Small Power Producer) LLazﬂ’liLLﬁl‘UﬂngEJ/ﬂQ‘ﬁzLﬁEJUﬁVLaJLgEJGiam'ﬁme
NARIUNAWNY TR TR mEsugUkuU ez sduaSumslindanumaunuluniasuds
sgnuialvgeduarlulefiva Wi Inelaqtu (Taya o n.a. 57) inslindsnumaunudnludndou
11.41% wvsdunianiawdslih 1.75% annssdnmnudou 7.48% wazannistédomdsdanin
lunAvudadn 2.18%

5.4 41ATNITDU

weNWaaINNsInvIuNUiRILAEINSHARLNTN NMsdasuUsEavEn mMLayNTeuSNY
Wi TdsnsduaSmgsmaun eflazannsindanurielranmslingsegasznda
iloanuUnaunsUdesfmFounszanuazuidgmanelaniound Saflunsnisdudug inads
fuduns Toun mmsnisaduayunisasifeuagiaunneluladiundsnuilinudifasde
Asuandeu ilunirgaaminssy mAnsadouarATUAY MIdualulszndiiudifiosuais
At lasundsouuimbeauiiiedes msdauaduuagianinugeuiamiuamnsaves
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vail Jagiunsensimdsnnueg sendnansdniunuwiunngsau 20 U (2558-2579)
108z UTUUTURUNSINUYBIUTENA (V13 3 Wi PDP EEDP AEDP) Uazsinsniseinge Iidenndos
fulaedipadmunenislindanunawnuin 25%
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Taymuazavassalumsaiiiuuleuienisaanisudesingsounsean saudansidednnin
TunaneauivilivsemelnedilianunsavssadmunglunisaniieSaunseanlasuiiownain

(1) nsveredavesUszvnsuaziaseghaiilinisldndsnuindy esiuau
Uszmnslueupnidiiuanniy shlfanudesnisuslaandnensifiuinniuliinsdudesemns
flagenfy uazndsnu Uszneufunisvenesimaasugiauasanuimiivnasumelulad sl
wnsgulunmsisadinvessznsgenulde fnsuslnaninenaiuritanusiduduiiugu
09730 dhilianusndudedlindinuinniunslufe

(2) nsimuasIAawaInliasiaudunuiuiase MlvAanisldnduegig
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Tutligtu lesassldluszeznaidu liuuiuanudndunszozdmalidgiomntuunaivayuy

£ o 2@ 9y a 5 o da ' Y A = o o a

1N Aeiulsananugn1sRuvesnamuEunAnauni 2 niduumluged 2555 Fasguntu
] ~ AR v Y oA D oo a 1Y) A a

druimivangliunduanlyaanyusian LPG 1Wudu dnnsdidenaiinnisuSuldsunginssuly
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fine LPG unuilesann LPG fisagnaindisiuuuiu

(3) avassalumsduasulasnisnasunaununazlasinsaysndnwasanu 1Jud
v ¥ ! 123 A < ! Y a <
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e UEEIG LI ALY
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Uszaun1salves una. Tunisiaunlasan siundinunyuisw/maunuiagn15ausnenaeny
paansunsduivsnwlisumenusineg Adedesiulasesiundrmufienisannisuaesfing
Founszan lnedaiauanuzinanamnsaluujipldaswaslfduwumslunmsedadymuazan
guassasngg flegluilagtuanmssuduulouiesiisg Tunisannsudesfneideunszaniina1nun



@ an1vuuleune@nen

P Y

Yy v o A gu ] v A & Iy 9 v
138 viell WelianuansatunisannisUdesinsiseunsyandulumudmanenaald wazneolv
\innaegRdadusiaUsemeand lngagunadl

o mafgiavnmduumadeniidulinsredundauvioannislingeem lnofvunnis
Fovmanulsifinnumannnansvesuszavmdssnaglinszanoundmdnuiioan
anudsdumsvauraundsnurazadsruiunsmandsnulifudszma ladmua
uHUNIIITINsuaEInzay MsdamuadenidiFomasitnadenizlanfauly
spAUA (WU wEanuvyuden) saemaumsimusIAIIEsaSINE s uvyLTEuT
Fauuazegluszauivnzay aenadosiunsiuasuulamiamalulad dununisudn
wazdnunmingavlulssme swﬁqm'ﬁU%’UquUix?ﬁm%mwmmwwmuﬁqmammﬁa
dnaduliusznmildssuurudsnssuzanniuieannisindanuanniavuds way
1nINsou TduadiliAnnisannslindsnmilunaadiu

