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The marine abrasion disaster on Bengkalis Island, Riau, is a serious problem that threatens the 
survival of coastal communities and existing ecosystems, with significant impacts on the 
economy, society and environment, so a comprehensive approach is needed to overcome it 
through the implementation of the Sendai Framework as a global framework for disaster risk 
reduction. This research aims to identify and analyze the level of abrasion vulnerability on 
Bengkalis Island and evaluate the local government’s prevention and mitigation efforts in 
addressing abrasion problems through the implementation of the Sendai Framework. This 
research was conducted over three months, utilizing qualitative methods with a case study 
approach. Data were collected through observation, documentation, and in-depth interviews 
with key informants, as well as data analysis using NVivo 12 software to present findings 
clearly and in a structured manner. The main findings of this research indicate that the Sendai 
Framework offers a comprehensive approach to managing marine abrasion disasters on 
Bengkalis Island, but faces criticism regarding overlapping authority and a lack of 
coordination between stakeholders. Additionally, more valid statistical data is needed to ensure 
effective decision-making. To improve implementation, it is recommended that an effective 
coordination forum and transparent information distribution be established, and a more 
integrated and sustainable mitigation approach be developed. Suppose challenges in 
coordination and data access still need to be addressed. In that case, implementing the Sendai 
Framework to mitigate the marine abrasion disaster on Bengkalis Island has the potential to 
fail, resulting in greater impacts on an already vulnerable community and environment. 
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1. INTRODUCTION

Marine abrasion or erosion disasters occur when waves and
ocean currents gradually erode land along the coastline, 
causing land loss and damage to coastal ecosystems [1-3]. The 
adverse impacts of sea abrasion are very significant for coastal 
communities, especially in economic and social aspects [4, 5]. 
Marine abrasion can eliminate productive land used for 
agriculture or settlement, thereby threatening residents' 
livelihoods [6]. In addition, abrasion often exacerbates damage 
to infrastructure such as roads, buildings and other public 
facilities, increasing repair and restoration costs [7, 8]. Coastal 
ecosystems such as mangrove forests, coral reefs and beaches, 
which play an important role in maintaining environmental 
balance, are also damaged by abrasion, resulting in loss of 
habitat for various marine and terrestrial species [9, 10]. 

In the long term, marine abrasion or erosion can potentially 
increase the risk of other disasters, such as flooding and 
seawater intrusion, which can worsen environmental 
conditions and public health [11, 12]. Land loss due to 
abrasion also triggers social conflict, especially when residents 
must be relocated from affected areas [13]. Effective marine 
abrasion mitigation approaches such as building 
embankments, planting coastal vegetation, and rehabilitating 
natural ecosystems are very important to reduce this adverse 

impact [14-16]. However, other findings also show that 
coordinated government policies with a community-based 
approach are urgently needed to overcome marine abrasion's 
negative impacts sustainably [17, 18]. 

Management of marine abrasion disasters generally 
involves structural and non-structural approaches. Structural 
approaches include the construction of physical infrastructure 
such as breakwaters, sea walls, and retaining walls, which aim 
to reduce the force of waves reaching the coast and protect the 
land from further erosion [19-21]. On the other hand, non-
structural approaches involve the rehabilitation of natural 
ecosystems such as mangrove forests and coral reefs, which 
function as natural barriers to abrasion [22, 23]. Apart from 
that, public education, appropriate spatial planning, and 
environmental protection policies by the government also play 
a role in reducing the impact of abrasion [24, 25]. Other cases 
also show that effective abrasion mitigation requires 
collaboration between government, communities and other 
stakeholders to ensure a sustainable and integrated approach 
[26]. 

The marine abrasion disaster in Indonesia is a serious 
problem considering that this country consists of thousands of 
islands spread from Sabang to Merauke, with a very long 
coastline. The natural beauty of Indonesia's coast, which is rich 
in ecosystems such as mangrove forests and coral reefs, is 
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increasingly threatened by the abrasion phenomenon, which 
erodes land every day due to waves and sea currents [27, 28]. 
This abrasion damages the natural environment and threatens 
the survival of coastal communities that depend on the land for 
agriculture, settlement and livelihoods. Areas such as the 
North Coast of Java, Sumatra, and Sulawesi are often the areas 
most affected, with significant land loss from year to year [26, 
28-30].

