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nilenet (United Nations Framework Convention on Climate Change : UNFCCC) wargansieIle
(Kyoto Protocol) %@L‘ﬁu%v'uusn’lua'ﬁ’%’fﬂm‘smmﬁwmamaamqu?iauLLﬂaqaquﬁmmﬂ (mudgiennia
Wi, nsugnilesinel)

nargnisuniluUszmdlneuazaisUsenaldlisdounseninuningves
ﬂﬁiLUéUULLﬂaﬂﬁﬂWWQﬁmmﬂ (Climate Change) 13#sil

fe/pruvineniwle

®) ﬂmﬂﬁslw.l,ﬂam“ﬁmmﬁ (Climate Change) Aa mstUdsuwlasdnus
9 eade (average weather) Tufiufint dnvarerniaaie wmnesinds Snvastomeiiiisifes
ffuennie 1y gamgll Wu e Wudu (fn: nsugadeniven)

©) muU%uuﬂaaaquﬁmmﬂ (Climate Change) vungils nalngnsivise
Tnedauanianssuvesuyed AuAsuwasesduszneurasduussemalanuasfuniadoundasi
mﬂmHmiLﬂﬁauLL*tJaqmﬂﬂmmwsﬂiauwman”lwqﬁmn"lﬂﬁl,ﬁﬂ%umuﬁﬁwmﬁ‘lmhanm@mﬁ'u
(fiun : nanermansuing nsemdinemansuasivalulad)

o) AstUAsuasanngfienna Ae msiinamelanieu siligamgiiads
roausIImAaziuialan (Hufuuazamams) Wnduedsreiiios wariideddyeddadeszuy
piemavestan dwihliAs “mmuususumeanmgiionnia” (Climate variability) wieivnnisal
“anmeIn1AuLTs (Extreme Weather Events)” maamﬂuﬁwlﬂejmiLUﬁauLLana\‘iqmwQﬁLaﬁa
aunteusuaiy (safafiuzuazgnifiv) @ : drlnauuloviouasusuninginssssmaiuas
Aaandon) |

Henu/Amnuninen1edeng e

@) Climate Change is one of the major challenges of our time and
adds considerable stress to our societies and to the environment. From shifting weather
patterns that threaten, to rising sea levels that increase the risk of catastrophic flooding, the
impacts of climate change are global in space and unprecedented in scale. Without drastic
action today, adapting to these impacts in the future will be more dlff cult and costly.
(s United Nations Environment Programme : UNEP)



) Climate change refers to a statistically significant variation in either
the mean state of the climate or in its variability, persisting for an extended period (typically
decades or longer). Climate change may.be due to natural internal processes or external
forcings, or to persistent anthropogenic changes in the composmon of the atmosphere or in
land use. (fix1 : IPCC)

) Climate change refers to any significant change in the measures of
climate lasting for an extended period of time. In other words, climate change includes
major changes in temperature, precipitation, or wind patterns, among others, that occur over
several decades or longer. (#s17: United States Environmental Protection Agency : EPA)

&) Climate change is the greatest environmental threat humanity has
ever faced and the biggest challenge. Climate change is caused by the build up of
greenhouse gases from burming fossil fuels and the destruction of areas that store massive
amounts of carbon like the worlds rainforests. No one knows how much warming is “safe”
but we know that climate change is already harming people and ecosystems around the
globe. (i1 ; Greenpeace UK)

&) Climate change is a long-term shift in the statistics of the weather
(including its averages). For example, it could show up as a change in climate normal
(expected average values for temperature and precipitation) for a given place and time of
year, from one decade to the next. (‘17111'1: National Oceanic and Atmospheric Administration :
NOAA)
fan http://www.ohep.go.th/cco/?action=main&id=15
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2
UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE

The Parties to this Convention,

Acknowledging that change in the Earth's climate and its
adverse effects are a common concern of humankind,

Concerned that human activities have been substantially
increasing the atmospheric concentrations of greenhouse gases,
that these increases enhance the natural greenhouse effect,
and that this will result on average in an additional warming
of the Earth's surface and atmosphere and may adversely affect
natural ecosystems and humankind,

Noting that the largest share of historical and current
global emissions of greenhouse gases has originated in
developed countries, that per capita emissions in developing
countries are still relatively low and that the share of
global emissions originating in developing countries will grow
to meet their social and development needs,

Aware of the role and importance in terrestrial and
marine ecosystems of sinks and reservoirs of greenhouse gases,

Noting that there are many uncertainties in predictions
of climate change, particularly with regard to the timing,
magnitude and regional patterns thereof,

Acknowledging that the global nature of climate change
calls for the widest possible cooperation by all countries and
their participation in an effective and appropriate
international response, 1in accordance with their common but
differentiated responsibilities and respective capabilities
and their social and economic conditions,

Recalling the pertinent provisions of the Declaration of
the United Nations Conference on the Human Environment,
adopted at Stockholm on 16 June 1972,

Recalling also that States have, in accordance with the
Charter of the United Nations and the principles of
international law, the sovereign right to exploit their own
resources pursuant to their own environmental and
developmental policies, and the responsibility to ensure that
activities within their jurisdiction or control do not cause
damage to the environment of other States or of areas beyond
the limits of national jurisdiction,

Reaffirming the principle of sovereignty of States in
international cooperation to address climate change,

Recognizing that States should enact effective
environmental legislation, that environmental standards,
management objectives and priorities should reflect the
environmental and developmental context to which they apply,
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KYOTO PROTOCOL TO THE UNITED NATIONS FRAMEWORK
CONVENTION ON CLIMATE CHANGE

The Parties to this Protocol,

Being Parties to the United Nations Framework Convention on Climate Change,
hereinafter referred to as “the Convention”,

In pursuit of the ultimate objective of the Convention as stated in its Article 2,
Recalling the provisions of the Convention,
Being guided by Article 3 of the Convention,

Pursuant to the Berlin Mandate adopted by decision 1/CP.1 of the Conference of the
Parties to the Convention at its first session,

Have agreed as follows:
Article 1

For the purposes of this Protocol, the definitions contained in Article 1 of the Convention
shall apply. In addition:

1. “Conference of the Parties” means the Conference of the Parties to the Convention.

