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Abstract

Coastal abrasion is a growing global concern, particularly for Indonesia, a country with one of the
longest coastlines in the world. Abrasion poses significant challenges to coastal ecosystems and
the livelihoods of local communities. Bengkalis Island, one of Indonesia's outermost and foremost
islands, has experienced intensified abrasion in recent decades. Located in Riau Province and
facing the Strait of Malacca, this peat-contoured island serves as a basepoint for Indonesia's
archipelagic baselines. This research aims to: (1) analyze the legal implications of peat erosion on
Indonesia's baselines post-erosion, and (2) describe the Indonesian government's efforts to address
the issue. This normative legal research examines the synchronization between national
regulations and international standards regarding peatland conservation and erosion mitigation,
particularly in strategically important foremost islands. The study reveals two key findings. First,
peat abrasion on Bengkalis Island has serious legal implications for determining Indonesia's
archipelagic baselines and maritime boundaries under UNCLOS 1982. Abrasion also threatens the
island's status as an outermost and foremost island, potentially leading to the loss of Indonesia's
rights over natural resources in the area. Failure to protect peat ecosystems may be considered a
violation of Indonesia's international obligations to preserve marine and wetland environments
under UNCLOS 1982 and the Ramsar Convention. Second, the Indonesian government has
implemented legal and technical measures, such as issuing Government Regulation No. 57 of 2016
on Peat Ecosystem Protection and Management, constructing breakwaters, planting mangroves,
and implementing the 3R program (Rewetting, Revegetation, and Revitalization) through the Peat
and Mangrove Restoration Agency (BRGM). These efforts have shown positive results in
reducing erosion rates and protecting coastlines..
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1. INTRODUCTION

Coastal abrasion is a natural phenomenon that has increasingly become a major concern
in the global context, especially for archipelagic countries like Indonesia. As a maritime nation
with the second-longest coastline in the world, Indonesia faces serious challenges related to
abrasion, which can significantly impact coastal ecosystems and the well-being of surrounding
communities (Badwi & Abbas, 2019:430). In recent decades, economic development,
urbanization, and uncontrolled exploitation of natural resources have intensified coastal
abrasion in several regions of Indonesia, one of which is Bengkalis Island (Tampubolon,
2022:36). This island, located in Riau Province, is one of Indonesia's outermost and foremost
islands, directly bordering Malaysia, and plays a strategic role in determining Indonesia's
archipelagic baselines (Attachment to Presidential Decree 6/17).

The driving factors of coastal abrasion in Indonesia are highly varied and involve a
complex combination of natural dynamics and human intervention. Ocean waves, currents, and
coastal infrastructure development are the primary factors triggering changes in the coastline
(Muhardi et al., 2021:3). Additionally, global climate change, particularly rising sea levels, has
significantly pressured the sustainability of coastal ecosystems, such as the destruction of
mangrove habitats and the loss of coastal biodiversity (Muhardi et al., 2021:3). Bengkalis
Island, with its unique geographical and topographical conditions, is one of the regions most
vulnerable to the impacts of abrasion. Its gently sloping coastal topography and muddy sand
substrate make the island highly susceptible to coastal erosion (Sutikno, 2022).

Bengkalis Island is also part of the National Peat Hydrological Unit (KHG), giving it
unique peatland characteristics. These peatlands play a crucial role in maintaining the balance
of coastal ecosystems but are also vulnerable to damage caused by abrasion and climate change
(Attachment to Ministerial Decree 129/2017). According to recent data, the rate of abrasion on
Bengkalis Island averages 59 hectares per year, while the sedimentation rate is only 16.5
hectares per year. This indicates a significant reduction in land area, averaging 42.5 hectares
annually (Sutikno, 2014:621). If this condition continues, not only will coastal ecosystems be
threatened, but Indonesia's territorial sovereignty as well, given that Bengkalis Island is an
outermost and foremost island directly bordering Malaysia (Muljono, 2023).

o
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Picture 1. Map of the Archipelago's Base Line

The issue of abrasion on Bengkalis Island also has serious legal implications, particularly
concerning the determination of Indonesia's archipelagic baselines. These baselines serve as
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the foundation for measuring territorial seas, exclusive economic zones, and other maritime
boundaries (Article 46, UNCLOS 1982). If abrasion continues, changes in the coastline could
affect the determination of archipelagic baselines, ultimately reducing Indonesia's maritime
zones. This would undoubtedly impact Indonesia's sovereignty and maritime rights in the
future (Johan, 2009:45).

Several previous studies have discussed the threat of coastline changes due to rising sea
levels and abrasion. For example, Michael J. Strauss, in his research titled "The Future of
Baselines as the Sea Level Rises: Guidance from Climate Change Law," examines the legal
implications of rising sea levels on the baselines of archipelagic states (Strauss, 2019:2). Clive
Schofield, in his book "Holding Back the Waves? Sea-level Rise and Maritime Claims," also
discusses how rising sea levels can affect a country's maritime claims (Schofield, 2013:593).
Additionally, A.H.A. Soons, in his journal article "The Effects of a Rising Sea Level on
Maritime Limits and Boundaries,” analyzes the impact of rising sea levels on maritime
boundaries (Soons, 1990:37). However, these studies focus more on global implications and
do not specifically address the case of abrasion on small outermost and foremost islands like
Bengkalis Island.

