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Police Lieutenant General Somsak Kwangsopa, Board Member of SIEP Foundation

Talking about SIEP, it was a great luck of my life to
be a part of this project since the beginning. My attention is to
work for the Royals on every Royal Development Projects.
HRH Princess Maha Chakri Sirindhorn has been concerned
about natural resources and environment those have been
destroyed continually causing serious imbalance in nature.
Therefore, to be a part of the solution of the Princess’s project
is my really proudest. It corresponds to my intention to do just
only two things after my retirement; planting and working for
the Royals.

SIEP is special in that it is @ mangrove forest-in the
area of Rama VI Camp-that is naturally connected to the
mountainous forest which is the origin of the watershed. Both
of the forests have been destroyed a lot; accordingly, the
Border Patrol Police Bureau had set up the ideas to solve the
problems by establishing SIEP as a celebration for the 48"
birthday anniversary of HRH Princess Maha Chakri Sirindhorn
on April 2, 2003.

From our several meetings together with the
suggestions of the foreign consultants, the framework of the
Park has been step up to an international environmental park,
based on the sufficiency of our potential area and other
ecological factors.
in SIEP
implementation of the transferred knowledge, such as the

What we want to see next is the
conservation of forest and energy, the protection of
environments and ecosystems, so as to be able to
successfully develop our real communities. Please not just
kept the gained knowledge inside the Park, but bring out to
our children, our nation’s hope, and extend it increasingly.

Lastly, the message that | would like to leave to the
readers is that please come to explore and increase your
experiences through the real matters at SIEP. You can then
apply the experience you got to your house, your community,
and also your society. Begin your experiment with the small
sector and when it works well move to the bigger and bigger
parts afterwards.
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Police Major General Direk Pongpamorn

Board Member and Secretary General of SIEP Foundation

“SIEP” is my great pride owing to the fact that | have
proudly worked for HRH Princess Maha Chakri Sirindhorn.
This Royal development project has been organized to build
awareness and understanding in environmental issues to all
people of all nations in this globe.

The most obviously important thing is the plenty of
potential areas for education. There should be created as a
perfect natural classroom of each ecosystem, just like
all-in-one ecology research laboratory, according to the
connecting from watershed in the mountainous forest to
mangrove ecosystem beside the sea.

The origin of SIEP started from the requirement of
mangrove planting of HRH Princess Maha Chakri Sirindhorn
to restore mangrove habitats. More than 200 red mangroves
(Rhizophora mucronata) had been planted and many
studies of maintenance and monitoring had been done
afterward.

At the beginning of the studies at SIEP, the Park
faced many problems, mainly from sands, being washed
away with the tide, depositing in the canals near the planted
area. This covered sand made the tide at the mangrove
habitat disappear. Therefore, the solution for this problem was
using machines to get the covered sands out of the canals so
as to let the tide run in normal patterns once again. However,
this method did not solve the problem sustainably. The Park
then asked for the advice from the Office of Natural
Resources and Environmental Policy and Planning in coastal
system management to solve this problem.

After understanding the coastal system, we saw lots
of ways to develop this area. The first development was the
establishment of sand protection measures for the canals and
no machines for digging out were needed any longer.

When the initiated project was full of values and
advantages to community, we consequently introduced “SIEP”.
The Park has been established as a celebration for the 48"
birthday anniversary of HRH Princess Maha Chakri Sirindhorn.
SIEP is aimed to be a learning source of environmental
protection, renewable energy, and energy conservation. Various
activities in the Park will build up the awareness in environment
protection and energy conservation for people.

All of these will allow people to understand the
ecosystem and environment better. If we can get the public
more involve, we will have a model of sustainable
development integrated with public participation; the actual
advantages.
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Last of all, | would like you to think much more about
the environment, especially the global warming which is caused
by the greenhouse gases, mainly carbon dioxide (COZ). The
carbon dioxide (COz) is occurred from the burning of fossil fuels,
such as coal, oil, and natural gas and also from the
deforestation.

If the world still emits the greenhouse gases at the
current rate, the temperatures of the globe will be increased
causing temporary flooding, drought in some areas, the rise of
sea level, and the vanishing of some beaches, for instance.
These situations will be obviously seen more and more.
Thailand also has some of these impacts. So, we should
together stop destroying our forests and doing more
plantations since the plants will absorb carbon dioxide for us.
Also, we should save the energy using less materials which
generate the greenhouse gases.
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The Logo of the Sirindhorn International Environmental Park
At the top are the royal initials “So Tho”, referring to the celebrations on the occasion of HRH Princess Maha Chakri

Sirindhorn’s Forty-eighth Birthday Anniversary, for the honorable deeds and ingenuity of HRH the Princess in the conservation

of the environment, history, and culture.

A picture of the green tree means the Sirindhorn International Environmental Park where is a place for the rehabilitation of the

environment, mangrove forest, and mixed deciduous forest. It is also a habitat of fauna, which is represented here by a picture of birds.

Those birds flying to feed or nest somewhere implies that such place has an abundance of forest and various species of animals.

The blue line means the rehabilitation and protection of mangrove forest and beach forest to regain its abundance, like

the kindness from HRH the Princess who has continued to provide assistance to the protection of forested land that is the

habitat of wild animals and species of plants.

