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Purpose of the study: Research This aiming For identify limiting factors
effectiveness of management strategies area conservation the sea in Thailand, as
well as to study how are those strategies can improved , through studies the case
of Surin Marine National Park.

Methodology: The method used covering studies literature , survey social
towards stakeholders interests ( visitors , tour operators, staff) park national ), as
well as survey biological use line intercept transect technique . Post-tsunami data
from 2004 were also collected For evaluate change condition ecology and
capacity management

Main Findings: Research results show that approach management in Surin yet
fully effective in guard sustainability environment sea . Conflict between
stakeholders interests , weakness capacity management , and change condition
post tsunami become challenge main . Management based on zoning Still need

revision and participation more wide .

Novelty/Originality of this study: This study integrate perspective biological
and sociological as well as evaluate impact crisis big (2004 tsunami) against
effectiveness management area conservation. Approach This produce
framework contextual and accessible evaluation applied in management area sea
similar in developing countries
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1. INTRODUCTION

Marine protected areas such as marine national parks play an important role in conserving biodiversity
while supporting socio-economic activities such as tourism. However, in the context of a developing country like
Thailand, various challenges in managing these areas remain a crucial issue[1]-[3]. This study starts from the main
question: what factors limit the effectiveness of management strategies in marine protected areas in Thailand, and
how can management approaches be improved to achieve conservation goals while serving utilization needs.

As a case study, Surin Marine National Park was chosen because it has a high diversity of tropical marine
ecosystems, including coral reefs, mangrove forests and seagrass beds, but also faces significant pressure from
human activities, especially diving-based tourism[4], [5]. The management approach used in this area has not fully
considered dynamic changes, both caused by human activities and natural disasters.
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During the research process, a major disaster event occurred, namely the tsunami on December 26, 2004,
which drastically changed the biophysical and social conditions in the western coastal areas of Thailand, including
the study area[6]-[8]. Therefore, the research structure is divided into two phases: before and after the tsunami.

Before the tsunami, research focused on evaluating the effectiveness of existing management approaches,
based on biological data and stakeholder perceptions of management policies[9]-[11]. After the tsunami, the focus
shifted to evaluating the impact of the disaster on management systems and how adaptive strategies are needed in
times of crisis.

This study uses an interdisciplinary approach that combines marine science and environmental sociology
approaches to provide a comprehensive picture of the effectiveness of marine conservation area management in
real conditions in the field[12]-[14]. With this evaluation framework, the results of the study are expected to
provide applicable recommendations for the development of marine conservation policies in Thailand and other
regions with similar characteristics[15], [16].

Previous research entitled "A Method for Evaluating Marine Protected Area Management" focused more
on the development and application of general marine conservation area management evaluation methods. The
study provided a systematic framework for assessing the effectiveness of marine protected areas (MPA)
management using key indicators that are general and can be applied to various locations [17]. However, the study
has not provided a specific focus on how the management approach is applied concretely in the field in a particular
MPA, including the specific challenges and conditions faced by the area managers. Different from previous
research, the study entitled "Approach Management in Marine Protected Areas: A Case Study of Surin Marine
National Park, Thailand" seeks to explore in depth the application of the management approach in real terms in
one specific location, namely Surin Marine National Park. This study focuses on the unique local context, including
the social, economic, and ecological aspects that influence the area's management strategy [18]-[20]. This is
important because the effectiveness of MPA management is greatly influenced by local characteristics and
management practices applied, which have not been widely explored in general management evaluation research.
A major gap that can be identified is the lack of studies that link theoretical MPA management evaluation methods
with management practices applied in the field at a specific location with unique characteristics. Research on Surin
Marine National Park has the potential to fill this gap by providing empirical insights into effective management
approaches in a specific context, while also testing the relevance and adaptability of existing evaluation methods
[21]-[23]. Thus, this study will make a significant contribution in linking management evaluation theory with real-
world practices, which is essential for more effective and sustainable MPA management.

The novelty of the study "Approach Management in Marine Protected Areas: A Case Study of Surin
Marine National Park, Thailand" lies in the contextual and adaptive approach that specifically highlights the
dynamics of marine protected area management in one location with unique characteristics, namely Surin Marine
National Park. Unlike previous studies that are general in nature and focus on developing a theoretical evaluation
framework, this study presents an in-depth analysis of the actual implementation of management strategies, taking
into account local social, economic, and ecological factors [24]-[26]. This study also offers a new perspective
through the two-phase time structure before and after the 2004 tsunami disaster that allows an understanding of
how conservation policies respond to drastic changes and adjust strategies in the midst of a crisis. In addition, the
use of an interdisciplinary approach between marine science and environmental sociology contributes significantly
to building a holistic understanding of the effectiveness of marine protected area management [27], [28]. Thus,
this study not only fills the literature gap regarding the relationship between evaluation theory and practice in the
field, but also provides an analytical model that is applicable to MPA management in other areas facing similar
pressures.

