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Abstract

The 2004 Indian Ocean tsunami revealed that the west coast, and many of its small
islands, in the Andaman Sea are vulnerable to tsunamis. Such a devastating event also
emphasised the importance of having local communities well prepared to deal with future
tsunamis. Since the 2004 Indian Ocean tsunami, a number of risk mitigation measures
have been developed in the tsunami prone-areas. However, about 11 years after the
event, little is known about the levels of preparedness of Thai residents living on islands
exposed to tsunamis. This study aims to identify the elements underlying preparedness
of the local people residing in Thai small islands, and scrutinize the preparedness
measures undertaken by the government agencies since the 2004 Indian Ocean

tsunami.

Phi Phi Island was used as a case study as it is representative of the many small
islands located in the Andaman Sea. The present research relied on a questionnaire
survey carried out with over 20 permanent residents from Phi Phi Island — about 10
percent of the residents living in the study area. This research also utilised field
observation and analysis of relevant documents, including policy documents, reports,
and academic publications. Findings show that preparedness behaviours of the local
residents was widely affected by their personal perception, belief, and bias of prior
experience to tsunamis. The available resources within the local residents’ daily context
(e.g. time, finances) and trust in the authority were crucial factors that considerably
affected making decisions in taking preparedness. Many preparedness measures have
been addressed in the Island (e.g. Tsunami Early Warning, Tsunami Warning Signage,
Land Plan Use Guideline); however, challenges regarding their effectiveness and

insufficient maintenance of those measures are evident.

The present study recommends that local communities and the elements that
shape their perception of tsunamis, should be, to a greater extent, integrated in the
preparedness activities carried out by local government agencies. Moreover,
strengthrning Community-Based Disaster Risk Management (CBDRM) approach is likely

to be useful in order to promote tsunami preparedness.



1 Introduction

1.1 Introduction

Disaster Risk Management (DRM) is increasingly important and placed at the forefront
of the international agenda (The United Nations Office for Disaster Risk Reduction
(UNISDR), 2015). Natural hazard-related disasters threaten global societies each year
and their impacts, both human and economic, tend to be increasingly devastating due to
both the augmentation of natural hazards occurring worldwide and the increasing
vulnerability of people who live in hazardous areas (Khan, Vasilescu, & Khan, 2008;
Nirupama & Simonovic, 2007; UNISDR, 2015).

Vulnerability is the degree to which a person, a household, or a community is
susceptible to experience harm (Boin & Hart, 2007; Turner et al., 2003). People’s
vulnerability can be caused by many factors including living location, the strength of
accommodation, education, age, economics, and gender. Women, children, people with
disability, elderly, and people with limited income, seem to be more vulnerable to hazards
due to their low ability to protect themselves (Cannon, 2008; McEntire, 2012). However,
people’s vulnerability to hazards is dynamic and can be reduced by adapting
preparedness behaviours (Mileti, 1999; Shaw & Goda, 2004). Being prepared for
disaster risk is an important approach to managing people’s vulnerability to hazards and
enhancing their capabilities in order to facilitate an effective response when such events
occur (Godschalk, 1991; Kelman & Mather, 2008). In turn, a lack of preparedness at local

community level may have terrible consequences when a natural hazard strikes.

One of the worst natural hazard-related disasters in history occurred in the Indian
Ocean Tsunami (IOT) on December 26, 2004. The subduction of the Indo-Australian
tectonic plate, beneath the overriding Burma plate, generated a massive quake
measuring 9.3 on the Richter scale with a rupture length of 1,200 kilometres (UNISDR,
2006). The impact of this quake led to a series of tsunami waves that achieved run-up
heights of up to 30 metres above sea level outward from the epicentres; and attacked
countless coastal communities in 14 countries bordering the Indian Ocean (UNISDR,
2006). Consequently, over 280,000 people lost their lives, and the cost in recovery of
both social and economic losses from this particular devastation were substantial
(Department of Disaster Prevention and Mitigation, Thailand (DDPM), 2008;

Thanawood, Yongchalermchai, & Densrisereekul, 2006).

The 2004 10T shone a spotlight on the lack of tsunami preparedness in many
countries in the Indian Ocean region, particularly Thailand. The IOT in 2004 was the first

experience by the Thai population of being impacted by a tsunami hazard (DDMP, 2008;



Thanawood et al., 2006). As a result of lacking in preparedness to tsunamis, the 2004
tsunami left Thailand as the second worst-affected country in the region. The high death
tolls and severe loss in economics presented challenges and the urgent need to have
the capability to effectively confront the likelihood of tsunamis in Thailand. After the 2004
IOT, over US$1.5 billion has been paid for recovery and rehabilitation measures (DDPM,
2008; Thanawood et al., 2006; UN, 2006).

Eleven years after the IOT, very little research has assessed if, and how, this
event has shaped people’s preparedness to a future tsunami. This study aims to fill this
gap by focusing on Thai local people living in tsunami-affected areas. This introduction
chapter is presented in five sections as follows; section 1.2 will begin with a concise
description on what problem this study attempts to address. This section will give better
understanding of tsunami hazard in the context of Thailand. Section 1.3 will present the
research question and the study objectives. Section 1.4 will provide some background
information on Phi Phi Island in Krabi province, which is used as a case study in this
research. The significance of this dissertation will be emphasised in section 1.5. Lastly,
section 1.6 will introduce how is the dissertation is structured.

1.2 Thailand and Tsunami Hazard

The Kingdom of Thailand is located between latitude 15.8700° north and longitude
100.9925° east. Thailand is bordered by Myanmar on the west, Laos on the north and
east, Cambodia on the southeast, and Malaysia on the south. The southern coast of
Thailand is bordered by two oceans: the Gulf of Thailand on the east and the Andaman
Ocean (which is a part of the Indian Ocean) on the west. Thailand equates to a total area
of 513,120 square kilometres, which is divided into 76 provinces and has over 2705 km
of shoreline (Khunwishit & McEntire, 2012; Sinsakul, 2004; Thanawood et al., 2006).
Thailand’s population is approximately 66 million people with up to 68 percent of that
population living in rural areas. Due to its topography, Thailand is divided into four main
regions: north, northeast, central, and south; each region is different in terms of
geographic features (refer Figure 1-1, p. 3). Thailand has many experiences with
disasters especially from floods, drought, severe winter weather, and storm surges,
which are perceived as major hazards facing Thailand. However, a tsunami can be
recognised as the most destructive hazard risk faced by the Thai population (DDPM,
2008; Khunwishit & McEntire, 2012; Sinsakul, 2004).



Figure 1-1 Map of Thailand
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Thailand is considered a seismic active country. There are approximately 22
active fault lines with the potential to trigger tremors spreading across Thailand. Two of
these fault lines are in the southern region (Department of Mineral Resources (DMR),
2011); however, they are expected to only generate minor quakes of magnitude 6 or
below on the Richter scale which is not strong enough to create a tsunami event (Jarusiri,
2012; Sirirat, 2014). Therefore, Thailand is safe from local tsunamis, but vulnerable to
tsunamis from distant sources from Sumatra (DMR, 2011; Rome, 2012). Thailand sits
on the Eurasian tectonic plate which is flanked by the Indo-Australian and Pacific Plates
(Figure 1-2, p. 4). Thailand has been affected by many tremors from many major
earthquakes within this region in the past (DMR, 2011). The most significant event being
the tsunami in December 26, 2004 which generated the magnitude 9.3 earthquake. The
magnitude of the quake was the second large event following the magnitude 9.5
earthquake in Chile in 1960 (Ghobarah, Saatcioglu, & Nistor, 2006). Figure 1-3 presents

the vulnerability in this region.



Figure 1-2 The Indo-Australian and Pacific Plates
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Figure 1-3 The locations of major earthquakes in Indian Ocean and population
distribution
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The simulation studies by Nadim and Glade (2006) used seismicity statistics to
forecast that an incredible tsunami, with potential to cause significant losses and
damages, would affect the western coastal region of Thailand again within the next 50
to 100 years. However, records in the past decade have revealed thattsunami
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warnings in Thailand, due to underwater quakes in the Indian Ocean, have occurred
multiple times in tsunami prone areas such as in March 2005, September 2007, April
2011 and, most recently, more than twice in 2012 (Paton, Burgelt, & Prior,
2008). Although, these quakes did not create tsunamis, unlike the 2004 tsunami, it does
highlight that a tsunami can hit Thailand at any time.

Based on past experience of the tsunami on December 26, 2004, the quakes the
in Indian Ocean have generated the largest oceanic tsunami in past decades (DDPM,
2008). The first tsunami waves with 6-7 metres height struck the west coast of Thailand
at 9.30am local time, followed by 10 metre waves arriving at 10.05am, and 5 metre waves
at 10.20am (Nidhiprabha, 2007; Thanawood et al., 2006). The impacts of this
catastrophe were significant to Thailand as it was the first time that the Thai population
was ever impacted by a tsunami disaster. Six provinces in the west coast of Thailand
along the Andaman Coast; Phuket, Pang-nga, Krabi, Trang, Satun, and Ranong, were
hit by the disastrous tsunami resulting in over 5,395 casualties, 8,457 injuries and 3,062
people missing (DDPM, 2008; Nidhiprabha, 2007; UN, 2006). Phang-nga province was
the most severely affected area with the highest numbers of the deaths, injuries, and
missing persons, as well as the numbers of damaged houses (refer to Tables 1-1 and 1-
2).

Table 1-1 Numbers of deaths, injuries and missing people from the 2004 IOT

Province Dead Injured Missing
Thai Foreigners Unidentified Total Thai Foreigners Total Thai Foreigners Total
Phuket 151 11 17 279 591 520 1,111 245 363 608
P;ﬂ"a 1,389 2,114 722 4225 4344 1,253 5,597 1,352 303 1,655
Kr:;i 357 203 161 721 808 568 1,376 314 230 544
Ranong 153 6 159 215 K| 246 9 - 9
Trang 3 2 S 92 20 112 1 - 1
Satul 6 - - 6 15 - 15 - - -
Total 2,059 2,436 900 5395 6065 2,392 8,457 1,921 896 2,817

Source: Nidhiprabha (2007)



Table 1-2 Impacts on housing

Number of people Unit of residence Total Number
affected affected (number of
of affected
Province persons households destroyed damaged houses) villages
Phang
Nga 19,509 4,394 1,904 604 2,508 69
Krabi 15,812 2,759 396 262 658 112
Phuket 13,065 2616 742 291 1,033 S8
Ranong 5,942 1,509 224 111 335 47
Trang 1,302 1,123 34 156 190 51
Satul 2,920 414 2 80 82 70
Total 58,550 12,815 3,302 1,504 4,806 407

Source: Nidhiprabha (2007)

Krabi sustained the second heaviest loss in life; however, the damages to infrastructure
and business sections were the highest, approximately US$100 million. Similarly, Phuket
was another province with significant negative impacts from the tsunami as it is a popular
tourist destination. Fortunately, Ranong, Satul and Trang suffered with only minor effects
from the tsunami, mainly to their fishing industry (DDPM, 2008; Nidhiprabha, 2007). The
location of affected areas by the 2004 tsunami is presented in Figure 1-4 (p. 7). Table 1-
1 (p. 5) provides the number of the deaths, injuries, and missing people of the six Thai
provinces hit by the tsunami. Moreover, there were also significant effects to the natural

environments, especially the beach and coral reefs (Thanawood et al., 2006).

Thai People living in those affected areas by the 2004 |OT are greatly reliant both
directly and indirectly on the tourist industry. In 2004, those six provinces earned 17
percent of Thailand’s total tourism revenue which accounted for almost 7 percent of
Thailand’s Gross Domestic Product (GDP) (DDPM, 2008; Nidhiprabha, 2007). Thailand
experienced US$ 2.2 billion in economic losses. The GDP growth rate dropped from 6
percent in 2004 to zero in the first quarter of year 2005. The government’s budget
indicated nearly US$1.7 billion were allocated out for tsunami relief and reconstructions:
US$112 million were used for relief measures for large entrepreneurs, US$1.487 billion
was used for rehabilitation measures, and US$73 million was for reconstruction of
infrastructure. Moreover, government agencies also provided monetary support of
approximately US$20 million for the reconstruction of houses of the affected residents
(DDPM, 2006; Nidhiprabha, 2007; Thanawood et al., 2006).



Figure 1-4 The location of affected areas by the Indian Ocean tsunami in 2004
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Due to a lack of preparedness to tsunamis, the 2004 IOT left Thailand with
disastrous impacts (DDPM, 2008; Thanawood et al., 2006; Nidhiprabha, 2007). The
suddenness and the scale of the event emphasised the vulnerability of such an area and
pointed out the need for local communities to be better prepared for future tsunamis.
After the 2004 IOT, both governmental and non-governmental organisations have
become increasingly aware of such issues, and have applied tsunami risk mitigation and
preparedness measures and actions targeting disaster risk reduction (Thanawood et al.,
2006; UN, 2006). Studies by Thanawoodet al. (2006)and Thomalla, Metusela,
Naruchaikusol, Larsen and Tepa (2009) revealed that a number of measures to reduce
vulnerabilities and build tsunami-prepared communities post 2004 IOT were particularly
undertaken in the affected areas. Both studies identified that government agencies have
paid considerable attention in establishing tsunami warning systems, land use planning,
risk communications and public education programmes. The emergency evacuation
plans for coastal communities were also adopted in most tsunami-prone areas in order
to facilitate an appropriate response to such event. Moreover, tsunami emergency

evacuation drills were developed at DRM provincial level (Thanawood et al, 2006).



1.3 Research Problem

In the past, disaster occurrences were seen as solely caused by nature or as an act of
God (Bortolin, 2006; White, 1945). It is now widely accepted that natural hazards may
trigger disasters but that natural hazards themselves do not necessarily lead to disasters,
unless a vulnerable population is exposed to such hazards (Cannon, 2008). A natural
hazard may, therefore, turn into a disaster, especially when the population is unprepared
to respond to hazards. Thus, limited preparedness may potentially result in tremendous
damages and losses (Rigg, Grundy - Warr, Law & Tan - Mullins, 2008). Recognition of
this fact has underlined that disaster preparedness among the population is needed in

order to reduce people’s vulnerability and reduce the risk of disasters.

Vulnerability is defined as the degree that a person is susceptible to harm, or
unable to anticipate, respond and withstand harm (Boin & Hart, 2007; Handmer, 2003).
Vulnerability of any individuals to hazards is based on many factors such as age, gender,
physical strength, education, and especially the locations where people live (Cannon,
2008; McEntire, 2012). However, vulnerability is not a permanent status; rather, it is
dynamic and changes over time and space. Disaster/hazard preparedness programmes
targeting a vulnerable population are seen as indispensable since, in the wake of
hazards, community people frequently are affected victims and help each other during
the period that assistance from external sources is not available (Handmer, 2003;
Simpson, 2008).

Disaster preparedness at an individual level is defined by Lindell and Perry (2000)
as the steps that individuals take to be able to protect themselves during and after a
disaster. Being prepared for a disaster is seen as the most effective way to minimise
people’s vulnerability and enhance their capacity to deal with hazards, resulting in
minimising the adverse consequences of such hazards (Mileti, 1999). Well-prepared
people can more effectively deal with hazards, quickly recover and return to normality.
One example of community preparedness to disaster is found in the wake of the 1995
Kobe earthquake in Japan where roughly 80 percent of the affected people enabled
themselves to survive and assist their neighbours. Consequently such actions resulted
in minimising both collateral damage and casualties (Shaw & Goda, 2004). Another
example can be seen from the Tohoku earthquake on March 11, 2011, where the
success of establishing effective emergency warning systems and disaster
preparedness among the Japanese population saved many lives and minimised the
losses even though a tsunami arose rapidly after the earthquake struck (Fraser, Mattsuo,
Leonard, & Murakami, 2012). In contrast, the 10T was a catastrophic loss to Thailand

due to the absence of tsunami warning systems, as well as the lack of tsunami



preparedness among the population at risk (Rigg et al., 2008; Rachmalia, Hatthakit, &
Chaowalit, 2011).

