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�� �…�–�—�•�„�†�—�¢�áThe 1982 United Nations Convention on the Law of the Sea (UNCLOS) 
formally recognized the concept of an archipelagic state, first introduced by Indonesia 
through the Djuanda Declaration in 1957. This declaration marked a major shift from 
fragmented colonial-era maritime boundaries to a unified archipelagic principle, which 
was later reinforced when Indonesia ratified UNCLOS through Law No. 17 of 1985. This 
legal framework not only strengthened Indonesia’s sovereignty over its archipelagic 
waters but also shaped policies on resource management, boundary negotiations, and 
national defense. As Indonesia shares maritime borders with ten neighboring countries, 
managing these boundaries is a critical challenge. To address this, the present study 
develops a WebGIS-based system that visualizes Indonesia’s maritime boundaries 
interactively using official, digitally processed geospatial data. The platform allows 
flexible exploration of maritime limits, integrates modern mapping technologies, and 
offers practical support for boundary-related issues. In line with the Sustainable 
Development Goals (SDG 14 and SDG 16), the system delivers an accessible interactive 
map that can enhance public literacy, support academic research, inform policy-making, 
and contribute to maritime diplomacy. Ultimately, this WebGIS aims to promote 
transparency and strengthen public awareness of Indonesia’s maritime territories. 
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Indonesia is one of the largest archipelagic countries in the world, comprising more 

than 17,000 islands and vast maritime areas that function both as a unifying element and 
as a strategic challenge. The concept of the archipelagic state has profound significance 
for Indonesia because it defines the country’s geographical, political, and economic 
identity. Historically, this concept was first proclaimed through the Djuanda Declaration 
on 13 December 1957, which emphasized that all waters surrounding, between, and 
connecting the islands of Indonesia form an inseparable part of the state’s territorial 
unity [1]. The declaration marked a paradigm shift from colonial maritime laws, which 
limited Indonesia’s territorial sea to only three nautical miles from the coastline, toward 
a vision in which the sea was understood as a connector rather than a divider [1]. 
The political and legal struggle to gain international recognition of the archipelagic 
principle has been widely documented. It shows how Indonesia used the Djuanda 
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Declaration as a diplomatic instrument to advance a new maritime order that would 
later be codified in the United Nations Convention on the Law of the Sea (UNCLOS) [2]. 
Subsequent developments under UNCLOS, particularly Part IV on archipelagic states, 
consolidated this status by allowing archipelagic baselines that connect the outermost 
points of the outermost islands, from which maritime zones such as the territorial sea, 
contiguous zone, exclusive economic zone, and continental shelf are measured [3], [4], 
[5]. For Indonesia, ratification of UNCLOS through Law No. 17 of 1985 signaled the 
culmination of this decades-long effort and provided a legal framework for asserting 
sovereignty over waters previously treated as fragmented under colonial regimes [3], [6]. 

At the same time, the concept of the archipelagic state has implications that extend 
beyond geography into security and governance. Recent analyses highlight how the 
archipelagic framework shapes approaches to maritime security, adaptive governance, 
and regional stability, particularly in states with extensive sea-lane networks and 
overlapping claims [7]. Indonesia is a prominent example: since gaining recognition as 
an archipelagic state, it has actively negotiated maritime boundaries with its neighbors 
and, by July 2023, had concluded 21 boundary agreements [7]. Nevertheless, its 
maritime boundary system remains complex, involving ten neighboring states and a 
combination of agreed, pending, and unratified segments [3], [8]. 

This complexity presents ongoing challenges in governance, diplomacy, and 
maritime security. Unresolved boundary segments can lead to overlapping claims, 
resource exploitation disputes, and geopolitical tension, all of which have direct 
implications for national sovereignty and sustainable marine management [3], [7]. At the 
same time, Indonesia’s maritime space is also shaped by submissions to the Commission 
on the Limits of the Continental Shelf (CLCS), which define extended continental shelf 
claims beyond 200 nautical miles [5], [9]. These legal and spatial developments 
underscore the need for tools that can visualize and communicate maritime boundaries 
in a way that supports both expert analysis and public understanding. 