Unlike previous studies, this research will focus more on the implications of abrasion on
Bengkalis Island as one of Indonesia's outermost and foremost islands with unique peatland
characteristics. This study will examine how abrasion on Bengkalis Island could affect the
determination of Indonesia's archipelagic baselines and its legal implications from the
perspective of international maritime law. Thus, this research is expected to contribute new
insights into understanding the impact of abrasion on Indonesia's maritime sovereignty,
particularly in small outermost and foremost island regions.

Based on this background, this research aims to analyze the implications of coastal
abrasion on Bengkalis Island for determining Indonesia's archipelagic baselines from the
perspective of international maritime law. The study will examine how coastline changes due
to abrasion could affect the determination of Indonesia's maritime boundaries and the potential
legal implications of such changes. Additionally, this research will explore efforts that can be
made to mitigate the impacts of abrasion and maintain Indonesia’s territorial sovereignty in
international border areas.

2. RESEARCH METHOD

This research is classified as normative legal research. It aims to examine the level of
legal synchronization by analyzing the extent to which national regulations in Indonesia align
with international standards and policies regarding peatland conservation and abrasion
mitigation, particularly in strategically positioned outermost and foremost islands. The data
collection technique employed is documentation study, which involves a literature review. The
findings are then explained descriptively by connecting relevant theories.
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3. RESULT AND DISCUSSION

Legal Implications on State Baselines Following Peat Abrasion of Bengkalis Island as
Indonesia’s Outermost and Foremost Island

Indonesia, as an archipelagic state, utilizes archipelagic baselines to determine its
maritime boundaries, including territorial seas, Exclusive Economic Zones (EEZs), and
continental shelves. The determination of these archipelagic baselines is regulated under
Article 47 of the United Nations Convention on the Law of the Sea (UNCLQOS) 1982, which
provides a specific legal framework for archipelagic states like Indonesia (UNCLOS, 1982:
Article 47). Unlike normal baselines, which are regulated under Article 5 of UNCLOS 1982
(based on the low-water line), archipelagic baselines allow Indonesia to draw straight lines
connecting the outermost points of its outermost islands and drying reefs, provided certain
conditions are met (UNCLOS, 1982: Article 47).

First, the length of the baselines must not exceed 100 nautical miles, except for up to 3%
of the total number of baselines, which may extend up to a maximum of 125 nautical miles.
Second, the water-to-land ratio between the area of the waters and the land within the
archipelagic baselines must range from 1:1 to 9:1. This means the area of the waters must not
exceed nine times the area of the land. Third, the baselines must connect the outermost points
of the outermost islands and drying reefs. Fourth, the archipelagic baselines must not cut
through the territorial sea of another state (UNCLQOS, 1982: Article 47).

Bengkalis Island is one of Indonesia's outermost and foremost islands, geographically
facing the Strait of Malacca. The island plays a strategic role in safeguarding the nation's
sovereignty and security, particularly in monitoring the highly busy maritime traffic in the
Strait of Malacca (Haliyun Na'im, 2023). However, the island also faces serious challenges in
the form of abrasion, which is a consequence of environmental degradation of peatlands,
leading to coastal changes due to abrasion and the movement of sea sand (Sigit Sutikno, 2024).

Abrasion refers to the retreat of the coastline in coastal areas vulnerable to activities
occurring both on land and at sea. Activities such as mangrove deforestation, sand mining, as
well as natural phenomena like high waves and tidal fluctuations, contribute to coastal erosion
(Abda, 2019: 1). Coastal areas are highly dynamic zones with interconnected ecosystems.

Essentially, abrasion is caused by two main factors: natural factors such as tidal
fluctuations, sea waves, and storms, and human factors such as rapid population growth,
settlement, and activities in coastal areas that exploit natural resources like fisheries, land,
water, and infrastructure development to meet the needs of local communities (Sigit Sutikno,
2023).

The causes of abrasion on Bengkalis Island are closely related to the factors mentioned
above. Given the island's peatland topography, which is geographically connected to the open
sea and directly borders the Strait of Malacca, abrasion on the island is influenced by the strong
wave energy from the Strait of Malacca in the northern coastal area of Bengkalis Regency, sea
level rise, high rainfall intensity, the physical condition of Bengkalis Island's peatland
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coastline, and the destruction of mangrove/coastal vegetation due to human activities such as
logging, conversion to fishponds, and palm oil plantations (Koichi Yamamoto, 2023).