Thailand is one country that is at risk of tsunamis. A number of local Thai citizens
are living in tsunami prone areas where preparedness to such event needs to be
addressed in order to reduce the risk of a disaster. However, very little is still known
about the preparedness of tsunami-affected communities for a future tsunami
(Thanawood et al., 2006; Thomalla et al., 2009). In the past, only a few studies have
focussed on tsunami preparedness among high risk citizens in Thailand. The first,
conducted by Muttarak and Pothisiri (2013), investigated how well Thai residents are
prepared for tsunami and focused on individual factors, particularly educational
background, which is one of the cognitive influences to risk perception. The second study
by Witvorapong, Muttarak and Pothisiri (2015) mainly focussed on how social
participation could foster acquiring risk reduction behaviours of people in tsunami prone
areas such as following the news, preparing emergency kits, and intention to evacuate.
Whereas in Western countries, research has repeatedly attempted to gain better
understanding on what influences people’s decisions and whether or not to prepare for
future hazards. Several factors which may affect individuals’ adaptation to disaster risk
preparedness, including personal perception to dangers, severity of the impacts,
likelihood and feeling, have also been studied (Paton et al., 2008; Raaijamakers,
Krywkow, & van der Veen, 2008; Slovic, 1987). Moreover, social environment, culture,
education, and constraints from daily context are also believed to affect preparedness
behaviours (Gaillard, 2008; Slovic, 1987; Witvorapong, Muttarak, & Pothisiri, 2015). It is
showed that the studies in preparedness behaviours to hazards relating local residents
at tsunami risk in Thailand is still limited, but very much needed to address issues of
preparedness and DRM. It is indeed questionable how well current local communities
and the government agencies in tsunami-affected areas in Thailand are prepared for
tsunamis, after their first experience to tsunami in 2004, and if anything can be done to

improve the local people’s preparedness.

In this dissertation, Phi Phi Island is selected for being a study area for the
following reasons. First, the coast on Phi Phi Island was one of the areas that suffered a
significant impact from the 2004 tsunami. The impacts from the 2004 tsunami on Phi Phi
Island compared to other tourist destinations, namely Patong and Khao Lak, are
presented in Table 1-3. Second, during the recovery phase from the past tsunami, the
residents on Phi Phi Island experienced delayed support from the government due to the
affected areas being situated on an island, and therefore somewhat isolated and difficult
to access (Calgaro, 2011). Thirdly, Phi Phi Island can be representative of many touristic

islands locating in tsunami prone areas in Thailand such as Koh Yao Yai, Koh Yao Noi
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and Koh Phi Phi Le. These islands are shown in Figure 1-5 (p. 11). However, none of
the studies carried out on preparedness among local residents has ever been done on
those islands.

Table 1-3 The impacts from the 2004 tsunami to Patong, Phi Phi Island and Khao

Lak
Inundation Change (%) in
Run-up height distance Number of Room capacity  fourist flows
Destination range (metres) (metres) deaths lost (%) 2004 vs. 2007
Patong 4.90-5.48 200-1200 152 15 +4.4
Phi Phi Don 4.58-6.89 100-1000 692 71 -1.2
Khao Lak 4.48-11.62 500-3500 4224 83 —60

Source: Calgaro, Dominey-Howes & Lloyd (2014)

This study seeks to address the following research question: to what extent do the

tsunami-prone residents in Thai island prepare for tsunami hazard?”

This dissertation endeavours to achieve the following three objectives:

1. To identify what are the elements that guide local residents’ preparedness
to tsunami;
2. To identify the preparedness barriers from the government agencies

measures and actions post-tsunami targeting preparedness;

3. To identify implications for measures and actions to foster preparedness

for tsunami among local residents.

1.4 Study area “Phi Phi Island”

Phi Phi Island is located in the Andaman Sea in the Krabi province, around 42 kilometres
away from mainland of Krabi Province and 48 kilometres from Phuket. Phi Phi Island
covers the areas of 10.25 square metres. Phi Phi Island is an important tourist
destination of Krabil, in which the tourist industry was the major income for a thousand
local residents in the island. Annually, Phi Phi Island attracted approximately 300,000
visitors and generated on average US$113 million in revenue (Department of Public
Works and Town and Country Planning (DPWTCP), 2005; Rigg et al., 2008; Thomalla
et al., 2009).
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The geography of Phi Phi Island is dominated by high mountains; only the flat
area in the middle of the island is a very narrow isthmus. Due to its geography, the
community and tourist infrastructures such as hotels, guest houses, hospital,
restaurants, and retail shops are packed in the narrow part of the island, where it is flat
and connects with the bay from both sides. When Phi Phi Island was hit by the tsunami
in 2004, the island was stuck twice by the tsunami waves from Ton Sai bay and Loh
Dalum Bay due to its geography. Consequently, it resulted in being an inescapable death
trap; some victims were washed out to the ocean. As a result from the 2004 10T, 700
people were killed and 1,300 are still missing (Calgoro, Naruchaikusol, & Pongponrat,
2009; Thomalla et al., 2009). Figures 1-5 and 1-6 show the topography of Island.

Figure 1-5 Phi Phi Island
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Figure 1-6 Phi Phi Island's topography

Source: Calgaro (2007)

1.5 Significance of the Study

This study is significant to the local members of Phi Phi Island as it allowed them to share
their perspectives regarding the tsunami protective measures in their community. The
findings of this study will bring better understanding of how local residents living in a
small Island perceive tsunamis after the 2004 10T, including how they prepare for a
future tsunami and what elements underlie their preparedness behaviours from both

personal factors as well as the influences from government measures.

This study is significant for policy makers working in the field of disaster risk
management in Thai small islands, including Phi Phi Island. This study will provide
recommendations on what measures could be done to improve community
preparedness to tsunamis in Phi Phi Island and other small Islands with similar limited

resources and exposure to tsunami.

This study also endeavours to be relevant to disaster and emergency
management scholars, as it is the first to study aspects of preparedness influences
among people living in small Islands in Thailand. Therefore, the result of this study may
serve as basis for further study, which aspects are further identified in Chapter 5.
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1.6 Outline of the Dissertation

In order to address the research question and objectives of this study, this dissertation
is organised into four chapters that follow this introduction chapter. The next chapter is
a review of the literature which will analyse the existing research done on preparedness
and its influent factors. Chapter 3 will outline the paradigm, the methodology design, and
the field method, in both collecting and analysing data used in this study. Chapter 4 will
present the findings; while Chapter 5 will situate them in existing literature and provide a

discussion, recommendations, limitations and conclusions of the study.
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2 Literature Review

2.1 Introduction

Chapter 1 introduced this dissertation, highlighting the importance of preparedness to
disaster, especially at local community level. Preparedness to disaster is crucial in order
to reduce vulnerability and increase ability to cope with future hazards (Mileti, 1999;
Shaw & Goda, 2004). To gain better understanding of individuals’ and local communities’
preparedness, this chapter will review the existing studies undertaken on this topic and
will focus on the different factors that guide preparedness, with a focus on tsunamis. This
chapter is divided into three sections. Section 2.2 will provide the information related to
taking preparedness actions to tsunami. Section 2.3 will discuss the factors that guide
individuals’ and local communities’ preparedness. The last section 2.4 is a summary of

this chapter.

2.2 Individual preparedness to tsunami

Disaster preparedness at an individual level is defined by Lindell and Perry (2000) as the
steps that individuals take to be able to protect themselves during and after a disaster.
Being prepared for a disaster is seen as the most effective way to minimise people’s
vulnerability and enhance their capacity to deal with hazards, resulting in minimising the

adverse consequences of such hazards (Mileti, 1999).

Many scholars and organisations have described the measures for being well-
prepared for a tsunami. At a household level this typically involves undertaking two
distinct actions: survival actions and mitigation actions (Spittal, McClure, Siegert, &
Walkey, 2008). “Survival actions” relate to making sure there are enough necessary
items such as food, water, and medicine, to use for survival during and after a disaster.
Emergency management planners suggested that individuals and families should be
well-prepared and self-sufficient for the first 72 hours after any disaster (Spittal et al.,
2008). This is because services and supplies from emergency response teams can be
interrupted, or maybe not immediately available (Basolo et al., 2009). “Mitigation actions”
are the actions that people undertake before a disaster to reduce losses and damages
from such an event. Examples of mitigation activities are ensuring that moveable items
within a house will not move or fall down, and ensuring the building is capable of enduring
a tsunami (Kirschenbaum, 2004). An individual, family, or local community should
prepare its own emergency plan that allows them to know what is needed to be done in
an emergency, how to access disaster information and stay in contact or join together if

they are separated. Moreover, every household should acquire hazards knowledge
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about their nature, and how to cope with them in various scenarios such as evacuation,
as well as follow the news. With these actions, they will be able to effectively cope with
hazards resulting in less losses and damages (Howell & Bonner, 2005; Kirschenbaum,
2004).

2.3 Factors influencing disaster preparedness

Preparedness behaviours of local people are complex. There are many possible factors
which could affect people’s preparedness, which will be reviewed in the following sub-

sections.
2.3.1. Risk perception

Risk perception is defined as an evaluation of individuals to the likelihood and
consequences of risk (Solvic, 1987). Early research on risk perception identified that how
people perceive hazards strongly links to their hazard preparedness. Kapucu and Wilson
(1990) described that perception to risk is the first step that motivates an individual to
transform the inputs of threats to preparedness actions. People are likely to take actions
to hazards when they recognise that the hazard is imminent or it can be significant to
them (Solvic, 1987). Similarly, Raaijamakers et al. (2008) posited that people’s feelings
of “dread” and “anxiety” which they perceive from hazards significantly influence them to
decide what to do. Raaijamakers et al. (2008) explained the relations between risk
perception and people’s preparedness behaviours via awareness and worrying (See
Figure 2-1, p. 16). The high awareness to hazards potentially increases worrying which
results in more preparedness. However, the authors explained that if the awareness is
not high enough to make people feel worry, they are unlikely to take actions. Moreover,
when people feel safer due to having appropriate knowledge, experiences, and other
protective constructions (e.g. early warning systems), their feeling of worry would be
reduced and result in a decrease in preparedness (Mulilis et al., 1999; Raaijamakers et
al., 2008). In general, high-risk perception is believed to lead to higher preparedness.
Apart from perception of likelihood and consequences of hazards, risk perception
is complex and influenced greatly by cognitive factors including biases, prior experiences

to hazards, and education background.
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Figure 2-1 The relationship between risk perception and preparedness
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Source: Raaijamakers et al. (2008)

Risk perception can be affected by “personal bias”. Researchers declared that
the people’s perspectives to risks are not always rational and based on scientific
information but they often rely on their bias appraisals and feelings. These unrealistic
beliefs can lead people to underestimate hazard risks resulting in less preparedness
(Paton, Smith, Daly, & Johnston, 2008). “Optimistic bias” happens when people hold
positive thinking that hazards would not happen or even it happens, it will not affect them.
Individuals with optimistic bias always rate themselves being well prepared, and
therefore less vulnerable to hazards than others (Lindell & Whitney, 2000; McClure,
Sutton, & Sibley, 2007). For example, before the Canterbury earthquake in 2010 the
citizens in Canterbury, New Zealand knew that they were at earthquake risk due to living
close to several fault lines, but they thought that an earthquake was more likely to occur
in Wellington than in Canterbury. Due to their optimistic bias, they ignored measures
related to earthquake preparedness. As a result, the 2010 earthquake in Canterbury
caused massive damages and loss. Similarly, Couling (2009) found that many people
thought that a tsunami was less likely to happen, so they spent time gathering their
belongings and contacted families and friends even after the tsunami warning had been

issued, resulting in ineffective evacuation.

Outcome expectancy presents considerable influence on whether individuals will
take actions against the consequences of hazards. “Outcome expectancy” is the way
that an individual assesses the effectiveness of being prepared (Lion et al., 2002; Paton,
2003; Paton et al., 2008). Individuals tend to take preparedness actions when they
believe that a hazard is manageable and a disaster is avoidable, or their efforts on
preparation can result in positive consequence to himself/herself and others (named

“positive outcome expectancy”). With positive outcome-expectancy, the motivation to
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prepare is likely to happen. For example, in the survey of preparedness among US
citizens it was found that the citizens who had strong belief in the effectiveness of disaster
preparation were likely to engage themselves with preparedness behaviours
approximately 7 to 30 percent higher than those who had weaker preparedness beliefs
(Paton et al., 2008). In contrast, an individual will not take the preparation actions if he
or she holds negative outcome expectancy. Lion et al. (2002) and Paton et al. (2008)
explained that when people perceived that a disaster is too devastating to handle and
their preparation will not make any difference in a disaster, consequently they will not
prepare for a disaster. Couling (2009) discussed that unrealistic optimistic bias and

negative outcome expectancy potentially decreases people preparedness actions.

Many studies emphasise that sociodemographic characteristics, including
gender, age, and education, can influence the perception of risk differently, and thus
preparedness to disasters. Jonkman and Kelman (2005) found that women are likely to
have high-risk perception and consider hazard warnings more seriously than men, while
men tend to have higher risk-taking behaviours than women. For example, many men
drove their cars during flooding resulting in car crashes, or tried to support services
resulting in drowns. As a result, they found that 70 percent more men than women lost
their life due to lack of preparedness and over presenting in flooding. Additionally,
Solberg, Rossetto and Joffe (2010) found that age influenced individual risk perception;
elderly people frequently perceived earthquake risk lower than younger people,
especially the elderly who had many experiences of hazards resulting in less

preparedness.

In terms of education background, Asfaw and Admassie (2004) found that people
with high education are likely to have greater awareness and preparedness to hazards.
Their evidences showed that higher education could indicate the higher ability of
acquisition of hazard knowledge and assessing risk information. Similar with the study
of Muttarak and Pothisiri (2013), their investigation of the preparedness levels of
residents in earthquake and tsunami prone areas clearly demonstrated that higher
educational attainment of residents also indicated the more success of disaster-related
education programmes and training. However, recent studies identified that high risk
perception alone does not always motivate people to adopt disaster preparedness
(Becker, Paton, & McBride 2012; Paton et al., 2008). There are still many variables that

affect the decision for preparedness, which will be described as follows.
2.3.2. Self-efficacy

Self-efficacy is one of the imperative elements that influences people for developing

protective reaction to perceived risk (Paton, 2003). Self-efficacy is a belief that individuals
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have about themselves regarding their capability to do something to control hazards
(Lindell & Whitney, 2000; Paton, 2003). The findings of Marceron and Rohrbeck (2014)
described that individuals with high self-efficacy will have high potential to transform their
risk perception to taking actions in preparedness to deal with risk. Conversely, individuals
with low self-efficacy will less likely take preparedness behaviours. Giallard (2008)
identified that the limit in economics, time, and skill can reduce people’s self-efficacy. For
example, people with low financial capacity might see taking preparedness actions (such
as storing food for at least 72 hours) difficult for them to afford, even if they find that the
particular preparedness measure is useful (Bandura, 1982).

Bandura (1982) stated that self-efficacy has greater impact on adaptation
intention than outcome-expectancy. Scholars explained that after individuals find any
preparedness actions effective, they will first assess their capacity if they have potential
to take those actions (Samaddar, Chatterjee, Misra, & Tatano, 2014). Therefore, people
with high outcome expectancy may not commit with preparedness actions if they have
low self-efficacy, in which the relationship model of outcome-expectancy, self-efficacy
and preparedness intention can be demonstrated in Figure 2-2 (p. 18). One example
was presented in the study of hurricane preparedness in US society after the Katrina
disaster (FEMA, 2015). The result showed that over 30 percent of those who were not
well prepared cited lack of money as a reason. Katrina also reflected that most victims
did not evacuate even though they had received warning, because they did not have
cars or money to afford other options to leave the area. Additionally, time available may
also significantly affect people’s motivation to prepare for a disaster. Becker et al. (2012)
acknowledged that a lack of available time generally decreases people’s intention to

adopt preparedness measures.

