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ABSTRACT: The 2010 coral bleaching in Thai waters was first observed in the Andaman Sea in
the last week of April 2010. By the middle of May widespread bleaching had occurred in many
reef areas, and corals started dying in June. However, some corals (mostly Porites lutea) started
recovering in July. The Department of Marine and Coastal Resources (DMCR), Ministry of
Natural Resources and Environment, took immediate action by prompting concerns among
various agencies and sectors regarding the current bleaching event. They hosted several meetings
to discuss the bleaching situation and established a committee that incorporated relevant agencies,
in order to achieve solutions and an action plan regarding the current bleaching and future
climate change impacts. The DMCR also established a network of academic institutions to
study the impacts of bleaching on corals, monitor the conditions and recovery of coral reefs
after bleaching, integrate research schemes to identify resilient areas, and assist management
responses to coral bleaching in the future.

INTRODUCTION
Coral reefs in Thailand experienced
extensive bleaching in 1991, 1995 and 1998.
Phongsuwan and Chansang (this volume) revealed
that the severity of coral bleaching events in 1991
and 1995 were moderate in the Andaman Sea, while
in 1998 the bleaching event in the Gulf of Thailand
was severe. Coral bleaching also occurred in
Thailand in 2003, 2005, 2007 but these were
relatively mild events. In the past, the response of
the DMCR and some academic institutions was to
monitor the status and recovery of affected coral
reefs. Results were compiled but these were neither
fully taken into account in formulating any
management plan nor disseminated to the public.
2010 BLEACHING SITUATION IN THAILAND
In summer of 2010, sea water
temperatures along the Andaman Sea coast of
Thailand had increased and met the bleaching
threshold of 30.1 °C (sensu Brown, 1997) around
the last week of March. The temperatures rose to
31 °C in early April and rose further to 33.5 °C
during the first week of May (Fig. 1). The high
light intensity during summer was another factor

that added to the severity of the ensuing coral
bleaching (Brown, 1997; Fitt et al., 2001).
Bleaching was first noted in the Andaman Sea in
Acropora corals at Phi Phi Don Island in the third
week of April 2010 (Fig. 2). By mid-May extensive
coral bleaching had occurred in many reef areas
in the Andaman Sea and many of the bleached
corals started dying in June. Some corals (mostly
Porites lutea, one of the most dominant corals in
Thai waters) started to regain their normal color
in July. The data from Phuket Marine Biological
Center (PMBC) revealed that the damage of corals
due to bleaching varied greatly among localities.
For example, in the northern portion of the
Andaman Sea of Thailand (at Surin and Similan
islands) an average of 75% of living corals died
due to the bleaching, while about 25% mortality
was noted in the southern parts of the Andaman
Sea (Adang-Rawi islands) (Phuket Marine
Biological Center, 2011). In the Gulf of Thailand
the impact also varied. In the upper east part of
the Gulf, around 60-80% of living corals were
impacted, while in the southern part the impact
was much lower (Center of Excellence for
Biodiversity of Peninsular Thailand, Prince of
Songkla University, 2011).
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Figure. 1 Graph indicating anomaly in water temperature during April-June 2010, which resulted in
widespread coral bleaching in Phuket and adjacent areas. (Data from Lalita Putchim, pers. comm.)
Threshold temperature for coral bleaching in the Andaman Sea, 30.1 ºC
(sensu Brown,1997)
A Bleaching was first observed in Acropora coral in the third week of April 2010.
B Widespread bleaching in many reef areas was observed in mid-May 2010.
C Bleached coral started dying in June 2010.
D More than 50% of living corals died because of bleaching but some of the
bleached coral (mostly Porites lutea) started to recover in July 2010.