Muhammad Indra Budiman, ST, MT, Head of the Water Resources Division at the Public
Works and Spatial Planning Office of Bengkalis Regency, in an interactive dialogue titled
"Negeri Junjungan Menyapa" on Monday, August 26, 2024, revealed that coastal abrasion is
caused by strong wave currents and the decline in mangrove forests. He explained that abrasion
in Bengkalis Regency occurs in three main areas: Bengkalis Island, Rupat Island, and the
Sumatran coast (Muhammad Indra Budiman, 2024).

On Bengkalis Island, the most severe abrasion occurs in Bantan District, stretching 24.5
kilometers. Eight villages are severely affected, namely Jangkang, Deluk, Selatbaru, Teluk
Papal, Bantan Air, Bantan Sari, Bantan Timur, and Muntai Barat, with the total length of
abrasion reaching 42 kilometers. Most of this area, approximately 41.5 kilometers, is in critical
condition, while mitigation efforts have only covered 5.5 kilometers (Muhammad Indra
Budiman, 2024).

In addition, in Bengkalis District, severe abrasion is also found in two villages, Simpang
Ayam and Prapat Tunggal, which face the Strait of Malacca and Tanjung Jati. Other villages
affected by abrasion, such as Sebauk, Pangkalan Batang, Pedekik, Wonosari, and Sekodi, have
an affected area of approximately 31 kilometers, with 21 kilometers in critical condition.
However, mitigation efforts in this area have only covered 0.55 kilometers (Muhammad Indra
Budiman, 2024).

Picture 2. Comparison of location conditions befoe and after abrasion in Prapat Tunggal Bengkalis
village, August 2023 — May 2024

Similarly, Koichi Yamamoto emphasized the importance of understanding the dangers
of abrasion occurring on Bengkalis Island. In his latest research presentation, Koichi
Yamamoto stated that the abrasion on Bengkalis Island is no longer occurring from the sea
toward the land but rather as landslides from the land toward the sea, a phenomenon referred
to as Bog-Burst (Koichi Yamamoto, 2023).
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Picture 3. Real report of abrasiah due to bog burst. Abrasion in Simpang Ayam Village, December
12, 2022

Bog-Burst is a term for peat coastal landslides caused by the failure of peatland functions.
This is triggered by deforestation, land-use changes, and extensive canalization for drainage in
plantation development (Koichi Yamamoto, 2023). Although the Bog-Burst phenomenon has
occurred in several countries such as Shetland in the UK and Ireland, where it has been
classified as a minor disaster and not an international issue, the Bog-Burst phenomenon causing
peat coastal landslides on Bengkalis Island is significantly different and highly concerning due
to the potential complexity of problems that may arise in the future (Koichi Yamamoto & Sigit
Sutikno, 2023).

This is based on the fact that continuous abrasion can lead to serious ecological impacts,
including declining fish populations, disruptions to marine food chains, and damage to wildlife
in the surrounding areas. Additionally, coastal abrasion can increase the risk of seawater
intrusion into coastal areas and groundwater, threatening freshwater resources and agriculture
(Abda, 2019: 1).

The retreat of the coastline due to abrasion results in the loss of land for small islands.
The impact of coastal erosion is far more dangerous because it is related to the small size of
the land, meaning that the retreat of the coastline can lead to the complete submergence of an
island (Sodik, 2018: 22). Given that Bengkalis Island is not just one of Indonesia's small islands
but also an outermost and foremost island (Sodik, 2018: 22), it is used as a base point for
drawing archipelagic baselines to determine maritime boundaries in accordance with the 1969
Agreement between the Government of Malaysia and the Government of the Republic of
Indonesia concerning the Delimitation of the Continental Shelf in the Strait of Malacca and the
South China Sea (Agreement, 1969). Therefore, the issue of abrasion on Bengkalis Island must
be taken more seriously.

Under Article 47 of UNCLOS 1982, if abrasion causes the coastline to retreat by 1
kilometer, the outermost and foremost point used to draw the baseline will also shift. This
change will reduce Indonesia's territorial sea, EEZ, and continental shelf. For example, if the
outermost and foremost point of Bengkalis Island shifts inland, the baseline connecting that
point will also shift, potentially affecting maritime boundary agreements with Malaysia and
Singapore (UNCLQOS, 1982: Article 47).

Furthermore, changes in baselines can trigger maritime boundary disputes with
neighboring countries, especially if such changes affect areas previously considered part of
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Indonesia’'s EEZ or continental shelf. Therefore, Indonesia must proactively monitor and adjust
its baselines in accordance with the dynamics of coastal changes due to abrasion. These steps
must be supported by accurate scientific data and a clear legal framework to ensure compliance
with UNCLOS 1982 (UNCLOS, 1982: Article 47).

In response to this, to fulfill its legal obligations under UNCLOS 1982, Indonesia has
submitted information on base points, baselines, and maritime boundaries with various
neighboring countries to the United Nations Secretary-General. Other technical processes, such
as verifying the number of islands and coastline length, are ongoing due to the rapidly changing
conditions of the sea and seabed. The number of islands lost due to abrasion or those that
emerged after tsunamis must be continuously verified (Kemaritiman, 2021: 20).