Figure 2-2 The chain model of disaster preparedness
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Source: Paton (2003)

2.3.3. Fatalism

Fatalism is another common influence that prevents people from taking preparedness
actions. Fatalism strongly relates to the perception of the origins of disasters and the
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belief that it is an act of, or punishment from, God (Bortolin, 2006; Mclvor, Paton &
Johnston, 2009). Fatalism implies that people hold the feeling of hopelessness and
believe that the hazard will overtake their preparedness efforts. People with fatalism
believe that if a disaster is too devastating and beyond human actions, there is nothing
that they can do to deal with such an event. As a result, fatalism hinders people from
being prepared for a disaster (Lindell & Whitney, 2000; Mclvar et al., 2009). However,
McClure et al. (2007) argued that the consequences of a hazard can lead to varying
degree of damages, some of which can be coped with. Furthermore, McClure et al.
(2007) suggested that the perception of fatalism can be reduced by providing specific
information regarding the degree of damages led by the hazard or why damage as
occurred. Correct and reliable information will help the public to fix their negative belief

of a disaster, and understand that a disaster is actually preventable and controllable.

2.3.4. Prior experience to disasters

Prior experience of disasters can significantly effect to people’s perception and
preparedness to hazards. Prior experiences potentially increase the feeling of worry and
fear, which may raise in people’s risk perception and preparedness intention
(Raaijamakers et al., 2008; Terpstra, 2010; Wagner, 2007). For example, Rachmalia et
al. (2011) studied the level of preparedness of people living in tsunami prone areas in
Indonesia. The researchers found that people who had experience with a disaster were
likely to prepare for future hazards. On the other hand, people who had not experienced
a hazard for a long time were less likely prepare for a future hazard (Dauvis et al., 2005).

Nonetheless, some authors suggested that having prior experience of disaster
can have negative effects on preparedness. Kates (1962) found that people with prior
hazard experience often expected that such hazards would always be the same as they
used to occur. This so called “prison of experience” implies that people who experienced
hazards with minor effects would tend to not prepare for something more severe, such
as a devastating event. Similarly, Mileti and O’Brien (1992) found that people with no
personal loss or serious disruptions from the first event were likely to be more optimistic
about the possible effects from a future hazard. These people would not think that a
hazard could be severe resulting in low preparedness. Likewise, Fraser et al. (2012)
indicated that having no personal experience with a tsunami led to low preparedness,
thus resulting in taking proper actions such as evacuation belatedly.

Moreover, having experienced a devastating disaster can also lead to “denial” of
preparedness actions (McClure, 2006; Paton & Johnston, 2006). Being exposed to
devastating events can make people scared and anxious to deal with future events,

believing in fatalism (McClure, 2006; Paton et al., 2008). Overall, feeling worry or scared
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from past experiences potentially increases preparedness actions (Raaijamakers et al.,
2008); however, too much anxiety can lead people to a belief in fatalism and low outcome
expectancy which may result in denial towards taking any preparedness actions
(McClure, 2006; Paton et al., 2008).

2.3.5. Social influences

Recently, many studies have identified that a social factor plays an important role in
hazard preparedness decisions. Paton, Smith, Daly, and Johnston (2008) found that the
decisions to prepare or not prepare was dominantly influenced by the sense of
community. People who had strong connections with their community frequently
perceived that it is their responsibility to protect their people and the members of their
community, resulting in taking preparedness measures. In a similar sense of community,
people with home ownership, children, or elder members at home are likely prepare
themselves for hazards, because those bonds enhance their sense of responsibility or
sense of community bondedness (Russell, Goltz, & Bourque, 1995).

Moreover, social networks are an effective way for promoting risk preparedness
behaviours. People who are surrounded by prepared neighbourhoods tend to engage
themselves to preparedness behaviours. For example, Solberg et al. (2010) indicated
that many people undertook more preparedness behaviours to hazards after they
observed that other people adopted those behaviours. FEMA (2015) found that almost
80 percent of the respondents received preparedness information from neighbours,
friends, family, schools, work and community organisations; on the other hand, only 50
percent of them received the information from the government agencies. Importantly,
Willroth, Massmann, Wehrhahn, and Revilla Diez (2012) indicated that after the 2004
tsunami, people in the same community helped each other to get a job or offered
temporary work, which resulted in improving their financial resources so they could afford

preparedness measures and actions.

2.3.6. Tsunami mitigation measures

In order to promote preparedness to tsunami among local community people, many

measures could be provided.
2.3.6.1 Community-Based Disaster Risk Management (CBDRM)

CBDRM is seen as a sustainable approach in managing risk, in which the community
members are decentralised, the local people become a centre of identifying, assessing,

and managing risk at the local level under the umbrella supported by national, regional
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and local government (UNISDR, 2014). CBDRM'’s advantage is that it draws upon the
community context and local people experiences. Empowering community people as a
part of the DRM will increase their intention in adapting preparedness measures, while
a lack of their involvement in DRM might result in an ineffective DRM plan. Gaillard
(2008) supported this idea with a case of the volcano eruption of Mt. Pinatubo in the
Philippines, where a lack of involvement from local people in policy planning of
resettlement led to the failure in implementing DRM policies. The government rushed to
provide those victims with infrastructures and facilities that were not wanted by the
victims. As a result, the resettlement plan placed more constraints on the victims and

finally the victims moved back to their native land.
2.3.6.2 Tsunami Early Warning System (TEWS)

TEWS is an important tsunami mitigation measure which can detect and monitor a
tsunami hazard and then provide an early warning. The advantage of TEWS is to allow
people more time to take protective actions such as evacuation to a safe zone (Gregg &
Houghton, cited in Paton & Johnston, 2006). The presence of TEWS potentially saves
losses and lives. In turn, an absence of TEWS would leave tremendous losses, such as
the case of the 2004 I0T in Thailand (Thanawood et al., 2006). An important concern is
that the government should regularly inspect the effectiveness of TEWS to ensure it can
work effectively. The technical failures of TEWS could lead to tsunami false alarms
resulting in injuries; additionally this could affect the feeling of public trust to TEWS
(Calgaro et al., 2009). Moreover, in the area with multiple hazards (e.g. tornado, tsunami,
earthquake, fire) the government should ensure if residents understand the meaning of
warning alerts. To enhance the effectiveness of TEWS in reducing risk, educational

programmes regarding TEWS for local people is crucial (Gregg & Houghton, Eds.).
2.3.6.3 Land-use planning

Land-Use planning has been increasingly important to tsunami mitigation strategies.
Burby, Dyle, Godschalk and Olshansky (2000) noted that the concept of land-use
planning is to avoid , or maintain, low population in hazardous areas. However, applying
land-use planning to hazard prone communities can be difficult, because people often
wish to live close to the ocean, river, and lake; hence they can be hesitant if they need
to move out from the original land (Gregg & Houghton, cited in Paton & Johnston, 2006).
Paphavasit, Chotiyaputta, and Siriboon (n.d.) described that land use plan is crucial for
tsunami affected areas in order to control development of constructions and other
activities in tsunami prone areas. In order to achieve land use guidelines within
community and avoid conflicts, Paphavasit et al. (n.d.) suggested that CBDRM is needed

in which the fit of a land use plan, within the local context, can be developed. Ignoring
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local people’s context can lead to an ineffective plan. The significant example can be
seen from the case of resettlement of the community at Mt. Pinatubo as mentioned in
sub-section 2.3.6.1 CBDRM.

2.3.6.4 Tsunami communication and education

Risk communication and education plays an important role in shaping public perception
to risk and promoting information on what measures the public should prepare for
hazards (Terpstra, Lindell, & Gutteling, 2009). The government conveys tsunami
hazards and appropriate responses to local people. Effective risk communication should
be disseminated through various channels including pamphlets, television, radio, books,
and websites, so that the public can easily access hazard information. An example of
successful risk communication can be seen from the devastating tsunami caused by an
earthquake in Japan on March 11, 2011. The magnitude of tsunami was as severe as
the 2004 10T; however, 96 percent of affected people were safe (Fraser et al., 2012).
This was due to the effective hazard-education programme, which resulted in the high
level in preparedness to tsunami among citizens (Fraser et al., 2012). On the other hand,
a lack of hazard information sources can be a great barrier that limits the ability of
individuals in effectively prepared for a disaster. For instance, due to the lack of effective
hazard public education towards tsunamis in Thailand, the 2004 10T led to devastating
effects for the Thais.

Raaijamakers et al. (2008) identified that being better informed with hazard
information may reduce people’s preparedness actions, as having information could
reduce people’s worry. An example can be seen from the study of people with volcanic
eruption risk in Auckland, New Zealand. The risk communication programmes of volcanic
eruption have been successfully established in the area; the awareness among the
residents was over 90 percent. Nonetheless, only 10 percent of Aucklanders stored food
and water and less than 10 percent prepared first aid kit (Paton, Smith, & Johnston,
2000). This showed that even if communication programmes are successfully put in
place, it does not guarantee the adaption to preparedness behaviours of citizens
(Couling, 2014; Paton & Johnson, 2006).

There are still challenges to promoting hazard information to the public. Many
past studies found that information about risk which was broadcast to the public was
sometimes inaccurate and confusing, as a result the public misunderstood and applied
ineffective responses in times of disasters (FEMA, 2015). A national survey that
measured the understanding of protective action among US residents by FEMA (2015),
for instance, found that over 60 percent of them gave the inappropriate responses that it

is safe to get in a doorway during an earthquake.
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In order to ensure the high effectiveness of risk communication, passing hazards
information to public needs to be more controlled. Firstly, hazards information for public
should be available, clear, correct, and easy to understand; even for people with lower
literacy levels (FEMA, 2015; Tanaka, 2005). Tanaka (2005) carried out a survey in Japan
and San Francisco, USA, and found that the degree of preparedness among those
people were high and correlated to the high number of education sources (e.g.
newspaper, magazine, brochures) which had been accessed by the population.
Secondly, it is important to note that risk communication does not mean communicating
only on risk characteristics but with supporting strategies on what the public can or needs
to do. Otherwise, the information may decrease the public perception of their
responsibility in coping with risk, and transfer their responsibility to other agencies
(Ballantyne et al., 2000; Johnson et al., 2005; Terpstra, 2010).

2.3.6.5 Trust in DRM authorities

The feeling of trust between people and authorities is crucial in whether or not people
would adapt the above mitigation measures (Arlikatti, Lindell, & Prater, 2007). “Trust” is
defined as knowing that you can rely upon others, and is a mediating factor between
public and authority. People are likely take authority’s suggestions only when the public
have trust in authority. Lion et al. (2002) and Slovic, (1993) indicated that people would
follow preparedness measures if they trusted in the information from DRM; a lack of trust
in authority/agency will lead to the opposite reaction. However, some evidence showed
that having trust in DRM agency or measures can also negatively lead to low
preparedness to hazards. Levac, Toal-Sullivan, and O’Sullivan (2012) found that many
people pay less attention to being prepared to hazards when they trusted that the hazard

protections and emergency team would protect them from dangers.

For example, TEWS is one of many tsunami mitigation measures. In the past,
TEWS saved many thousands of live from tsunamis, allowing people to take protective
responses before tsunamis arrived on the coasts (Couling, 2014). Fraser et al. (2012)
found that being exposed to false tsunami alarms frequently led the survivors to commit
with optimistic bias resulting in reducing in evacuation intention. For example, during the
tsunami in Japan on March 11, 2011, many residents in Natori delayed evacuations
(Fraser et al.,, 2012). The evidence presented suggested that people in Natori city
received the warning of a major tsunami which could have generated by the Chili
earthquake; however, the actual earthquake generated tsunami with the height of only
0.5-0.6 metres to Natori city. Therefore, when they were informed to evacuate due to

major tsunamis again, two days after the Chili earthquake, people did not take the
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warning seriously due to the effect of the previous false tsunami alarms, resulting in

unnecessary deaths.

2.4 Summary

This chapter had reviewed past studies and identified what factors could guide people’s
preparedness behaviours. It can be seen that there are many activities that people living
in tsunami risk areas should take for both survival and mitigation actions. Whether or not
people take preparedness actions is dependent on many possible factors such as
perception of risk, belief, outcome expectancy, self-efficacy, social network, and the
influences from the DRM actions and measures provided by governments and aid
agencies. The information presented in this chapter will be used as a framework to guide
the present study, such as in identifying what factors may guide local residents’
preparedness and how tsunami preparedness can be improved. The next chapter will
present the research methodology design and the process for collecting data to fulfil the
aims of this study.
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3 Methodology

3.1 Introduction

Preparedness is highlighted as an important measure in reducing people’s vulnerability
and enhancing their capacity to cope with hazards. This study aimed to identify the
factors underlying their preparedness behaviours and the elements guiding these, as
well as to appraise what measures the government agencies had taken to increase
people’s preparedness. The information about preparedness behaviours has been
reviewed in chapter 2; this chapter will describe how the study has been designed and

carried out to achieve the study objectives.

This chapter is divided into three sections. Section 3.2 will begin with the research
paradigm for clarifying the perspective that the researcher used in this study in order to
acquire knowledge. Section 3.3 will describe the study area. Section 3.4 will detail the
research processes using questionnaire survey, field observation, and document
analysis. The process, including recruitment of participants and the ethical issues related
to conducting research with the participants, is discussed in the section 3.4.1. Section

3.5 will detail how the research data was analysed.

3.2 Research Paradigm

Paradigm is described as a belief system, worldview or framework that guides
researchers in a field of study (Crotty, 1998; Grant & Giddings, 2002). In this study, a
pragmatic paradigm is applied as a study framework. For a pragmatic paradigm,
guantitative and qualitative research can be considered as being complementary rather

than antipathetic (Cresswell, 2003).

Under the “positivism paradigm” or “quantitative research” framework,
researchers believe that knowledge can be obtained or generated by observation and
systematic experimentation (Grant & Giddings, 2002). Therefore, the relationship
between researcher and researched will be just an observer and an object of study. This
paradigm is considerably reliable and precise because the data is validated and
interpreted systematically without the researcher’s biases (Crotty, 1988; Grant &
Giddings, 2002). A positivism paradigm is successfully used in driving for theory, best
practice and strategies (Barnham, 2015). However, this paradigm is criticised due to the
lack of detailed individuals’ subjective explanations (Crotty, 1988; Grant & Giddings,
2002; Taylor, 1999). Some scholars insisted that this paradigm is not useful for
addressing many kinds of issues because human experiences are not observable, such

as feeling and thinking (Cocks, 1989; Crotty, 1988).
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On the other hand, under the “interpretive paradigm” or “qualitative research”, it
is argued that different people can perceive the truth differently (Crotty, 1988; Kuhn,
1970). Therefore, the truth can be found from self-understanding from those individuals
who experienced the phenomenon. Within this paradigm, the researched becomes a
participant who is allowed to share his or her perspective and concerns resulting in
providing a deep insight for the study (Grant & Giddings, 2002; Kuhn, 1970). Therefore,
the strength of this paradigm is that itcan lead to better understanding of human
experience, the participants’ meaning, and how they may feel and think (Cole, 2006;
Crotty, 1988; Kuhn, 1970). The researched becomes a participant who has less social
distance from the researchers than merely being a subject, as in positivism. However,
some scholars raised concerns that the results from the interpretive paradigm might not
be as accurate or reliable as the data from a quantitative approach, because an
interpretive researcher does not just observe but also has to interpret the significance of
the understanding to knowledge, which may insert his or her biases to the study (Bryman,
2008; Grant & Giddings, 2002).

From the above discussion, it can be seen that positivism and interpretive
paradigms have their own strengths and weaknesses. Under a pragmatic paradigm,
therefore, it is believed that the researcher should rely on a variety of research methods
as one can feed off another, leading to richness of understanding of phenomena (Gorard,
2004; Grant & Giddings, 2002). Moreover, the researcher can both observe and take
part in interpreting the data, in which the rich data from applying this paradigm can help
the researcher limit the biases which may arise when the researcher interprets the data.

Thus, due to its benefits, the pragmatic paradigm is chosen for this study.