If this research on "Approach Management in Marine Protected Areas: A Case Study of Surin Marine
National Park, Thailand" is conducted, the implications will be very significant for the development of policies
and practices for marine protected area management, especially in developing countries such as Thailand. This
study will produce an in-depth understanding of the effectiveness of management approaches applied in the local
context, as well as provide empirical evidence on how management strategies can adapt to extreme socio-
ecological changes, such as the impacts of massive tourism and natural disasters [29]-[31]. The results of this study
have the potential to be an important reference for policy makers in designing a responsive, participatory, and
field-data-based marine protected area management model, so as to be able to balance conservation objectives and
utilization needs [32]-[34]. Furthermore, this study can contribute to improving the capacity of local institutions
and stakeholders through a collaborative approach, as well as being a practical reference for similar conservation
areas in Southeast Asia that face complex challenges in marine resource conservation.

The research "Approach Management in Marine Protected Areas: A Case Study of Surin Marine National
Park, Thailand" has a high urgency because it reflects the urgent need to evaluate and improve marine protected
area management strategies amidst increasing pressure from human activities and the dynamics of environmental
change [35], [36]. In developing countries such as Thailand, marine national parks play a dual role as protectors
of biodiversity and supporters of the local economy through tourism, but the imbalance between conservation and
utilization often leads to significant ecosystem degradation. The urgency of this research lies in its efforts to
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contextually explore the management approaches that have been used so far, while also examining their ability to
adapt to major disturbances such as tsunami disasters [37]-[39]. By analyzing the limiting factors of management
effectiveness and offering a more responsive approach to local socio-ecological characteristics, this research is
very important in order to produce a management model that is not only based on theory, but also applicable and
relevant to real conditions in the field, which can ultimately improve the sustainability of marine protected areas
in Thailand and other similar areas.

Based on the background and gaps that have been described, it can be concluded that the marine
conservation area management approach still faces various challenges, especially in the local context such as in
Surin Marine National Park. This study was conducted to answer the need for a more adaptive, contextual, and
sustainable management strategy by considering social, ecological factors, and the dynamics of change that occur
in the field [40], [41]. By evaluating the management approach that has been implemented and its impact on
conservation effectiveness, this study is expected to provide a real contribution to the development of more targeted
and sustainable marine area management policies.

2. RESEARCH METHOD

This study used an exploratory case study design with a mixed methods approach, combining quantitative
and qualitative approaches. This approach was chosen to provide a comprehensive understanding of the
effectiveness of management approaches in Surin Marine National Park, Thailand. The study was divided into two
phases, namely pre-tsunami (before December 2004) and post-tsunami (after December 2004), due to the major
changes in ecological and social conditions due to the tsunami disaster. In the first phase, researchers focused on
mapping biological conditions, analyzing management strategies, and stakeholder perceptions of management
policies. In the second phase, the study adjusted the objectives to evaluate the impact of the tsunami on marine
ecosystems and management capacity, and assess how management strategies responded to the major disturbance.
[42], [43] .

The study population included various stakeholders who were directly or indirectly involved in the
management and utilization of Surin Marine National Park. The subjects of the study included general visitors,
SCUBA divers, tour operators, national park officers, and academics. The selection of participants was done
purposively and incidentally, depending on their availability and involvement during the data collection process.
Respondents were selected to represent diverse views, both from the perspective of resource users and conservation
area managers. [44]-[46].

This study utilized multiple instruments to collect both quantitative and qualitative data in order to obtain a
comprehensive understanding of stakeholder perspectives and environmental conditions. One of the primary
instruments was a set of closed and open-ended questionnaires, which were designed to assess respondents’
perceptions, knowledge, and levels of acceptance regarding the various management approaches implemented in
Surin Marine National Park. To complement this, semi-structured interview guides were employed to explore
participants’ deeper insights, lived experiences, and critical evaluations of the effectiveness and practicality of
those management strategies. Additionally, observation checklists were used to systematically record the behavior
of tourists particularly divers and snorkelers during their interactions with the marine environment, with special
attention given to activities that might directly impact coral reefs and other sensitive ecosystems. These combined
instruments allowed the researcher to triangulate findings and present a well-rounded analysis of both human and
ecological dimensions of marine park management.