The blue figure includes an ocean, sea, fish, corals and sea grass. The Sirindhorn International Environmental Park is a coastal

park rich in natural resources. The Park serves as valuable ecotourism and historical attraction of Thailand and the world.
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Journal of the Sirindhorn International Environmental Park

The Mission of the Sirindhorn International
Environmental Park

SIEP is operated by the Sirindhorn International
Environmental Park Foundation under the Patronage of HRH
Princess Maha Chakri Sirindhorn. Dr. Sumet Tantivejkul is the
chairman of the Foundation Board. The Board will progress
the mission according to HRH the Princess’ concepts and
guideline. SIEP Foundation has been created under the
Patronage of HRH Princess Maha Chakri Sirindhorn since May
28, 2002.

Since then, SIEP has been organized. Through the
great and continual assistance of various organizations
including government agencies and private sectors, the
operation of the Park has been regularly supported.

SIEP was immeasurably blessed by HRH Princess
Maha Chakri Sirindhorn via grand opening on July 19, 2008,
which brought magnificent happiness to all of executives and
employees of the Park, as well as the supported agencies to
the Park.

Now SIEP has potential to be a source of training,
distribution and demonstration of information on science and
technology integrated with conservation of energy, natural
resources and environment as well as the local wisdom for
interested students and general people, both Thais and
foreigners. The Park holds various buildings and facilities that
can facilitate the activities, which are consistent with SIEP’s
mission. These learning and demonstration resources are as
follow:

1. The Princess Mangrove Plantation

After the partial dredging at Bang Tra Noi canal and
Bang Tra Yai canal by the Border Patrol Police Bureau in order
to prepare the area for mangrove plantation had done, HRH
Princess Maha Chakri Sirindhorn had come to plant the red
mangroves on August 17, 1994 and given the additional
suggestion “do learn how to survive the planted mangroves and
then plant more”. The lesson learned from this area is later the
important data for other similar mangrove planting sites.

The “Princess Mangrove Plantation” is one of the
important learning sources in the country on mangrove

ecosystem and mangrove restoration.
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2. Energy for Environment Centre

The Energy for Environment Centre has been
supported by Energy Policy and Planning Office, Ministry of
Energy, through the Energy Conservation Promotion Fund by
the exhibitions of energy for environment which aim at
providing information about energy efficiency and for the
training programs on energy efficiency and renewable energy
technologies. The two-way communication exhibitions are
displayed and divided into three groups. Each group contains
different methods to deliver information on energy and
environment, such as using models or simulation models, give
a demonstration, and do experimentation.

In addition, there are two exhibitions on the Sufficiency
Economy. The first station displays philosophy of sufficiency
economy, the concepts developed by HM the King, with the
support of the Crown Property Bureau. The other station
demonstrates the energy usage in line with the sufficiency
economy principle, with the support of the Department of
Alternative Energy Development and Efficiency, Ministry of
Energy aiming at introducing the knowledge on technologies of
alternative energy and conservation to the real practice in local

communities and communities all over the country.

3. Education for Sustainable Development

Center

The center for natural resources and environmental
conservation has operated activities relating to sustainable
development studies emphasizing on learning and understanding
of the environment, interdependency, and sustainable utilization.
The courses of natural studies at SIEP have been organized by the
World Wildlife Fund (WWF) or the WWF Thailand.
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4. Wastewater Treatment System: The
Integrated Constructed Wetlands

The Integrated Constructed Wetlands is the system for
wastewater treatment using natural processes integrated with
plantation. The plants to be used in the process are the plants those
found in natural wetlands, such as bulrush, reed, and cattail. The
wastewater from lodging houses of police officers at the Rama VI
Camp about 200 cubic meters daily has been discharged to the
area of constructed wetlands of 9.5 Rais. The technology applied to
this treatment is developed from the Laem Phak Bia project, the
Royal environmental research and development project. Thus, this
technology plays an important role in promoting environmental
conservation and biodiversity. This wastewater treatment system is

operated by the Wastewater Management Authority (WMA).

5. Learning Center for Coastal Erosion
Protection

At the coastal area of SIEP, there are several structures
constructed to prevent the beach erosion. Breakwaters and groins
in front of the Park are for beach erosion prevention. Jetties at the
mouth of the canals are constructed for allowing seawater flowing
into and out of the mangrove area. This will help in balancing the
mangrove ecosystem and also in breeding of aquatic species.
Moreover, it can be a shelter for local fishing boats.

6. Learning Center for Renewable Energy

Solar energy -
installations. The first photovoltaic power generation of 28.86
kilowatts-hour has been installed at the parking lots of the Energy
for Environment Centre building. The other set of 16.095
kilowatts-hour has been installed at Energy and Environmental
Conservation Camp. The generated electricity is some part
supplied into the grid and some is independently used in the Park
area in lighting the parking area and the walkways in the night time.
A solar water pumping system is also installed for watering the

In SIEP, there are two sets of solar cells

forest area.

Wind Energy - The Park has utilized wind energy for
agricultural purposes. The wind turbine of 21 cubic meters
per day pumping capacity has been installed. The pumped
water is used in terrestrial forest and agricultural areas. The
project demonstration of electricity generation from a small
wind turbine is organized by installing 3 wind turbines of 1
kilowatt-hour each, representing as a mini wind farm system.
This project wants to promote learning and understanding in
clean energy usage and spending wind power as alternative
energy in the near future.