3.3 Study Area

For this study, the tsunami affected areas on Phi Phi Island in Krabi province was
selected. The study area is presented in Figure 3-1 (p. 27). Phi Phi Island is located in
the Andaman Sea, around 42 kilometres away from the mainland of Krabi Province (Rigg
et al., 2008). To travel from the main land to Phi Phi Island, the researcher had to take a

ferry, which took approximately an hour and cost around US$20 for one-way trip.
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Figure 3-1 Phi Phi Island
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The study area was selected due to its vulnerability to tsunami. The study area
was described as the most vulnerable area to tsunami as a result of Phi Phi Island being
badly affected by the tsunami in 2004 (Rigg et al., 2008; Thomalla et al., 2009). The
study area is the narrow part of the island which is bound by the ocean from both sides.
As a result of its geography, and significant view of these two beaches, this area has a
high density of local people and a huge number of tourists. However, due to time
limitations, the study was particularly focused on local residents at the central area,
approximately 20 square kilometres from one mountain to another. The study area is
presented in Figure 3-2 (p. 28). Importantly, Phi Phi Island is a good representative of
other islands, such as Phi Phi Leh Island, in Andaman Sea, which are also at tsunami

risk. Other small islands located in tsunami risk can be seen in Figure 3-1 above.
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Figure 3-2 The study area

Source: adapted from Rigg et al. (2008)

3.4 Methodology

With a pragmatic paradigm, both quantitative and qualitative information might be used
in a single approach design (SAD) or multi approach design (MAD) (Bazeley, 2004). In
this study, MAD is applied in order to achieve the research goals. A questionnaire survey
was predominantly used to collect data from the participants in order to evaluate their
preparedness and identify the factors affecting the preparedness behaviours. Data was
also collected through analysis of relevant documents (e.g. policy documents, reports,
academic papers) and field observation to supplement survey data and identify the
preparedness measures by government agencies.

The period of collecting data at Phi Phi Island was two weeks, from April 1 to 16,
2016, which is over 11 years following the 2004 10T. Each research method in this study
will be discussed in the following sections. Moreover, it is important to note that to carry
out this study with the residents in Phi Phi Island was guided by the ethical principles on
research with human participants set out by Auckland University of Technology Ethics
Committee (AUTEC). The approval from AUTEC was granted on March 11, 2016 (See
Appendix A).
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3.4.1. A questionnaire survey

The questionnaire survey was chosen because it has been successfully applied in many
research projects to evaluate hazard preparedness among the public. Some successful
examples are demonstrated as follows: the survey on flood risk reducing behaviour of
public officials along the Rhine river in German (Becker et al., 2012); the survey on
tsunami preparation among the residents in Alaska (Paton et al., 2008); and the
investigating of community residents’ preparedness to flood risk in Italy (Miceli, Sotgiu,
& Settanni, 2007).

In this study, a questionnaire survey with the combination of both close- and
open-ended questions was used as a research method. The questionnaire survey
administrated in Phi Phi Island contained a total of 24 questions. The questionnaire is
presented in Appendix B. The questionnaires were comprised mainly of close-ended
questions, with a few open-ended questions that allowed the participants to freely share
further views giving better understanding of their stories, beliefs, reasons, and barriers
underlying their preparedness for tsunami (Creswell, 2003). The standardised
questionnaires from previous studies, including Becker et al. (2012), Couling
(2014), Krongkant and Ahmad (2010), and Pishief (2007), were carefully considered and
modified into the context of Phi Phi Island. The researcher chose and adjusted the
questions to fit with the local context in terms of the preparedness measures, cultures,
and the reality based on using the information from literature reviews, physical visit, plus
the knowledge of the researcher because she is a Thai. For example, the preparedness
measures in the questions were designed to ensure consistency with what the Thai
government agencies promoted to the local community. Applying the adjusted pre-
existing questionnaires is useful, as the questions have been already tested for their
reliability (Bird & Dominey-Howes, 2008; Mathers, & Hunn, 2009; Siniscalco & Auriat,
2005). Moreover, the questionnaire design process of this study underwent supervisor's
examination to ensure that the questions were carefully selected and to eliminate any
faults in questionnaire design. The researcher kept in mind that the quality of
guestionnaire design can affect the quality of the research data. Vague questions can

result in unintentional answers (Oppenheim, 1992).

3.4.1.1. Questionnaire design

The question list was divided into three main sections. The first section consisted of six
general questions to gather demographic information from the respondents and two
questions asking if they had experiences from the last tsunami. In the second section,
there were three questions. The residents were asked about their risk appraisal which
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were evaluated on Likert scale questions about the perception of future tsunami hazards
likelihood and severities. In the third section, there were 10 questions. The respondents
were asked if they adopted any of the listed preparedness activities (e.g. searching for
tsunami information, following tsunami news, participating in tsunami drills, storing
emergency supplies, preparing emergency getaway kits, and having family emergency
plan), and how they perceived tsunami preparedness. In this section, there were also
spaces for the respondents to freely leave comments about the reasons underlying their
behaviours. Furthermore, there was one question asking the respondents for the
recommendations to foster better preparedness of local people respectively.

The questionnaires were translated to Thai language by the researcher and proof
read by a Thai person. Moreover, before the beginning of data collecting process, the
guestionnaires were tested with two local residents to ensure that the language used in
the questionnaire was easy to understand by local people who may have limited literacy.
It is important to ensure that everyone can be involved in the research including those
with limited literacy. It was found that this pilot test was very useful to ensure that the
guestionnaire would fit with the local context, many vague descriptions in the questions
were found and minimised. After the pilot test, the Thai language used in the
guestionnaire was adjusted to the level that those local residents (same people from the
pilot test) could comfortably understand.

3.4.1.2. Selection of community people

The researcher began by informing the head of village about conducting the particular
study in Phi Phi Island on the first day of her arrival; thus showing respect according to
Thai norm and culture as well as to build trust at community level (Pimpa, 2012). It is
noted that there was only one village in the study area. At this meeting, concerns related
to possible risks to participants such as privacy, confidentiality, and cultural sensitivity
were discussed. After the discussion, the head of the village took the researcher around
the village and introduce her to most of its community members. The personal contacts
made with the key local government agency considerably assisted the researcher to

cooperate with, and participate in the community.

During the first few days after arrival to Phi Phi Island, the researcher spent time
visiting the tsunami-affected and surrounding areas. Additionally, she participated in
community activities such as having food and snorkelling with locals. This was for her to
gain an understanding of the community that she was about to ‘work’ with, and make
people feel familiar to her which positively affected their trust and rapport. The lack of

understanding in cultural values of participants could potentially hamper and limit the
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capacity of the research (AUTEC, 2014). Moreover, the researcher went to the Local
Disaster Prevention and Mitigation organisation in Krabi province in order to get
information on how the agency encourages the local population to be prepared for
tsunami and get a better understanding of the preparedness policy in place.

In terms of recruiting the participants, the head of the village offered assistance
to provide participants for the research. However, the researcher decided to utilise a
random sampling method as established per the study plan. Random sampling was seen
as the most suitable sampling technique in this study. It allowed every resident to have
an equal chance to be selected (Mathers, Fox, & Hunn, 2009). Moreover, it could also
eliminate any bias which may result from the head of the village. With the random
sampling method, the researcher ensured that the invited residents volunteered to take
part on their own, and not be forced by any influences which may affect the research
results. Without the participants’ own accord, it may result in unintentional or unreal

answers (Siniscalco & Auriat, 2005).

To recruit participants, the researcher requested the population name list in Phi
Phi Island from the department of house registration. However, this process of
recruitment was not successful because a number of local residents had moved out from
the island after the 2004 IOT. From the house registration data, there were around 1,300
people living in Phi Phi Island, of which the head of village suggested that there were
probably 200 original local people living in the study area. Thus, the researcher randomly
contacted local people instead. The researcher minimised the bias on how she selected
people by randomly selecting the location of their house in the study area map, before

doing personal interaction (Mathers et al., 2007).

In this study, 10 percent of the local residents in the study area (20 people) were
invited to participate in the survey. There were two criteria in recruiting samples: (1) the
participant needed to be a permanent resident living in the affected areas from 2004
tsunami (within the red frame in the map, Figure 3-2, p. 29), and (2) aged 20 years or
over. The 20 residents who met with such criteria were invited to take part in the research
and provided with information sheet and consent forms. This study mainly focused on
the perspectives from the community people. They were allowed to share their
information and concerns regarding tsunami risk preparedness. Permanent residents
who work in emergency management, including local authorities, were excluded from
the questionnaire survey because they may hold a biased point of view towards the
subject matter. Moreover, other vulnerable people, including tourists and labour
migrants, were not involved in the present research due to time constraints of this

dissertation.
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All potential participants were fully informed about all aspects of the research
including the objectives of the study, potential risks, benefitsand how their
confidentiality, as well as how their responses, would be protected and used, through the
information sheet (Norris, 2006). The information sheet and the consent form of this
study are presented in Appendices C and D respectively. Moreover, the researcher also
made clear that consent was entirely voluntary. The potential participants were given
seven days to decide whether or not to participate in the study (AUTEC, 2014). These
processes were to ensure that voluntary participants are treated with respect and in
partnership, which fits with research ethics (AUTEC, 2014, Jastone, 2006).

3.4.1.3. Data collection procedures

After the participants agreed to take part in the study, by returning the signed consent
form to the researcher, the process of gathering data from the participants began. The
researcher arranged one-to-one meetings with each participant at a time that was
convenient to them. The nearest coffee place for them was proposed to be the meeting
point due to safety reasons for both the participants and the researcher. However, the

most suitable location and time for each participant was chosen.

On the meeting date, the participants were asked to answer the questionnaire-
based survey. The researcher read the structured questionnaires and wrote down the
answers for them. The participants could choose to self-administer if they would like to.
However, all participants chose to have the researcher write down the answers for them.
This approach worked effectively for the participants as they could ask for clarification
when they did not understand the questions. It significantly helped some participants
who may have had limited literacy skills regarding reading and writing. Moreover, the

response rate was high.

The questionnaires and all communications between the participants and the
researcher were conducted in Thai language, which is the first language of both
participants and the researcher. This was significantly helpful as using Thai language
helped the researcher to build rapport and trust among community members. Every
interview went well and the participants felt comfortable to talk and ask the researcher

when some questions were not understandable for them.

To complete the questionnaire of this study it took each participant approximately
30 minutes, with further time, around 10 minutes, required to verify the answers. During
the session, some participants experienced negative flashbacks regarding loss of family

members in the past tsunami event. Some people became upset, quiet, or angry.
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Therefore, the researcher offered a break and waited until they were ready to be
interviewed for the rest of the questions. Most of the participants who experienced
discomforts during interviews felt better after a few minutes break. None of them decided
to withdraw from the study.

At the completion of the data collecting, the researcher presented a token of
appreciation of their contribution in this study. This is recommended in AUTEC as the
way to present a mutual understanding between two parties. However, it is important to
note that the participants were not informed about any gifts until the end of the
engagement of each participant. By doing this, it eliminated the chance of the gift to be
seen as coercive (AUTEC, 2014).

3.4.2. Field observation

The field observation method was undertaken to supplement the data from other
methods. By participating in field observations, this useful method allowed the researcher
to observe the reality of tsunami preparedness among the community (Mulhall, 2003).
This particular method was used to help the researcher develop more insight from the
local context, particularly to understand how people live with tsunami risk and how the
tsunami preparedness measures by the government were fitted in local people’s lives.

During the first three days that the researcher used to develop trust and rapport
with the community, the researcher also took the particular opportunity to observe the
preparedness measures in Phi Phi Island for the first time. The researcher went across
the study area within three days looking at what measures had been taken and how they
fitted into Phi Phi Island context. In this phase, taking photos and notes was used to
document the field observation. In the second week, the researcher repeated the visiting
route to ensure that a deep understanding of the area and community was developed
and to ensure that all the areas covered in this study scope had been visited.

It is important to note that the researcher intended to use this method to observe
preparing measures to tsunami and potential barriers towards being a tsunami well-
prepared community. During observation there was no interaction between the
researcher and people in order to collect research data; therefore consents were not
required (Mack et al., 2005; Mulhall, 2003).

3.4.3. Analysis of relevant documents

Relevant policy documents, reports, academic papers, and lesson learned documents

were analysed as part of the data collection process. This method was conducted to find

the information regarding the preparedness measures that the government has adopted
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in the tsunami-affected areas since the 2004 IOT. The documents were chosen based
on their content and relevance to the research. Only the documents which had
information about the Thais’ mitigation and preparedness to tsunamis, taken after the
2004 10T, were used. Four documents were mainly used as data; the first two documents
were the Disaster Risk Management Strategy (DRM) Plan of the Department of Disaster
Prevention and Mitigation (DDPM). While, the rest of the documents were the academic
paper documents of Stockholm Environment Institute: (1) the report of Disaster
Reduction and Tsunami Early Warning Systems in Thailand: a case study on Krabi
province (Thomalla et al.,, 2009) and (2) Comparative Destination Vulnerability
Assessment for Khao Lak, Patong Beah and Phi Phi Don (Calgaro et al., 2009). After
the researcher read these documents to gain understanding regarding tsunami
preparedness by the government agencies, key information was printed and then
highlighted with colour pen according to themes identified in this study. This information

was then used in the data analysis process.

3.5 Data Analysis

A sequential mixed analysis was used to analyse the research data in order to answer
the research question. Firstly, the data collected with the questionnaires were analysed
using simple descriptive statistics, particularly “Microsoft Excel” because the number of

participants was small.

Moreover, a Thematic Analysis (TA) was used to analyse and make meaning
across a two dataset from questionnaire survey and other research methods. TTA is
applied to analyse the qualitative data from the questionnaires and other study methods,
because it isthe most common analysis method for a qualitative research which is
flexibly used in analysis information across many sets of data (Braun & Clark,
2006). With TA, the researcher began with reading the existing literature followed by the
data collected. These documents were repeatedly read in order to become familiar with
them and develop the understanding of the dataset. During this phase, the researcher
highlighted the repeating words. After a good understanding of the data was gained, the
researcher coded the data manually into related groups based on repeating words and
content. Once all data had been organised into groups, the researcher started to analyse
and think how each group of data correlated, searching for data themes by linking back
to the literature review. Herein, the themes were the factors influencing people’
preparedness behaviours (e.g. perception to tsunami, prior experience to tsunami,

outcome expectancy, preparedness measures by the governments). It is noted that one
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disadvantage of TA is that it was time consuming, as the researcher had to read the data

over and over until she could get a clear understanding of the data.

3.6 Chapter Summary

In regards to the study interest on how the 2004 10T had shaped the tsunami-prone local
residents’ and organisations’ targeting preparedness, the pragmatic paradigm was
employed as the research framework. A questionnaire survey was applied as the main
research tool. Additionally, field observation and the study of policy documents, reports,
and academic papers, was undertaken to facilitate a questionnaire survey leading to a
better understanding of tsunami preparedness in Phi Phi Island. In this study, a few
criteria about the study location and recruiting participants were set due to time
constraints: only 20 square-kilometre of the tsunami affected area in Phi Phi Island and
only 20 permanent residents were included. Twenty participants represented
approximately 10 percent of the residents living in the study area. The participants were
not randomly chosen from the house registration because many local residents had
move out from Phi Phi Island but their names still remained in the house registration;
instead random sampling from the map was applied. Collecting data with the participants
of this study was carried out in an ethical way, guided by AUTEC, who granted study
approval in March 2016. The statistical data were analysed using simple statistics
particularly “Microsoft Excel”; the qualitative data were analysed using TA which helped
the researcher to analyse the data across different datasets and approaches under the
study’s goals. The next chapter will present the findings of this study.
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4 Findings
4.1 Introduction

Phi Phi residents are living with tsunami risk. However, very little is known about their
preparedness to this particular hazard. The present study is an attempt to identify, about
11 years after the 2004 tsunami, what elements affect local people’s preparedness
behaviours. It also aims to investigate what measures the government agencies have
taken, since the IOT event, to promote preparedness at local community level and if
those measures contribute to tsunami preparedness. The previous chapter explained
how the questionnaire survey, field observation and document analysis were applied for
obtaining deep insights about preparedness on Phi Phi Island. This chapter will present
the data collected within the research process. This chapter is divided into four sections.
Section 4.2 presents demographic characteristics information about the participants.
Section 4.3 will present how well the population in Phi Phi Island adapted to tsunami
preparedness measures. In this section, data regarding the elements influencing
people’s preparedness, including those sociodemographic characteristics, will also be
presented. In section 4.4, the preparedness measures provided by the government
agencies will be identified. The last section is the summary of this chapter.

4.2 Demographic Information

The gquestionnaire survey was conducted with 20 local residents which represents 10
percent of the local people living permanently in the study area. None of the participants
worked in the Department of Disaster Prevention Mitigation or any organisation relating
to managing tsunami hazards. The sociodemographic characteristics of participants are
described in Table 4-2 (p. 37). The portion of male and female respondents was equal.