Bengkalis Island in Bengkalis Regency, Riau Province, is
one of Indonesia's coastal areas that has experienced 
significant erosion, with a major economic and social impact 
on the local community. This abrasion eliminates the 
livelihoods of the community, the majority of whom are 
shrimp farming farmers and fishermen, and also forces 
residents to lose their homes because they have to be relocated. 
The urgency of dealing with abrasion on Bengkalis Island is 
very high, considering its strategic position directly opposite 
Malaysia in the Malacca Strait, which is important 
economically and from the perspective of regional resilience 
and national security. The levels of damage on the Bengkalis 
coast, ranging from low to high, with abrasion rates of more 
than 5 meters per year in some areas, demand serious attention 
from local and central governments [26, 31].  

One of the steps to effectively handle abrasion disasters can 
be done through the implementation of the Sendai Framework, 
which is a joint responsibility of countries under the auspices 
of the United Nations to reduce global disaster risks [32-34]. 
The Sendai Framework offers guidance with four main 
priorities, namely improving disaster risk assessment, 
institutional synergy and resilience of risk governance, 
strengthening risk management investments, and increasing 
readiness for effective response [35]. The implementation of 
the Sendai Framework in Indonesia has been accommodated 
through Presidential Regulation Number 87 concerning the 
2020-2044 Disaster Management Master Plan, which 
confirms the government's commitment to handling disasters, 
both those that have occurred and those that have the potential 
to occur in the future [36]. In the context of marine abrasion, 
the implementation of this framework is very relevant because 
it allows governments and stakeholders to not only respond to 
ongoing disasters but also prevent and mitigate risks in 
vulnerable coastal areas, such as Bengkalis Island. 

Several studies in Southeast Asia have demonstrated that 
the implementation of the Sendai Framework has had a 
positive impact on disaster risk reduction in coastal areas by 
controlling coastal erosion. For example, in Vietnam, the 
Sendai Framework’s four-priority approach has been 
successfully implemented through collaboration between the 
government, local communities, and international institutions 
in coastal ecosystem rehabilitation and adaptive infrastructure 
development [37]. In Thailand, community-based disaster 
education programs and geospatial technology-based risk 
mapping have also strengthened community preparedness for 
coastal erosion and flooding [38]. Compared to Indonesia, the 
implementation of the Sendai Framework in these countries 
tends to be more integrated with regional development policies 
and is accompanied by consistent budget support. 

The research gap in mitigating marine abrasion disasters on 
Bengkalis Island lies in the lack of a comprehensive study that 
integrates the Sendai Framework as a disaster risk reduction 
framework with the specific conditions of abrasion in the 
region. Even though the Sendai Framework has been applied 
globally, its application in the context of marine abrasion, 
especially in coastal areas such as Bengkalis Island, has still 

been minimally discussed in previous research. Most studies 
focus more on structural mitigation, such as building 
embankments or breakwaters, without paying attention to 
approaches based on risk governance and increasing 
community preparedness. The novelty of this research lies in 
combining the four priorities of the Sendai Framework—risk 
assessment, institutional synergy, strengthening risk 
investment, and response readiness—into a strategy for 
handling marine abrasion on Bengkalis Island. This research 
offers a response model that is not only reactive to the impacts 
of abrasion but also proactive in increasing the capacity of 
local communities and institutions to face the threat of 
abrasion in the future. 

This research aims to identify and analyze the level of 
vulnerability to abrasion on Bengkalis Island and evaluate the 
prevention and mitigation efforts carried out by the local 
government through the implementation of the Sendai 
Framework. This research aims to integrate approaches based 
on risk assessment, institutional synergy, strengthening risk 
management investments, and response readiness in strategies 
for handling marine abrasion disasters, with the hope of 
increasing the effectiveness of mitigation and strengthening 
the capacity of local communities and institutions in facing the 
threat of abrasion in the future. Thus, this research can 
significantly contribute to increasing understanding of 
abrasion vulnerability on Bengkalis Island and strengthening 
mitigation efforts through the application of the Sendai 
Framework to create a society that is more resilient to disaster 
risks. 

