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Executive
Summary

G ross domestic product (GDP) of Thailand

increased at the average rate of 7 percent
per year in the past decade (2000-2010). During 2005
to 2010, number of people in municipal area increased
on average at the rate of 4.21 percent per year. The
number of tourists, both domestic and international,
continued to rise significantly, particularly since 2010.
These changes have increased the levels of resource
used and waste generated accordingly. Furthermore,
rapid changes in environmental movements and
policies worldwide have become more important and
increasingly influenced the state of environment and
environmental policy formation in Thailand. In the past
2 years, the environmental issues at global and regional
levels which were of high importance to Thailand’s
state of environment were biodiversity, climate change and global warming, forest ecosystem and land,
natural disaster, water resource, sustainable development, law of sea, and transboundary haze pollution. These
factors definitely affected the state of environment in the country.

With the drivers and pressures mentioned above, Thailand’s state of environment in 2010-2011 can be

summarized as follows.
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Climate change and global warming

In the last 10 years, the average temperature of
Thailand increased by 0.3 degree Celsius. The average
temperature in 2010 was at 27.97 degree Celsius, 0.94
degree Celsius higher than the long-term average. 2010
is considered to be the hottest yearin the last 10 years.
The average temperature, average maximum
temperature, and average minimum temperature in

2010, are all above the long-term average. In 2010,

there was one tropical cyclone occurred in the Gulf of
Thailand in October. This resulted in a massive flash
flood in various areas in the south of Thailand.
In addition, the situation of the total greenhouse gas emission
was at 229.09 tons of carbon dioxide equivalent (MtCOze)
in 2000 comparing among sectors, energy sector is the
biggest emitter in Thailand.

Climate change and global warming has increased
risk of natural disaster frequency and severity worldwide.
These changes have unavoidable impacts on biodiversity,
which Thailand is one of the most richness in the world.
In addition, Thailand should also develop prevention,
mitigation, preparation and adaptation plans including
research and development of new technologies for the

climate change impacts that might be occurred.

State of the Environment 2011
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Biodiversity

The causes of biodiversity loss are mainly from
loss of natural habitat, overuse of natural resources,
and invasive alien species. There are more than 3,500
alien species found in Thailand. Among these, there
are 81 species which considered as invasive alien
species and 52 species are considered as potential
invasive alien species. In 2011, there were 12 Ramsar
sites designated in Thailand; 4 more sites are currently
in the process of designating. As a result of continued
reforestation effort, mangrove areas increased from
1,458,174 raiin 2004 t0 1,525,061 rai in 2009. 40 percent
of seagrass bed in the Gulf of Thailand was found to
be in damaged condition, while the damaged ratio was

only at 20 percent in the Andaman Sea.
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In 2010, there was a vast deterioration in coral reef
in Thailand. Coral reef bleaching, as a result of an
increase in seawater temperature, can be found in
many areas, especially at Mu Koh Surin, Mu Koh
Similan, Mu Koh Phi Phi. The damages range from
20 - 90 percent of the area depending on the location.
In 2010, Department of Marine and Coastal Resources
completed 20 reef restoration projects using artificial

reef. The number increased to 54 projects in 2011.




Woater resources

In 2010, average rainfall was at 1,650.5 millimeters,
5 percent higher than the long-term average. However,
the variation of rainfall was very high. During February
to May, the rainfall level was much lower than the long-
term average. This resulted in a severe draught in the
North of Thailand. However, from October to November
of the same year, there were many floods occured in
the Center, Northeast, and South of Thailand. The water
stored in reservoirs was at 49,872 million cubic meters
or about 72 percent of maximum storage capacity
(69,595 million cubic meters) as of January 1, 2012.