2. “Convention” means the United Nations Framework Convention on Climate Change,
adopted in New York on 9 May 1992.

3. “Intergovernmental Panel on Climate Change” means the Intergovernmental Panel on
Climate Change established in 1988 jointly by the World Meteorological Organization and the
United Nations Environment Programme.

4. “Montreal Protocol” means the Montreal Protocol on Substances that Deplete the Ozone
Layer, adopted in Montreal on 16 September 1987 and as subsequently adjusted and amended.

5. “Parties present and voting” means Parties present and casting an affirmative or negative
vote.

6. “Party” means, unless the context otherwise indicates, a Party to this Protocol.

7. “Party included in Annex I” means a Party included in Annex I to the Convention, as

may be amended, or a Party which has made a notification under Article 4, paragraph 2 (g), of
the Convention.

Article 2

1. Each Party included in Annex I, in achieving its quantified emission limitation and
reduction commitments under Article 3, in order to promote sustainable development, shall:
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Paris Agreement

The Parties to this Agreement,

Being Parties to the United Nations Framework Convention on Climate Change,
hereinafter referred to as “the Convention”,

Pursuant to the Durban Platform for Enhanced Action established by decision
1/CP.17 of the Conference of the Parties to the Convention at its seventeenth session,

In pursuit of the objective of the Convention, and being guided By its principles,
.including the principle of equity and common but differentiated responsibilities and
respective capabilities, in the light of different national circumstances,

<

Recognizing the need for an effective and progressive response to the urgent
threat of climate change on the basis of the best available scientific knowledge,

Also recognizing the specific needs and special circumstances of developing country
Parties, especially those that are particularly vulnerable to the adverse effects of climate
change, as provided for in the Convention,

Taking full account of the specific needs and special sxtuatlons of the least
developed countries with regard to funding and transfer of technology,

Recognizing that Parties may be affected not only by climate change, but also by the
impacts of the measures taken in response to it,

Emphasizing the intrinsic relationship that climate change actions, responses and
impacts have with equitable access to sustainable development and eradication of poverty,

Recognizing the fundamental priority of safeguarding food security and ending
hunger, and the particular vulnerabilities of food production systems to the adverse impacts
of climate change,

Taking into account the imperatives of a just transition of the workforce and the
creation of decent work and quality jobs in accordance with nationally defined development
priorities,

Acknowledging that climate change is a common concern of humankind, Parties
should, when taking action to address climate change, respect, promote and consider their
respective obligations on human rights, the right to health, the rights of indigenous peoples,
local communities, migrants, children, persons with disabilities and people in vulnerable
situations and the right to development, as well as gender equality, empowerment of
women and intergenerational equity,

Recognizing the importance of the conservation and enhancement, as appropriate, of
sinks and reservoirs of the greenhouse gases referred to in the Convention,

Noting the importance of ensuring the integrity of all ecosystems, including oceans,
and the protection of biodiversity, recognized by some cultures as Mother Earth, and noting
the importance for some of the concept of “climate justice”, when taking action to address
climate change,

Affirming the importance of education, training, public awareness, public
participation, public access to information and cooperation at all levels on the matters
addressed in this Agreement,

Recognizing the importance of the engagements of all levels of government and
various actors, in accordance with respective national legislations of Parties, in addressing
climate change,
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Also recognizing that sustainable lifestyles and sustainable patterns of consumption
and production, with developed country Parties taking the lead, play an important role in
addressing climate change,

Have agreed as follows:

Article 1

For the purpose of this Agreement, the definitions contained in Article 1 of the
Convention shall apply. In addition:

(a) “Convention” means the United Nations Framework Convention on Climate
Change, adopted in New York on 9 May 1992;

(b)  “Conference of the Parties” means the Conference of the Parties to the
Convention;

(¢)  “Party” means a Party to this Agreement.

Article 2

1. This Agreement, in enhancing the implementation of the Convention, including its
objective, aims to strengthen the global response to the threat of climate change, in the
context of sustainable development and efforts to eradicate poverty, including by:

(@) Holding the increase in the global average temperature to well below 2 °C
above pre-industrial levels and pursuing efforts to limit the temperature increase to 1.5 °C
above pre-industrial levels, recognizing that this would significantly reduce the risks and
impacts of climate change;

(b) Increasing the ability to adapt to the adverse impacts of climate change and
foster climate resilience and low greenhouse gas emissions development, in a manner that
does not threaten food production; and

(c)  Making finance flows consistent with a pathway towards low greenhouse gas
emissions and climate-resilient development.

2. This Agreement will be implemented to reflect equity and the principle of common
but differentiated responsibilities and respective capabilities, in the light of different
national circumstances.

Article 3

As nationally determined contributions to the global response to climate change, all
Parties are to undertake and communicate ambitious efforts as defined in Articles 4, 7, 9,
10, 11 and 13 with the view to achieving the purpose of this Agreement as set out in Article
2. The efforts of all Parties will represent a progression over time, while recognizing the

need to support developing country Parties for the effective implementation of this
Agreement.

Article 4 .

1. In order to achieve the long-term temperature goal set out in Article 2, Parties aim to
reach global peaking of greenhouse gas emissions as soon as possible, recognizing that
peaking will take longer for developing country Parties, and to undertake rapid reductions
thereafter in accordance with best available science, so as to achieve a balance between
anthropogenic emissions by sources and removals by sinks of greenhouse gases in the
second half of this century, on the basis of equity, and in the context of sustainable
development and efforts to eradicate poverty.
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Declaration

" Placing democracy at the service of peace and sustainable
development: Building the world the people want

(1)  We live in extraordinary times. We need equally extraordinary efforts to build a
world where every man, woman and child is safe from war and conflict, free from
poverty and hunger, where they are able to meet their needs and realize their human
potential while preserving our planet for future generations, and where their rights,
freedoms and dignity are fully respected.