2. METHOD

This research was conducted for three months, from July to
October 2023, with the object being the abrasion phenomenon 
on Bengkalis Island, located in Bengkalis Regency, Riau 
Province. This island has a strategic position because it 
directly faces Malaysia, bordered by the Strait of Malacca in 
the north. The abrasion on this island has a major impact on 
the local community's environment, economy, and social 
aspects. This research examines the application of the Sendai 
Framework in dealing with marine abrasion disasters on 
Bengkalis Island, especially in efforts to prevent and mitigate 
the impacts of further abrasion. 

The research method chosen is qualitative with a case study 
approach, which is relevant for describing in depth the 
abrasion phenomenon that occurs on Bengkalis Island. The 
selection of qualitative methods in this study is based on the 
need to explore the phenomenon of sea abrasion in depth on 
Bengkalis Island and understand the contextual application of 
the Sendai Framework in disaster mitigation and prevention 
efforts. This method allows researchers to capture the 
subjective perspectives of informants and social dynamics that 
cannot be measured quantitatively. The first step in this 
research was a literature review of various national and 
international journal articles that discussed similar topics 
related to disaster management and implementing the Sendai 
Framework. This literature study helps researchers understand 
the theoretical context and policies implemented in various 
regions so that it can be used as a reference in designing 
research that focuses on the case of Bengkalis Island. 

Data was collected through several techniques, including 
primary and secondary data collection. Primary data was 
collected through pre-research observations, allowing 
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researchers to understand field conditions and conduct initial 
interviews with people directly affected by abrasion. 
Meanwhile, secondary data is a form of documentation from 
various official sources such as government reports, scientific 
publications, and policy documents related to abrasion and its 
management. From the initial observations and interviews, the 
researcher drafted a proposal describing the problem and 
research objectives in detail. 

Key informants in this research include the Head of the 
Prevention and Preparedness Division of the Bengkalis 
Regency BPBD, the Head of the Rehabilitation and 
Reconstruction Division of the Bengkalis Regency BPBD, the 
Head of Simpang Ayam Village, as well as the people of 
Simpang Ayam Village who were affected by abrasion. This 
also includes affected citizens, NGOs, and private sector 
representatives. Interviews were conducted in-depth to gather 
information regarding abrasion management and 
implementing the Sendai Framework in the region. Data 
obtained from interviews was then coded and analyzed using 
NVivo 12 software, which facilitates thematic analysis and 
data visualization so that research results can be presented 
clearly and structured. 

To ensure the credibility and validity of the data, 
triangulation of sources and methods was employed, involving 
the combination of field observations, in-depth interviews 
with key informants, and analysis of documentation from 
various official sources. The data collection process was 
carried out in stages, starting from initial observations to 
understand empirical conditions, followed by semi-structured 
interviews focused on the informants’ experiences and 
understanding of abrasion and policy implementation. In 
addition, the potential for bias was minimized by verifying the 
findings through comparisons between data sources and 
considering the diversity of perspectives from various actors 
involved in the abrasion issue on Bengkalis Island. 

All data obtained was then transcribed in detail to ensure the 
information obtained from the informants was accurate. Once 
the transcription process was complete, the data was imported 
into NVivo 12 software for further analysis. In NVivo, data is 
coded using a case classification approach, where each 
informant and data category is organized as a separate unit of 
analysis. This coding process allows the researcher to identify 
the main themes that emerge from the data and relate these 
findings to predetermined categories. Using case classification, 

researchers can conduct a comparative analysis between 
various responses from different informants so that thematic 
analysis can be carried out in-depth and research results are 
presented in a clearer, more structured and evidence-based 
manner. 

 
 

3. RESULTS 
 

Knowing the level of abrasion vulnerability on Bengkalis 
Island is important for determining priorities for handling the 
most affected areas. This also helps in planning appropriate 
mitigation measures so that the impact of abrasion can be 
minimized effectively. The levels of abrasion vulnerability on 
Bengkalis Island can be seen in Table 1. 