o matuuasatamadliasfioudunuiiuiede lnesgludluunsnuesdedadousn
Uaeelidulumunmaan Weliinnslindsamoisiivszavdamuazsendn (sl
Tiwdsuegmufiosrulutagiusuieunnnmamidemdusssnniisgunnuss
Tagadfuampiliisnagnaismeaisiiaisazid)

o 1593nNININITEUETUIATINITAIUBYINENAWIY WU

- m'ﬁﬂ"mummm'igﬂuﬂss?m%mwsuaq%yuehul,l,asq"dﬂsmﬂlw%/qﬂmzﬁﬂiwé’mwé’wu
el uussviagudmiuitannlasimsiumseyintndanunazairsnnudesiy
Tfuantunsiulumsvaude

- msdaaiuuazimualiduasnundsnuuaznisi Energy Audit Litensiaaounis
Tndanuluaniudsenaunis

- MsdLENLAaTUARUNITAMUAIUNSUTUU TUSEAMT N IMING 1911

- msfeanuansiaszansamnnslindanuveuedesldlniuazgunsainaluidi
seq e liguslanriimadenlunisidenligunsaifivsendandaay

- gnidnnsivaenld Tfegunsaidug Mdwdsnulwihduddes liuseuda

- aaﬂmmgwuﬂizﬁw%mwmﬂez’fl,%aLwéqﬁuaqmauﬁ

o 3ndynguassalulATINITWASUNYWIBL/NAUNY (WU
- SgestmunulevionsdaaiundanuvsuBouiidanudaou wiveu liwasuulas
Vo uazUaliffidnlidedidmsulunsuansanudaiiulunisussmaldunnsnis
i vizemsenLdnunsnsativayy eliAnnulusda nasmaunisufoise
Fuszneuiansiiihograindionty Jsazairsmnuiesiulifuinamuuasanidy
nsRulunsiaLIlAsInIs



alimniAde | nseenuazdalaue @

- msliRuativayulasansfng Weuasiauimalulaglvdy dunisuaandanu
nyudgunwesleawiseddnenimlunsiaunlasansdanaiyg
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ESCO Revolving Fund leun
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Executive Summary

Suggestions on Thai’s Mitigation for Global Warming

“Climate change” or “global warming” is highly impact environmental problem thus currently
receiving a lot of public attention. Most scientists believe that such problem is caused from
greenhouse gas (GHG) emission to the atmosphere from transportation and industrial sectors as
well as reduction of earth’s ability to absorb GHG by deforestation. It has been realized that
climate change has its impact on human way of living from extreme change of temperature,
precipitation, agricultural production and animal extinction to human health. Specifically, impact
to Thailand will included change in forestry, less agricultural production, less water, flooding of
coastal/low area, spreading of diseases and more frequent natural disaster. To cope with the
problem, the United Nations has set up its framework convention on climate change or UNFCCC
since May 1992. Thailand’s government also has set related plan and institutional framework to
mitigate such problem including draft of national plan on climate change mitigation B.E. 2556 —
2593 (2013 - 2050) and set up Thailand Greenhouse Gas Management Organization (Public

Organization) or TGO as responsible agency.

In order to compile suggestions on global warming mitigation for Thailand, authors have gathered
recent information on climate change including cause of problem, current and predicted impact,
and mitigation activities both in Thailand and abroad. The information gathered was presented
to scholars and stakeholders in Institute of Public Policy Studies (IPPS)’s seminar on October
18" 2015. In the meeting, definition of climate change, impact of climate change, mechanism of
global warming and greenhouse gas accumulation, long term monitoring of earth’s climate,
composition of greenhouse gas, sources of greenhouse gas emission, ranking of countries by
greenhouse gas emission, relationship between level of greenhouse gas in atmosphere and
earth’s temperature, predicted impact of climate change, impact of climate change for Thailand,
related activities that has been done was presented and discussed. Activities for individuals such
as promote use of public transportation, walking or using bicycle, reduce energy consumption,
change to environmental friendly energy such as wind or solar energy was also suggested.
Related activities such as reduction of household waste, pro and con of building waste-to-energy
power plant, actual measurement of global temperature, public release of information, standard

of exchangeable data, environmental protection versus development, pro and con of promoting
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wind and solar energy, national economic and social development plan and its strategy to

mitigate climate change and pro and con of proposing national versus individual mitigation

activities are heavily debated.