All of the participants were adults.

In regards to education level, a majority of the participants (70%) had attended
secondary school, 15 percent had professional certificates or diploma, 10 percent had a
university degree and only one participant had no formal education. Results indicate that
90 percent of participants worked full-time; 40 percent were employees, 50 percent were

self-employed. Only 10 percent comprised housewives.

Based on tsunami experience, 19 out of 20 participants (95%) had prior
experiences from the 2004 tsunami which 17 respondents (85%) reported involvement
with direct loss. Only 2 respondents had indirect experiences. Only one participant had

no tsunami experience.
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With respect to family composition, one respondent was living by himself, four
respondents (20%) were living with family without children, 13 respondents (65%) were
living with family with children, and two respondents were living with flatmates.

4.3 Adoption of Preparedness Behaviours to Tsunami

In facing the tsunami risk, the residents on Phi Phi Island have displayed a wide range
of preparedness adjustments since the 2004 tsunami. Table 4-1 represents the
frequencies of specific preparedness behaviours adopted by participants.

Table 4-1 Percentage of response to tsunami preparedness measures

Preparedness Percentage
Searching tsunami information 40
Following the tsunami updates 90
Participating in the drill 35
Know how to respond to tsunami hazards 100
Prepared emergency supplies: food, water, medicine, etc. 65
Prepared personal getaway items 80
Prepared family emergency plan 75

Table 4-2 The percentage of adaption to tsunami preparedness measures presented
by participants’ characteristics

Variables Percentage of Percentage of adaptation to 7
samples mentioned preparedness
measures

Gender

Male 50 66

Female 50 71
Education

No education 5 71

Secondary 70 72

Certificate 15 70

University 10 50
Occupation

Self-employed 50 67

Full-time 40 66
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housewife 10 86

Tsuna}mi
experiences
Yes 95 68
No 5 71
Living Status
Alone 5 86
With family 85 70
- have 65 70
children
- no children 20 68
With friends 10 50

The participants in this study, regardless of sociodemographic characteristics,
adopted at least three out of the seven preparedness activities (percentage of adoption
to preparedness measure is 43%). The average of adoption to preparedness is 5
measures (71%). According to sociodemographic characteristics of participants (Table
4-2), the female participants tended to demonstrate more preparedness behaviours than
male participants (71% versus 66%). The finding is consistent to the past study of
Jonkam and Kelman (2005), who explained that women are likely to have higher risk

perception and take risk precaution more seriously than men.

Results showed that education factors did not lead to significant differences in
being prepared for a tsunami. Findings revealed that people with low to no education
attainment engaged themselves with preparedness measures (71%), similar with the
participants who had a secondary school degree (72%) or a professional certificate
(70%). In contrast, the participants with a university degree took only 50 percent of all
preparedness activities, indicating the level of their adoption is less than others.

Based on occupation status, it seems that people who were either self-employed
or employed full-time prepared less than people who did not have work. From the results,
the participants who were housewives demonstrated high preparedness (86%). It can be
reflected that having available resources, particularly time availability, may positively
result in better preparedness behaviours, as suggested by Becker et al. (2012).
According to the results, people with more free time prepared for a tsunami hazard more
than those who have less time available. The sense of business ownership did not make
significant differences in preparedness behaviours. Self-employed participants adopted
tsunami preparedness measures similarly to people who work as a full-time employee
(67% versus 66% respectively).
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Results indicated that having prior tsunami experience led preparedness
behaviour of residents to both positive and negative outcomes. Some of the participants
with tsunami experience took many preparedness measures for a future tsunami. On the
other hand, many of the participants presented low level of preparedness. The average
of preparedness adoption of the participants with prior experience to tsunami was 66
percent, which was lower than people who had no tsunami experience (71%). However,
the absence of any tsunami during the past decade may have negatively reduced the
residents’ perception of risk. This is reflected in the statement of two participants who
said:

“In the past, there were many tsunami waves occurring but the waves were small

unlike the 2004 tsunami. So | think if a tsunami happens again, it would be a
moderate one which is not as severe as in the past.”

“A tsunami is too devastating to think about.”

To evaluate the perception to tsunamis, the participants were asked to estimate
the possibility and consequence of a future tsunami. The results are presented in Table
4-3. Results showed that only 20 percent of them perceived that a tsunami could happen
anytime in this year, most of the respondents (90%) thought that a tsunami could occur
in their community again in the future. However, some participants perceived the
tsunamis likelihood in an optimistic way. One participant commented: “A tsunami will

never happen again.”

Table 4-3 The perception of the local residents to future tsunami’s likelihood

The number of Percentage of the
responses responses

this year 4 20

1-10 years 3 15

10-100 11 55

>100 0

never

don't know 1 5

In terms of tsunami’s consequences, most of the participants (85%) perceived that the
impacts of a future tsunami can be severe (Figure 4-1). However, another 15 percent of
the participants perceived that the consequence of a future tsunami may be just
moderate. In some residents it was found that their personal belief in God could reduce

their perception to tsunami. For example, one participant said:
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“Tsunami is the act of God, and God already punished us quite hard in 2004, so
he will not punish us that bad in a soon future.”

Figure 4-1 The perception of the local residents to future tsunami impacts
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Apart from the risk perception and sociodemographic characteristics, outcome
expectancy is one of the important elements of preparedness behaviours (Paton et al.,
2008). Scholars identified that people who positively believe in the effectiveness of being
prepared tend to engage themselves with preparedness behaviours. However, people
are unlikely to prepare for hazards if they think that being prepared would not benefit
them (Lion et al., 2002; Paton, 2003; Paton et al., 2008). In this research, the participants
mostly demonstrated a positive outcome expectancy. When participants were asked if
those mentioned preparedness measures in section 4.3 are generally useful, the majority
of the respondents (75%) answered “yes” and 20 percent answered “not sure”. Only one

participant answered “no” and commented as following:

“I have direct experience with the tsunami, | know what a tsunami is, what its
nature warning signs are, and what to do in time of tsunami. Therefore, | do not
need to search for more information. | just need to follow the updates from local
authority and news of tsunami from media, which | do... Moreover, in the reality
my life is more important so he would rather evacuate quickly than taking
anything with him.”

Findings on residents’ outcome expectancy showed that up to 20 percent of the
participants were not sure about the benefits of adopting preparedness measures.

Additionally, it is found that the direct experience of the 2004 tsunami increased
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participant confidence in their knowledge of how to deal with a future tsunami. As a result,

the participants saw that taking further preparedness was not going to benefit them.

Moreover, it was found that being well-prepared had different meanings among
the participants. From the survey, when the participants were asked to rate their
performance of being prepared to tsunami using four scales (not prepared, low,
moderate, well), most participants rated themselves as being well-prepared to tsunami,
even if they had engaged themselves less than the average number of preparedness
activities. Table 4-4 indicates that most participants adopted five tsunami preparedness
activities out of seven activities (71%). There were eight participants who adopted
preparedness measures lower than the average, in which almost half of these
participants (3 out of 8) believed that they were well-prepared for tsunamis. The result
may imply that the meaning of preparedness may be interpreted differently among the
residents, as some people might feel safe after taking just three preparedness measures.
The vague meaning of “being ready” for a tsunami may limit the preparedness
behaviours of the residents.

Table 4-4 The degree of adaptation to preparedness measures

The adaptation to The number of the Percentage of the
preparedness participants participants
measures
involved with 1 activities 0 0
involved with 2 activities 0 0
involved with 3 activities 2 10
involved with 4 activities 6 30
involved with 5 activities 7 35
involved with 6 activities 4 20
involved with 7 activities 1 5

In this section 4.3, personal and social factors were investigated to determine if
these factors could positively or negatively affect residents’ preparedness behaviours. In
the next section, the influences from institutions, particularly government agencies, will
be studied. The mitigating and preparedness measures for a tsunami will be identified,;
however, in depth analysis of the relationship between the institutional influences and

people preparedness behaviours will be described in the next chapter.

41



4.4 Tsunami Mitigation and Preparedness Measures by Government Agencies

Before the 2004 tsunami, the Thai population had never prepared for any tsunamis.
Indeed, Thailand had never expected or experienced tsunami hazards before such an
event (DDPM, 2011; Thanawood et al., 2006). However, after the lesson learned from
the disastrous 2004 IOT, many measures were undertaken targeting the tsunami
affected areas in order to prevent and mitigate the impacts from a future tsunami. In this
study, five improvements in preparedness measures by the government agencies are

focused on and described in the following sub-sections.
4.4.1 Community involvement

Thailand became a member of the Indian Ocean Early Warning System and also signed
in the Memorandum of Agreement between Thailand National Disaster Warning Centre
(NDWC) with the United States of America for the technical operation in tsunami system
analysis and tsunami warning. Thailand also cooperated with many international
organisations such as the Japan International Cooperation Agency (JICA), United
Nations Development Programm (UNDP), Asian Disaster Reduction Centre (ADRC) and

many other private sections in order to manage risks (DDPM, 2011, Larsen et al., 2011).

At first, a top-down approach, which was the traditional approach in DRM, was
used in managing tsunami risk. The department of Disaster Prevention and Mitigation
(DDPM) at a provincial level played an important role in locating funds and providing a
DRM framework to their suborganisation. Tum-bon Administration Organizations (TAOS)
were empowered in managing the risks in the areas. These sub-district administration
organizations were empowered in managing the hazards in their responsible area. A
TAO in each sub district is a primary organisation which was, and is still, responsible for
community prevention and relief; thus playing a significant role in DRM including
promoting preparedness at community level (Thanawood et al., 2006; Thomalla et al.,
2009).

However, after 2006, a CBDRM, or bottom-up approach, has been encouraged
in Thailand (DDPM, 2006). Within a CBDRM approach, community members aimed to
promote people’s involvement in the planning and coordinating in regard to warning,
preparing, responding to, and mitigating tsunami hazard (Virapat, n.d.). Search and
rescue teams in each sub-district, known as ‘One Tambon One Search and Rescue
Team’ (OTOS) were established. Each Tambon (sub-district) in Thailand had to set
teams that comprised 10 local people to join the training in order to enhance local
community capacity to deal with emergencies (DDPM, 2006). Local government
executives were also required to attend a training course in disaster prevention and

mitigation. In 2008, there were 4,474 OTOS out of 7,255 Tumbon. Moreover, many
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tsunami training for public are regularly set up in order to increase people’s preparedness
and ability to deal with tsunami hazards (DDPM, 2006; Suwanmolee, 2009).

4.4.2 Tsunami warning systems

Thailand had established the department of the National Disaster Warning Centre
(NDWC) for improving data collection and acting as the centre for disaster warning in
Thailand; along with a key role played by the Thai Meteorological Department (TMD)
(Suppasri et al., 2015; Srivichai, Supharatid, & Imamura, 2007). The warning system of
Thailand can be issued to the risk area within five minutes of an earthquake occurring.
In Krabi province, 20 Early Warning Towers (EWT) were installed, in which two of them
are located on Phi Phi island (one in Ton Sai Bay, another one in Loh Dalum Bay)
(Calgoro et al., 2009; Thomalla et al., 2009).

From the documents, during the last 10 years many false alarms of EWT
occurred on Phi Phi Island (Calgaro et al., 2009; Petty, 2010; Thomalla et al., 2009;
Xinhua, 2005). A “false alarm” indicates any warnings caused by technical failures. When
the participants were asked what they felt of the false alarms in the past, the survey
demonstrated that a majority of the respondents (60%) did not lose trust in tsunami
warning systems. They felt safe when they have tsunami warning systems in place.
However, three respondents felt that the tsunami warning systems were not trustworthy.
Additionally, other five respondents (25%) held what is termed an unrealistic belief that

a tsunami was less likely to happen.

Table 4-5 The feeling to the past tsunami false alarms

The feeling of false alarms Number of Percentage of
9 participants participants

Earthquake definitely happen but it was not

strong enough to generate a tsunami 12 60

A tsunami was less likely to happen 5 25

Tsunami warning systems are not reliable 3 15

Results from the present study indicated that the TEWS presented considerable impact
on people’s perceptions towards tsunamis and preparedness behaviours. Due to the
distrust in TEWS, up to 20 percent of the participants would not evacuate immediately if
the tsunami warning is issued. These participants acknowledged that they would check
first if they needed to evacuate. Another 10 percent answered “no” that they would not

evacuate (Table 4-6).
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Table 4-6 Evacuation Intention

o ] Number of Percentage of
Evacuation intention participants participants
es, | willimmediately evacuate
y y 14 70
yes but | will ensure of evacuation
warnings first 4 20
no 2 10

Apart from false alerts, the challenges due to the effectiveness of the two TEWS
were evident during the conduct of the questionnaire-based survey. A few participants
raised the concern that they did not hear the TEWS sound during the inspection. Such
issues are reflected in the following quotes:

“Tsunami warning systems were tested in just a few days before this interview,
but / did hear any sound from tsunami towers...”

“I don't think that | can rely on the TEWS, they always generated false alarms.
Last two days, | heard announcements that the authority would test the sound
alarm of Tsunami Early Warning Systems here, but honestly | never heard
anything until today.”

The problem with the effectiveness of the TEWS was found in 2009. Thomalla et al.
(2009) had mentioned this problem in their vulnerability assessment study in Krabi
Province. They found that the two EWT in Phi Phi Island were installed and owned by
different organisations. The first one was installed by the NDWC, whereas the second
was installed by the Krabi Governor. This was because the warning towers installed by
NDW(C do not cover all of the inhabited area in Krabi. The fragmented ownership resulted
in communication and maintenance issues. As a result, this created some serious

concerns related to the effectiveness and reliability of TEWS in Krabi province.

Similarly, Calgaro et al. (2009) described the problem regarding the unreliability of the
TEWS in Krabi Province explaining:
Many of the warning towers in Krabi Province are considered unreliable. Of the
six Krabi communities the Thai Red Cross is working in, only one has a warning

tower that is operational. There are also instances of damage through lightning,
for example, at Ban Thalane, theft and vandalism. (Thomalla et al., 2009, p. 20)

In the past, at least two tsunami false alarms were evidenced. The result of the false
alarms used to frighten people and even resulted in injuries due to panic evacuations
(Calgoro et al., 2009; Petty, 2010; Thomalla et al., 2009; Xinhua, 2005). Overall, both
the present study and findings from other researchers highlight the insufficient support
from government agencies involved in DRM. As a result, the unreliability of such systems
seems to reduce the trust of local people in TEWS and likely decreases local residents’

perception and preparedness to tsunami, particularly evacuation.
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4.4.3 Tsunami warning signs

Following the 2004 tsunami, tsunami warning signs and maps have been installed in the
six provinces that were affected by the event. In some areas, evacuation buildings were
built (Suppasri et al., 2015). In Phi Phi Island, the warning signage of tsunami hazards
could be seen in most areas. However, there were some problematic issues regarding
such tsunami signs. For example, one participant said:
“I do not trust in those preparedness prepared by the government. The tsunami
signs and evacuation routes were also insufficient and inadequately maintained

by the governments...l raised this issue to the head of the village so many times,
however, nothing had been fixed.”

The problems related to tsunami warning signage were noticed during field observation.
Firstly, there were tsunami warning signs in most areas, but many of them were in poor

condition; for instance, the colour of some signage was gone (Figure 4-3).

Figure 4-3 Insufficient tsunami warning signage

Moreover, many warning signs were hindered by obstacles from local shops, which
made them difficult for people to see, as evidenced in Figure 4-4 (p. 46).
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Figure 4-4 The obstructed tsunami warning signage
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The evacuation routes were also not in good condition. Field observation
revealed that the evacuation route signs were poorly maintained. Some evacuation
routes were impractical, as they were blocked by either natural (Figure 4-5) or manmade
barriers (Figure 4-6, p. 47). In the wake of a tsunami, these obstacles may lead to difficult
evacuation.

Figure 4-5 The obstructed tsunami evacuation route No.1 in Phi Phi Island
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Figure 4-6 The obstructed tsunami evacuation route no.2

The problem related to tsunami warning signs in Phi Phi Island were also
evidenced by Thomalla et al. (2009) who emphasised:

Communities in Krabi Province have voiced concern over the inappropriateness
of designated evacuation routes and safe places, and the inadequacy of signage
that has been erected following the 2004 tsunami... On Phi Phi Island, we found
many examples where tsunami escape signboards are obscured or hidden by
buildings making it difficult for people to see them. Also, the escape route painted
on the street of Phi Phi Island has either faded or has entirely disappeared.