In 2011, rainfall level during January to Augustwas
20 percent higher than the long-term average of the
same period. As of December, 2011, the water stored
in reservoirs was 12.6 million cubic meters higher than
that in 2010. There were 27 reservoirs whose stored
water exceeded 80 percent of its maximum storage.
The water in Bhumipol reservoir was at 13,244 million
cubic meters, 99 percent of its maximum storage. The
excessive rainfall in 2011 led to a massive flooding in

the central part of Thailand at the end of the year.
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Apart from surface water, groundwater storage in

Thailand is currently equal to 1,131,960 million cubic
meters, 15 times higher than surface water storage.
The average quality of groundwater was at a good
condition, except in some areas which groundwater
was contaminated from industrial, mining and landfill
sites, for example in the Map Ta Phut Industrial Estate
area; therefore these areas need continuous water
quality monitoring programs

In 2010, overall quality of surface water in major
rivers and reservoirs was lower than that in the previous
year. The main reasons of water quality degradation are
from untreated wastewater discharge from communities,
farms, and factories. Marine water quality was also more
deteriorated, compared to 2006. The locations which
marine water quality fall much below standard were
all found in the inner Gulf of Thailand, especially at the
river mouths of Chao Phraya River, Tha Chin River, Mae

Klong River, and Bang Pakong River.
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Energy

Final energy consumption in Thailand has
continuously increased at the rate of 3 percent per year
since 2006. In 2010, final energy consumption in
Thailand was at 71,166 thousand tons of oil equivalent,
6.7 percent increased from 2009. Energy intensity in
Thailand was 15.4 thousand tons of oil equivalent per
billion baht, 0.6 percent dropped from the previous
year. Energy elasticity was 0.94 in 2010.

Electricity consumption in Thailand has also increased
at the average rate of 4.6 percent per year during the

last 14 years. The main sources of electricity generation

are from natural gas (69.2 percent), lignite (21.4 percent),
and renewable energy and others (9.2 percent).
Alternative energy consumption in Thailand increased
continuously in the last few years. In 2010, alternative
energy consumption was equal to 7,148 thousand tons
of oil equivalent, sharing 10 percent of total final
energy consumption in the country. According to
Renewable Energy Development Plan, the ratio of
alternative energy consumption to final energy

consumption must be raised to 20 percent by 2022.
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Atthe end 0f 2010, Thailand had proven petroleum

reserves (Proved: P1- at 90% confidence) at 2,236
million barrels of oil equivalent (4% decrease from 2009,
which was at 2,330 million barrels of oil equivalent).
This included 10.6 million million cubic feet of natural
gas (4% decrease from 2009), 245 million barrels of
liquefied natural gas, and 198 million barrels of crude
oil. In 2010, the unproved petroleum reserves, including

probable and possible sources, was equal to 4,190

million barrels of oil equivalent, 2% increase compared

to 2009. These unproved petroleum reserves must be
verified so that it can be developed and utilized in the
future.

In 2010, energy consumption created 198,059
thousand tons of carbon dioxide emission, 0.2 percent
increased from 2009. The major sources of carbon
dioxide emission were electricity generation (41.7
percent), transportation (27.3 percent), and industry
(22.3 percent).

State of the Environment 2011
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Land use, land, and minerals

In 2009, 53.50 percent of the total land area in
Thailand was used in agriculture. There were 59.1
million rai of forest in the North of Thailand. In the
Northeast of Thailand, there were 6.2 million rai of
degraded forest and almost 4 million rai of abandoned
land. The ratio of degraded forest area in the Northeast
of Thailand, 29.98 percent of the total forest area in the
region, was the highest in the country.

Forest coverage in 2009 was at 107,615,181 rai
(33.6 percent of the total land area in Thailand), almost
the same as in 2008. This showed a positive sign
regarding the level of forest conservation activities.
However, there were 4,580 cases of illegal use of forest,
in which 19,853 rai of forest were encroached in 2010.

Mineral resources are important materials for
industrial and household sectors. The relevant data
from the period of 2003-2010 show increasing trends

of production, use, import and export of mineral. These
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were in accordance with country’s economic growth.
Domestic mineral use increased at the rate of 8.4
percent per year. Mineral production in 2009 valued
for more than 525 billion baht, 35.63 percent higher
than that in 2008.




Community environment

During the last 5 years, population concentrated
more in municipal area. Population in the municipal
area continuously grew at the average rate of 4.21
percent per year; while population outside municipal
area dropped at the average rate of 1.2 percent per
year. In 2010, population in municipal area reached

21.6 millions, while population outside municipal area

dropped to 42.3 millions. Moreover, the number of slums
increased to 6,334 in 2008.