The levels of abrasion vulnerability on Bengkalis Island can 
be seen in Table 1, which shows the length of the beach being 
eroded and the rate of abrasion per year at various locations. 
Based on this data, four locations experience high levels of 
abrasion, with a total length of beach abrasion reaching 22,000 
meters and an abrasion rate reaching 7 meters per year. 
Furthermore, there are four locations with moderate levels of 
abrasion, which have a total length of beach abrasion of 11,000 
meters and an abrasion rate of around 4 meters per year. 
Meanwhile, only one location in the low category is Meskom 
Village, with an abrasive beach length of 500 meters and an 
abrasion rate of 2.5 meters per year. This data illustrates the 
vulnerability of the coast on Bengkalis Island, which requires 
serious attention in efforts to overcome and mitigate abrasion. 

Table 2 describes changes in the coastline of Bengkalis 
Island from 1988 to 2020, focusing on three village locations 
that experienced abrasion [39]. In Sebauk Village, there was a 
decline in the coastline of 39.56 meters between 1988-2004 
and 52.32 meters between 2004-2020, with an average rate of 
change of 2.87 meters per year. Meanwhile, Selat Baru Village 
experienced a decline in the coastline of 43.76 meters in the 
first period and 5.21 meters in the second period, with a rate 
of change of 1.53 meters per year. Lastly, Simpang Ayam 
Village showed a significant decline, namely 219 meters 
between 1988-2004 and 165.72 meters between 2004-2020, 
with a rate of change reaching 12.02 meters per year. These 
data reflect the serious impact of abrasion on Bengkalis Island, 
indicating the urgent need for shoreline protection and 
rehabilitation measures. 

 
Table 1. Results of calculating the coastal vulnerability index for Bengkalis Island Beach 

 
No. Location Subdistrict Length of Abraded 

Beach (m) 
Abrasion Rate 
per Year (m) Abrasion Level 

1 Muntai Village Bantan 7.000 7  
2 Simpang Ayam Village Bengkalis 6.000 7  
3 Pambang Village Bantan 4.000 7  
4 Jangkang Village Bantan 5.000 5  

Amount   22.000  High 
5 Parit Lima Bantan Air Village Bantan 4.000 4  
6 Bantan Tengah Village Bantan 3.000 4  
7 Tg Kundu, Bantan Air Village Bantan 2.000 4  
8 Selat Baru Village Bantan 2.000 4  

Amount   11.000  Medium 
9 Meskom Village Bengkalis 500 2.5  

Amount   500  Low 
Total Length of 
Abraded Beach   33.500   

Source: Environmental Service in Bengkalis Regency, 2022 
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Figure 1. Abrasion management on Bengkalis Island is based on increased disaster risk assessment 
Source: Processed by researchers with NVivo 12 Plus, 2024 

 
Table 2. Changes in the coastline of Bengkalis Island (1988-

2020) [39] 
 

No. Village 
Location 1988-2004 (m) 2004-2020 (m) Rate of Change 

(m/year) 
1 Sebauk -39.56 -52.32 -2.87 m/year 
2 Selat Baru -43.76 -5.21 -1.53 m/year 

3 Simpang 
Ayam -219 -165.72 -12.02 m/year 

 
The Sendai Framework contains 4 priorities, namely 1) 

increasing disaster risk assessment, 2) increasing institutional 
synergy and resilience in disaster risk governance, 3) 
strengthening investment in disaster risk management, and 4) 
increasing readiness for an effective response, which will be 
linked to abrasion handling that the Bengkalis Regency 
regional government has carried out. The Sendai Framework 
for handling abrasion on Bengkalis Island is based on 
increased disaster risk assessment, as seen in Figure 1. 

Figure 1 is a visualization result of the thematic coding 
process using NVivo 12 Plus based on interview transcripts 
with key informants. This visualization illustrates three main 
themes in abrasion management on Bengkalis Island: disaster 
risk information access management, damage and loss 
statistics, and increasing community participation. Data were 
analyzed using the coding tree method with a bottom-up 
approach, where nodes and sub-nodes were formed based on 
the frequency and context of theme emergence in the 
informant’s narrative. 

Sendai Framework in handling abrasion on Bengkalis 
Island in the aspect of increasing institutional synergy and 
resilience in disaster risk management, as seen in Figure 2. 