(Thomalla et al. 2009, pp. 21-22)

Overall, results indicate that many preparedness measures and resources seem
to be lacking or poorly maintained by government agencies. Therefore, the present
findings question if the residents in Phi Phi Island have received adequate and sufficient
supports from the government agencies in order to be prepared for a future tsunami. This

may be another rooting factor which hinders the residents’ preparedness for tsunami.

4.4.4 Tsunami evacuation facilities

The DDPM’s strategy plan year 2012-2016 identified that each district had to set up
simulation of emergency and evacuation drill at least once a year (DDPM, 2011). The
head of each sub-district had to support the population in his/her area to prevent and
mitigate risk. The DDPM (2008) described that each district would receive a budget for
managing hazards which would cover approximately 45 Bath (just under US$2) per

resident. In Phuket, evacuation drills were proposed to be set up two times a year in
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several areas (Sivichai et al., 2007). However, a few of Phi Phi residents identified that
the evacuation drills had not been hosted in Phi Phi Island for a while, while other tsunami
workshops were always set up in the main land. Moreover, some residents also
mentioned that:

“I did not have time to participate in drills in main land because of being busy
working”

“It is far to join the drill and | also had to take one day off work...”

The difficulty in accessing tsunami information resources may be one of the great
barriers which prevent Phi Phi residents from being prepared for tsunamis.

Since the 2004 tsunami, one evacuation building was built in Ban Nam Kem and
Khoa Lak in Phange-nga which was the most affected by the tsunami (see Figure 4-7)
(Srivichai et al., 2007; Suppasri et al., 2015). However, no evacuation buildings are found
in Phi Phi Island. Again, such findings suggest the lack of support from government
agencies in order to reduce the risk of disaster and questions the effects of this on the

preparedness and vulnerability of local communities.

Figure 4-7 Evacuation building in Khao Lak, Phang-nga
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Source: Srivichai et al. (2007)

4.45 Direct communication lines

In Phi Phi community, it was observed that the direct communication lines were installed
only in the central areas which has four speakers pointing in four different directions
(Figure 4-8). However, there were some concerns raised about the effectiveness of

communication if a tsunami would occur. Importantly, it was observed that the Phi Phi
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Island community was compacted with a number of hotels, shops, restaurants, and
tourists. Some pubs and restaurants opened until late night. Therefore, those noise
disturbances from bar and restaurants which generally operated both day and night may
interrupt the announcement. As a result, some people may not hear the warning which
could potential lead them to harm. This concern related to the communication lines was
raised in 2009 (Thomalla et al., 2009).

Figure 4-8 Tsunami early warning towers and sirens

446 Land useplan

Land use planning is a key aspect of disaster preparedness, including for tsunamis. After
the 2004 tsunami, land use guidelines have been introduced to the six tsunami-affected
provinces (Paphaasit, Chotiyaputta, & Siriboon, 2006). Many of the local community
people were not allowed to return to their original land due to safety reasons. The
government encouraged local people to move inland where they are not at high risk of

tsunami.

In Phi Phi Island, the government agencies built new houses for local people on
the mountain and called it Tsunami village. The government also developed the
framework for land use, categorising areas based on activities and the geographical
features to control the development in tsunami affected provinces in order to minimise
the consequences which may affect lives and construction from a future tsunami.
However, the implementation of the plan was not successful due to the protest by the
local people (Paphaasit et al., 2006; Srivichai et al., 2007). Srivichai et al. (2007) noted
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that some tsunami survivors got smaller houses in smaller lands and, as a result, some
of their family members had to live in separate houses. Therefore, the surviving residents
protested against the land use guideline. So the guideline was not successfully applied
in Phi Phi Island. During field observation, the new commercial buildings under
construction were almost completed (Figure 4-9, p. 51). Moreover, there were a number
of hotels, small shops, and houses located across the study. Some accommodations
were close to the beach (Figure 4-10, p. 51). From the findings, it may be implied that
the government support, in terms of resettlement, may not fulfil what people need to live
their lives. As a result, there are still a lot of people living within the tsunami risk area.
This may also imply that a community based approach in Phi Phi Island needs to be
strengthened in order to obtain better understanding of how to integrate people’s
livelihoods with tsunami risk management. It is noticeable that people in Phi Phi Island

rely heavily on the tourism industry in the tsunami risk area.

4.4.7 Tsunami education materials

After the tsunami in 2004, the Thailand NDWC distributed tsunami materials, namely
CDs, books, and pamphlets to local people, students, school teachers, and tourists
through DDPM (Srivichai et al., 2007). The materials were in both Thail and English
languages and distributed in Phuket and Phang-nga (Figure 4-11, p. 52). However, no
evidence was found in Phi Phi Island during the field observation. Even though the
researcher went to DDPM in Krabi and asked for those materials, the provincial DDPM
did not have any available. The DDPM in Krabi only had the tsunami mitigation plan
version for government agencies. Moreover, none of the tsunami information materials
were found on Phi Phi Island. Such barriers could hinder people from accessing tsunami

information source as well as being prepared for tsunamis.
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Figure 4-9 New commercial buildings in Phi Phi Island

Figure 4-10 The sample of the accommodation along the beach
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Figure 4-11Tsunami public information in Phuket and Phang-nga
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4.5 Chapter Summary

This chapter has described the results of the data which were collected from the 20
participants living on Phi Phi Island, using questionnaire survey complemented by field
observation and the study of policy documents and academic publications. The findings
indicated that the majority of 20 local residents have high awareness and high perception
of tsunami risk. Every participant took preparedness measures (at least three out of
seven mentioned activities). It seems that the participants’ preparedness behaviours are
associated with risk perception, prior tsunami experience, and perception to
preparedness measures. People with different prior experience presented with different
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perceptions to tsunami resulting in various preparedness behaviours. Not all participants
with direct experience performed high levels in adoption of tsunami prepared measures;
some of them received negative effects from their 2004 IOT experience, which increased
the residents ‘confidence in their ability to cope with tsunamis resulting in decreasing in
preparedness intention.

Many participants demonstrated the barriers to their preparedness such as
optimistic bias and fatalism, which arose from their perception to tsunami hazards.
Moreover, it was found that up to 30 percent of the participants have negative outcome
expectancy to preparedness measures which may decrease in people’s intention in

taking preparedness.

The demographic background, such as education background, gender, and living
conditions (living alone, with family, have child or no children), did not contribute
significantly to preparedness behaviours of Phi Phi people. Whereas, the sense of family
bondedness and available resources seemed to considerably affect the decision making
of the participants as to whether or not to take preparedness actions.

The measures that the government agencies have done for promoting the
preparedness of the local community after the 2004 tsunami were explored. After the
2004 tsunami, CBDRM, tsunami warning systems, tsunami warning signage, and land
use guidelines, as well as tsunami information material, were introduced to the affected
areas aiming to promote the preparedness and reduce the vulnerability of the local
community to a future tsunami. However, this study found that many challenges
regarding preparedness measures undertaken by the local agencies presents barriers
to local people from taking tsunami preparedness. The in-depth interpretation and
analysis of these research results, as well as recommendations from this study, will be

discussed in next chapter.
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5 Discussion

5.1 Introduction

In 2004, Phi Phi Island was hit by one of the most devastating tsunamis in human history.
Today, people living on Phi Phi Island are still at tsunami risk due to their geographical
location. This is why promoting preparedness for tsunami to local people is an essential,
yet challenging task. This study was designed to understand, more than 11 years after
the 2004 tsunami, the preparedness of local people to a future tsunami, as well as the
elements guiding such preparedness. This research tried to understand how local
people’s preparedness to tsunamis could be improved. Lastly, it also attempted to
identify what preparation measures the government agencies had equipped for the
residents in the risk area after the 2004 tsunami. Data were collected through three
research tools including a questionnaire survey and field observation undertaken on Phi
Phi Island from the April 1 to 18, 2016 as well as an analysis of relevant documents (e.g.
policy documents, reports, academic publications). In this chapter, the findings of this

study will be compared with the existing literature and discussed thoroughly.

This chapter is divided into four sections. Section 5.2 will discuss how prepared
local people in Phi Phi Island are since the 2004 tsunami and what elements are
underlying their preparedness behaviours. Section 5.3 will identify what preparedness
measures have been undertaken by the government agencies and what measures could
be done in order to increase the preparedness of local people regarding tsunamis. In this
section, the obstacles from those measures to the residents’ preparedness will be
discussed in order to make recommendations for improving their preparedness to future
tsunamis. The conclusion of this study will be reflected in section 5.4, to highlight the key
information from this study and point out the recommendations for actions. Lastly, the
limitations of the study and the recommendations for further studies will be discussed in

sections 5.5 and section 5.6 respectively.

5.2 Preparedness Behaviours and Related Guiding Elements

About 10 percent of the local residents took part in the questionnaire survey conducted
in this study. The results showed that the 2004 tsunami positively shaped their
awareness, since all participants were aware of the tsunami hazards. Furthermore, when
the local people were asked if they applied any of the following preparedness measures:
searching for more information on tsunami, following tsunami updates, knowing how to
respond in the wake of a tsunami, participating in drills, preparing emergency supplies,

preparing personal getaway kits, and preparing family emergency plan, the study found
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that the participants took at least three out of seven measures, while the average was
five measures. However, the participants performed a wide range of preparedness
behaviours. From this investigation, it was found that many of the following elements

influence the local peoples’ preparedness behaviours.
5.2.1 Risk perception

Risk perception or the understanding regarding the likelihood and consequence of
hazards is one crucial determinant of preparedness behaviour, as it can motivate people
to prepare for the event of a hazard (Kapucu & Wilson, 1990; Peacock et al., 2005;
Raaijamakers et al., 2008). Solvic (1987) identified that people who have high perception
towards tsunami likelihood and consequences are likely to have high intention in
adopting preparedness measures. In contrast, people with low perception would present
an opposite reaction. The results from the present study indicated that a majority of the
participants (up to 90%) expected a tsunami to occur in their community in the future;
and 85% perceived that the impact of a future tsunami could be severe. According to
past studies, having high risk perception among the residents could have been the
reason why many of the residents chose to be prepared for a tsunami. None of the

participants with low perception would have ignored taking preparedness measures.
5.2.2 Prior experience

In this study, although up to 95 percent of the participants had prior experience
with the 2004 tsunami, it showed that the residents in Phi Phi Island received both
positive and negative influences from their experience; one participant with negative
influences said that “A tsunami is too devastating to think about.”. The adaptation to
tsunami preparedness of those participants with prior experience with the tsunami is 68
percent which is lower than the adaptation of a person who did not have any experience
with a tsunami (71%). Most participants with prior experience were well prepared for a
tsunami. The results are marginally different from many past studies, which indicated
prior experience with a tsunami is one of the major influences which can increase risk
perception and preparedness intention (Raaijamakers et al., 2008; Tanaka, 2005;
Terpstra, 2010), as prior experiences potentially increase the feeling of worry and fear
which can be transformed to the adaptation of preparedness measures (Raaijamakers
et al., 2008).

The low level in preparation for a tsunami of some participants with prior
experience might be because the participants had experienced minor effect form the past
tsunami. Kate (1962) and Mileti and O’Brien (1992) described that the experience of past
disasters can also limit people’s preparedness behaviours; experiencing only minor
impacts of the tsunami can lead the victims to become optimistic about the effects from
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a future tsunami. Kate (1962) stated that these people would often expect that a future
tsunami would be similar or the same as the one which occurred in the past. As a result,
they will not prepare for the future because they believe since they survived last time,

they will survive again next time.

Both subsection 5.2.1 and 5.2.2 show that people preparedness behaviours are
complex. Even though, some participants saw themselves at low risk for a tsunami, but
they took many preparedness actions. People without prior experience presented high
perception and high preparedness behaviours for tsunamis, while they could have
performed in opposite reaction due to the lack of prior experience. These findings pointed
that people did not decide their preparedness behaviours based on their risk perception
or prior experiences but a combination of factors which are not limited to only these two
factors. Additionally, it highlights that people with different experiences to a hazard
resulted in different perceptions and preparedness behaviours. Not all participants with
tsunami experience would be well prepared. Thus, in promoting preparedness, DRM
agencies should assume that the local residents are not homogeneously prepared due
to having prior experience from the 2004 IOT. Moreover, their perception of a tsunami
which may reduce their preparedness behaviours need to be taken into account.

5.2.3 Optimistic bias

Optimistic bias is identified as a positive judgment that a person makes on himself
or herself to be less vulnerable to harm, or less likely to be affected by harm than others
(Helweg-Larsen, 1999; Paton et al., 2008). People with optimistic bias believes that a
disaster is less likely to happen to them. Having optimistic bias can be a barrier which
prevents people from being prepared for hazards (Spittal et al., 2005). In this study, up
to 25 percent of the participants believed there is little possibility of a tsunami occurrence.
Additionally, optimistic bias among the residents was evident from their overestimation
of their preparedness performance. Half of the participants who prepared lower than an
average adaptation (five out of seven preparedness measures) overestimated their
preparedness and believed that they were well-prepared for a tsunami. This finding is
similar to Couling (2009) who found that most of her participants rated themselves as
reasonably prepared for hazards as they stored several emergency supplies in their
homes; however, only 10 percent were actually fully prepared. Therefore, this finding
raised concerns regarding optimistic bias with it’s potential to mislead people in reducing

their disaster preparedness (Spittal et al., 2005).

Having optimistic bias among the residents of Phi Phi is problematic. To prevent
the residents from decreasing their preparedness behaviours, DRM agencies need to

get rid of those unrealistic bias by providing residents with correct tsunami information
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(Helweg-Larsen, 1999; Paton et al., 2008). Correct information on tsunami hazards and
preparedness will prevent people from having unrealistic perceptions, and encourage
them on using scientific information to manage tsunami risks. Spittal et al. (2005)
explained that when there is no criterion measure, a person often sees their optimistic
bias of their preparedness behaviours as a correct judgement. Therefore, the DDPM

should identify a tsunami preparedness criterion measure.

5.2.4 Outcome expectancy

Outcome expectancy is identified as the way that an individual assesses the
effectiveness, or the benefit of being prepared for hazards (Lion et al., 2002; Paton et
al., 2008). When people believe in the effectiveness of preparedness measures, they are
likely to follow such measures (optimistic outcome expectancy) (Lion et al., 2002; Paton
et al., 2008). On the other hand, when people do not believe that preparing for hazards
would benefit them (negative outcome expectancy), they are unlikely to take actions to
become prepared (Lion et al., 2002; Paton et al., 2008). This study indicated that 75
percent of the participants had positive outcome expectancy to tsunami preparedness.
Outcome expectancy may be the factor which facilitates participants in taking
preparedness behaviour measures, as most of them engaged themselves with

preparedness measures.

However, up to 20 percent of the participants presented negative outcome
expectancy; they were not confident about the necessity and benefits of adopting
preparedness measures. Holding a negative outcome expectancy needs to be
addressed as it may humble the preparedness intention in these participants, resulting
in low prepared for tsunamis (Lion et al., 2002; Paton et al., 2008). This highlights the
need for tsunami education in order to reduce negative outcome expectancy among the
residents. Becker et al. (2012) and McClure et al. (2007) suggested that tsunami
education can develop belief in the benefit of adapting preparedness measures which

can reduce negative outcome expectancy and increase in preparedness behaviours.
5.2.5 Availability resources

Studies identified that availability resources, including time and financial resources, are
crucial factors for adopting preparedness measures (Terpstra, 2010; Wisner et al., 2004).
Terpstra et al. (2009) described that people would likely take preparedness actions
depending on two main factors: 1) the efficacy attributes (for their own safety, for their

family safety, and for protecting their property) and 2) resources access. However, they
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will not take actions if they are constrained by insufficient resources including time,

money, and skill to take preparation actions.