27



7. ANEMSAYSIHNAINULASRILINRAN

Tasnisaduayuainnasnuiiadaasunisayinyg

WA ANTUNUUTEUILLAZLHUNANIYE NTENTNNANIU
mmuLﬂuzﬁmummmmwnJﬂ'amuLL@”wnmﬂuﬂummmmﬂ
mLﬂuwﬂmwmvmmmiﬂmu’twLa‘ﬁmmummmﬂwwmmu
Lazdauanden szneudae RN uUse ‘Vlﬂ‘ﬂf]LL‘LI‘LISLM
Uszndandsanu amniasiud arunatauds LAZANLATINNAN
wananigeilvinge davfuianssunisvieaiadeiing ne
NNINETOUAUYANHBITHTNG

8. ANERILINADNUNUNTNR

amuﬁﬁmﬂﬂ@muLLmﬁmmmﬁwmmm{ ATIAANERT
uazmnalulad mfammﬂmmm@ﬂu’éﬁmﬁqu,qmﬁfau nsausny
WANULAZN RN UnauNY afaulnesnudaesy
neserfinenmaniuazmalulat (@aom.) wenanil ] datlsenonlel
I VT I Y me@wumwmdnfamu LL@wUﬂﬂ@V]'Jllﬂ‘V]
aula

9. Viﬂ\?ﬂ&lﬂW’ﬂ\T\'l']uLLﬂuﬂ\'lLL"Jﬂ@’ﬂN

Lﬂumuuuwmm@‘lummmuawmwmwa
Fawnnday mmmﬂ'lummiﬂuﬂwmmum@mmmafau Tng
muwwwmn‘lumﬂwmmi Gk Wugudaumisdauas mfa
ﬂumwmqq muwmmuummmmmm mmmhmmim@
n17dunAdn d1ede 1ilatlsy ﬂ'aummmummaumﬂmemu
AINT WATATBUNIINARUTINAD LAY mﬂumwm\m e
Lmﬂma”l,uﬂuimmumu‘l@LW@’LmLﬂum@ﬂsmfaummﬂumi
AEUEUNE T ULAYRILI AR DY mmmt,ﬂuﬁuﬂﬂmummﬂ@w
mwmmmmymwmmummmmmﬂ [Naa¥abadneuay
LN?;ILLW@ﬂQWN?ﬂ’]uW@NﬁuLL@u'&QLLQ&]@@N wWianuiateuu
mumwamqﬂmmmmuﬁm‘lwmmmummmmmmimu
N1938Y NNTEAU N13INE LL@wﬁ%WNIBJi‘ﬂ@QmﬂﬂdﬂﬁQ1WﬁLL@.,,
PN TEINA

28

7. Energy and Environmental Conservation

Camp

The Energy and Environmental Conservation
Camp is supported by the Energy Conservation Promotion
Fund, Energy Policy and Planning Office, Ministry of
Energy. SIEP training courses and activities have been set
up for all people interested in energy and environment
conservation. Many types of guesthouses which have
been designed for energy saving, the outdoor campsite,
and the patio are available at the Park. Besides, there is a
dock for canoeing; an opportunity for learning nature and
eco-tourism.

8. International Environmental Camp

The Park is also sponsored by the Institute for the
Promotion of Teaching Science and Technology (IPST) in the
role of a place for training teachers in science, mathematics
and technology on environment, energy conservation and
alternative energy development. The Park contains many
types of guesthouses to accommodate the trainee and other
interested individuals.

9. Energy and Environment Library
The Energy and Environment Library is housed in the

Energy for Environment Centre. This library is a collection of books
and other medias on energy and environment arranged for
learning, searching and referencing purposes. It also produces
books and other media to distribute to interested schools for using
in energy and environment teaching and learning. Besides, the
library plays role as a center for exchanging ideas and comments
between other libraries and its members to create a network of
energy and environment. The library is just like a treasure of
wisdom for all Thai and foreign users.
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HRH Princess Maha Chakri Sirindhorn plants tree in campaign “Plant for the Planet!

Plant for the Future!-The Billion Tree Campaign”.

In addition, being a learning center on conservation of
natural resources and environment, building environmental
awareness in young people and general people on realizing the
importance of tree planting in order to reduce the impact of
climate change, SIEP has been part of “Plant for the Planet!
Plant for the Future!- The Billion Tree Campaign” in Thailand in
cooperation with the Foundation for Global Peace and
Environment of Japan, the World Environmental Organization,
the Department of Environmental Quality Promotion, Ministry of
Natural Resources and the Environment, Thailand. This project
has been started since 2008 and was divided into three phases.
In the first phase, five types of trees were planted by HRH
Princess Maha Chakri Sirindhorn along the beach nearby Bang
Tra Noi canal on Saturday, July 19, 2008; Barringtonia asiatica,
Derris indica, Diospyros areolata, Syzygium cumini, and
Manilkara hexandra. Phase 2, which is started in 2009, involved
planting trees in temples and schools in Cha-am District, Ta Yang
District, and Kaeng Krachan District, Phetchaburi Province. This
phase finished in November, 2010, where 15 participating
schools and temples had completed their activities. Phase 3 is
currently in action and focuses on mangrove planting in SIEP
area.