Figure 2 presents the results of a thematic mapping analysis 
conducted on qualitative data using NVivo 12 Plus, which 
identifies the relationships between main themes. Data were 
obtained from interviews and coded to identify correlations 
between institutional collaboration and the resilience of 
disaster risk governance, specifically in terms of institutional 
strengthening and improved service quality. This visualization 
was created using the Model Explorer feature to illustrate the 
logical flow of the impact of abrasion management policies on 

Bengkalis Island. 
The Sendai Framework in handling abrasion on Bengkalis 

Island in terms of strengthening disaster risk management 
investment is shown in Figure 3. 

 

 
 

Figure 2. Handling abrasion on Bengkalis Island by 
increasing institutional synergy and resilience in disaster risk 

management 
Source: Processed by researchers with NVivo 12 Plus, 2024 

 

 
 

Figure 3. Handling abrasion on Bengkalis Island by 
strengthening investment in disaster risk management 

Source: Processed by researchers with NVivo 12 Plus, 2024 
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Figure 3 illustrates the result of a qualitative analysis 
visualization using NVivo 12 Plus to depict the relationship 
between the main themes in abrasion management. Data 
obtained from interviews with key informants were analyzed 
and coded to show how investment in disaster risk 
management can improve crisis infrastructure and protect 
livelihoods and the tourism sector. This visualization uses the 
explorer model feature to display the cause-and-effect 
relationships that emerge in research findings related to 
abrasion management policies on Bengkalis Island. 

The Sendai Framework for handling abrasion on Bengkalis 
Island in the aspect of increasing readiness for an effective 
response is seen in Figure 4. 

 

 
 

Figure 4. Handling abrasion on Bengkalis Island to increase 
readiness for an effective response 

Source: Processed by researchers with NVivo 12 Plus, 2024 
 
Figure 4 was created using the Model Explorer feature in 

NVivo 12 Plus to map the results of the thematic analysis of 
interview data. This visualization shows that increasing 
preparedness in responding to disasters effectively is closely 
related to the implementation of disaster mitigation training 
and mangrove cultivation training. The coding process was 
conducted to identify concrete actions taken by the community 
and government to strengthen their response capacity to sea 
abrasion on Bengkalis Island. 

Figures 1-4 illustrate various aspects of abrasion 
management on Bengkalis Island based on the Sendai 
Framework. Figure 1 highlights the improvement of disaster 
risk assessment as a first step in identifying and analyzing 
potential abrasion threats. Figure 2 shows the importance of 
institutional synergy and governance resilience in 
strengthening collaboration between government and society 
in mitigation efforts. Figure 3 focuses on strengthening 
investment in disaster risk management, which is necessary to 
support infrastructure and sustainable recovery programs. 
Finally, Figure 4 emphasizes increasing preparedness for 
effective response, which is key to dealing with abrasion-
related emergencies. These images reflect a holistic approach 
to addressing the abrasion problem on Bengkalis Island 
through an integrated framework. 

 
 

4. DISCUSSION 
 

The abrasion condition on Bengkalis Island is very 
worrying, with data showing varying levels of vulnerability in 
various locations and several villages experiencing extreme 
abrasion rates. Table 1 highlights four locations with high 
levels of vulnerability, while Table 2 reveals significant 
changes in the coastline from 1988 to 2020, especially in 

Simpang Ayam Village [39]. This shows that abrasion is not 
only a local environmental problem but also a serious threat to 
the socio-economic sustainability of coastal communities. 
Therefore, immediate mitigation and rehabilitation efforts are 
needed to protect the community and the environment from 
the negative impacts of abrasion and ensure the sustainability 
of the coastal ecosystem on Bengkalis Island. 

Handling abrasion on Bengkalis Island through the Sendai 
Framework includes several important strategies to improve 
disaster risk assessment (Figure 1). One of them is managing 
access to disaster risk information, where the Bengkalis 
Regency government has realized the impact of abrasion and 
is trying to carry out pre-disaster communication to increase 
community awareness and participation. Through limited 
meetings with village heads, information about abrasion 
management was conveyed to the community in the hope that 
it would be well received. Collective awareness about abrasion 
as a common problem is important for involving various 
parties in mitigation and preventive action [10]. However, one 
of the challenges faced is the need for more official statistics 
regarding losses due to abrasion, which can result in 
inaccuracies in decision-making and budget planning. 