“~  (2) Parliament is the central institution of democracy through which the will of the
people is expressed. We, the Speakers of the world's parliaments, have convened at
the United Nations in New York to give voice to their concerns and demonstrate our
resolve to play our part in meeting the global challenges before us.

(3) As we adopt this Declaration we are mindful of the unique responsibilities and
constitutional mandates of our parliaments to make the laws that implement
international agreements and to hold governments and international institutions to
account for their full realization. Cognizant of our diverse traditions and unique
parliamentary histories and practices, it is our ambition to provide a concrete
democratic dimension to collective efforts aimed at creating a better world.

Our world today

(4) In spite of progress in the areas of democracy, peace and development, we
continue to live in an unstable world. War and conflict, often characterized by extreme
brutality, are a daily reality in many places. Millions of people, primarily women and
children die, are injured and displaced or forced to flee in dramatic conditions. In some
regions of the world, we still witness democratic backsliding.

(5) Peace and security are prerequisites for democracy and sustainable
development. We call for much greater efforts to be deployed in solving conflicts
through political dialogue and negotiations, with full respect for international law and
by addressing the root causes of the conflict. We offer to place more emphasis on
parliamentary diplomacy, which has demonstrated its ability to provide impetus to
efforts aimed at resolving differences and conflicts.

(6) We witness horrendous terrorist acts in every part of the globe. New terrorist
groups are emerging with substantial resources at their disposal. Unfortunately, many
of these terrorist acts are perpetrated by fundamentalist groups purporting to act in the
name of religion. We condemn all forms and manifestations of terrorism, irrespective

- of their perpetrators and motives, as well as radicalization, violent extremism and their
means of financing.
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(7)  Our parliaments will do their utmost to enhance effective cooperation and support
implementation of all relevant UN resolutions and international conventions and agreements to combat
terrorism and contribute to the adoption of a coherent security policy at the international level. We pay
tribute to the innocent victims of barbaric terrorist acts throughout the world and express our solidarity -
with them.

(8) Much more needs to be and can be done to prevent and reduce the risk of violence. We call for
greater efforts to achieve a nuclear weapons free world. We want to see a real reduction in the
proliferation of all weapons. We call for urgent action, including robust legislation, to tackle new
security threats and to combat organized crime linked to human trafficking, drugs and the illegal arms
trade, kidnappings and extortion, and associated money laundering and corruption.

(9) Millions of women and girls in every region of the world are subjected to all forms of violence,
including physical, sexual and domestic violence, every day. We call on ali countries to prioritize the
elimination of all forms of gender-based violence now. There is an equally urgent need to put an end
to widespread hatred and discrimination in all forms. We urge all countries to foster intercultural
dialogue and to focus on promoting and tolerant and inclusive societies where people are respectful of
each other’s culture, religion and traditions. This should not run counter to efforts aimed at combating
gender-based discrimination.

(10) Migration, whether forced or voluntary, is a fixture of today’s world. People can and will move to
other places in search of a better life. When they are forced to do so because their life is under threat
the international community has an obligation to provide support. We are appalled at the countless
human tragedies unfolding as people fiee wars, conflict, natural and human disasters. We call on all
States to protect refugees, internally displaced persons and migrants and to help build stable and
prosperous societies in their countries of origin. In this context, it is important to work together to curb
human smuggling and trafficking, as well as to strengthen cooperation to address the root causes of
migration.

(11) Despite global advances in technology, health, knowledge and material wealth, longstanding
economic and social disparities are increasing. There are vast inequalities in terms of income and
living conditions in the world and billions of people are living in poverty, which erodes the social
contract that is essential for democratic life and human progress everywhere. We are witnessing a
steady degradation of our environment and climate change is today a reality. We urge our countries to
reach agreements that take fully into account the Rio principles, including the principle of common but
differentiated responsibilities.

(12) These agreements should ensure a shared prosperity while protecting our environment and
effectively addressing climate change. They should focus on both adaptation and mitigation and be
coupled with sufficient resources for effective implementation. Our parliaments stand ready to support
the implementation of these agreements, as we do with respect to the commitments on disaster risk
reduction and promoting a culture of prevention and risk resilience. -

(13) The Internet is strongly influencing our world, spurring innovation and communication within and
between countries. It is also a vital tool to foster citizens’ participation in the democratic process.
Cooperation between all stakeholders — Internet users, the private sector, civil society, the
technological community, governments and international organizations — has helped foster an online
environment in.which all societies stand to benefit. However, too many people, especially women, still
lack access to the Internet and more must be done to bridge the digital divide and ensure our citizens
are able to harness the benefits of connectivity. We must also strive to ensure that rights are
respected on the Internet and that it remains a space for debate and discussion, free from excessive
commercialization and undue regulations aimed at limiting fundamentali freedoms agreed
internationally.

(14) In ali of this, we need to rededicate ourselves to the rule of law. Our parliaments shouid assist
in ensuring that the rule of law is upheld and all have equal access to justice. We call for greater
commitment to international law and propose to pay particular attention to respect for human rights
and international humanitarian law while supporting international justice mechanisms and efforts to
end impunity for the perpetrators of the most serious crimes.
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An Integrated Watershed-based adaptation to climate change (WACC) in Thailand

The Watershed-based Adaptation to Climate Change (WACC) initiative is a
suite of four separate but related projects supported and overseen by the
National Research Council of Thailand (NRCT), which aims to identify the
likely climate change impacts on the Petchaburi River Basin in Petchaburi
Province, Southern Thailand. NRCT is a government agency and funded
research institute with a mandate to carry out
in-depth research projects across a wide range
of disciplines and subjects, with a view to generating information and
knowledge and providing insights and recommendations which can be used
to inform the development and revision of government policies, plans and
projects. The four distinct projects cover:

, downscaling of regional climate models
(Ramkamhaeng University - RU), mapping and analysis of land cover and
land-use changes (Land Development Department - LDD), assessment of
the likely climate change impacts in a locally important protected area
(Sirindhorn International Environmental Park - SIEP) and a basin-wide
vulnerability and capacity assessment, drawing on the outputs and results of
the other three projects (Sustainable Development Foundation - SDF).
Additional technical backstopping is provided by Kasertsart University (KU
- ecological impacts) and the United States Forest Service (USFS -
watershed-scale vulnerability and capacity assessments), with the United
States Agency for International Development (USAID) coordinating the PR o -
participation of government representatives from neighbouring countries in Southeast Asia in order to
increase the regional impact of the initiative. Assessing vulnerability to climate change impacts at
landscape scales like the watershed scale poses unique challenges. In-depth approaches typically applied

" at the local and subnational levels do not scale well and become unwieldy and impractical at the

. . e watershed level. Conversely, national policy

) - : frameworks tend to be too broad and generic to
be able to effectively inform decision-making at
the landscape level. Using the Petchaburi River

Basin as a working example, and through

coordination with regional governments, the

WACC initiative hopes to develop a flexible

framework for landscape-scale assessment of

P : e T climate change vulnerability which can be
p— ' L0 T sl readily applied throughout Southeast Asia.

In the context of the Paris COP, the WACC
initiative has several unique aspects which are
likely to be of general interest to participating
representatives of member parties. First and
foremost is the multi-project, multi-partner,
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multi-disciplinary approach outlined
above. Implementing partners include
both local and international government
agencies, park authorities, universities,
non-governmental organizations and
international aid agencies, with expertise
in areas including climate model
downscaling, land cover mapping,
ecosystem-based natural resource
management, socio-economic analysis,
local development planning and
intematiohal cooperation. Secondly, the
WACC initiative is not limited to scientific enquiry, nor is it restricted to merely assessing climate change
vulnerabilities. Rather, there is a strong emphasis on participation of local stakeholders, consensus
building processes and in-depth analysis of socio-economic factors. Furthermore, the initiative will
provide recommendations regarding appropriate and cost-effective climate change adaptation measures,
and will promote and facilitate the integration of those measures into local and subnational development
planning. Apart from the implementation arrangements and the overall approach adopted, the WACC
initiative has some interesting technical aspects too. The RU team have conducted particularly fine
resolution downscaling of regional climate models to a grid size of just 25 square kilometers, and the
outputs from the downscaling process are now being used to apply the Watershed Evaluation and
Planning System (WEAP) model to the Petchaburi River Basin. The SDF team have developed climate
scorecards’ to facilitate systematic assessment of the potential capacity of government agencies and local
authorities in adapting to climate change, and have identified ‘candidate communities’ - deemed likely to
be representative of the climate impacts faced by communities across the wider basin - as a way to enable
in-depth socio-economic analysis and local development planning to be carried out at the watershed scale.
Finally, the USFS team are developing a set of ‘climate facets’, based around the World Meteorological
Organization’s (WMO’s) climate extremes indices, as a way to provide local stakeholders with context
specific information about potential climate change impacts in a readily recognizable and easily
understood form.
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Climate Change in Thailand: Impacts and Adaptation
Strategies

By Corinne Kisner, July 2008

Throughout the world, countries are experiencing a need to protect their populations and
productive capacities in the face of new climate challenges. Atthe same time, each country
has the responsibility to reduce greenhouse gas emissions and its contribution to a global
problem. These two goals require significant adaptation and mitigation efforts as countries
adapt to a new lifestyle. Thailand has begun implementing interesting strategies to adapt to
climate change, to mitigate some of the effects that are already felt across sectors, and to
protect farmland, coasts and cities. The lessons learned will prove useful to Thailand as it
faces future climate challenges, and can be referenced by other Southeast Asian countries
with similar situations.

Thailand’s Climate Situation

Thailand is the home to 65 million people, the majority of whom live in rural, agricultural
areas. The country is the world's largest exporter of rice, and is often called “the rice bowl
of Asia.” Agriculture employs 49% of the population and contributes 10% of GDP. Tourism
and fisheries abound on Thailand’s 3,200 kilometers of coastline and play important roles
in the economy, providing 6% of GDP and a livelihood to 10% of the population. The
capital city, Bangkok, is home to 15% of the country’s population and serves as the
economic, political and social center not only for Thailand but for the greater Mekong
region, giving itthe status of a global city. Climate change threatens all three important
sectors of Thailand's economy: agriculture, tourism, and trade.

Today, Thailand produces only 0.8% of the world’s carbon dioxide emissions, and has a
lower per capita emission rate than the global average {3.25 metric tons in 2002, compared
with 3.97 per capita worldwide). However, Thailand's total CO2 emissions doubled
between 1991 and 2002 and the government recognized its contribution te global
warming. In April 2007, Bangkok hosted an International Panel on Climate Change summit
and in the following year hosted UN climate change talks. The following month, the
Bangkok Metropolitan Administration published the 2007 Action Plan on Global Warming -
Mitigation, calling for reductions in Bangkok’s greenhouse gas emissions by 15% below
currently projected 2012 levels.

The effects of climate change, including higher surface temperatures, floods, droughts,
severe storms and sea level rise, put Thailand’s rice crops at risk and threaten to submerge
Bangkok within 20 years. The damage to agriculture, coastal tourism, and the capital city
as consequences of climate change will have enormous economic, cultural and
environmental impacts: one degree of warming will destroy the rice crops that are central to
the economy, and a few centimeters of sea level rise will submerge the capital city and
devastate coastal tourism. Thailand’s mitigation and adaptation efforts include a slow shift
to organic agriculture, a tsunami warning systenr along the Andaman Sea, the construction
of a flood prevention wall around Bangkok, and an Action Plan to reduce greenhouse gas
emissions from vehicles and energy use. .