The first important resource to prepare for tsunamis is time availability. This study
found that most of the participants did not participate in tsunami drills because they were
busy working, while the participants who did not have work (e.g. housewife) presented
high level in preparedness measures (87%). Therefore, the results in this study agree
with the above statement that time availability is an important factor which facilitates the
residents to engage in preparedness measure; while having limited free-time diminished

people’s preparedness intention.

Financial resources were seen as one of the important elements to underlie
people’s preparedness behaviours. Past studies found that people with sufficient
finances commonly take adequate measures and actions for being more prepared, while
people with financial constraints frequently have inadequate or insufficient preparation
for hazards (FEMA, 2015; Gaillard, 2008; Rachmalia et al., 2011). For this study, it is
noticeable that only 65 percent of the participants prepared emergency supplies in place.
Additionally, the participants mostly took the preparedness measures in which they did
not have to pay for or spend much time on. For example, all participants acquired
knowledge on how to respond to a tsunami event, 90 percent followed the tsunami
updates and 80 percent prepared their personal getaway items. Findings are consistent
with the study of Bandura (1982), who described that income can limit the capacity of
people in adoption of preparedness measures. As a result, people with financial
constraints are likely to take preparedness measures that are easy for them to afford.
Moreover, economic factor prevented the Phi Phi Island residents from participating in
tsunami education drills. According to the quotes in Chapter 4, section 4.4.3, a few
participants described that they did not participate in any tsunami drills, as they were
frequently hosted in the main land, requiring them to take one day off work and pay for
the transportation fees. As a result, the participants chose to work instead of taking part

in tsunami drills.

According to the above discussion, this surely implies that both time and financial
resources present great barriers for people in Phi Phi Island in the adoption of
preparedness measures. Therefore, the government should consider these elements as
they clearly represent barriers to address goals of preparedness and vulnerability
reduction. In contrast, a lack of concern about people’s financial resources can result in

reducing preparedness behaviours.
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5.2.6 Socio-demographic characteristics

Findings indicated that sociodemographic characteristics, including education
attainment and gender, played a minor influence to the local people’s preparedness
behaviours for tsunamis. Based on education background elements, Asfaw and
Admassie (2004) and Pothisiri (2013) described that people with higher education are
likely to have greater awareness and preparation to hazards due to ability in accessing
information, and skills in interpretation of information. In this study, however, people with
university degrees prepared for tsunamis less than other participants; those with primary
education and secondary education had similar preparedness levels to those with
certificates or degrees. The percentage of preparedness adaptation is 50 percent, 71
percent, 72 percent and 70 percent respectively. The result is inconsistent to most
studies which identified that people with high education are likely better prepared to
hazards due to the high accessibility to information sources and higher skills in
understanding hazard information (Asfaw & Admassie, 2004; Muttarak & Pothisiri, 2013).
However, this data shows that when people make decisions about becoming prepared,
they apply a combination of different factors to influence their decision (Mclvar, 2013).
As a result, people with low education, which is seen in individuals with difficulties
accessing, assessing, and understanding hazard information, are better prepared than
many participants with high education levels. This interpretation is supported by the study
of Mclvar (2013).

In terms of a sense of boundedness or strong social ties, Russell et al. (1995)
identified that people with home ownership, children, or elder members at home are likely
to prepare themselves well for hazards. On the other hand, a lack of social responsibility
can lead to ineffective adoption of tsunami preparedness. The findings of the present
study indicated that the participants with family members committed with 70 percent
adoption to seven preparedness measures, in which the participants whom have children
in their house prepared 2 percent higher than the participants living with no children (70%
versus 68%) and 20 percent higher than the participants living with friends (70% versus
50%). People with business ownership engaged almost 67 percent of seven
preparedness measures which is only 1 percent of adoption higher than the participants
who worked full time. The results showed that having a sense of boundedness,
especially from family can positively affect preparedness behaviours —regardless of
having children, while, the sense of business ownership did not contribute a significant
difference in preparedness behaviour. For the participants living without family members,
the findings indicated that the participant who was living alone adopted up to 86 percent
of the preparedness measures. This may be explained by the fact that living alone,

without family members or friends, may increase the feeling of worry resulting in
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increasing intention to participate in preparedness measures (Raaijamakers et al., 2008).
However, being less prepared for tsunamis (only 50%) of the participants living with
friends is needed to be considered in order to help them to be better prepared.

Section 5.2 has identified that both personal factors (e.g. risk perception, belief,
bias, personal resources) and social factor, particularly a sense of family boundedness,
is crucial and underlies local residents’ preparedness behaviours. In next section, the
preparedness measures to tsunamis provided by the government agencies will be
discussed, with a particular emphasis on how improving such measures, so local people

can become better prepared to tsunami.

5.3 Tsunami Mitigation and Preparedness Measures Developed by Government
Agencies

As a result of the 2004 tsunami, the government of Thailand has applied many policies
and measures to promote preparedness for tsunami among Thai residents living in
hazard prone areas. Following the 10T, Thailand became a member of the Indian Ocean
Early Warning System and increasingly cooperated with international organisations
dealing with disaster risk management such as the JICA, UNDP and ADRC, to name a
few (DDPM, 2011, Larsen et al., 2011). However, the findings from this study indicated
that, about 11 years after the 2004 tsunami, there are many obstacles which challenge

residents in adopting preparedness behaviours.
5.3.1 Community-Based Disaster Risk Management (CBDRM)

The findings identified that CBDRM, or bottom-up approach, has been encouraged in
Thailand; yet, was most likely unsuccessfully applied in Phi Phi Island and only appeared
in name. CBDRM is the attempt to involve community members in the planning and
coordinating in regard to warning, preparing, responding to, and mitigating tsunami
hazard (UNISDR, 2014). It is believed to be the most effective approach to increase a
community’s ability to cope with hazards resulting in minimising potential losses from a
future disaster (Thomalla et al., 2009). CBDRM is useful as preparedness measures and
related disaster response plan is actively involved the grassroots, allowing residents to
share their concerns and plan for their community. However, the findings of this study
suggested that CBDRM was unsuccessfully applied in Phi Phi Island. One remarkable
example is when one participant told the head of the village about the problem regarding
the insufficient warning tsunami signs. If the CBDRM is effective, the problem raised by
the resident should have been addressed. The government agencies did not pay

attention to the voice from the community, they simply designed an evacuation route
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from the topographic instead of a visual on-site inspection or consulting with the local
community | their design (Thomalla et al., 2009). Another example is introducing land
use guidelines in Phi Phi Island. The agencies moved the residents out of the tsunami
affected areas and resettled them in the highland due to safety reasons, without
consideration that people in Phi Phi Island rely on the tourist and fishing industry, thus
living in the high mountains was not going to support their livelihood. As a result, people
moved back and are still living in tsunami high-risk area of Phi Phi Island. This is similar
to the case of the volcano eruption of Mt. Pinatubo where Gaillard (2008) found a lack of
involvement of the local community people potentially led to ineffective policy which
finally resulted in local people moved back to hazard-prone areas, thus being quite

vulnerable to disaster.

The unsuccessful adoption of the CBDRM approach in Phi Phi Island may be
because this approach was applied very quickly immediately after the tsunami. Due to
the urgent need in helping survivors to return to normality after the 2004 IOT, high media
attention, and pressure from the international community, the government may have
rushed to apply the strategies from best practices and to provide quick and visible
responses, as observed in different countries after this event (Regnier et al., 2008). It
can be seen that Thailand applied a CBDRM approach in the tsunami affected-areas just
a year after the event, in which the top-down approach used to be the traditional
approach of DRM in Thailand (DDPM, 2006). As a result, the agencies may not have
had a good understanding of the core of the CBDRM approach and how to effectively
use this approach with local community (Gaillard, 2008; Kelman, & Mather, 2008;
UNISDR, 2014).

This study stressed that ineffectively applying CBDRM, thus limitedly involving local
people in disaster-related activities, prevented increasing people’s preparedness to
disasters. The CBDRM in Phi Phi Island should be improved to be more effective and
truly applied in which it can help to provide Phi Phi Island community with a suitable
preparedness plan that is adapted to their own context. Moreover, it is suggested here
that the agencies involved in DRM should not only focus on increasing people’s
perception to the hazards, but they also need to help people to overcome their
preparedness constraints (Wisner et al., 2004). As emphasised in this research, these
constraints strongly relate to resource access and thus, often lies in the root causes of
the day-to-day context such as limited economic capacities (Gaillard, 2008; Kelman &
Mather, 2008).
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5.3.2 The ineffectiveness of TEWS

The effectiveness of tsunami mitigation measures in Phi Phi Island remains challenging;
particularly the TEWS. Results identified the challenges due to the ineffectiveness of
TEWS in the island. TEWS is an important tsunami mitigation measures allowing people
to take protective response before tsunamis arrive on the coasts, resulting in saving
many thousands of lives (Couling, 2014). However, ineffective TEWS potentially leads
to negative effects such as delay evacuation (Calgaro et al., 2009). In this study, a few
participants mentioned that the sound of the TEWS did not work well. Recently the
authority tested the sound system of TEWS located in Phi Phi Island, but the residents
did not hear anything during the sound test. Moreover, there were many false tsunami

alerts due to past technical failures.

The experience of the ineffectiveness of TEWS lead to reducing Phi Phi Island
people’s perception to risk and preparedness intention (Fraser et al., 2012). Findings
showed that apart from the experience of the 2004 tsunami, people frequently applied
their knowledge from their life experience, including exposure to an absence of tsunami,
in assessing tsunami hazards. After the tsunami in 2004, Thais in tsunami prone areas
experienced tsunami false alarms (Calgaro et al., 2009; Petty, 2010; Thomalla et al.,
2009; Xinhua, 2005). Because of these experiences, a majority of the participants (60%)
still trusted in the TEWS, but 15 percent felt that the tsunami warning systems were not
trustworthy, and 25 percent believed that a tsunami is less likely to happen. Indeed, it
can be seen that the false alarms affected the trust of the local people in the system and
their perceptions to tsunami possibility. Additionally, this study found that the experience
of the past false alarms considerably affected their evacuation behaviours. Up to 20
percent of the participants would not evacuate immediately but would look for more
information first if the tsunami warning is issued, while another 10 percent would not

evacuate, as they did not believe that a tsunami would occur.

The feeling of trust in TEWS is crucial, since people would follow preparedness
measures if they have trust in the information. In contrast, they tend to have an opposite
reaction which may lead them to harm (Arlikatti et al., 2007; Lion et al., 2002; Slovic,
1993). The example can be seen in Fraser et al. (2012), wherein the prior tsunami false
alerts prevented Japanese from taking protective actions resulting in many unnecessary
deaths. Consistent to past studies, this highlights that the local residents were negatively
affected by their prior experience of the past tsunami false alarms leading to distrust in
mitigating system and decrease in their risk perception, which potentially prevents them
from taking protective action, especially taking evacuation. Overall, it is important that
local authorities deal with the feeling of distrust by the people in order to increase their

preparedness, and to prevent decrease in preparedness intention.
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5.3.3 Insufficient tsunami information resources

It was obvious in this study that Phi Phi Island residents were experiencing inadequate
information supports from the government agencies. Chapter 4, section 4.4.3, identified
that the low accessibility to evacuation drills on the main land prevented many residents
in participating. As the result, participating in tsunami drills got the least attention from
the participants, only 35 percent of them participating in such activities. Moreover,
Chapter 4, section 4.4.4, identified a lack of tsunami education material on Phi Phi Island
(Srivichai et al., 2007). Tsunami education materials were established and disseminated
in six tsunami affected provinces (DDPM, 2006). In Phang-nga and Phuket, the tsunami
education material including pamphlets, CDs and books were disseminated to the public
(Srivichai et al., 2007). However, none of these materials were found in Phi Phi Island,
even at the head of village office and the DDPM in Krabi province. Terpastra et al. (2009)
described that tsunami education material is crucial in conveying information regarding
tsunami hazard and its proper response to public. The more hazard information
resources that can be accessed by the public, the more informed they are about risk and
the more frequent they take preparedness actions (Tanaka, 2005). However, a lack of
materials may result in having misconceptions of tsunami and preparedness measures.
Therefore, this study underscores that limited accessible to tsunami hazards information

potentially reduces the residents’ preparedness to tsunami.

Additionally, most of the tsunami signage was in insufficient condition. The colour
of many tsunami signage had worn off; some signage was hindered by items sold in the
local shops. Additionally, many evacuation routes were impractical, since some routes
went towards private areas and another route was the way to the forest where access
was obstructed by many trees. The effectiveness of tsunami warning signage needs to
be improved in order to be able to lead people to proper response in the wake of a

tsunami.

In Phi Phi Island, direct communication using a loudspeaker and siren were also
installed. These systems were located in the central area of the Island. However, there
were concerns regarding the effectiveness of communication through this direct
communication line (in Chapter 4, Section 4.4.5). As the noise from the club and bar may
disturb conveying hazard information from the authority to the residents which may
hamper the residents’ from taking preparedness actions. In contrast, Tanaka (2005)
argued that in order to motivate people to take preparedness behaviours, the authority
need to support public with hazard information, but a lack of this support may lead people
to take inappropriate response for a hazard. Therefore, government agencies should
address the problem of how to make announcements from direct communication

systems heard by the residents. For example, the authority may consider installing more
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direct communication lines covering the living area. In order to address this problem, it
is important to note that the residents’ income is dependent on the tourist industry. To
address this issue, Kelman (2005) suggested that CBDRM should be used in order to

draw the solution from the root causes on how residents can live safely with risk.

5.4 Conclusion

This dissertation aimed to study preparedness behaviours of the local residents in the
2004 tsunami-affected areas, particularly Phi Phi Island. Moreover, it aimed to identify
the tsunami preparedness measures undertaken by government agencies more than 11
years after the 2004 tsunami impacted Thailand population. In this study, a multiple
methodological approach design under the pragmatic paradigm was applied. Using this
framework, it is believed that positivism and interpretive paradigms should be integrated
in order to obtain deep understanding of research data. The questionnaire survey was
used as the main tool, while field observation and document analysis were used to

complement the information gathered with the survey.

It was found that all participants were aware of tsunamis, this may be the
influence from their prior experience, as 95 percent of them were affected by the tsunami
in 2004. Participants took at least three preparedness measures out of seven measures,

and the average adoption of those measures was five.

However, the preparedness behaviours of the residents on Phi Phi Island appear
to be very complex. There are many elements underlying the preparedness behaviours
of the local residents in Phi Phi Island including risk perception, prior experience,
outcome expectancy, available resources, their sociodemographic characteristics and
also the factors from the government. The present study further emphasises the need
for government agencies involved in DRM to consider these elements when designing

plans and defining policies targeting preparedness and DRM.

These study findings highlighted that many elements including negative outcome
expectancy and optimistic bias are problematic as they tended to reduce people’s
preparedness behaviours for a future tsunami. Moreover, it is noticeable that the
participants in Phi Phi Island frequently used their available information including prior
experience to tsunami, life experience, resources and personal belief, in assessing risk
and deciding whether or not to take preparedness measures. These negative
consequences on people preparedness may be the results of lacking in proper tsunami
education information. Therefore, the study pointed out that public education related to

tsunami hazard needs to be disseminated on the Island. It is believed that supporting
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local people with such information will decrease inappropriate perception and
inappropriate behaviours due to their personal bias or instinct in managing their
vulnerability to tsunamis (Terpstra et al., 2009). The correct information of tsunami
hazard and preparedness will prevent people from having unrealistic perceptions
(Becker et al., 2012; Helweg-Larsen, 1999; Paton et al., 2008).

The present study also underscored that the limit of personal resources,
particularly financial resources and time availability, considerably hampered the
residents from adopting preparedness. It is likely that the effects from the past tsunami
may still remain in Phi Phi Island community. The result showed that participants chose
work over participating in tsunami education programme which is related to their safety.
Therefore, these factors are important for DRM policy planners as these constraints
prevented the residents from adopting preparedness actions. In order to develop the
preparedness level of local people, the government may need to take into account the
financial background of the community (Willroth et al., 2012). People with sufficient
financial resources will be able to afford taking preparedness measures (Terpstra, 2010;
Wisner et al., 2004).

The sense of family boundedness and the effect of recognising his/her
vulnerability from being alone seems to increase people’s intention in preparing for
tsunami. Therefore, in order to increase the local preparedness to tsunami, the DRM
authority should apply the fear appeal along with promoting sense of family boundedness

(Raaijamakers et al., 2008).