T
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Land use data in major provinces in different
regions of Thailand showed that city area in the major
provinces had expanded; forest area had reduced;
while agricultural area had remained relatively unchanged.
However, the number of public parks in Bangkok
increased to 5,204 parks in 2010. The ratio of green area
in Bangkok consistently increased from 2.24 square
meters per person in 2003 to 4.16 square meters per
person in 2010. However, this ratio is still far lower than
those in other countries. For the most livable city in the
world, Bangkok was ranked 102" among 140 cities
around the world in 2011 (it was ranked 101 in 2010).

State of the Environment 2011




Natural and cultural environment

In 2010, there were 123 national parks, 113 forest
parks, and 58 wildlife sanctuaries. As of 2011, there
were 2,167 designated archaeological sites and 5
World Heritage sites in Thailand. The World Heritage
sites are Historic Town of Sukhothai and Associated
Historic Towns, Historic City of Ayutthaya, Ban Chiang
Archaeological Site, Thungyai-Huai Kha Khaeng Wildlife

Sanctuaries, and Dong Phayayen-Khao Yai Forest
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Complex. There are 2 more sites currently in tentative
list, namely, Phimai Cultural Route in Nakon Rachasima
Province-Phanom Rung Stone Castle and Mueang Tam
Stone Castle, and Phuprabat Historical Site.

In 2010-2011, many natural and cultural sites,
including some World Heritage sites, were damaged
by natural disasters. For example, Historic City of
Ayutthaya was severely damaged by the floods in 2010
and 2011. Moreover, many archeological sites in the
North of Thailand, for example, the Historical Town of
Chiangsaen in Chiangrai province and Phumin Temple

in Nan province were damaged by the earthquake in

Myanmar in 2011.




Wastes, hazardous wastes, and
hazardous materials

In 2010, the volume of community solid wastes
generated in Thailand increased to 15.16 million tons.
Only 38 percent of wastes was properly treated. The
recycle rate also increased to 26 percent of wastes
generated. Industrial sector generated 12.76 million
tons of waste 66 percent or about 8.4 million tons of
industrial wastes were recycled. There were 5.49 million
tons or 36 percent of wastes which were left untreated.

There were 79.96 million tons of hazardous materials

in Thailand in 2010 (domestic production and import),

39 percent higher than that in the previous year. The
volume of hazardous wastes also increased to 3.16
million tons. Of this amount, community hazardous
wastes contributed 0.72 million tons while wastes from
industries contributed 2.44 million tons. 97 percent of

hazardous wastes was treated properly.
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Air quality and noise pollution

The most important air quality problems in 2010
were Particulate Matter (PMm) and Ozone problem. The
maximum PI\/I10 level along the roadside in Bangkok
was 195.2 micrograms/cubic meter, 4.6 percent
exceeded the standard. PM10 was also a concern in
many provinces, including Samut Prakarn, Chiang Mai,
Lampang, Phra Nakhon Si Ayutthaya, Saraburi,
Ratchaburi, and Chon Buri. Apart from PI\/Im, Ozone
concentration exceeding the standards was also a
problem in many provinces, such as, Samut Prakarn,
Pathumthani, Samut Sakhon, Nonthaburi, Chiang Mai,
Phra Nakhon Si Ayutthaya, Saraburi, Ratchaburi,

Rayong, Chon Buri, and Chachoengsao.

Noise level was the problem in most of the roadside
area in Bangkok Metropolitan Region. The average
noise level in the roadside area in Bangkok Metropolitan
Region ranged from 61 - 85.8 decibels A: dBA (national
standard is not more than 70 dBA). Other areas where
noise level exceeded the standard were the roadside
area in Saraburi, Chiang Mai, Nakhon Ratchasima,
Phuket, and Songkhla Provinces. In other parts, noise

pollution problem was not a concern.
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Natural disaster

Many areas in Thailand were hit with draughts in
2010. During January to March, there were 45 provinces
suffered from severe draughts. However, in 2011, there
were 32 provinces suffered from draughts because
rainfall decreased substantially. During January 2010
to August 2011, there were 18 floods reported in Thailand.
Flooding area covered most of the country areaincluding
the South, North, Center, and Northeast of Thailand. In
the end of 2011, there was a massive flood in the Central
part of Thailand. The total rainfall in Thailand was 32
percent higher than the long-term average. This devastating
flood caused an estimate of 1.426 trillion baht damage

in 65 provinces, 813 of the dead and 3 missing or lost.
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During January 2010 to February 2011, there were,
at least, 5 earthquakes happened in the neighboring
countries where their shocks could be felt in Thailand.
In March 2011, there was 6.9-richter earthquake in
Myanmar, whose shocks could be felt throughout the
North of Thailand and in some area of Bangkok.