The Bengkalis Regency Government has implemented a 
disaster mitigation and mangrove planting training program to 
increase community participation. This training program aims 
to increase community knowledge about disasters so that they 
are better prepared to face the risk of abrasion. Planting 
mangroves is also one of the actions taken to reduce the impact 
of abrasion, with financial support from the APBD (Regional 
Revenue and Expenditure Budget) and APBN (State Revenue 
and Expenditure Budget). However, this program faced 
natural obstacles that damaged mangrove forests. The 
community also showed initiative in dealing with abrasion 
creatively, such as using used tires as wave breakers. This 
shows the potential for collaboration between the community 
and government in disaster management, but further 
evaluation is needed to ensure that the methods used are 
environmentally friendly and effective [40]. 

Although the steps taken by the government and community 
in Bengkalis Regency show progress in dealing with abrasion, 
several weaknesses must be considered. The lack of valid and 
officially published statistical data can hinder the effectiveness 
of the policies taken [41, 42]. As an alternative to the lack of 
official statistical data, the use of technology such as remote 
sensing and spatial modelling can be used to monitor shoreline 
changes and estimate the impact of abrasion more accurately. 
This technology-based mitigation strategy can enhance the 
preparedness and effectiveness of responses to abrasion 
disasters on Bengkalis Island. In addition, although promising, 
communication between the government and the community 
still needs improvement to ensure all parties can receive 
messages related to abrasion management. For this reason, 
cooperation between government, academics and society must 
be further improved to create sustainable and evidence-based 
solutions so that abrasion management can be carried out 
comprehensively and in a targeted manner. 

The increase in institutional synergy and resilience of 
disaster risk governance on Bengkalis Island in Figure 2 
emphasizes the importance of collaboration between various 
stakeholders, both from regional and central government, in 
handling abrasion disaster risks. Each stakeholder has a 
significant role and must collaborate to form effective 
governance in mitigating and handling abrasion. The Regional 
Disaster Management Agency (BPBD) is committed to 
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providing high-quality information services and strives to 
improve the quality of disaster, rescue and evacuation services 
if necessary. The quality of this service must be supported by 
official and valid statistical data so that disaster management 
can be carried out appropriately. In addition, a clear legal basis, 
such as Law Number 11 of 2020 and Decree of the President 
of the Republic of Indonesia Number 6 of 2017, provides 
guidelines for each stakeholder to understand their authority 
and responsibility in handling abrasion disasters. 

Although cooperation between institutions and stakeholders 
is very important, challenges in implementing institutional 
synergy exist, especially related to overlapping authority. 
Various regulations do not guarantee that collaboration can 
run without obstacles; instead, there is often confusion and a 
lack of coordination between different institutions. This can 
result in low efficiency in the use of resources and difficulties 
in achieving common goals in handling abrasion [43, 44]. 
Therefore, there is a need for an effective forum or consortium 
to coordinate programs and budgets in an integrated manner 
and ensure that each stakeholder understands their roles and 
responsibilities clearly. With concrete steps to overcome this 
problem, efforts to handle the risk of abrasion on Bengkalis 
Island could be improved, thereby reducing the effectiveness 
of the policies that have been established. 

On the other hand, strengthening investment in disaster risk 
management on Bengkalis Island focuses on building disaster 
infrastructure (Figure 3), such as breakwaters and planting 
mangrove forests, to reduce the impact of abrasion. Disaster 
infrastructure such as breakwaters can function to protect 
coastal areas from abrasion, although the investment required 
is quite high. Meanwhile, planting mangroves on the shoreline 
is considered a more cost-efficient alternative, with its natural 
ability to retain sand affected by waves. However, the 
challenges in implementing the mangrove planting program 
must be considered, considering that, in several cases, not all 
societal elements understand these plants' positive impacts 
[45]. On the other hand, protecting people's livelihoods, 
especially in the agricultural and fisheries sectors, is an 
important aspect of this policy because abrasion has caused 
significant material losses and reduced the economic value of 
the affected land. 