As a learning center and a demonstration site for energy
and environment, SIEP is accredited by the United Nations
University as a Regional Centre of Expertise on Education for
Sustainable Development (RCE) on March 28, 2008, SIEP now
has been visited by more than 80,000 people yearly.

From the time HRH Princess Maha Chakri Sirindhorn
had planted the first mangrove tree in coastal area at
Mrigadayavan Palace, SIEP today has been developed
considerably in conservation of energy, natural resources and
environment, building awareness in conservation for young
generation, and generating new knowledge in natural
conservation and utilization. SIEP Foundation, continually
supports SIEP activities to accomplish the proposed
objectives and to continue the Royal development projects.
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Recurring Floods, Repeating Droughts: Adaptation to Climate Change

SfA. AS. 18 FANSNAg

Assoc. Prof. Dr. Seree Supratid

geuosnsqudwavouiliedonondou Director of Energy for Environment Centre

The Sirindhorn International Environmental Park
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Climate change that coincides WQQI 3 ’\?[\O

warming is generating enormous damages to many countries.

Major disasters in the past 10 years are th_Jite severe and
create increasingly more damages, such as the heat wave
event in Europe in 2003, a severe flood with the rr;xéximum ,J
rainfall of 944 mm per day in India in 2005 killing over 1,100
people, cyclone Nagis hitting Myanmar in 2008 and making a___
death toll and loss of more than 100,000 people, as well as @Lﬁ
massive flooding across Thailand in late 2010. A recently e
severe flood in early 2011 in Australia resulted in inundation of .
many cities, especially Brisbane was inundated for several
weeks. Latest events of flash flood and landslide in suburban
Rio de Janeiro killed more than 1,600 people, which arée-the
most severe events in the history of Brazil.

An example of significant events in mid 2009
(August 7-10, 2009) was typhoon Morakot made a
landfall Taiwan (Figure 1), resulted in more than 2,500 mm
of rainfall in 48 hours. The typhoon left with a death toll of
more than 650 people, despite Taiwan is considered as

one of the best countries in terms of responses and
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2009).
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Figure 1 Typhoon Marakot clashed Taiwan during August 7-10, 2009. ﬁ

preparednesses for disasters. Many people were still
skeptical why there were so many people dead.
Considering of Figure 2, which was taken from the actual
locations of the Shaolin village (city of Kaoshiung),
showed conditions before and after the events. The
mudslide buried more than 100 people in this village.
Many questions then had arisen as to the national disaster
management system of Taiwan. The rescue teams,
including soldiers and civil servants had not received any
orders to get into the area after four days. Additionally,
the Taiwan government (on August 11, 2009) by the
Minister of Foreign Affairs refused any assistance from
overseas. As a consequence the popularity of the
government declined immediately. Based on the case of
Taiwan, Thailand should have come up with an important
case study because if we were to face something like this
we would not know what would happen.

The next few days (September 25-27, 2009)
typhoon Ketsana hit the Philippines (Figure 3) with
approximately 424 mm of rainfall in 12 hours, resulted in
many cities inundated. The death toll was more than 100
people and the economic and social losses were severe
up to the point that the government had to call for an
emergency assistance from other countries.

Recently, a large scale flood caused by La Nina
phenomenon induced a heavy rain (> 200 mm/day) to the
northeast of Australia continent starting from Queensland,

particularly in Brisbane (Figure 4). The upstream
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Figure 4 Flood events in the city of Brisbane, Australia in 2011 (www.australia.au).
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dam (Wivenhoe Dam) reached its maximum storage capacity
such that it needed to release water through its spillway over
645 million cubic meters/day. This resulted in the cracking of
river bank walls of longer than 300 meters along the Brisbane
River with an economic loss of not less than 200,000 million baht.
It was estimated that the damage may take at least two years in
order to restore to their original condition. In addition, there were
flash floods and mudslides in Brazil (Figure 5) which was the
most severe in history with more than 250 mm of rainfall/day.

As the only Thai, who was selected as the lead
author for a special report on “Managing the risks of
extreme events and disasters to advance climate change
adaptation” of the Intergovernmental Panel on Climate
Change (IPCC) Working Group Il (WG Il), | had an
interesting information and focused on adaptation
measures rather than mitigation measures on greenhouse
gas emissions which was still highly uncertain. Although it
could have been agreed upon at this time the impact
could not be reduced immediately. It would take 100-1000
years; therefore, the impact reduction of the threats from
climate change would need restructuring of society to
become a strong society and could appropriately adapt to
the situations. All people, however, must be aware of
severity and frequency of disasters, which will
subsequently increase. In the IPCC WG Il meeting the
strategy of “Climate Smart” was reiterated in that it is a
wise adaptation to the threats of climate change. The
developed countries that have implemented the “Climate
Smart” strategy (Figure 6) such as the case of the
Netherlands formulating “Living with Water” strategy,
including the increase in height of dikes and construction
of underground water storages in all public areas. In
Florida, USA many cities have designed houses with a
high under space. In Singapore, the dikes around the

In Vietnam, the

island were increased in height.

Ui 5 nwmgnisafiihdlwanann uazlraunsuluyszimausa 2554
(www.slideshare.net)
Figure 5 Flash flood and mudslide in Brazil, 2011 (www.slideshare.net).
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constructions of permanent dikes close to the sea are
began.