The status of Bengkalis Island as Indonesia's outermost and foremost island is also
threatened by peat abrasion. According to Article 121 of UNCLOS 1982, an island must meet
the criteria of being a naturally formed area of land surrounded by water and remaining above
water at high tide (UNCLQOS, 1982: Article 121). If abrasion causes the loss of part or all of
Bengkalis Island’s land, its status as an outermost and foremost island could be threatened.
Losing this status would have serious legal implications, as outermost and foremost islands
play a crucial role in determining Indonesia's EEZ and continental shelf boundaries (Sodik,
2018: 22).

For example, if Bengkalis Island no longer meets the criteria of an island, Indonesia's
claim to the surrounding waters could be reduced, which in turn would affect Indonesia’s rights
to natural resources in that area (Sodik, 2018: 22). Changes in coastlines due to natural disasters
are difficult to predict accurately. Changes in coastal areas can occur in many ways. However,
potential scenarios can be examined. The first situation to address is when base points and
baselines shift (retreat) inland, and the second is when base points and baselines located on
islands, rocks, and low-tide elevations disappear (Sefrioui, 2017: 8).

When the baselines of coastal states retreat inland without overlapping maritime claims,
the coastal state will lose part of its territory, and the baselines used to measure maritime zones
will shift inland. Similarly, unilaterally established maritime zone boundaries will also retreat
in the same manner as the baselines (Sefrioui, 2017: 8). Consequently, the legal status of
maritime zones will change: part of the territorial sea directed inland will become internal
waters, and part of the territorial sea will become an EEZ. As a result, part of the EEZ will
become high seas. This has implications for sovereign rights: innocent passage, freedom of
navigation, fishing rights, and others (Sefrioui, 2017: 8).

If a coastal state has a maritime boundary agreement with an opposite or adjacent state,
this has two implications: first, if the boundary agreement divides the EEZs of both states, the
retreat of the coastline will only increase the EEZs of both states. Thus, the shift in the coastline
will not affect the type of zone being delimited (Lisztwan, 2012: 176), provided that the total
area of both EEZs does not exceed 400 nautical miles. Second, if the total area exceeds 400
nautical miles after the coastline retreats, a new area of high seas will be created (Lisztwan,
2012: 176).
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Some experts argue that the impact of natural disasters requiring changes to maritime
boundaries could lead to renegotiation of maritime boundary agreements based on the principle
of equidistance to align with the new geographical reality; reevaluation of the principles of
equity and equidistance by international courts and tribunals in resolving boundary disputes;
or, finally, the reversion of highly disputed EEZ claims to the status of high seas (Houghton et
al., 2010: 813-814). For example, this occurred between Switzerland and Italy (Popham, 2009),
two neighboring coastal states. The maritime boundary between these countries shifted due to
glacier melting, leading to negotiations for a new boundary agreement between 2008 and 2009
(Sefrioui, 2017: 14).

This shift may have several important consequences. It will create uncertainty in
maritime boundaries, which is not appreciated by those aiming to achieve stability in interstate
relations. Modifying maritime boundaries periodically will create legal insecurity for states
with unstable coastlines. They will have to continually review their maritime boundaries, and
this will also create conflict and instability for neighboring states, even those with more stable
baselines (Caron, 1990: 640).

In fact, changes in baselines can lead to conflicts between adjacent or opposite coastal
states over the exploitation of natural resources (Soons, 1990: 222-223). If this shift in baselines
is internationally recognized and implemented, some states will inevitably lose part of their
territory, islands, or low-tide elevations and will have to make significant financial efforts to
retain those areas (Rayfuse, 2010). On the other hand, by adjusting and correcting baselines,
coastal states must consider the costs of adaptation and the time required for the lengthy process
of modifying maritime boundaries.

Therefore, an approach to preserving baselines and base points was proposed in 1990 by
AHA Soons and followed by other experts (Sefrioui, 2017: 16-17), who argue that coastal
states have the right, in the event of baseline shifts inland due to sea level rise, to maintain the
outer limits of their territorial seas and EEZs. Following this idea, other experts such as Prescott
and Schofield emphasize that some states, like the UK and the Netherlands, consider nautical
charts as the sole legal documents defining baselines, meaning that the nautical charts or
geographic coordinates of straight baselines submitted to the Secretary-General should remain
the legal reference documents regardless of changes in the coastline (Rieley & Lubinaite,
2014).

In addressing these issues, to prevent the degradation of coastal lands, especially
Bengkalis Island as an outermost and foremost peatland island, several regulations serve as
references for protecting Bengkalis Island as an outermost and foremost peatland island,
including: first, the Ramsar Convention on Wetlands. This international treaty aims to conserve
wetlands and their resources for future generations. This includes peatlands and other wetland
ecosystems (IUCN, 2021). Second, the Convention on Biological Diversity (CBD), which
recognizes the importance of peatlands for biodiversity conservation and includes them in its
scope (Jaya et al., 2024: 5453). Third, the United Nations Framework Convention on Climate
Change (UNFCCC), which encourages states to protect and restore peatlands as part of climate
change mitigation strategies (Murdiyarso et al., 2019: 493). Fourth, the International Union for
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Conservation of Nature (IUCN) has issued resolutions and guidelines on the conservation,
restoration, and management of peatlands (Warren et al., 2017: 7). Fifth, national laws and
policies, where several countries have enacted specific policies to protect peatlands (Fiantis et
al., 2023: 1).