Rice Agriculture and Methane Emissions

Globally, agriculture plays an interesting environmental role: itis both a victim of, and
contributor to climate change. Atthe same time that agriculture is forced to adapt to
challenges involving new soil conditions, more erratic weather patterns, and changing
water availability scenarios, there is pressure to find ways to mitigate agriculture’s extensive
contribution to greenhouse warming. Thailand’s agricultural sector is no exception.

photo by Corinne Kisner ‘



lg“Thai Rice Agriculture, and especially rice

« production, is an essential
component of Thailand's
economy and culture. The verb
“to eat” in Thai translates
literally as “to eat rice” and itis
rare that a meal doesn’tinclude
this staple grain. A common
greeting is “gin kow reu yung”
which translates as “have you
eaten rice yet,” and itis
customary to invite someone
who has not yet eaten to share
a meal. In 2007, Thailand
produced 28 million tons of rice,
compared with 636 million tons
worldwide. That year, Thailand
exported 9 million tons of rice, more than any other country. (Southeast Asia collectively
produces 150 million tons of rice a year, 95% of which is consumed in the region;
agricultural challenges facing Thailand, and the solutions for coping, often apply to its
neighbors.) Historically, Thai farmers grew tens of thousands of varieties, although genetic
madifications have reduced that number drastically. Rice biodiversity boosts sail fertility,
contributes to thriving ecosystems, and has cultural significance. Throughout the year,
there are dozens of ceremonies using different varieties of rice, including black, yellow, red,
white and sticky rice. Following the traditional recipe for a single dish can require up to
thirty rice varieties. Rice production also determines food security for many countries, as it
is the only major grain grown exclusively for food and provides over one fifth of the calories
consumed worldwide. The 2008 food crisis demonstrated the effects of rising rice prices on
impoverished nations, worrying politicians and farmers alike. Climate change has and will
continue to harm rice yields: a study by Okayama University in Japan found that grain vield
declines when the average daily temperature exceeds 84° Fahrenheit (29° Celsius), and
grain quality continues to decline linearly as temperatures rise. Rice, an essential crop in
Thailand, is vulnerable to climate change but also has complex environmental impacts with
no easy solutions.

Rice accounts for 16% of global nitrogen fertilizer use, 13% of phosphate fertilizer use, and
13% of potassium fertilizer use (chemical fertilizer requirements per unit of output for rice
are on par with those for maize, but are less than those for wheat and substantially more
than those for soybeans). In the 2007/2008 ?@Thai Farmer

season, rice crops in Thailand alone required
262000 tons of nitrogen fertilizer. Chemical
fertilizers contribute to greenhouse
gasemissions, decrease soil fertility, have
harmful health effects, and drive many
farmers into vicious debt cycles. However,
organic production, which generally mitigates
these factors, is no panacea in the case of
rice production due to considerable methane
emissions from flooded rice paddies.

- photo by Corinne Kisner

Methane, like carbon dioxide and nitrous oxide, is a greenhouse gas that contributes to
climate change. Although carbon dioxide emissions still pose a greater problem given its
long atmospheric lifetime, global methane levels have climbed to 16% of total greenhouse
gas emissions. Even more problematic is methane’s potency: by weight, methane can trap
21 times more heat than carbon dioxide.

In 2005, Thailand's methane emissions equalled 81.6 million tons of carbon dioxide
equivalent, 51% of which were due to rice cultivation - a statistic that is drawing
international attention to the climate effects of rice paddies. Unlike other crops, where the
environmental focus is on reducing carbon dioxide and nitrous oxide emissions from
deforestation and chemical fertilizers, rice production’s greatest impact is through methane.
In this case, organic fertilizers may not help in the way they can with corn and wheat,
because methane is emitted through the fermentation of organic matter in flooded paddies.
Organic fertilizer alone doesn’t provide the climate solution for rice (although it greatly
improves farmer health and soil fertility), but farmers have adapted other strategies for
mitigating rice agriculture’s climate effects.

Many large rice mills burn rice husks for power rather than oil or coal, and some are able to
sell electricity back to the government, such as the plantin Roi-Et province, a pilot project
with a capacity of 9.8 MW. Burning rice husks diverts the methane that would be produced
by leaving rice husks to decompose in the fields and provides a renewable source of
energy with no net carbon dioxide emissions. Another mitigation strategy is to occasionally
drain rice paddies. ThisTreduces methane emissions by eliminating the bacteria that thrive
in the oxygen-free setting and produce methane by decomposing manure or other organic
matter. A study by Thailand’s Graduate School of Energy and Environment examined the
balance between methane and nitrous oxide emissions and rice yields. The study found



that a three day mid-season drainage during the rice flowering period reduced emissions
with a minimal yield reduction. This was suggested as a compromise between the need to
mitigate climate change and current socio-economic realities.

These mitigation strategies, while strong in theory, have yet to be implemented on a large
scale. As rising temperatures and irregular weather patterns harm rice yields, and as
growing populations threaten food security, Thai farmers and the Thai government will be
forced to further address rice production’s contributions to global climate change.

Erratic Weather: Drought. Flood, and Artificial Rain

During the past decade, weather patterns in Thailand have fluctuated from severe droughts
to severe floods, leaving residential and agricultural areas reeling. Between 1990 and
1993, rainfall was below normal levels, causing water shortages in 1993. Intense rainfalls
in 1994 and 1995 resulted in the worst floods in Thailand’s recent history. In 2005, 11
million people in 71 provinces were affected by water shortages. Now, in 2008, the
population suffers from severe drought again, with over ten million people in the rural
agricultural region [~:Thai Storm

affected. According to} ¥«
Thailand'’s Disaster
Prevention and
department, 55 of the
country’'s 76
provinces have
suffered, damaging
over 150,000 rai
(60,000 acres) of
farmland, primarily
rice paddies. The
drought has
contributed to
concerns of a global
food crisis and
soaring grain prices.

photo by Corinne Kisner

In order to alleviate his country’s suffering due to drought, Thailand’s King Bhumibol
Adulyadej needed a method to increase rainfall. Firstexplored in 1955, the Royal .
Rainmaking project now employs pianes that seed clouds with salt in order to unlock the
moisture within, creating ‘royal rain.’ As his country faced severe droughts in 2002, King
Bhumibol Adulyadej sought a patent for his “cloud-firing” technique to make artificial rain.
The process involves firing silver iodide particles into clouds so that water vapor will gather
around the particles and fall as rain. The King's technique uses two aircraft at different
altitudes to seed warm and cold clouds, allowing a more precise rainfall location. China,
Indonesia, and South Africa are already using the technology, and with Thailand’s help,
Tanzania hopes to begin making its own rain. The technology has been in use for fifty
years now, but skeptics continue to question the chemicals’ effect on soil quality and
biodiversity. The artificial rain is expensive and no substitute for natural rain, and only
treats the symptoms of climate change rather than the causes. However, it can be
instrumental in saving crops that suffer during extreme drought.