Table 1. the research instruments
No Instrument Type Purpose of Use Data Type Data Sources
Assess perceptions,

1 Closed/Qpen—gnded knowledge, and attitudes of Quant1fcat1.ve & Visitors, divers, tour
Questionnaire Qualitative operators
respondents
Semi-structured Explore views on policies and . Park staff, academics, tour
. . . Qualitative
Interview Guide management practices operators
Field Observation Record visitor behavior and o On-site tourists at
3 . . . . Qualitative . .
Checklist interaction with coral reefs snorkeling/diving areas
4 Line Intercept Measure coral cover condition Quantitative Coral reef sites at Surin
Transect Form over time (1997-2006)

The study used both quantitative and qualitative data analysis techniques. Biological data were analyzed
using descriptive and inferential statistical methods to assess trends and changes in coral reef conditions over time.
Data from the LIT surveys were compared across years to detect ecological shifts. Social survey data were
analyzed through tabulation and descriptive statistics to identify patterns in perceptions and attitudes. Qualitative
data from interviews and observations were analyzed using content analysis to identify key themes and stakeholder
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concerns. Triangulation was employed to cross-validate findings from different data sources and methods,
ensuring the reliability of results.

The study employed a variety of data collection techniques to obtain comprehensive and reliable
information. Biological surveys were carried out consistently from 1997 to 2006 at seven dive sites within Surin
Marine National Park, utilizing the Line Intercept Transect (LIT) method to record coral cover percentages and
species diversity. Alongside this, social surveys were administered using structured and semi-structured
questionnaires to evaluate stakeholders’ awareness, perceptions, and acceptance of park management policies,
conducted both before and after the tsunami to capture any changes over time. To gain deeper insight, semi-
structured interviews were conducted with key informants such as park managers, tour operators, and researchers,
aiming to understand their views and critical evaluations of existing management strategies. Additionally, field
observations were opportunistically carried out to document real-time tourist behavior, particularly focusing on
actions that could impact reef health, such as direct contact with coral by divers, and to triangulate findings from
surveys and interviews.

The research was carried out through a multi-stage procedure designed to address both the long-term and
sudden changes in Surin Marine National Park. In the preparation phase, the researcher conducted a comprehensive
literature review and preliminary field observations to develop a conceptual framework, identify appropriate
research instruments, and select relevant study sites. This was followed by Data Collection Phase I (Pre-Tsunami),
during which biological and social surveys were conducted from 1997 to 2004 to establish baseline ecological data
and stakeholder perceptions. In response to the unexpected 2004 tsunami, the study entered an adjustment phase,
where the research design was revised to incorporate new objectives aimed at evaluating the ecological damage
and the capacity of park management to respond to the crisis. Subsequently, Data Collection Phase II (Post-
Tsunami) was implemented through follow-up biological and social surveys in January and March 2005 to assess
reef conditions and stakeholder reactions, with a particular focus on early-responding groups such as SCUBA
operators. Finally, in the analysis and interpretation phase, data from both pre- and post-tsunami periods were
analyzed comprehensively to evaluate the effectiveness of existing management strategies and to generate
informed recommendations for improving future marine park management.

3. RESULTS AND DISCUSSION
3.1. Before the Tsunami

The results show that although has applied system zoning (Zoning Plan 2000-2004), its effectiveness
Still limited . Changes significant in cover coral and the presence of marine biota happens in some point diving .
Conflict between group users , such as divers and fishermen , increased consequence limitations supervision and
lack of participation stakeholders interest in planning . Social surveys also show the level of understanding and
awareness diverse environment among users , with part big visitors Not yet knowing the boundaries of the zone
or applicable regulation[47]-[49] .

3.2. After the 2004 Tsunami

The tsunami had a major impact on infrastructure and ecosystems in Surin National Park. At least one
reef was severely damaged and management facilities were completely destroyed. Visitor activity dropped
drastically, making it impossible to conduct a general social survey. However, the diving industry recovered more
quickly than other sectors. Data from divers was used to compare perceptions and impacts on the reef before and
after the tsunami [50], [51]. The study found that post-disaster adaptation strategies were inadequate due to a lack
of management preparedness.

3.3. Implications Managerial

This study confirm that management area conservation sea need approach participatory , scientific data-
based , and flexible to disturbance ecological or social . Adjustment to condition local , including involvement
stakeholders interest in making policy and planning zoning , very crucial For effectiveness term long.