Indonesia, as a country with vast peatland areas, has a responsibility to manage these
resources sustainably. International law, including treaties regulating climate change, provides
an important framework for Indonesia in formulating effective and sustainable peatland
management policies (Murdiyarso, 2019). One important aspect of international law is the
recognition of the role of peat ecosystems in carbon storage (UNEP, 2022: 115). It is widely
known that peatlands have a significant capacity to store carbon, which, if not managed
properly, can be released into the atmosphere, contributing to global climate change (UNEP,
2022: 115). Therefore, Indonesia's peatland management policies must be integrated with
international commitments to reduce carbon emissions, as stipulated in the Paris Agreement
(UNEP, 2022: 115).

Peatland management in Indonesia is regulated by various laws and regulations, as well
as public policies issued by several decision-making bodies. These policies aim to balance
Indonesia’s interests and needs regarding peatlands. This is part of efforts to harmonize and
adjust policy frameworks to meet long-term climate targets that are still ongoing (UNEP, 2022:
115). One example of such a policy is Presidential Instruction (Inpres No. 10/2011) issued on
May 20, 2011, which regulates the "Moratorium on New Licenses and Improved Governance
of Primary Forests and Peatlands.” This policy emerged from cooperation between Indonesia
and the Kingdom of Norway through a Letter of Intent. The instruction, known as the "Forest
Moratorium," effectively imposed a two-year moratorium on new forest concession licenses in
primary forests and peatlands (UNEP, 2022: 115).

The impact of the Forest Moratorium shows a significant decline in primary forest loss,
from 856,000 hectares in 2012 to 667,000 hectares in 2015. After that, the rate of forest loss
continued to decline from 2015 to 2018, with deforestation reported at 440,000 hectares in
2018, slightly below the 2017 figure of 480,000 hectares. In the 2018-2019 period,
deforestation reached 462,500 hectares, which then dropped sharply to only 115,500 hectares
in the 2019-2020 period, showing a 75.03% decrease (UNEP, 2022: 115).

With a continuous decline over two consecutive years, Indonesia appears to be on track
to achieve the forestry sector targets outlined in its Nationally Determined Contributions under
the Paris Climate Agreement. In its Long-Term Strategy, Indonesia aims to achieve net-zero
emissions in the forestry and other land-use sectors, including peatlands, by 2030 (UNEP,
2022: 115).

Another form of policy in peatland conservation efforts is the issuance of Presidential
Regulation (Perpres No. 1/2016). Following COP-21 in Paris in December 2015, the President
of Indonesia issued Regulation (Perpres No. 1/2016) to restore 2.4 million hectares of degraded
peatlands by establishing the Peatland Restoration Agency (BRG, until the end of 2020). This
regulation is in line with stricter Government Regulations (PP No. 57/2016) on the Protection
and Management of Peat Ecosystems issued in the same year (UNEP, 2022: 115).
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When the mandate of the Peatland Restoration Agency ended in 2020, some tasks
remained incomplete. As a lesson, monitoring the success of peatland restoration involving
baselines and consistent indicators started late and is still ongoing. The BRG's mandate was
extended to restore 1.2 million hectares of degraded peatlands and rehabilitate more than
600,000 hectares of mangroves. After that, the BRG was renamed the Peatland and Mangrove
Restoration Agency (BRGM) and officially established under Presidential Regulation (Perpres
No. 120/2020) (UNEP, 2022: 115).

These targets and policies, along with enhanced monitoring systems for forests,
peatlands, and fire risks, demonstrate Indonesia's commitment to expanding the protection and
restoration of peatlands. Improved understanding of comprehensive peatland restoration,
capacity building, and law enforcement will support the achievement of Indonesia's climate
commitments in the future (UNEP, 2022: 115).

Considering the hydrological relationship of peatlands, the Indonesian government has
legally designated Peat Hydrological Units (KHG) as peatland areas bounded by at least two
water bodies, which will serve as the basis for peatland management under Regulation No. 57
of 2016. Indonesia stipulates that at least 30% of each KHG must be allocated for conservation.
Under the latest regulation (Permen LHK No. 10/2019), if a KHG has more than 30%
conservation area and at least one peat dome peak, existing plantations are only permitted to
operate until the end of their concession period (UNEP, 2022: 115).