' The 2004 Tsunami: Devastation, Restoration, and Lessons Learned

On December 26, 2004, a magnitude 9.3 earthquake triggered the Indian Ocean tsunami,
one of the most devastating natural disasters ever recorded. While the actual tidal wave
was caused by uncontrollable natural forces, many scientists agree that the disaster’s
effects were exacerbated by poor environmental management. Anthropogenic climate
change causes coastal erosion, mangrove loss and coral reef destruction; in the absence of
these natural protective barriers, the giant wave carried its energy all the way to shore,
killing over 250,000 people and causing billions of dollars of damage. In areas where
natural buffer zones remained, such as the Phang Nga province, inland territories were
protected by large manarove forests that dulled the wave's impact and dissipated its

energy.

In the future, sea leve! rise, a proven effect of climate change according to IPCC reports,

may contribute to even greater damage from tsunami waves. Furthermore, climate change

threatens fresh water resources, which are essential in post-tsunami relief efforts. A 2006
mitigation report conducted by the Norwegian
Geotechnical Institute recommended that
Thailand promote public awareness of tsunami
risks, build warning systems and functional
networks of escape routes, and construct
physical protection barriers. Progress along °
these lines has aiready begun: Thailand, with
the help of UNESCO, constructed 76 tsunami



= : : warning towers in the six provinces along the
QTsunaml Warning Andaman Sea coast. The United States
provided two satellite-linked deep-sea buoys
located 1000 km offshore to detect the sudden
increases in pressure indicative of tsunamis,
thereby giving a one hour warning to at-risk
countries. In addition to these preparedness
measures, Thailand has undertaken various
coastal ecosystem restoration projects to
rehabilitate coral reefs and mangrove forests
after the tsunami. Economically, efforts to rebuild
have been efficient, although the devastation on
these islands was extensive, with almost three-
quarters of buildings on Ko Phi Phi destroyed.
ust a few years after the disaster, tourism once again abounds. New buildings are being
donstructed according to higher safety st%dards and signposts on tourist islands such as
Ko Phi Phi and Phuket display multi-linguil explanation of flood risks and evacuation
plans.

Bangkok at Risk

Reports by the Intergovernmental Panel on
Climate Change state that “increases in sea level are consistent with warming. Global
average sea level rose at an average rate of 1.8 mm per year over 1961 to 2003 and atan
average rate of about 3.1 mm per year from 1993 to 2003." The consequences of sea level
rise are abundant. many millions of people will be subjected to floods, coastal ecosystems
will be destroyed, and sea level rise will exacerbate freshwater constraints due to
salinization of estuaries and groundwater supplies. Southeast Asia is not exempt from
these dangers. The IPCC warns that “the megadeltas of Asia are vulnerable to climate
change and sea level rise that could increase the frequency and level of inundation...due
to storm surges and floods from river drainage putting communities, biodiversity and
infrastructure at risk of being damaged. This impact could be more pronounced in
megacities located in megadeltas where natural ground subsidence is enhanced by human
activities, such as in Bangkok.”

Bangkok, Thailand’s capital city and home to over 10 million people, has been sinking 10
centimeters annually. The land subsidence, coupled with rising sea levels due to climate
change, puts the city at risk of disappearing into the sea within 15 or 20 years, according to
Smith Dharmasaroja, chair of the Thai government's Committee of National Disaster
Warning Administration. To counter this threat, disaster prevention experts are now
advocating the construction of a 100 billion baht (3 billion USD) flood prevention wall to
protect Bangkok. Initial designs call for a wall 80 kilometers long, and three meters higher
than the moderate sea level, to be buiit 300 meters offshore to allow mangrove forests to
serve as a natural barrier against coastal erosion. The wall's construction would
demonstrate Thailand’s need to adapt to environmental changes that threaten its
population and economy.

A Call for Action

In May 2007, Bangkok’s Governor Apirak Kosayodhin announced that the Bangkok
Metropolitan Administration (BMA) would sign the Bangkok Declaration on Mitigation of
Climate Change with 23 public and private organizations. The government recognized
Thailand’s, and especially the capital city’s, contribution to global warming and “set a target
of delivering 8 percent of its energy from renewable sources by 2011 and a target of 35
percentin 2020."

Bangkok’s per capita CO2 emissions, at 7.1 tons per capita, are higher than those of other
major cities, such as London and Tokyo (5.9 and 5.7 tons, respectively). 84% of Bangkok's
greenhouse gas emissions are from energy use and transportation; 3% are from methane
emissions from landfills and wastewater. Since the signing of the Bangkok Declaration, the
city has enjoyed various campaigns promoting compact fluorescent bulbs, garbage
reduction, the use of cloth bags instead of plastic, and planting trees on the Queen’s
birthday.

The Declaration aimed to reduce the city’s contribution to climate change through five
measures: “reduce energy and natural resources consumption, reduce greenhouse gas
emissions, promote lifestyles that uphold the sufficiency economy, promote activities that
help absorb greenhouse gases, and build public awareness of global warming.” In the next
five years, the BMA's 2007 Action Plan on Global Warming Mitigation hopes to reduce
Bangkok’s greenhouse gas emissions by 15% below currently projected 2012 levels. In
order to reduce emissions from vehicle traffic, Bangkok is encouraging commuters to leave
their cars at home by improving its mass transit system, constructing bike lanes and
pedestrian walkways, and implementing environmental fee surcharges on gasoline. Other
recommendations in the Action Plan will promote efficient use of electrical appliances and
air-conditioners, seek to reduce methane emissions through advanced waste management
and campaigns for reuse and recycling, and also plant trees in public parks to serve as
CO2 sinks. Itis too early to tell whether these steps will achieve substantial greenhouse
gas reductions, but within a few years, scientists and politicians will be able to measure the
success of Bangkok's Action Plan.