Although strengthening investment and building disaster 
infrastructure is important, several weaknesses in this 
approach need to be criticized. First, high reliance on physical 
development, such as breakwaters, can only be sustainable if 
balanced with ecosystem-based approaches, such as mangrove 
planting. If not done holistically, excessive focus on 
infrastructure can ignore the social and economic factors 
contributing to a community's vulnerability to abrasion. In 
addition, the lack of in-depth studies regarding the 
effectiveness of each method and the lack of collaboration 
between stakeholders can hamper the program's effectiveness 
and potentially worsen the conditions of affected communities. 
Therefore, an integrated approach is needed that involves all 
parties to overcome this challenge. 

Increasing community readiness to face disaster risks on 
Bengkalis Island can also be achieved through disaster 
mitigation and mangrove cultivation training organized by the 
Bengkalis Regency BPBD (Figure 4). Disaster mitigation 
training aims to increase public knowledge regarding the steps 
needed when facing an emergency, which the Regency APBD 
funds. In addition, training on mangrove cultivation aims to 
introduce techniques for planting and maintaining mangroves, 
which have an important role in reducing the risk of abrasion. 

Collaboration with the Environmental Service also shows 
collaboration between stakeholders in handling abrasion, 
thereby strengthening comprehensive mitigation efforts. 

However, while this training is a positive step, there are 
some drawbacks to be aware of. First, the success of training 
depends on community participation and understanding, 
which may vary, so delivery methods and training materials 
must be adapted to local characteristics to make them easier to 
understand. Additionally, episodic training without adequate 
follow-up can reduce its long-term effectiveness. Therefore, 
there is a need for ongoing programs to ensure that the 
knowledge gained remains internalized and applied in practice. 
In addition, these efforts must be balanced with supporting 
policies, such as incentives for communities active in 
mitigation, so that community involvement can be sustainable 
and more effective in dealing with disaster risks. 

5. CONCLUSIONS

The Sendai Framework in dealing with marine abrasion
disasters on Bengkalis Island provides a comprehensive 
approach to disaster risks. However, several criticisms need to 
be considered. One of the main criticisms is that although the 
framework emphasizes the importance of collaboration 
between stakeholders, more coordination often needs to be 
used, which hinders effective implementation. In addition, the 
lack of valid statistical data and accessibility of information 
regarding losses due to abrasion hinders informed decision-
making. Efforts are needed to overcome this challenge, 
including creating an effective coordination forum, ensuring 
transparent distribution of information, and developing a more 
integrated and sustainable approach to disaster mitigation so 
that the strategies implemented can be truly effective in 
protecting the community and environment on Bengkalis 
Island. This includes designating a responsible local body, 
providing a dedicated budget, and establishing a clear 
implementation schedule. 

To increase the effectiveness of dealing with marine 
abrasion disasters on Bengkalis Island, the government must 
take proactive steps to strengthen coordination between 
institutions and stakeholders. This can be done by forming a 
forum or consortium involving various parties, including 
society, academics and the private sector, to identify problems 
and formulate sustainable solutions collectively. In addition, 
the government needs to improve the system for collecting and 
publishing statistical data related to losses due to abrasion so 
that this information can be accessed and used in decision-
making. Developing sustainable training programs for the 
community must also be considered so that knowledge 
regarding risk mitigation can be internalized and applied 
consistently. With these steps, it is hoped that tackling marine 
abrasion on Bengkalis Island can be more effective, 
sustainable and responsive to community needs and dynamic 
environmental conditions. 

Limitations in this study include the possibility of bias in 
data collection, especially related to interviews conducted with 
key informants, who may have different perspectives and 
interests in abrasion management. In addition, the limited time 
of three months can reduce the depth of analysis and 
understanding of the overall abrasion phenomenon. The short 
study period of three months has the potential to introduce 
seasonal bias, which was not addressed in this study and 
should be acknowledged as a limitation, as well as a basis for 
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proposing future longitudinal studies. For future research, it is 
recommended that a more in-depth longitudinal study be 
carried out to obtain more comprehensive and continuous data. 
Future research could also consider involving more 
stakeholders, including private sector and civil society 
representatives, to gain a more holistic perspective on abrasion 
disaster management. In addition, developing more varied data 
collection methods, such as surveys or quantitative analysis, 
can help enrich research results and produce more effective 
recommendations for mitigation and adaptation policies.  
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