Under Article 192 of UNCLOS 1982, states have an obligation to protect and preserve
the marine environment. Peatland damage that exacerbates coastal abrasion can be seen as a
failure by Indonesia to fulfill this obligation (UNCLOS, 1982: Article 192). Additionally, the
Ramsar Convention on Wetlands (1971) emphasizes the importance of protecting peat
ecosystems as part of wetlands with high ecological value. Indonesia, as a party to the Ramsar
Convention, has an obligation to protect and manage peat ecosystems sustainably (UNCLOS,
1982: Article 192).

Failure to protect peatlands could result in international sanctions and damage to
Indonesia’s reputation in global environmental forums. For example, if Indonesia fails to
protect the peat ecosystems on Bengkalis Island, this could be seen as a violation of
international obligations under the Ramsar Convention and UNCLOS 1982 (UNCLOS, 1982:
Article 192). Therefore, peatland abrasion also affects international law related to ocean and
environmental management. For instance, the International Law of the Sea (UNCLOS 1982)
allows states to control and manage their maritime zones, including the coastal areas of states
(UNCLOQOS, 1982: Article 192).

The Indonesian Government's Efforts in Addressing Abrasion Issues on Bengkalis Island

Bengkalis Island, located in Riau Province, is one of Indonesia's outermost and foremost
islands with strategic importance both in terms of defense and ecosystem. As an island directly
bordering the Strait of Malacca, Bengkalis Island is vulnerable to abrasion caused by ocean
waves and human activities. Abrasion not only threatens the sustainability of the island's peat
ecosystem but also impacts the lives of local communities and Indonesia's national interests.
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In the context of international maritime law, Bengkalis Island plays a crucial role in
determining Indonesia's baselines and exclusive economic zone (EEZ). Therefore, efforts to
address abrasion on Bengkalis Island are not only a national responsibility but also part of
Indonesia’s obligations as a party to the United Nations Convention on the Law of the Sea
(UNCLOS) 1982.

UNCLOS 1982 provides an international legal framework that regulates the rights and
obligations of states in managing marine and coastal areas. As a party to the convention,
Indonesia is obligated to protect and preserve the marine environment (Article 192) and to
prevent, reduce, and control marine pollution (Article 194). The principles of sustainable
development and the precautionary principle under UNCLOS are also relevant to efforts to
address abrasion on Bengkalis Island. These principles emphasize that the utilization of natural
resources must consider the regenerative capacity of ecosystems and the needs of future
generations.

The Indonesian government's efforts, such as peatland rehabilitation and mangrove
planting, align with these principles. However, their effectiveness still needs improvement,
particularly in terms of monitoring and evaluation to ensure that these efforts are truly
sustainable. At the national level, Indonesia has incorporated the principles of UNCLOS into
its domestic laws, such as Law No. 27 of 2007 on the Management of Coastal Areas and Small
Islands. This law emphasizes the importance of sustainable coastal management, community
participation, and ecosystem conservation. Article 3 of the law stipulates that the management
of coastal areas and small islands must be based on sustainability, taking into account principles
such as the utilization of natural resources not exceeding their regenerative capacity and
ensuring that such utilization does not compromise the needs of future generations.

Under the framework of Law No. 23 of 2014, local governments are granted the authority
to manage small islands within their jurisdictions. However, in practice, the management of
these islands often faces challenges, particularly on Bengkalis Island as one of Indonesia's
outermost and foremost islands. The central government, responsible for the outermost and
foremost islands from the coastline to the sea, tends to provide minimal attention to issues such
as abrasion threatening Bengkalis Island. As a result, local governments face difficulties in
securing the necessary funding for effective management (Interview with Dr. Eng. Sigit
Sutikno, Head of the Center for Peatland and Disaster Studies, July 12, 2024).

Consequently, despite the delegation of authority, managing Bengkalis Island remains a
significant challenge, requiring greater attention and support from the central government, as
well as more effective solutions in terms of funding and abrasion mitigation. To date, the
Indonesian government has undertaken several efforts to address abrasion by implementing
various strategic measures to tackle peat abrasion issues on outermost and foremost islands like
Bengkalis Island. One of the main initiatives is the rehabilitation and restoration of damaged
peatlands through the Peatland and Mangrove Restoration Agency (BRGM) (Interview with
Rahmah Wati Putri, St., M.Si, Head of Infrastructure and Regional Affairs, July 13, 2022).
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This program includes the replanting of native vegetation and rewetting of peatlands to prevent
fires and further degradation. Additionally, the government has constructed seawalls and
protective structures along the coast to reduce the impact of abrasion, aiming to shield coastal
areas from worsening marine erosion. Monitoring and law enforcement against illegal activities
that damage peat ecosystems, such as illegal logging and unauthorized land clearing, have also
been intensified. These efforts are accompanied by increased education and awareness among
local communities about the importance of peatland conservation through training and the
promotion of sustainable agricultural practices.

To support peat restoration, the Indonesian government has also collaborated with
various international institutions and other countries in research, funding, and technology
transfer. The development of sustainable community-based economies, such as ecotourism and
forest-based products that do not harm peat ecosystems, is also encouraged. The government
has implemented a continuous monitoring and evaluation system to ensure the effectiveness of
restoration and conservation efforts, using data from monitoring to refine and improve peat
management strategies.