Thailand’s future in the face of climate change remains [2Bangkok
uncertain. Like many countries, it contributes to global “
warming through energy use and agriculture. Like many
other countries, it feels the environmental, social, and
economic impacts of floods, droughts, and severe storms.
Thailand’s mitigation and adaptation efforts, such as the
Action Plan to reduce greenhouse gas emissions, the flood
wall to protect Bangkok, and the King's technology to create
artificial rain, could be replicated by nations with similar
climate scenarios. Likewise, areas with high risk of tsunamis
or other natural disasters can learn from Thailand’s
devastation and act now to prevent extreme damage from
storms. Thailand is exceptionally vulnerable to small
changes in climate: slightly warmer surface temperatures will
destroy the rice crops that feed the population and bolster the
economy, and a few centimeters of sea level rise will
submerge the capital city and devastate coastal tourism. Changes to agricultural
techniques and disaster prevention strategies will allow the country to maintain its economy
and culture, and efforts by the entire world to reduce greenhouse gas emissions will help
Thailand survive in a changing climate.
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Himalayan glaciers in the Bhutan-Himalaya range are retreating and leaving glacial lakes in their stead,
Satellite image from the Earth imaging Instrument ASTER (Advanced Spaceborne Thermal Emission and
Reflection Radiometer). i
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Toyota's environmental activities are operated from
across value chain ranging fromn planning end design
of environmontally friendly automobile manufacturing
planis to energy management, waslowalor reatment
wasle disposal and technological innovation and
developmarnt In prder o achleve the most envirorementaly
riendly products, Moreover, Toyota emphasizes raising
fls employeas environmental awaseness with the cammon
aim 1o obtain its sustaineble growth both industrialy
and anvironmantally.

Determined to achieve the leadership of transpert in
the futire through good-quslity production, new innavations,
and sustainable environmental concems in order to
foster happiness for everybody in the society, Toyola
Moter Thaltand Ca., Ltd has confinually conducted social
and envirornmantal activities. Our wth annual sustainabla
developrent report still covers 3 main areas which ate
essential to the corporation’s sustainable development,
namely environmantal, social and econcmic. The informaticn
obtained belongs to the fiscal year 2018 (from Aprit 2014
{0 March 2015}
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Climate change glossary

by BBC

A

Adaptation Action that helps cope with the effects of climate change - for example
construction of barriers to protect against rising sea levels, or conversion to crops capable of

surviving high temperatures and drought.

Adaptation fund A fund for projects and programmes that help developing countries cope
with the adverse effects of climate change. It is financed by a share of proceeds from

emission-reduction programmes such as the Clean Development Mechanism.

Annex | countries The industrialised countries (and countries in transition to a market
economy) which took on obligations to reduce their greenhouse gas emissions under the
Kyoto Protocol. Their combined emissions, averaged out during the 2008-2012 period,

should be 5.2% below 1990 levels.

Annex Il Countries which have a special obligation under the Kyoto Protocol to provide
financial resources and transfer technology to developing countries. This group is a sub-
section of the Annex | countries, excluding those that, in 1992, were in transition from

centrally planned to a free market economy.

Anthropogenic climate change Man-made climate change - climate change caused by

human activity as opposed to natural processes.

Aosis The Alliance of Small Island States comprises 42 island and coastal states-mostly in
the Pacific and Caribbean. Members of Aosis are some of the countries likely to be hit
hardest by global warming. The very existence of low-lying islands, such as the Maldives and

some of the Bahamas, is threatened by rising waters.

AR4 The Fourth Assessment Report produced by the Intergovernmental Panel on Climate
Change (IPCC) published in 2007. The report assessed and summarised the climate change
situation worldwide. It concluded that it was at least 90% likely that the increase of the

global average temperature since the mid-20th Century was main(y due to man's activity.



AR5 The Fifth Assessment report from the Intergovernmental Panel on Climate Change
(IPCC) was published over 2013 and 2014. It says scientists are 95% certain that humans are

the "dominant cause" of global warming since the 1950s.

Atmospheric aerosols Microscopic particles suspended in the lower atmosphere that
reflect sunlight back to space. These generally have a cooling affect on the planet and can
mask global warming. They play a key role in the formation of clouds, fog, precipitation and

ozone depletion in the atmosphere.
B

Bali action plan A plah drawn up at the UN Climate Change Conference in Bali, in
December 2007, forming part of the Bali roadmap. The action plan established a working
group to define a long-term global goal for reduction of greenhouse gas emissions, and a
"shared vision for long-term co-operative action” in the areas of mitigation, adaptation,

finance and technology.

Bali roadmap A plan drawn up at the UN Climate Change Conference in Bali, in December
2007, to pave the way fér an agreement at Copenhagen in 2009 on further efforts to reduce
greenhouse gas emissions after the expiry of the Kyoto Protocol. The roadmap gave
deadlines to two working groups, one working on the Bali action plan, and another

discussing proposed emission reductions by Annex | countries after 2012.

Baseline for cuts The year against which countries measure their target decrease of
emissions. The Kyoto Protocol uses a baseline year of 1990. Some countries prefer to use
later baselines. Climate change legislation in the United States, for example, uses a 2005

baseline.

Biofuel A fuel derived from renewable, biological sources, including crops such as maize

and sugar cane, and some forms of waste.

Black carbon The soot that results from the incomplete combustion of fossil fuels, biofuels,
and biomass (wood, animal dung, etc.). It is the most potent climate-warming aerosol. Unlike
greenhouse gases, which trap infrared radiation that is already in the Earth's atmosphere,
these particles absorb all wavelengths of sunlight and then re-emit this energy as infrared

radiation.
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Glossary of Climate Change Terms

by United States Environmental Protection Agency

A

Abrupt Climate Change

Sudden (on the order of decades), large changes in some major component of the climate

system, with rapid, widespread effects.