Figure. 2 First 2010 bleaching in the Andaman Sea was noted in Acropora corals in a reef (A) and
on a coral floating nursery (B) near Phi Phi Don Island. The photos were taken on 22nd April 2010.
RESPONSE PLAN OF THE DEPARTMENT OF
MARINE AND COASTAL RESOURCES
(DMCR) ON CORAL BLEACHING 2010.
In May 2010, a researcher from PMBC
who first observed the bleaching posted the
phenomenon at Phi Phi Don Island on the website,
http://pantip.com/café/blueplanet/topic /E9246200/
E9246200.html. Responses from website users

indicated that severe coral bleaching was also
observed in other areas. Subsequently, 2 meetings
were arranged as informal side events during the
2nd Asia Pacific Coral Reef Symposium (APCRS)
and Thailand Marine Science Congress in Phuket
at the end of June, with participation of researchers
and/or representatives from DMCR, Department
of National Marine Park (DNP) and academic
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institutions. The meetings addressed bleaching and
discussed a direction for closer cooperation among
various agencies. The participants agreed to
standardize their data collection and supply the
collected data using the same template. The data
were then compiled and used for initial assessment
on the extent and impact of current bleaching.
Dissemination of information was also established
in the form of a diary, entitled “Memo from the
Sea 2011, Bleaching… a whitening threat”, which
was distributed to diving tour operators, media
members, researchers, and the general public, in
order to create public awareness and stimulate all
concerned sectors to take appropriate action
regarding the situation.
In September 2010, the DMCR appointed
a committee in order to seek ways to mitigate the
impacts of coral bleaching, to enhance reef
recovery, as well as to identify and protect the
reefs for resilience to climate change. Comprising
22 people, the committee consisted of executive
officials from the DMCR and the DNP, researchers
from DMCR and 9 universities (i.e.Burapha
University, Chulalongkorn University, Kasetsart
University, King Mongkut’s Institute of Technology
Ladkrabang, Mahidol University, Prince of Songkla
University (Had Yai and Phuket campus),
Ramkamhaeng University, and Rajchabhat Phuket
University), and representatives from international
organizations (e.g. IUCN), NGOs (e.g. Save Our
Sea) and the private sector (e.g. Chevron Thailand
Exploration and Production Co., Ltd.). The
committee was given the remit to suggest research
directions, formulate management and restoration
plans for the reefs affected by the 2010 bleaching,
and provide support for cooperation between
researchers and organizations involved in coral
research and conservation.
As an outcome of the committee meetings,
a position paper (Center of Excellence for
Biodiversity of Peninsular Thailand, Prince of
Songkla University, 2010). was made and
distributed to relevant organizations. The paper
contained a number of key points as the following:
1. A report on the impact of bleaching in
2010 on coral reefs, coastal habitats, and ecological
and socio-economic functions of coral reefs.
2. Recommendations and guidelines on
how to mitigate the impacts of coral bleaching,