These efforts are based on various legal sources, including Government Regulation
(PP) No. 57 of 2016 on Amendments to Government Regulation No. 71 of 2014 on the
Protection and Management of Peat Ecosystems, as well as Ministerial Regulation No.
P.16/MENLHK/SETJEN/KUM.1/2/2017 on Technical Guidelines for Peat Ecosystem
Restoration. Simultaneously, to avoid more severe abrasion threats, considering the topography
and geography of Bengkalis Island, the local government has taken steps to address and
anticipate abrasion by constructing breakwaters, although this construction is carried out
gradually due to the high cost of Rp 27,000,000 per meter (Interview with Rahmah Wati Putri,
St., M.Si, Head of Infrastructure and Regional Affairs, July 13, 2022).

This construction is carried out under the direction of the central government through
the Ministry of Public Works and Housing via the Sumatera River Basin Office located in
Pekanbaru. Each year, the office constructs breakwaters, and in 2022, Bengkalis received
funding allocations for five villages, including areas around Pantai Raja Kecik and Bantan Air.
The central government's focus on breakwater construction is due to Bengkalis' geographical
location directly facing the Strait of Malacca, making sustainable management crucial to avoid
significant impacts on Bengkalis Island’'s landmass. Due to the high construction costs, the
Bengkalis regional budget cannot cover all expenses at once, so construction is carried out in
stages.

The construction of detached breakwaters has had varying impacts on shoreline changes
in different villages. In Teluk Pambang, Pambang Baru, and Pambang Pesisir villages,
accretion occurred with an average shoreline advance of 32.79 meters and a rate of change of
15.66 meters per year during the 2016-2018 period. This indicates that the breakwater
structures successfully retained sedimentation and expanded the land area in these regions.
Meanwhile, in Pambang Baru village, during the 2020-2022 period, significant accretion
occurred with an average shoreline advance of 86.03 meters and a rate of change of 31.60
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meters per year, making it the location with the largest shoreline advance (Kurniawan, E.,
Sutikno, S., & Yusa, M., 2023).

However, not all locations experienced accretion. In Bantan Timur village, significant
erosion (shoreline retreat) occurred with an average retreat of 42.20 meters and a rate of change
of 15.50 meters per year during the 2020-2022 period. This shows that despite the construction
of breakwaters, this area remains vulnerable to abrasion. In Muntai village, there were
variations in shoreline changes, with an average shoreline advance of 25.98 meters during the
2018-2020 period, but also erosion with an average retreat of 20.93 meters (Kurniawan, E.,
Sutikno, S., & Yusa, M., 2023).

In Bantan Air village, the results were quite encouraging, with significant accretion
during the 2020-2022 period, with an average shoreline advance of 85.32 meters and a rate of
change of 31.33 meters per year. However, there was also erosion with an average retreat of
13.62 meters. Meanwhile, in Teluk Papal village, accretion occurred with an average shoreline
advance of 32.02 meters during the 2016-2018 period, although there was also erosion with an
average retreat of 20.96 meters. Overall, the construction of detached breakwaters on the
northern coast of Bengkalis Island has had a positive impact in protecting the shoreline from
abrasion and increasing land area through accretion. However, the effectiveness of breakwater
structures varies by location, depending on local geographical and environmental conditions
(Kurniawan, E., Sutikno, S., & Yusa, M., 2023).

In addition to breakwaters, the government has also encouraged community awareness
to plant mangroves as an additional solution. The Environmental Agency has conducted
socialization, although there is no certainty regarding its implementation alongside law
enforcement to prevent misuse in mangrove management (Interview with Rahmah Wati Putri,
St., M.Si, Head of Infrastructure and Regional Affairs, July 13, 2022). On Bengkalis Island,
local communities have independently planted mangroves to prevent abrasion, although the
results have not been optimal due to many plants not surviving. To address this issue, the local
government continues to coordinate with the central government and proposes the necessary
budget allocations.

BRGM implements the 3R program (Rewetting, Revegetation, and Revitalization) to
restore peat and mangrove ecosystems, which also serve as protection against abrasion.
However, various challenges remain, including a lack of mentoring in mangrove planting
programs and the ongoing social and economic impacts of abrasion. The success of this
program heavily depends on the participation of local communities and sustained support from
the government. Although steps have been taken, the effectiveness of these efforts still needs
to be improved to achieve the desired results in addressing abrasion issues on Indonesia's
outermost and foremost islands.

In line with this, Bengkalis Regency has implemented several regional regulations
aimed at addressing abrasion and maintaining the balance of peat ecosystems in its coastal
areas. Bengkalis Regency Regulation No. 5 of 2018 on the Protection and Management of the
Regional Environment serves as the legal foundation for protecting and managing the
environmental ecosystem in Bengkalis Regency. This regulation outlines several key points.
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Its primary objective is to protect and manage the environment in Bengkalis Regency. The
approach involves regulating and monitoring activities that have the potential to disrupt
environmental balance. This protection encompasses aspects of natural resources, business
oversight, and waste management.