Many people are still doubtful whether in 2012 it
would really become the end of the world. Applications of
mathematical model to predict changes of global climate
in the next 100 years did not find such evidence. However,
there is a possibility that the world would have to face with
the worst catastrophe. Data from experts of several
institutes, including IPCC indicated that the efforts to
control the global temperature emission not to exceed
more than 2°C are needed to control the amount of
greenhouse gases emission not to exceed 450 parts
per million (ppm). At present, the amount of greenhouse
gases is about 380 ppm and tends to increase at the rate
of about 2 ppm per year. Thus, if there is no any
measures in place, the world will have to face with
something unexpected in the near future (about 30-40
years). This would have to take some time before the

people on earth get affected, such as predicted sea level
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rise may increase to nearly 1.5-2 meters in the next
century. If that were to happen, many areas in the world
would be inundated.

For Thailand, the 2010 Great Flood is an
important lesson that cannot be overlooked in all
dimensions of disaster administration and management.
Loss of people lives cannot be valued. This coupled with
the economic loss across all sectors brings about new
phenomena which have both strengths and weaknesses
that Thai society should be aware of, be responsible for
and sacrifice together to create a norm and generate a
share benefit. In this regard, Thailand can get out of the
vicious (loss) circle which will come back again
unavoidably. The future then will depend on all sectors of
society from policy-makers, political groups, public and
private sectors, people groups and NGOs of how they will
be able to adapt themselves to the situation. Most
importantly, the appreciation of Thai people on “the royal
grace” of HM the King who always stands by his people,
and whenever the people suffer he will suffer much more.
The will of HM the King’s Initiative Projects is appearing
throughout Thailand. As an individual | want to bring the
lessons to reflex, evaluate and analyze to open up the
facts for all concerned sectors to jointly think over and
improve of disaster administration and management.

Upon case study of this event the society must
accept that we underestimated the La Nina phenomenon
and the impacts of climate change. | used to provide

technical data and continuously monitor the situation
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while giving warnings to Thai society since the end of
2009 that at the beginning to mid 2010 we may have to
face with severe drought and at the end of the year we
may have to experience major floods, especially in Hat
Yai district. In addition, | also emphasized that by the year
2020 the Bangkok metropolitan area and its vicinity may
have to face with a major flood resulting in a tremendous
economic loss. | used the word “may” so the society did
not pay attention to and was not aware of the incident.
Administration and management of disasters is risk
management like doing business with many risks to
consider. If the assessed impacts are acceptable, it is not
necessary to do anything. On the other hand, if the
assessment indicates severe impacts, we have to do
analysis for mitigation measures. The meeting of experts
on disasters of the Intergovernmental Panel on Climate
Change (IPCC) has data indicating several risk factors.
Upon this event we were attacked by
multidirectional enemy (rainy clouds) coming simultaneously
and about the same time. It is accepted that the La Nina
phenomenon in 2011 was the most severe in 60 years. If
you still remembered last year incident during October and
November, we just experienced drought since late 2009
and continued until mid 2010. The water storage in medium
and large reservoirs became decreasing less than 40% of
the available storage capacity. The government, then
issued some recommendations to suspend the off-season
rice and to postpone the planting of in-season rice to about
2 months (but in fact the guarantee policy of rice price and
the market price are incentives to farmers to increase rice
plantation). From September to October there was a heavy
rain in lower northern, central, eastern and middle
northeastern parts of Thailand along the low pressure
trough. As a consequence many medium sizes of reservoirs
could not receive any more water due to the continuation of
rainfalls. Several provinces in the low lying central region of
Thailand were widely flooded (Suphanburi Lopburi, Saraburi,
Angthong and Ayutthaya, etc.). The situation became
intensified when the water inflow to the Chao Phraya Dam
and Pasak Jolasid Dam were in large quantity and could not
divert to the Tha Chin River and Chainat-Pasak canal. If that
large amount of water were to be diverted, it would have
aggravated the existing damages to the people in

Suphanburi and Lopburi and resulted in a large scale
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inundation of downstream communities of the Chao Phraya
Dam (Chainat, Inburi, Singburi, Angthong and Ayutthaya)
and the Pasak Jolasid Dam (Tharue and Nakornluang
Districts). The amounts of water discharged through the
Chao Phraya Dam (about 3,600 cubic meters per second)
and the Pasak Jolasid Dam (about 1,200 cubic meters per
second) would be merged at the district of Bangsai. This
occurrance resulted in flooding of several areas in
Ayutthaya Province (Bangban and Sena Districts),
Pathumthani (Muang and Samkhok Districts) Nonthaburi
(Pakkret and Muang Districts) and Bangkok area
(communities outside of the water protection dikes). The
amount of water flowed into downstream basins of the Chao
Phraya Dam and the Pasak Jolasid Dam (about 2,800
million cubic meters per second) was beneficial in that the
water flow to Bangkok area would be reduced. The situation
had changed from drought to flood in about 2-3 months.
The medium size dams (Lam Tra Kong Dam and Lam Phra
Phloeng Dam) would not be able to further delay the water
flow; thus, the water was discharged to downtown
Nakhonratchasima Province and Pakthongchai District. In
addition, the amount of water discharged to the Moon and
Chi Rivers could cause a domino effect of inundation to all
communities along the rivers. The downstream provinces
still had times to be prepared for the effect as water mass
would take some time to flow downstream.