Adaptation
Adjustment or preparation of natural or human systems to a new or changing environment

which moderates harm or exploits beneficial opportunities.

Adaptive Capacity
The ability of a system to adjust to climate change (including climate variability and
extremes) to moderate potential damages, to take advantage of opportunities, or to cope

with the consequences.

Aerosols .
Small particles or liquid droplets in the atmosphere that can absorb or reflect sunlight

depending on their composition.

Afforestation

Planting of new forests on lands that historically have not contained forests. -

Albedo

The amount of solar radiation reflected from an object or surface, often expressed as a

percentage.

Alternative Energy

Energy derived from nontraditional sources (e.g., compressed natural gas, solar,

hydroelectric, wind). “

Annex | Countries/Parties
Group of countries included in Annex | (as amended in 1998) to the United Nations
Framework Convention on Climate Change, including all the developed countries in the

Organization of Economic Co-operation and Development, and economies in transition. By



default, the other countries are referred to as Non-Annex | countries. Under Articles 4.2 (a)
and 4.2 (b) of the Convention, Annex | countries commit themselves specifically to the aim
of returning individually or jointly to their 1990 levels of greenhouse gas emissions by the
year 2000. -

Anthropogenic
Made by people or resulting from human activities. Usually used in the context of emissions

that are produced as a result of human activities. -

Atmosphere

The ‘gaseous envelope surrounding the Earth. The dry atmosphere consists almost entirely of :
nitrogen (78.1% volume mixing ratio) and oxygen (20.9% volume mixing ratio), together with

a number of trace gases, such as argon (0.93% volume mixing ratio), helium, radiatively

active greenhouse gases such as carbon dioxide (0.035% volume mixing raf'io), and ozone. In
addition the atmosphere contains water vapor, whose amount is highly variable but typically

1% volume mixing ratio. The atmosphere also contains clouds and aerosols. u

Atmospheric Lifetime

Atmospheric lifetime is the average time that a molecule resides in the atmosphere before it
is removed by chemical reaction or deposition. This can also be thought of as the time that
it takes after the human-caused emission of a gas for the concentrations of that gas in the
atmosphere to return to natural levels. Greenhouse gas lifetimes can range from a few years

to a few thousand years.

A-B-C-D-E-FE-G-H-1-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z-#

Biofuels _
Gas or liquid fuel made from plant material (biomass).? Includes wood, wood waste, wood
liquors, peat, railroad ties, wood sludge, spent sulfite liquors, agricultural waste, straw, tires,

fish oils, tall oil,‘sludge waste, waste alcohol, municipal solid waste, landfill gases, other

waste, and ethanol blended into motor gasoline. m

Biogeochemical Cycle
Movements through the Earth system of key chemical constituents essential to life, such as

carbon, nitrogen, oxygen, and phosphorus. -
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Glossary of climate change acronyms

by United Nations Framework Convention on Climate Change

Assigned amount unit (AAU)
A Kyoto Protocol unit equal to 1 metric tonne of CO2 equivalent. Each Annex | Party.
issues AAUs up to the level of its assigned amount, established pursuant to Article 3,

paragraphs 7 and 8, of the Kyoto Protocol. Assigned amount units may be exchanged
through emissions trading.

Abatement

Refers to reducing the degree or intensity of greenhouse-gas emissions.

Accession

An-act whereby a State becomes a Party to a treaty already negotiated and signed by
other States; has the same legal effect as ratification.

Activities implemented jointly (AlJ)

Activities carried out under the Convention to mitigate climate change through
partnerships between an investor from a developed country and a counterpart in a host
country under a pilot phase that ended in the year 2000. The purpose was to involve
private-sector money in the transfer of technology and know-how. See also Joint
Implementation

Adaptation

Adjustment in natural or human systems in response to actual or expected climatic
stimuli or their effects, which moderates harm or exploits beneficial opportunities.

Adaptation Committee (AC) '

The Adaptation Committee was established by the Conference of the Parties as part of
the Cancun Agreements to promote the implementation of enhanced action on
adaptation in a coherent manner under the Convention, inter alia, through various
functions. More information available here.

Adaptation Fund
The Adaptation Fund was established to finance concrete adaptation projects and
programmes in developing countries that are particularly vulnerable and are Parties to



the Kyoto Protocol. The Fund is to be financed with a share of proceeds from clean
development mechanism (CDM) project activities and receive funds from other sources.
It is operated by the Adaptation Fund Board. More information available here.

Ad hoc Group on Article 13 (AG13)

A subsidiary body (committee) created by COP-1 to explore how to help governments
overcome difficulties experienced in meeting their commitments under the Climate
Change Convention (1995-1998).

Ad hoc Group on the Berlin Mandate (AGBM)
A subsidiary body created by COP-1 to conduct the talks that led to the adoption of
the Kyoto Protocol. The AGBM concluded its work on 30 November 1997.

Ad hoc Working Group on further commitments for Annex | Parties under the
Kyoto Protocol (AWG-KP)

The AWG-KP was established in 2005 by Parties to the Kyoto Protocol in Montreal to
consider further commitments of industrialized countries under the Kyoto Protocol for
the period beyond 2012. More information here.

Ad hoc Working Group on Long-term Cooperative Action under the Convention
(AWG-LCA)

The AWG-LCA was established in Bali in 2007 to conduct negotiations on a strengthened
international deal on climate change. More information here.

Ad hoc Working Group on the Durban Platform for Enhanced Action (ADP)

The ADP is a subsidiary body established at COP 17 in Durban in 2011 to develop a
protocol, another legal instrument or an agreed outcome with legal force under the
Convention applicable to all Parties. The ADP is to complete its work by 2015 in order
to adopt this protocol, legal instrument or agreed outcome with legal force at the
twenty-first session of the COP and for it to come into effect from 2020. More
information here.

Afforestation

Planting of new forests on lands that historically have not contained forests.

Aliance of Small Island States (AOSIS)
An ad hoc coalition of low-lying and island countries. These nations are particularly
vulnerable to rising sea levels and share common positions on climate change. The 43