In this context, geospatial technologies such as Geographic Information Systems (GIS) 
and WebGIS have become increasingly important. GIS has long been used to support 
spatial analysis in maritime boundary delimitation and bay classification, including the 
identification of juridical bays and internal waters [8]. The evolution of WebGIS extends 
these capabilities by allowing interactive visualization and dissemination of spatial 
information via web browsers. Previous implementations, such as WebGIS for 
Indonesia’s outer small islands and coastal environments, have shown that 
browser-based maps can effectively convey complex spatial topics to non-specialist 
audiences [10]. At the same time, developments in marine cadastre systems demonstrate 
how geospatial platforms can integrate legal and spatial information for marine spatial 
planning [11]. 

Despite these advances, gaps remain in communicating Indonesia’s maritime 
boundaries to wider audiences. Existing representations are often contained in static 
maps or technical documents that are not easily accessible or understandable for the 
public or non-specialist stakeholders. This situation contrasts with recommendations in 
international reports on ocean science and SDG 14, which emphasize the importance of 
open and accessible marine information for sustainable ocean governance [12], [13]. It 
also contrasts with national efforts to strengthen maritime literacy and public awareness 
of Indonesia’s identity as an archipelagic and maritime state [14]. 
Against this background, this study develops a WebGIS platform designed to visualize 
Indonesia’s maritime boundaries in an interactive, educational, and user-friendly way. 
The platform integrates authoritative spatial data from national institutions with 
open-source technologies such as QGIS, Leaflet.js, and Bootstrap [15], [16]. The WebGIS 
aims to serve multiple functions: as a visualization tool for maritime boundaries, an 
educational medium for maritime literacy, and a preliminary decision-support resource 
for maritime governance.  
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This research adopts a structured methodological framework designed to ensure 

reliability, transparency, and reproducibility. The overall workflow integrates geospatial 
data processing, WebGIS system design, and implementation into a coherent sequence of 
activities that transform raw spatial information into an operational, user-oriented 
platform [17]. The main stages include data collection and preparation, WebGIS 
architecture design, and implementation with feature development, all of which are 
aligned with the research objectives on maritime boundary visualization and public 
literacy [11], [18]. The flowchart of these stages is presented in Figure 1. 

�á

���Œ�Š�˜�•�ˆ�á�+� �áResearch Workflow Diagram. 

�,� �+�á�� �„�—�„�á�� �’�•�•� �̂†�—�Œ�’�‘ �á�„�‘ �‡�á�� �•� �̂“�„�•�„�—�Œ�’�‘ �á

Data collection was conducted using official geospatial data obtained from the 
Geospatial Information Agency of Indonesia (Badan Informasi Geospasial/BIG), which 
serves as the authoritative national provider of spatial data. The primary datasets 
consisted of vector layers representing maritime boundaries, base points, and maritime 
zones, which were digitized from the Indonesian Topographic Map (RBI) at a scale of 
1:5,000,000. The digitization process followed existing practices in maritime boundary 
and bay delineation, where basepoints and baselines are extracted and standardized for 
further analysis [8], [19]. 

All datasets were processed using GIS software, specifically QGIS. The preprocessing 
stage involved reprojection into the WGS 84 coordinate reference system (EPSG: 4326) to 
ensure international compatibility, digitization from RBI maps, and attribute 
standardization in accordance with the Indonesian National Standard (SNI). The 
resulting datasets were also checked for consistency with national reporting submitted to 
the International Hydrographic Organization (IHO) and the CLCS, particularly through 
the Indonesia National Report compiled by Pushidrosal [9], [13], [20]. This alignment 
ensures that the WebGIS is built on datasets that are both cartographically accurate and 
legally authoritative. 