Previous studies have emphasized the importance of a multidisciplinary approach to marine protected
area design, integrating science and stakeholder participation as the main foundation. These studies provide a
conceptual framework for designing marine protected areas based on scientific data and social, economic, and
cultural input from the community involved [52], [53]. While these studies have made important contributions in
emphasizing collaboration between science and society, their focus has been more on the initial design and
planning of marine protected areas, without delving into how these approaches are implemented and tested in real-
world, sustainable management. In contrast, this study offers an in-depth exploration of the application of a
management approach in a real-world context in one specific marine protected area [54], [55]. The study not only
examines the initial design, but also examines the effectiveness of the implementation of management policies in
response to changing ecological and social pressures, including the impacts of major natural disasters such as
tsunamis. The approach used is longitudinal, covering pre- and post-disaster phases, providing a more
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comprehensive understanding of management challenges and adaptations over time, which has not been covered
by previous studies of marine protected area design. A key gap identified is the lack of research that directly links
the multidisciplinary framework in MPA design to long-term management practices in the field that are influenced
by local and external dynamics [56], [57], [58]. The study of Surin Marine National Park fills this gap by showing
how a multidisciplinary approach is truly tested in a complex geographical and social context, including how
stakeholders play a role in the process of management adaptation after a crisis event. As such, this study makes an
important contribution in bridging protected area design theory with actual management practices, making it
relevant and necessary for the development of resilient and sustainable MPAs.

Based on the research findings, the novelty offered by this study lies in its approach that presents a
longitudinal evaluation of the effectiveness of marine conservation area management in two extreme conditions,
namely before and after a major natural disaster (tsunami), as well as its relationship with stakeholder participation
and management readiness to face crises [59]-[61]. Unlike previous studies that only highlighted multidisciplinary
integration at the conservation area design stage, this study delves deeper into the real application of the
management approach in the field, including the limitations of the zoning system implementation, weak
supervision, low visitor awareness, and minimal community involvement in planning. This study also reveals that
post-disaster adaptation strategies are inadequate due to a lack of institutional readiness, thus offering a new
perspective on the importance of management flexibility that is based on scientific data and responsive to
ecological and social changes. Thus, the main novelty of this study is the presentation of empirical evidence that
links ecosystem and social dynamics with concrete sustainable management practices in specific geographic and
cultural contexts, while emphasizing the urgency of an adaptive and participatory management approach in facing
long-term challenges in marine conservation areas.

The implications of this study suggest that the success of marine protected area management is highly
dependent on the ability of the management system to respond adaptively to ecological and social changes. The
findings that the zoning system that had been implemented before the tsunami was ineffective, as well as the lack
of visitor understanding and stakeholder engagement, indicate the need for improvements in policy
communication, monitoring, and environmental education [62], [63]. Furthermore, the major impacts of the
tsunami on infrastructure and ecosystems, which were not anticipated managerially, emphasize the importance of
integrating disaster mitigation strategies into marine protected area planning. Therefore, this study has implications
for the need to reformulate management policies that are not only based on scientific data, but also involve active
community participation and are responsive to major disturbances. If widely implemented, the approach proposed
in this study could serve as a model for other marine protected areas in developing countries, in order to create
more resilient, inclusive, and sustainable management.

The limitation of this study lies in the scope of the study which focuses only on one marine conservation
area, so that the results and recommendations produced have limitations in terms of generalization to other areas
with different ecological and social characteristics [64], [65]. In addition, the limitations of post-tsunami data,
especially in collecting social data due to decreased tourism activities and destroyed infrastructure, hinder a more
comprehensive longitudinal analysis of the dynamics of social change in the surrounding community. Qualitative
approaches that rely on stakeholder perceptions also have the potential for subjectivity that can affect the
objectivity of the results. Nevertheless, the findings in this study still provide important contributions to the
understanding of adaptive management of marine conservation areas in the context of developing countries.

4. CONCLUSION

This study concludes that the effectiveness of marine conservation area management, such as Surin
Marine National Park, is affected by various factors including policy design that is not responsive to marine
characteristics, minimal stakeholder engagement, and unpreparedness for major disturbances such as tsunamis.
The zoning system needs to be comprehensively revised by considering biological data and social input from users.
By integrating ecological and social approaches in one evaluation framework, this study provides a practical
contribution to the development of marine conservation policies in developing countries facing similar challenges.
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