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Summary

Marine and coastal resources have been considered facing with high risk from multistressors of climate
change impacts. One of the difficult challenges in coastal zone management in a changing climate is the
lack of understandings on how and the severity of climate change impacts affecting marine and coastal
resources in a certain area. This study presents the possible impacts on the marine and coastal resources
and their vulnerability to climate change. Literature review with field surveys were conducted in the
coastal areas in the Gulf of Thailand covering several provinces along the coastline of Thailand. The
main drivers and possible impacts as well as ranking of the vulnerabilities to climate change impacts
were then illustrated. Sea level rise and elevated seawater temperature would be the main climate
change-related drivers which generate severe impacts on coastal resources. Coastal wetland such as
mangroves and tidal flats are more severe to sea level rise, while coral reefs are more severe to elevated
seawater temperature anomalies. Moreover, fluctuation in freshwater input would affect seagrass beds
and coral reefs located near the coasts because of a changing water quality such as salinity, sediments
and nutrients. Other anthropogenic drivers such as coastal development, population growth, and
urbanization, may synergize the higher magnitude of those impacts and increase the vulnerabilities of
important coastal resources. With the understanding of the impacts and their vulnerabilities, mitigation
plan and adaptive strategies could be properly and immediately established in order to deal with
climate change impacts in the Gulf of Thailand.

Introduction

Globally, marine and coastal resources have been facing with multistressors of climate change impacts
and the severity of the impacts are also synergized by the anthropogenic stressors. Scientists believed
that marine and coastal resources are vulnerable to several key drivers that related to climate change,
especially, sea level, ocean temperature, and ocean acidity (Wong et al, 2014). Impacts generated from
such drivers may decrease ocean productivity, alter food web dynamics, reduce abundance of habitat-
forming species and change species distributions, and induce greater incidence of disease etc (Hoegh-
Guldberg and Brun, 2010). The Gulf of Thailand, a semi-enclosed sea, is located in the west Pacific (west
of the South China Sea), surrounded by four countries of the Southeast Asia, i.e. Cambodia, Malaysia,
Thailand and Vietnam. The Gulf of Thailand is considered as a highly productive ecosystem consisting
of several important marine and coastal ecosystems such as mangroves, seagrass beds, coral reefs, are
found along the coasts of the Gulf of Thailand. The gulf is also considered as important fishing ground
in this region that dominated by small pelagic fishes and other marine economic species. Both coastal
resources and various economic activities such as tourism, fisheries, mariculture, industrial estate and
seaport etc. can be found contributing ecosystem services and benefits to over 112 million people living
along the gulf (Wilkinson et al., 2005). The Gulf of Thailand may be impacted from the global climate
change inducing deterioration and loss of the marine and coastal resources resulting in the reduction
of ecosystem services, further altering coastal society.

Methods

This study presents the possible impacts on the marine and coastal resources and their vulnerability to
climate change. Literature review with field surveys were conducted in the coastal areas in the Gulf of
Thailand covering several provinces along the coastline of Thailand.
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Results and Discussion

Based on our analysis, we found that sea level rise and elevated seawater temperature would be the
main climate change-related drivers which generate severe impacts on coastal resources. Coastal
wetland such as mangroves, tidal flats, nesting grounds of sea turtle are more severe to sea level rise.
Although mangroves could adapt themselves to the rising sea level by landward migration, they are
blocked by natural or artificial hard structures such as rocks, seawalls and roads or other coastal
constructions or even coastal communities as happened in other countries (Jackson and Macllvenny,
2011). Sea level rise may accelerate the rate of coastal erosion and contaminate surface and ground
water in coastal areas in the Gulf of Thailand, especially the agricultural areas and area where
groundwater is utilized.

Our long-term study of coral reef ecology in the Gulf of Thailand clearly illustrates that there was a link
of climate change and coral mortality. The coral reefs are more severe to elevated seawater temperature
anomalies, for examples, widespread coral mortality were observed by the 1998 and 2010 mass oral
bleaching events. However, the susceptibility on the bleaching also varies among coral taxa
(Sutthacheep et al., 2013). In addition, coral bleaching events also associate with the decline of some
coral species (Yeemin et al., 2013). Not only the impacts on mature corals, some studies revealed
possible impact of bleaching events on recruitment of juvenile corals (Yucharoen et al. 2015). Moreover,
fluctuation in freshwater input or flooding could alter coral reef health because of the change of water
quality such as salinity, sediments and nutrients. Other anthropogenic drivers such as coastal
development, population growth, and urbanization, may synergize the higher magnitude of those
impacts and increase the vulnerabilities of important coastal resources.

The impacts caused from natural drivers, like climate change, are usually difficult to protect, so
minimizing impacts from anthropogenic drivers could be most possible in practice in order to increase
the resilience of those marine and coastal ecosystems that facing with climate change and to enhance
self-recovery. Mangrove forests, and some coastal wetland should be reserved as much as possible;
proactive measures such as reforestation as well as limitation of human activities that could affect
coastal wetland should be applied. In case of unhealthy coral reefs following coral bleaching,
temporary closure of the impacted coral reefs should be applied in order to enhance self-recovery.

In order to deal with climate change impacts in the Gulf of Thailand, scientific research and studies are
still required for understanding the impacts and their vulnerabilities as well as establishing proper
mitigation plan and adaptive strategies.
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