Regarding the concerns on the future flooding in
Bangkok and its vicinity there are data from IPCC (2007)
and several other agencies such as Nicholls et al. (2008)
and World Bank (2010) indicating many risks that
Bangkok, the capital, may have to face a major flooding in
the future. | studied and assessed the potential impact of
floods in Bangkok and found that rainfall data, water flow
during the flooding season (tended to increase by 10-15%),
land use change (wetland areas have decreased from
60% to 25% in the past 20 years), land subsidence (about
2-10 cm per year) and an increase in sea level (about 2-3
mm per year). Of all these significant factors would result
in the Bangkok and its vicinity to experience greater risk
and vulnerability. This study was conducted to model the
future flood in Bangkok and its vicinity. It was found that
many areas may have to be inundated for 1-2 months
(Figure 7), beginning from the upstream provinces,

Ayutthaya, the whole area of Pathumthani Province, most



U1 7 Nuiiviaungamn 4 waziuoumaluawiam (World Bank, 2010) -l
Figure 7 Future Flooded areas in Bangkok and its vicinity (World Bank, 2010). I

mm"gﬁi@mil,ﬂ??l'ﬂuLLﬂmqﬁmmﬂﬁﬁmmﬁ%ﬂuﬁ%ﬁm
antunisasugiull uanwilaannuinsnisnisannislaes
Fradaunsyan iy nsdanisdudailes nsanusnEig
ﬁui}ﬁ nadaa¥ne vievniuiliiui n1sdgnin TR
thgnenau nslinnadne waznisairepaumszainiiaafy
mamwumnmﬂﬂﬁﬂuuﬂmqﬁmmﬁ s

LANAN981984 / Literature cited

IPCC (2007) Intergovernmental Panel on Climate Change,
Summary for Policymakers: Impacts, Adaptation and
Vulnerability, Contribution of Working Group 1l to the
Fourth Assessment Report of the  Intergovernmental
Panel on Climate Change, (Parry, O.F. Canziani, J.P.
Palutikof, P.J. van der Linden and C.E. Hanson, (Eds),
Cambridge University Press, Cambridge, UK,

7-22 pp.

Nicholls, R.J. et al. (2008) Ranking Port Cities with High
Exposure and Vulnerability to Climate Extremes :
Exposure Estimates, OECD Environmental Working
Papers, No. 1, OECD Publishing.

World Bank (2010) Climate Risks and Adaptation in Asian
Coastal Megacities, A Synthesis Report, 120 pp.

NSANSONENUADIDOAOULNUNNAASUSS

Journal of the Sirindhorn International Environmental Park

area of Nonthaburi Province and some areas of Thonburi
and eastern Bangkok. The initial cost of damages was
assessed at about 150,000 million baht. More importantly,
there will be a major difficulty in administration and
management of given measures which will not be able to
use suitably and efficiently owing that the future floods will
be too complicated and too severe.

Finally, the Sirindhorn International Environmental
Park has induced the HM the King's philosophy on
“Sufficiency Economy” as a case study of “Climate Smart”
for Thai communities based on the principles of nature
and simple life style (as mentioned by Dr. Sumet
Tantivejkul). In rural area, communities are often
vulnerable to the threats more than those in urban area.
The allocation of farm land into a suitable proportion
(water pond 30%, paddy field 30%, mixed field crops and
orchards 30% and residential area 10%) will be able to
reduce the impacts of climate change from extreme to low
magnitudes. During the heavy rain, when the amount of
water from upstream is large, if every household prepares
the water ponds to store upstream water as monkey
cheeks, the impacts of flooding can be alleviated more or
less. In the same token, when facing with the dry season,
there still have water in the pond for cropping. The
arrangement of a residential area with high space under
the house as the former Thai style house can help
increase the area for water, as well as can provide a
farming area or a suitable living space in dry season.
Such an approach is a wise adaptation of community to
the threats of future climate change. Particularly, in
Thailand that the IPCC has predicted to experience an
increase in flood and drought risks. At the same time the
adjustment of government strategies on climate change is
necessary to be taken in parallel to mitigation measures
for greenhouse gas emissions, such as urban planning
management, wetland preservation, construction of water
reservoirs, reforestation of upland and mangrove forests
and education and awareness raising on impacts of

climate change, etc.
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The World Is Sick
Although “The world
is sick.” is a sentence that has
an implication of a negative sense, it
is an important reminder to all human
beings. Forty years ago when biodiversity data was
first systematically collected, it was indicated that the world is
moving towards an imbalanced and unsustainable
development. There are five main causes namely 1)
changing land use 2) over-exploited of natural resources 3)
production of wastes and hazardous substances 4) climate
change and 5) conflicts and social unrest amongst ethnic
groups. The Living Planet Report (2010) described the
global physical health by developing three indices namely
living planet index (LPI), ecological footprint and water
footprint.

Living Planet Index, which is an indicator for global
ecological change, decreased by about 30 % during 1970-2007
(Figure 1). It is clearly evident that ecosystem was
continuously degraded. After 1970 an over-consumption of

resources had begun and increased over the reproduction

capacity. The emission of CO2 exceeded the absorption
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ability of the ecosystem. This led to the situation known

as “Ecological Overshooting” (Figure 2).