Thailand has 3,148 kilometer-long shoreline
(including Phuket shoreline). Erosion is currently one
of the most severe problems in many areas. In 2010,
830 kilometers or 26.4 percent of Thailand’s shoreline
(730 kilometers in the Gulf of Thailand side, and 100
kilometers in Andaman side) was facing with erosion

problem.




There are 3 environmental hot issues which should
be noted in 2011. These issues are flood and landslide
incidents in the South of Thailand, land use and
environment change in Nan Province and coastal
resource management with local participation.

During March to April 2011, there was a massive
flash flood and landslide incident affecting many parts
in the South of Thailand. This happened mainly because
of unexpected heavy rainfall, highland forest
degradations, blocked floodway, and failed warning
system. The flood and landslide affected almost 3
million people in 100 districts of 10 provinces with the
death toll of 66. It was estimated that this flood
caused an estimate 26,075 million bahtin damage. The
recommendations from this lesson are as follows: (1)
government has to put more effort to protect highland
forest area; (2) the problem of blocked floodways which
was mainly caused by constructions must be solved
urgently; (3) warning system must be improved such
that it is useable even in the blackout; (4) emergency
plan must be designed in advance and be practiced
regularly; and (5) government has to provide adequate
and thorough supports for all flood victims, both during
and after the incident.

For the change of land use in Nan province, the
data showed that agriculture area in Nan province,
especially the area of maize farming, has increased
considerably during the past 5 years. In 2010, maize
farming area was almost 900,000 rai, tripled from that
in 2005. At the same time, forest coverage has heavily
depleted, from 5.3 million rai in 2005 to 5 million rai in
2009. These changes have noticeable impacts on sail
erosion, water contamination, human health, and
climate variation which, in turn, leads to higher disaster
risk and vulnerability. The recommendations are (1)
local people should be informed and educated about the
changes, and theirimpacts on their lives; (2) government

should promote and support (in terms of financial resource
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and knowledge) alternative environmentally friendly
agricultural practices; (3) economic instruments providing
incentives for local people to conserve environment
must be introduced and implemented; and (4) local
networks on conservation should be supported.

For the last hot issue, coastal and marine resources
are resources which have been under high threats in
the last few years. The key drivers and pressures for
coastal and marine resource deterioration are community
and city expansions, changes of land use, and natural
deterioration process. Moreover, lacks of coordination
and unclear and confusing role and responsibility, both
within local communities and among government agencies
in different layers, creates conflicts and inefficiencies
in coastal and marine resource management in many
areas. The recommendations are (1) government
should promote efficiency in local participation; (2) all
relevant stakeholders should take part in developing
coastal and marine resource database in a holistic approach;
and (3) a master plan or strategic plan for coastal and
marine resource, in which stakeholders are all integrated,

should be developed.
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Policy Recommendations

for Holistic Environment Management

1. Target: Thailand should set clear targets
for country’s development. The targets must be

substantive and visionary.
Short-term measures:
- Set clear and substantive targets and
achievements in environmental and resource conservation.
- Promote local participation in defining country’s
targets, visions, plans, and in monitoring process.

Long-term measures:

- Recognize the necessity of balanced and
sustainable development.

- Develop national plans for environmental quality
evaluation and conservation.

- Analyze and understand throughly the changes
and movements in environment, economic, and social
at both global and regional levels.

- Incorporate climate change issue as one of the
targets in country’s development plan.

The responsible agencies are Ministry of Natural
Resources and Environment, Ministry of Interior,
Ministry Foreign Affair and the Prime Minister’s Office.