and to enhance reef recovery and resilience to
climate change by:
2.1 Decreasing the impact of tourism
activities on the reefs by establishing proper zoning
with respect to the levels of use and the types of
diving activity, and creating suitable rules for
different groups of coral reef user (e.g. tourists,
boat operators, local fishermen).
2.2 Creating development and
management plans in order to decrease sediment
run-off. Measures should also be put into place
for controlling coastal development and preventing
soil erosion.
2.3 Prevention and strict enforcement of
illegal fishing in national park boundaries and other
marine protected areas.
2.4 Closing down some coral reef areas
to remove any human activities or usage. It was
noted that some coral reef areas require strict
protection, such as certain areas in national parks
that are heavily visited by tourists.
2.5 Building new or supplemental diving
sites (i.e. artificial reefs) at suitable locations as a
means to reduce the pressure from diving activities
and usage on natural coral reefs.
2.6 Enhancing the resilience of coral reef
ecosystems by supporting research and proper
management (e.g. increasing the effectiveness of
Marine Protected Area management, using public
participation and modification of laws/regulations
to suit the present situation).
2.7 Establishing a task force to push
forward implementation and evaluation of the coral
reef management plan/policy.
3. Establishment of an urgent policy that
should be implemented within 1-6 months, as
follows:
3.1 Monitoring coral reefs in the areas
which have never been surveyed since 2010
bleaching, particularly in marine national park areas
(i.e. Surin Islands, Similan Islands, Nopparattara
Beach-Phi Phi Islands, Lanta Islands, Chao Mai
Beach, Petra Islands, Tarutao Islands, Chang
Islands and Samet Islands).
3.2 Implementing strict enforcement of
rules and regulations of national park management
plans that are already in place.
3.3 Conducting research to understand the
natural processes of reef recovery, the possible
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obstructions to reef recovery, and mechanisms to
accelerate reef recovery.
3.4 Building knowledge and understanding
of residents, tourists, business operators, and
anyone who benefits from coral reefs in order to
increase awareness of coral bleaching and its
impacts. To achieve this, a public relations
campaign, aimed at encouraging diving business
operators to pursue environmental friendly diving
and increasing public participation in coral reef
conservation, should be created.
4. Identification of obstacles to coral reef
management and conservation in Thailand so that
concerned organizations can take appropriate
action to improve the situation.
5. Identification of reef areas that need to
be managed urgently to minimize the impact of
coral bleaching, particularly for the areas where
jurisdiction exists. Altogether 30 sites within 6
marine national parks were proposed (i.e.
Nopparattara Beach-Phi Phi Islands (5 sites), Surin
Islands (10 sites), Similan Islands (5 sites), Tarutao
Islands (6 sites), Chao Mai Beach (2 sites) and
Petra Islands (2 sites)).
6. Proposing research topics as a guideline
for academic institutes, in particular how to cope
with bleaching in the short, intermediate and long
terms (e.g. the processes and factors that build or
erode reef resilience; recovery of coral reef
ecosystems after bleaching; new research to
explore the development of novel metrics for
monitoring important processes such as rates of
herbivory, coral recruitment and connectivity; the
resilience of coral reefs as linked social-ecological
systems; the human dimension of coral reefs).
DMCR’S ACTIVITIES IN RESPONSE TO
BLEACHING 2010
Since the position paper was distributed
to relevant organizations for consideration and
approval, the DMCR urged the DNP to proclaim
temporal closure of some diving reef sites in marine
national parks. Such a measure was considered
as an effective means to minimize the adverse
impact of bleaching and also to enhance coral
recovery after bleaching. The DNP responded to
the request by closing 15 reef sites in 7 marine
national parks from January 2011. The DMCR also
provided updated information regarding the

bleaching situation to the governors of coastal
provinces so that they could set up some specific
policies for proper management of their reef areas.
The DMCR produced many kinds of
media, such as books, posters, brochures, and
advertising programs for both TV and radio, to
enhance capacity building and raise awareness
among the public about bleaching facts and related
matters (e.g. what is coral bleaching, how to
minimize its impact on corals, and how to promote
coral recovery, etc.)
The PMBC and three other marine and
coastal research centers under the DMCR are
principal organizations that conducted monitoring
and assessment on the ecological impacts of
bleaching and the recovery of corals after
bleaching, both in the Andaman Sea and the Gulf
of Thailand. Moreover, PMBC is the focal point
for cooperation among coral researchers from
various research centers and academic institutes,
and for the development of coral reef research
program. Recently, a meeting focusing on the reef
resilience concept was held to develop methods
and parameters to be used for the identification of
resilient reefs. Those areas are extremely important
and in need of proper management because of their
potential, at least theoretically, for withstanding the
adverse impact of future bleaching. The DMCR
also facilitated the funding provided by private
sectors to support research activities and
awareness raising campaign on marine
conservation. For example, research on coral
sexual propagation in the Gulf of Thailand which
was launched recently, was supported by Thai Oil
Public Co., Ltd., and a TV documentary on
bleaching was produced with support from
Chevron Thailand Exploration and Production Co.,
Ltd. Chevron also provided funding, via the DMCR
for the post bleaching surveys, being carried out
by various universities.
The DMCR updated a national master plan
on coral reefs and which is now passed on to the
process of ministerial approval before further
implementation throughout the country.
SUMMARY
Although the coral bleaching in 2010
caused widespread damaging impacts to
Thailand’s coral reefs, particularly in the northern
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portion of the Andaman Sea, it served as an
opportunity for binding cooperation among many
organizations from both governmental and private
sectors. The DMCR, as the focal point for
assessment and monitoring of ecological impact

of bleaching on coral reefs and coral recovery,
succeeded in formulating management policy and
strategies that will help concerned agencies to
prepare for mitigating the impacts of coral
bleaching in the future.
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