From the above discussions, the low level in tsunami preparedness among Phi
Phi Island residents were partially influenced by the insufficient supports from the
government. This study revealed that after the 2004 10T, the government agencies
involved in DRM had applied many useful preparedness measures to tsunamis such as
TEWS, tsunami warning signage and tsunami education material in the most tsunami
prone areas in Thailand. However, ineffective performances of some of those tsunami
measures provided by the government particularly the false alert of TEWS negatively
reduced of trust among local people to the measure and further reduced their perception
towards tsunami. As a result, many residents decreased in the evacuation intention. This
study identified that the problems related to tsunami measures needs to be taken into
account. For instance, the authority should ensure the TEWS works effectively. It is also
suggested that establishing trust between the DRM agencies and local people is
important for potentially increasing people’s preparedness behaviours (Slovic, 1993). As
people would follow preparedness measures if they trust in the information from DRM.
In turn, a lack of trust in authority/agency will lead to the opposite reaction (Calgaro et

al., 2009; Slovic, 1993).
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CBDRM is a useful and effective tool in get the local people involved with DRM
(UNISDR, 2014). Yet, CBDRM was, and is still, ineffectively used in the Phi Phi Island
\community resulting in many visible evidences such as the impractical evacuation routes
and unsuccessful land-use planning. A lack of involvement of the local residents to DRM
led to ineffective planning which was not suited with the local context. The rehabilitation
for the victims after the 2004 IOT was fit to their local livelihood. Eventually the survivors
moved back to live in the tsunami-prone areas, similar to other case studies. In the same
vein, similarly, the previous land-use plan would have been successfully applied in Phi
Phi Island, if the plan would be established by coordinating between the government and
local people. This emphasises that it is important for all DRM policy planners to consider
people’s context; especially their daily constraints which may hinder local people from

associating in preparedness programmes (Gaillard, 2008).

Importantly, in the case of Phi Phi Island, there is a lack of attention and
inadequate support from DDPM and local authority. The lack of evacuation shelters and
tsunami education material leads to the enquiry of the roles of DDPM and its agencies
in proving DRM for people of Phi Phi island. It was also noted that the tsunami drills and
programmes were hosted on the main land but not on the island (section 4.4.3).
Moreover, problems regarding insufficient tsunami warning signage mentioned by the
local resident were likely overlooked by the head of village (section 4.4.2). The findings
highlight that the roles of DDPM and its agencies is questionable and further study and
investigation of this issue is required. This would help to improve the roles of government

authorities in promoting public preparedness behaviours.

The unsuccessful adoption of a CBDRM approach and many other tsunami
measures in Phi Phi Island may be because those measures were applied in a rush. As
a result, the agencies may still be confused about how to apply this new approach to the
community, when the top-down approach used to be the traditional approach in
management in Thailand. Thus, a CBDRM in Phi Phi Island should be strengthened in
order to increase the local residents’ preparedness behaviours. Both the authority
personnels and community members should be trained about CDBRM so that they have
a good understanding of a core CBDRM approach and how to effectively use this

approach with community.

Finally, for sustainable tsunami risk management, a long term plan with regular
training, inspecting, and following the effectiveness of DRM in each unit is needed. A few
limitations of this study, and the summary of recommendations for action and for future

studies are identified in the next sections.
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5.5 Limitations of the Study

The study was carefully designed and carried out followed AUTEC guidelines
and the norms of Thailand. However, this study has a few limitations which will be

described as following:

First, a limitation may arise in the questionnaire survey directed by an interviewer.
With a face to face interaction during data administering, the researcher may introduce
some bias through explanation, by using different voice and changing wording when the
participants asked for clarification about questions (Oppenheim, 1992).

Second, the number of the participants is small. The questionnaire survey was
carried out with 20 local participants, which nonetheless represents about 10 percent of
local residents. However, due to this small sample, the generalisation of the results from
this study may not optimally represent the distribution of the local population. Therefore,

it is recommended for a future study to be conducted with larger participants.

5.6 Recommendations for Future Research

The study witnessed the failures of many tsunami mitigation and preparedness
measures provided by the government, as well as a lack of attention by the DRM local
authority. Therefore, it is suggested that the roles of the government agencies, especially

the local personnel, to promote risk preparedness to local community should be studied.

Since the 2004 tsunami, there has been an increase of population dynamics on
Phi Phi Island. A number of local people in Phi Phi Island have moved out, while a
number of workers from the mainland came to work in Phi Phi Island. Thus, more

research is needed to study how to help those transients to better prepare for a tsunami.

Moreover, there are many tourists visiting Phi Phi Island, either travelling each
day or staying for short period of time. Further research is required to investigate how
well-prepared are those tourists for a tsunami. Such aspects are not only very relevant
to Phi Phi Island but also present a major challenge to other parts of Thailand that are

highly touristic and considered tsunami exposed areas.
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Appendix B: Survey Questionnaire TE WANANGA ARONUI
0 TAMAKI MAKAU RAU

Project title: “How do communities in Phi Phi Island understand and

prepare for tsunami risk?”
Project Supervisor: Rhoda Scherman

Researcher: Arissara Poompoe

Questionnaire
Demographic

1. Areyou [_] male L temale

2. Which best describes the situation you are living in now?

] Family with children
[] Family without children
] Living alone

[] Other, please specify

3. How old are you? years
4. Are you a person with disability?

] Yes ] No

5. What is your current employment status?

Employed full-time
Employed part-time

Not in paid employment

OO0 00

Self-employed
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TE WANANGA ARONUI
0 TAMAKI MAKAU RAU

6. What is your highest education qualification?

] No school qualifications

[ Primary or secondary school qualifications

[] Trade certificate or professional certificate or diploma

] University undergraduate degree (Bachelor degree)

] University postgraduate degree (such as Master degree or

Doctorate)

7. Have you ever experienced a tsunami?

] Yes ] No

8. If yes, please specify

] Directly affected

] Indirectly affected

Understanding tsunami hazards

9. What natural hazards do you think are the most likely to affect to your
community? (tick all may apply)

] Earthquakes
Typical Storms, Typhoons with high winds

Flooding

Forest fires

]
]
] Tsunamis
]
]

Mudslides
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10. What do you feel best represents the consequences of each hazards?

The level of the impact

|—
o
=

Don’'t know Moderate high severe

Earthquakes

Typhoons

Flooding

Tsunamis

Forest fires

Mudslides

O OoE il
O OO O
O Ojon O
L OUd of
) Lo O

11. When do you think that a tsunami could occur?

] Within the year

In the next 1- years

Not within 100 years

[l
[l In the next 10-100 years
[]
[]

Never

Preparedness

12. Have you searched for more information abouttsunami hazards?

[] Yes [ ] No

Comment (reasons):

13. Do you closely follow the news about the tsunamis?

] Yes [ ] No

Comment (reasons):
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14. Have you participated in tsunami public education programs which tilSe i
emergency management agencies have provided for your community?

[] Yes [ ] No

Comment (reasons):

15. Do you know how to respond if a tsunami hit your community?

] Yes [ ] No [ ] Not sure

Comment (how?):

16. Have you prepared emergency supplies of food, water, clothing or a first aid kit
in your place to be used in the case of a tsunami?

] Yes I No

Comment (reasons):

17. Have you prepared personal getaway kits?

] Yes [ ] No

Comment (reasons):

18. Does your household have an emergency plan that includes instructions for
every family member about where to go and what to do in the event of a
tsunami?

] Yes ] No

Comment (reasons):

19. Do you think that preparation to a tsunami hazard is useful?
] Yes ] No ] Not sure

Comment (reasons):
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20. During last decade, there were multiple tsunami warnings in your community,
but none of them led to a tsunami, how did they make you feel about tsunami
risk? (please tick one)

[ ] Earthquakes happened but were not strong enough to generate tsunamis
L] Tsunami is less likely
L]

Tsunami warning system in Thailand is not trustworthy and reliable

Other, please specify

21. If you receive an official tsunami warning, will you evacuate?

[ ] Yes, I will evacuate immediately.

L Yes, | will evacuate but | will check for more information with the
source first.
L] No

Comment (reasons):

22. What would be best describe the level of your readiness to tsunami hazards?
(please tick one)

d
< >

Not prepared low moderate well-prepared

L] L] L] L]

23. Do you want to make any comments or share any concerns about tsunami risk
preparedness in your community?

Thank you so much for your kind cooperation. If you require further
information or any clarification, please contact the researcher or supervisors via

following contact details;
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Researcher Contact Details:

Arissara Poompoe Email: bowariss@gmail.com

Project Supervisor Contact Details:

RhadaScherman Email: rscherma@aut.ac.nz
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Appendix C: Participant Information Sheet

Date Information Sheet

Produced: 25/03/2016

Title of Research Study:

“How do communities in Krabi understand and prepare for tsunami
risk?”

Dear Sir/Madam,

My name is Arissara Poompoe. | am conducting research titled “How do communities in
Krabi understand and prepare for tsunami risk?” as part of my dissertation of my Masters in
Emergency Management at Auckland University of Technology (AUT). This study aimsto
understand how the residents in Phi Phi Island interpret and prepare for the tsunami risk. The
information gained from this research will be used to make recommendations for best practice
assisting risk analysis and policy-makers improve the risk communication among public in order
to foster better preparedness to tsunami.

Before you decide whether to take part in the study, it is important that you understand
what the research is for and what you will be asked to do. Please take time to read the following
information and this Participant Information Sheet will help you decide if you’d like to take part.
It sets out why we are doing the study, what your participation would involve, what the benefits
and risks to you might be, and what would happen after the study ends. Before you decide, you
may discuss it with other people such as family or friends, please feel free to do this.

Participation is voluntary, you can decide whether or not to take part. If you decide to
take part, you will be given this information sheet to keep. You will also be asked to sign a
consent form. You can change your mind at any time and withdraw from the study without
giving a reason. Whether or not you decide to participate in this study will not lead any
disadvantages to you. You are welcome to phone me if you would like any further information.

What is the purpose of this research?

The purpose of the research study is to discover the understanding of communities
towards tsunami risk and how they prepare to deal with it. You will act as a representative of
your community, | will ask you questions about what it is like for you, your thoughts, your
feelings, and your concerns of tsunamis as well as your preparedness to its hazards. This study
will definitely benefit your community as you will be allowed to share your opinions and
concerns. Your contribution will help the policy-makers and risk analysers gain better insight on

how to foster better preparedness of the local community particularly in tsunami prone areas
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in Krabi province especially for on Phi Phi Island. This higher preparedness will contribute to the
wider community being able to protect themselves and their properties resulting in reducing
losses and impacts from future tsunamis.

Moreover, it is crucial to note that the design of this study was approved by Ethic
committee from Auckland university of Technology on March 11st, 2016.

How was | identified and why am | being invited to participate in this research?

A simple random sampling technique will be used to recruit participants for this study.
This will allow every resident to have an equal chance to be selected. The researcher will request
the list of potential participants from the provincial governmental office in order to build the
sample. Twenty residents who meet the criteria’s to be a participant; being permanent residents
living within 20 km from coastal areas and age 20 years or over, will be chosen at random from
the list of residents so that the researcher bias can be minimised.

However, potential participants who work in emergency management fields or who have
some knowledge background of the subject need to be excluded from this study because they
may hold bias point of views towards the subject matter.

Additionally, if there are finally more than 20 potential participants wanted to participate in
this study, the selection will be on the first come first served.

What will happen in this research?

If you want to take part in this study, you need to give your consent by signing the consent
form which is attached to the study information sheet, then return it to the primary researcher.
Your response will be treated with full confidentiality and anyone who takes part in the research
will be identified only by code numbers or false names. The participants in this study will be
asked to answer the structured-questionnaire which will be researcher administered. The
researcher will assist you if you have any difficulty with the instructions or questions. If you
cannot read and/or write, this is not problematic. The researcher will read the questions for you
and help you to complete the questionnaire form, then at the end of session the researcher will
read all the questions and answers to confirm with you if they are all correct. In the
questionnaires, the participants will be given the choice to leave further comments at the end
of the questionnaire.

What are the discomforts and risks?

The participants in this study may experience negative flashbacks during the
questionnaire filling process.

How will these discomforts be alleviated?

During collection of the data, if you experience discomfort, embarrassment, incapacity or
psychological disturbance, the researcher will offer you a break, or skip the question. You do not
have to answer all questions, and you can skip some questions that they wish to do so.
Ultimately, if you still feel uncomfortable, you have the choice to freely leave the study.
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What are the benefits?

Within this study, you are allowed to share your perspectives and concerns about the
tsunami risk that you are facing. Thus, you will benefit by having their voice heard. Moreover, it
is hoped that this study can establish useful knowledge to foster better preparedness of local
community especially in your community.

How will my privacy be protected?

The researcher will ensure the identity of all participants and confidential information
obtained incidentally during research is protected throughout the study period. Your name will
not be recorded on the questionnaires and the information will not be disclosed to other parties.
Your responses to the questions will be used for the purpose of this project only. The research
data and consent forms will be separately stored using code numbers instead of personal
names, and kept on AUT premises which only supervisors and the primary researcher can access.

Although, at the end of the research | will write a report and the results may be published
in my dissertation. However, no individuals' name and any personal information will not be
included in the final report. Moreover, the researcher will not describe the person in the way
that people can identify who he/she was or discuss on "who said what". The confidentiality and
anonymity of the participants is underlined important.

What are the costs of participating in this research?

There are no financial costs to participating in this research, apart from your time. The
study will be a single interview with myself which we expect that it will take approximately 30
minutes, the further time around 10 minutes may be required to verify the answer. We will
arrange a time to meet, which is convenient for you and in your own home if that is
appropriate.

What opportunity do | have to consider this invitation?
You will be given seven days to decide about participating in the study.

How do | agree to participate in this research?

If you agree to take part, please contact me by call or text so we can arrange to meet at
a time that is convenient for you. Moreover, you are asked to complete the attached response
slip and return it to me when we meet.

Will | receive feedback on the results of this research?
When | have completed the study, | will produce a summary of the findings which | will be
more than happy to send you if you are interested.

What do | do if | have concerns about this research?

Any concerns regarding the nature of this project should be notified in the first instance
to the Project Supervisor, Rhoda Scherman, rscherma@aut.ac.nz, 921 9999 ext 7499.
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Concerns regarding the conduct of the research should be notified to the Executive
Secretary of AUTEC, Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038.

Whom do | contact for further information about this research?

Please keep this Information Sheet and a copy of the Consent Form for your future
reference. You are also able to contact the research team as follows:

Researcher Contact Details:

Arissara Poompoe Email: bowariss@gmail.com

Project Supervisor Contact Details:

Rhoda Scherman Email: rscherma@aut.ac.nz

Please do not hesitate to contact me if you need further information,

Thanking you in anticipation,

Yours sincerely,

N )'//—:’]
i - g
L. N -

Arissara Poompoe

(Primary Researcher)

Approved by the Auckland University of Technology Ethics Committee on March 11, 2016.
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Appendix D: Consent Form
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Project title: “How do communities in Krabi understand and prepare for
tsunami risk?”

Project Supervisor: Eve Coles

Researcher: Arissara Poompoe

Please tick to indicate you consent to the following

provide your email: )

I have read and understood the information provided about this research Yes O No OO0
project in the Information Sheet dated 25/03/2016.

I do not work in emergency management fields or have any knowledge Yes O No OO0
background of the subject

I have had an opportunity to ask questions and to have them answered. Yes O No OO0
| agree to take part in this particular study. Yes O No O
I understand that this study is using questionnaire with interview Yes O No OO0
administered as a method in collecting research data.

I understand that my participation is voluntary and | may withdraw myself or Yes O No OO0
any information that | have provided for this project at any time prior to

completion of data collection, without being disadvantaged in any way.

If | withdraw, | understand that all relevant information contributed by me will Yes O No
be destroyed.

| wish to receive a copy of the brief report from the research ( If yes, please Yes O No OO0

Declaration by participant:

| hereby consent to take part in this study.

Participant’s name:

Signature: Date:

Approved by the Auckland University of Technology Ethics Committee on March 11st, 2016

AUTEC Reference number 16/50

Note: The Participant should retain a copy of this form.
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(Consent form in Thai language)
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