The regulation also provides clear definitions of important terms such as the
environment, natural resources, and environmental management. The environment is defined
as a natural system consisting of physical, biological, and social components that interact with
each other. Natural resources are defined as natural elements that can be utilized by humans.
Environmental management refers to efforts to regulate and monitor activities that have the
potential to disrupt natural balance. Obligations are also outlined in this regulation. The
Bengkalis Regency government is responsible for regulating and monitoring activities that
have the potential to damage the environment. Business operators must ensure that their
activities do not harm the environment by complying with environmental permit procedures.
Meanwhile, the community also plays an active role in environmental protection by adhering
to established regulations.

Sanctions are imposed as a means of enforcing the rules. Violators may be subject to
fines or legal action in accordance with the stipulated provisions. This aims to deter violations
and ensure compliance with the regulations. The regulation concludes with explanations and
additional provisions aimed at strengthening environmental protection and management in
Bengkalis Regency. It is hoped that this regulation will prevent environmental damage and
improve the overall quality of life for the community in the region.

These initiatives reflect Bengkalis Regency's commitment to addressing abrasion
challenges and maintaining the sustainability of peat ecosystems in its coastal areas, in line
with national and international legal frameworks. In addition, the Bengkalis Regency
government has enacted Bengkalis Regency Regulation No. 1 of 2022 on the Regional Spatial
Plan for Bengkalis Regency 2022-2024. The regional spatial planning aims to establish
Bengkalis as one of the national economic growth areas based on the agricultural, fisheries,
tourism, industry, and oil and gas sectors, with an environmentally conscious approach.

This regulation also includes a systematic plan for coastal sustainability through
mangrove conservation, peat ecosystem protection and management, and the rehabilitation of
protected forests. All of these are included in the Bengkalis Regency Spatial Plan. The
definition of coastal and small island management is outlined in Article 1, Paragraph 1 of Law
No. 1 of 2014 on Amendments to Law No. 27 of 2007 on the Management of Coastal Areas
and Small Islands (hereinafter referred to as PWPPK) as the coordination of planning,
utilization, monitoring, and control activities over coastal and small island resources carried
out by the central and local governments, across sectors, between terrestrial and marine
ecosystems, and between science and management in an integrated manner to improve
community welfare.

Furthermore, Article 1, Paragraph 2 states that coastal areas are transitional zones
between terrestrial and marine ecosystems, influenced by changes occurring both on land and
at sea. According to Law No. 26 of 2007, spatial planning encompasses not only the planning
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of space utilization but also the utilization and control of space utilization. In the context of
disasters, spatial planning is expected to help mitigate the impacts of natural disasters,
including abrasion. In other words, the planning, utilization, and control of regional and urban
spatial planning should consider natural disaster factors, especially in cities and areas located
in disaster-prone regions, to mitigate negative environmental impacts.

One of the policies in the Bengkalis Regency Spatial Plan is the development of
environmentally, culturally, and disaster-conscious regions. The primary goal of national
development is to achieve equitable community welfare. This is reflected in every policy
implementation by the government, which always prioritizes community welfare. The
assessment of coastal damage is part of the planning for coastal protection and security to
safeguard communities living along the coast from threats such as waves, tidal flooding (rob),
erosion, abrasion, and to protect public facilities.

The Indonesian government's efforts in addressing abrasion issues on Bengkalis Island
demonstrate a strong application of preventive principles. The government has taken various
preventive measures, such as constructing coastal protection infrastructure, restoring peat
ecosystems, and implementing coastal management policies aimed at preventing further
damage to the coastal environment and ensuring the island's sustainability. Although
challenges remain, this approach highlights the importance of taking action before the impacts
of damage become more severe, in line with the precautionary principle.

4. CONCLUSION

The legal implications of peat abrasion on Bengkalis Island are significant, particularly
concerning the determination of archipelagic baselines and Indonesia’'s maritime boundaries
under UNCLOS 1982. The abrasion threatens Bengkalis Island's status as an outermost and
foremost island, which could result in Indonesia losing its rights to natural resources in the
surrounding waters. Furthermore, the failure to protect peat ecosystems in coastal areas may
be considered a violation of Indonesia's international obligations to preserve the marine
environment and wetlands, as stipulated in UNCLOS 1982 and the Ramsar Convention. In
response, the Indonesian government has taken various legal and technical measures to address
the issue. Legally, the government has issued regulations such as Government Regulation No.
57 of 2016 on the Protection and Management of Peat Ecosystems. Technically, efforts include
the construction of breakwaters, mangrove reforestation, and the implementation of the 3R
program (Rewetting, Revegetation, and Revitalization) through the Peatland and Mangrove
Restoration Agency (BRGM). These efforts have shown positive results in reducing the rate of
abrasion and protecting the coastline of Bengkalis Island.
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