We have processed above information gathers and opinions from seminar and come up with

suggestions on Thai’s mitigation for global warming. We decided that it is more appropriate to

separate such national suggestions from individual suggestions. The suggestions were also divided

further to short term and long term as followed,

1. National mitigation suggestions

1.1. Short term mitigation

1.

Ministry of Natural Resource and Environment should promote design,
production and use of environmental friendly products and energy

saving products
Ministry of Finance should increase tax rate for product that can result in

releasing greenhouse gas.

Ministry of Natural Resource and Environment should hurry on comple-
tion of National Master Plan on Climate Change 2013-2050

Ministry of Natural Resource and Environment should make a plan to

achieve low carbon society.

Ministry of Energy should devise a mechanism that help consumer buy
more efficient electrical appliances such as lightbulb or air-condition

such as taxing

Ministry of Natural Resource and Environment should set up new action
plan to protect forest from deforestation by strictly enforcement
Ministry of Natural Resource and Environment should set up campaign

to raising awareness on global warming to the public.

Ministry of Agriculture should promote organic agriculture thus reduce

using of chemical fertilizer.

1.2. Long term mitigation

1.

Ministry of Industry should integrate environmental criteria into industrial

standard which all manufacturers must abide by.



alimniAde | nseenuazdalaue @

2. Ministry of Energy should restructure energy production ratio to rely

more on clean energy such as wind and solar energy or hydrogen fuel

3. Ministry of Natural Resource and Environment should set national goal
for greenhouse gas release per capita and compile an action plan to

achieve such goal

4. Ministry of Natural Resource and Environment should set a national plan

to increase forest area by afforesting.

5. Ministry of Education should raise awareness of public by putting global
warming/climate change problem topic and related material into pri-

mary and secondary school curriculum.
6. Ministry of Industry should make a regulation controlling all production
and use of greenhouse gases.

7. Ministry of Transportation should promote type of transportation that

reduce use of hydrocarbon fuel.
2. Individual mitigation suggestions
2.1. Short term mitigation

1. Maintenance air-condition such that it can maintain high efficiency and
use less energy such as cleaning of air filter and adjust temperature to a
suitable level (25 °C)

2. Turn on electrical appliances only when needed and do not leave them

on

3. Reduce household waste by sorting and reuse or recycle for example
organic waste can be composted and container waste can be cleaned

and reuse.

4. Buy environmentally friendly products, for example product with
package that is not going to be waste, not buying frozen food for daily
consumable since it uses much more energy to make, and refrigerator/

air-condition that is not using greenhouse gas as refrigerant.

5. Use public transportation system, walk, using bicycle or carpooling

instead of driving. Drive car only when necessary.

6. Plant more tree to absorb greenhouse gas from atmosphere.
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2.2. Long term mitigation
1. Replace electrical appliance with newer generation of energy efficient
appliance such as replacing incandescent lightbulb with compact
fluorescent or LED lightbulb or replace old air condition unit with newer
one with inverter.
2. When there is a need to buy a new car, buy one with high gas mileage

such as a hybrid car.
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Executive Summary
Population and Urban Community Related to Land Use
and Climate Change

Population and urbanization are important issue related to climate change and global
warming. Population expansion leads to consumption growth that effect on resource uses
and development of infrastructure, transportation, physical construction and urban sprawl
into agricultural area. These growth of change are significant factors on environmental

change that causing global warming.

This study on population and urban community related to land use and climate change is
mainly on population change and trend of urbanization, urban distribution and land use
change in Thailand. The interesting findings about number of population and its growth is
not in proportional related. The region with smaller number of total population such as
Bangkok Metropolitan and vicinity, central region and eastern region have high ratio of
urbanization. These regions are highly development area for infrastructure, transportation,
utilities and high energy consumption causing environmental change related to global
warming. Spatial development in national, regional plan and provincial land use plan are
trended to expand more industrial use, energy development, infrastructure megaprojects
into agricultural and agricultural-conservation zone. Therefore, development plan direction

is one important factor in future environmental change.

The study has recommendation on people and community participation in future
development in all planning level, national plan, regional plan, provincial plan and
community plan. Strategic environmental assessment (SEA) should be important tool for
alternative development. Participatory process in future development direction, policy
planning, land use plan and action plan is community rights and people rights for good

environment to reduce global warming problem.

Keywords : population, urban community, landuse, city planning, global warming
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