S1IEOWEMUMSNUACUMWEDIDOdOU W.A. 2554
AntnauuleineuazUNUNIWENNI 899U AUAZAILIASAL

40

2. Policy: There should be certain and
transparent mechanisms in policy formation
and implementation.

Short-term measures:

- Promote public participations in policy formation
and implementation in all levels.
Long-term measures:

- Develop and use appropriate tools, for
example, Strategic Environmental Assessment (SEA),
in policy formation process.

The responsible agencies are Ministry of Natural
Resources and Environment and Ministry of Interior.




3. Measure: Capacity building in resource and environmental management in national, local,

and community level has to be enhanced.

Short-term measures:

- Enhance the capacity of agencies working on
Environmental Impact Assessment (EIA) and other
assessments.

- Allow and support local government organizations
to allocate their annual budget and investment plans
for natural resource and environmental conservation
activities.

- Evaluate activities and make available the
outcomes and accomplishments of the project to the

public.
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Long-term measures:

- Promote the use of economic instruments in
resources and environmental managements, for
example environment Taxes and Payment Ecosystem
Services: PES

- Enhance financial security for environmental
programs.

- Prepare response and recovery contingency
plan for natural disasters.

- Improve regulations in order to incentivize and
increase local public participation.

The responsible agencies are Ministry of Natural
Resources and Environment, Ministry of Finance, and

Ministry of Interior.
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United Nation

Climate Change Conference

CMP6MMéxico201(
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mmwgﬁmmﬁ (United Nations Framework Convention
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long-term cooperative action)

1.1) éqmﬁ@lmzmmmﬁ@lﬁm@m ALsERIA LY
ﬂ’W?LLﬁ}lﬂﬁﬂ&mqﬂ’]ﬁ‘Lﬂ?ﬂlﬂuLLﬂ@Q@ﬂ'}Wﬂuﬁ@’m'}ﬂIﬂﬁl‘ﬁlﬂqﬂ

S1IEOWEMUMSNUACUMWEDIDOdOU W.A. 2554
AntnauuleineuazUNUNIWENNI 899U AUAZAILIASAL

52

Uszinadesiiniinilunissauiietuudlatiogmaneld
szfuAMUSURATE LR UANANeTY uaziaauanlud
Uszwerndoimuntendlitapnuansnsalunszenesi
‘vmmegﬁ@ié’mjwffﬁummmmmmn@u Tuany
Lﬁmﬁuﬁé’mm34ﬁfmé”mmaﬁuﬁﬂ;mm?Lﬂ?ﬂlﬂuuﬂ@wm
angianiels

12) Wndapounensnalunisandsuinifng
Feunszan el¥aansonsiatissnmaesssiuing
Beunszanlllifaduainiaqtiu Taeldszmaiamn
wafutih lunsimuadivsnawazanifiunisaniing
Baunszan wianduliadudasmaasunistienen
walulad L‘Wlu?Tﬂﬂmwuﬂmmu@x‘lﬁnumﬁummm
dszwmaridsimulunisanuazaruan B Eew
n3Lan

13) fvuaianglunsdnfanisiiuges
grumnivedlanldiiu 2 asAsaios nalull p.a. 2050
TneldinsanfingFaunszanasianay 25-40 neludl
A.A. 2020 ANTlgunIsAIINITlaesfing Faunszan
flapaldt A.A.1990 Tnanilszmasiasianiiany wiau
AUNN9a519AINFINTBAINYNN AR IULAZY NI AL
Fausiszsulan FLALNNNIA FTALTNAUATIT ALY T
m?ﬁwiﬂ@jma\ﬁmmﬁqﬂuma“muﬁ'ﬁLﬁﬂﬁ@’lﬁtﬁmm?
Wiy Manisaiassuianssanianalulad
ﬂﬁ@Lﬂ?ﬁlﬂuuﬂquﬁﬂﬁu‘luma‘uﬁﬂﬁLL@xﬁ?:'ﬁw%m‘w
‘lumwamLﬁlﬂﬁﬂﬂﬁ?ﬁuﬁmmmﬂﬂﬁﬂuuﬂ@mquﬁ
BINA




2) ANANANINNNTARANELISaUNTEAN
(Enhanced action on mitigation)

2.1)
(Nationally Appropriate Mitigation Actions: NAMAS)
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(Nationally Appropriate Mitigation Actions: NAMAS)
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Developing Countries Plus: REDD+)
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Climate Fund
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