Built-up land

Number of Planets

1961 1971 1981 1991 2001 2007

97 2 aanilael (Living Planet Report, 2010)
Figure 2 Ecological footprint. (Living Planet Report, 2010)

In 2007, human consumption of natural
resources amounted to approximately 2.7 global
hectare (gha) per capita, while the global ability to
reproduce amounted to only 1.8 global hectare (gha) per
capita, causing an ecological overshoot of 50%. It
means that the world would need at least 1.5 years to
rehabilitate itself to normal state. In another word, we
presently consume resources of 1.5 times of the world
biocapacity comparing to that in 1970 (but we have only
one world). We are destroying the forests more than the
natural ability to re-growth. Marine animals are
harvested at the rate of more than those of the growth
and breeding. Greenhouse gases are emitted beyond
the natural environment can absorb. This is a direct
effect of the increase in global temperatures which
indicates that the human beings are the key driver
(Figure 3).

Definitely, the ecological footprints of each

country are different. For example, the United Arab
Emirates was classified as the highest level of

@) 10
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0.0
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Temperature anomaly (°0)

717 3 gumpfiadalangeau (IPCC 2007)
Figure 3 Average of increasing global temperatures. (IPCC, 2007)
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resources consumption (about 4-5 times of the global
average), while Thailand is still slightly below average. In
case of water footprint it is measured in terms of water need
and wastewater quantity per an agricultural product. For
instance, a cup of coffee has a water footprint of 140 Litres
It means that the given quantity of water is needed for all
stages of coffee production, starting from planting,
harvesting, refining, transportation, packaging, marketing
and treating of wastewater. The country with highest
number of water footprint is India followed by China due to
very high number of populations. For Thailand, it is ranked
9". All these three countries are categorized as moderate to
severe in terms of water stress.

While
international efforts to try to heal the world. The attempt is

“the world is sick” there have been
materialized by the ratification of the Kyoto Protocol to reduce
greenhouse gases emissions in 1997 and entry into force in
2008-2012. Given that the industrialized countries or countries
listed in Annex 1 are to reduce their greenhouse gas
emissions by 5.2 % (based on the level of emissions in 1990)
by the year 2012. Thailand ratified the Kyoto Protocol in 2002
with no obligation to reduce its emissions of greenhouse
gases. However, Thailand can participate in the Clean
Development Mechanism projects which, in turn, have led to
some business opportunities and sustainable development.

In addition, there have been joint efforts amongst
member parties to find solutions or new measures to replace
the Kyoto Protocol which will end in 2012. However, those
efforts would take some time to effectively materialized. Most
recently, the COP 16 at Cancun, Mexico could produce a
Cancun agreement which created a mechanism so-called
“Adaptation Fund.” Considering the effort of each country
based on the “Climate Change Performance Index,” which is
composed of three main factors including the trend of
greenhouse gas emissions (50 %), the level of greenhouse
gas emissions (30 %) and climate change policy (20 %), UK
France, Norway, Sweden, Mexico, Malta, Switzerland and
Portugal are in good level. Thailand achieves a moderate
level and ranks 19" out of 57 countries (average score of
59.8 %). The country of the lowest score is the Kingdom of
Saudi Arabia (25.8 %) which is in the very bad shape, as well
as China and USA.

Part Il Many Cities are being Rotten
Looking from global perspective and scaling down to
Thailand, a recent report from the IPCC (2007) indicated that
several countries in Southeast Asia will be affected by climate
change to some extent from moderate to severe. This is




NSANSONENUADIDOAOULNUNNAASUSS

(Intergovernmental Panel on Climate Change -IPCC) (2007)
seydanadszmaluginiaedsnsiusanidaeldarlify
m@nikumnmﬂﬂ@ﬂuuﬂmmmwnummﬂiuivmuﬂmnm\ﬁ
@uma‘mm il Lummﬂﬂiwmﬂmmuummmmmmqw
mu@mﬂummmwmmimﬂummm mﬂwmummﬂmmum@ﬂ
1aglan (2.15 mmwmmm 2.28 a4ALTALTEE 2.01 BIAN
meﬂm) frvsuat] mqqmummmvmqquau ﬂivmunu
ma‘mmmm @mmmmﬂa‘mmmdu‘luum ‘Wu‘VI Tuau
Aaduluennid Usnnniuuasin ﬂﬁi‘LLﬂiLﬂﬂﬂum'ﬂﬂfL@ﬂ’]@
AZAINANIZNULALATIALNANAANINANANEATNTIN FINNINNT

wnsszunrealsadeldidusine wanainil delinisananisnl

fmqmmaumvqumnL@aﬂmm@%mmﬂivmm 10-15 dulu
L mmmmwmumnmuﬁiﬂﬂnW\Im@m (Rockefeller
Foundation) (2007) mimmmsﬂumummmﬂ 50 1agly
RGN T,mﬂmmuﬂivmmimmwmm mm’mu WNEN LAY
nvim Tunstlseifiuaan i@ e uﬂﬁﬂ‘nmuﬂiwmmmﬂﬂ 1)
mwwmqmmﬂ 2) lspRAsia 3) mﬂmmmmumqmau 4)
@munum‘wmwu 5) ﬂa‘mmdumﬂ@wuﬂm 6) n3azant
9898791 1 7) Wy uaz 8) sdUTine L@wmmu TAEIAZILUU
LLM@W'}j@@EINi‘ mumumimmwmm (0 AZWU) D9AINN
memmn (5 Az LLuu) N@miﬂ?”mu WU NN Wil
memwumwmmmmiLﬂ@ﬂuuﬂ@mmwmmmﬂ Tmﬂ
@ﬂfaﬂ‘l,ummumuj (mm_m 5-7 {AY LLuuLmnu) (m‘mq‘w 1)
wanannil mmmmmmmqmm ‘wummmnﬂ@ mmmm
mummwa‘ivmmmmeaimﬂummmmmumﬂﬂ@ﬂuuﬂm
aﬁmmslumﬂ immmLﬂummmmmu@mmwmw ]
LAy i‘”ﬂlliﬂ‘l/l LZW]’ZN“]JLL mmummmfauj ﬂummmmiu
mwmumﬂmmqmw LAANLAENAIUNTUNITZLIATDS

Journal of the Sirindhorn International Environmental Park

because the Gross Domestic Product (GDP) of those
countries comes mainly from agricultural sector. The increase
in average global temperatures on annual basis (2.15°C), in
winter (2.28°C) and in summer (2.01°C), together with
changes in the level of rainfall, air moisture, water quantity
and the seasonal variations will result in a direct impact on
agricultural productivity as well as the spread of various
diseases. In addition, there is a prediction that the southwest
monsoon will come 10-15 days later than usual. The recent
risk assessment report Rockefeller Foundation (2007) of 50
Asian cities including Thailand (Bangkok, Chiang Mai, Pattaya
and Phuket) was conducted using 8 key variables namely 1)
air pollution 2) diseases 3) heat stress 4) increasing
temperatures 5) changing rainfall 6) melting of glaciers 7)
storms and 8) rises of sea levels. Each of these factors was
categorized from no risk (0 score) to very high risk (5 scores).
The assessment results are shown in Table 1. Bangkok is at a
very high risk to climate change (ranks No. 5-7 are equal in
scores). The other high risk impacts of Bangkok are the
spread of diseases and changes of rainfall patterns. There are
less additional risks in terms of increasing temperatures,
prevalence of storms and the rise of sea levels. Other Thai
cities have lower overall risks than Bangkok, but still face high
risks from the spread of diseases and changes in rainfall
patterns in the same manner as Bangkok. However, this
assessment applied equal weighting for different variables in
order to easily compare amongst cities. The fact is that
different cities have different levels of risk for each variable
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Table 1 Assessment of Climate Change Risk (Top 10 Included some Thai Cities).

/ o e
(z) . [ 4] . ﬂ . ﬂ
\aad/Delhi (1) 5 3 4 3
AAA1/Dhaka (2) 3 4 1 1 4,3 4.1 3.5 1 2.55
{&afiusi @#/Ho Chi Minh City (3) 2 3 1 1 4,3 2,1 3.5 4 2.45
#9Mu Dongguan (4) 3 1 1 3 2,5 0,0 4.5 5 2.45
nannma1 Kolkatta (5) 4 3 1 1 3,3 3,1 3 2 2.4
mi14laa Guangzhou (6) 3 1 1 2 5,2 0,0 5 5 2.4
ngaNW1/Bangkok (7) 2 5 1 3 5,2 0,0 3 3 2.4
nxtila/Kamper (8) 3 3 4 5 1,3 2,3 0 0 2.4
Fuudinan (9) 4 1 5 3 1,5 3,1 0.5 0 2.35
WauAw/ Tianjin (10) 4 1 2 3 2,5 0,0 2.5 4 2.35
\@eiglvai/Chiang Mai (16) 3 5 1 5 53 0,0 0.5 0 2.25
Ane/Pattaya (25) 2 5 1 3 52 0,0 1 1 2
QvAa/Phuket (42) 1 5 1 2 3,3 0,0 1 1 1.7
\ J
wiewe o luuegesiszAuazuug 2 An emnafenstendiulull wa. 2573 uaz 2623 AuAL
Remarks

: Some columns showmg 2 difference of score represent assessment for the years 2030 and 2080, respectively. \
L R - - ) i\
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Figure 4 Average temperatures in Bangkok.
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Figure 5 Satellite imagery of Bangkok and its vicinity.

and then the weighting scores of each variable should be
different. The risk assessment for each city, therefore, must be
conducted in details to appropriately formulate prevention
and mitigation measures.

The assessment of risk for Bangkok was conducted
by means of variables rated as moderate to high risks.
Based on the daily minimum and maximum temperatures
recorded for about 40 years, for instance, it was found that
temperatures increased by about 1-1.5 °C (Figure 4),
particularly minimum temperature increased significantly.
Thus, Bangkok may not be as cold as in the past (but might
receive some influences from climate variability in some
years). However, urbanization and land use change can
cause higher temperatures of Bangkok than that of its
suburbs. Many commuters can feel more comfortable and
cooler environment when leaving Bangkok to suburb areas.
Hung et al. (2006) monitored data from satellite (MODIS) in
2001-2003 and found that temperatures in central areas of
Bangkok (Sathorn and Pathumwan) were higher than that of
suburban area (Nonthaburi) by about 5-6 °C (Figure 5). High
temperature areas are the downtown business districts and
office buildings. Those areas can absorb and accumulate
heat and at the same time can reflect radiation amongst
buildings and road surfaces, as well as blocking ambient air
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Figure 6 Average surface temperatures in Bangkok and Nonthaburi.