The processed data were then exported into formats compatible with web-based 
visualization using the Leaflet JavaScript library. This workflow is consistent with earlier 
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applications that combined QGIS processing with Leaflet-based visualization for WebGIS 
applications [10], [15], [16]. To support interface design and responsiveness, the 
Bootstrap framework was employed, resulting in a layout that is both informative and 
user-friendly [21]. 

�,� �,�á���œ�–�—� �̂• �á�� �•�†�‹�Œ�—� �̂†�—�˜�•� �̂á�� � �̂–�Œ�Š�‘�á�’�‰�á�� � �̂…�	 �����á

The WebGIS system in this study adopts a simplified two-tier architecture consisting 
of a data tier and a client tier. In the data tier, spatial datasets are processed and refined 
in QGIS before being exported into web-ready formats, such as tiled layers and 
JavaScript-based layer definitions, which are stored locally within the project directory 
[17]. By structuring the data in this way, the system eliminates the need for a dedicated 
spatial database or geospatial server, making the architecture lightweight and easier to 
maintain, especially for educational and public information purposes [10], [18]. 

The client tier utilizes these prepared datasets to provide an interactive user 
experience. HTML and CSS, supported by Bootstrap, are used to structure and style the 
interface, while Leaflet.js serves as the main mapping library for visualizing and 
interacting with geospatial data [15], [16]. This architecture enables users to visualize 
maritime boundary data, navigate maps, and interact with spatial layers directly from a 
standard web browser without requiring specialized GIS software.  

�,� �-�á���• �“�•� �̂• � �̂‘ �—�„�—�Œ�’�‘ �á�„�‘ �‡�á��� �̂„�—�˜�•� �̂á�� � �̂™� �̂•�’�“�• � �̂‘ �—�á

The implementation phase focused on translating the system architecture into a 
functional WebGIS application. Processed spatial data were integrated into Leaflet.js to 
enable interactive mapping and were combined with Bootstrap to create a responsive and 
structured web interface [10]. The interactive map supports zooming and panning, layer 
management, feature information retrieval, measurement tools, and location search, 
thereby transforming the platform into a tool for spatial exploration rather than a static 
map viewer [15], [18]. 

In addition to its technical functions, the WebGIS incorporates educational content 
through pages that explain key concepts related to maritime boundaries, case studies, 
SDGs, and relevant institutions. This design reflects findings from geography education 
and maritime literacy studies, which highlight that integrating geospatial tools with 
explanatory content can enhance spatial thinking and public understanding [14], [21]. 
Thus, the platform is configured to function both as a visualization tool and as a support 
mechanism for literacy and policy dialogue.�á

�-� �á���ˆ�–�˜�•�—�–�á
�-� �+�á�� �Œ�Š�Œ�—�Œ�•�„�—�Œ�’�‘ �á�“�•�’�†� �̂–�–�á�’�‰�á�� �� ���á�• �„�“�á

The development of the WebGIS platform began with the digitization of the RBI map 
of the Republic of Indonesia. The digitization process produced vector datasets 
representing maritime boundaries, base points, and supporting features, which were 
organized into specific layers. To provide a concise overview of these layers, Table 1 
summarizes the spatial datasets resulting from the digitization process and their types.   
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�� �„�…�•�ˆ�á�+�  Spatial Data Layers and Data Types 

�� �„�œ� �̂•�á�� � �̂–�†�•�Œ�“�—�Œ�’�‘ �á �� �œ�“� �̂á�á
Batas Negara Line 

Batas Maritim Indonesia – Australia terkait Pengelolaan Perikanan Line 
  

Batas Maritim Indonesia – Australia terkait Pengelolaan Perikanan 
dan ZEE 

Line 

Batas Maritim Indonesia – Australia terkait Pengelolaan 
Perikanan, ZEE, dan Landas Kontinen 

Line 

Titik Dasar Baras Negara Point 
Garis Pangkal Line 

Batas Zona Tambahan Line�á
Batas Laut Teritorial perlu kesepakatan Line 

Batas Laut Teritorial Line 
Batas ZEE dan Landas Kontinen Indonesia belum diratifikasi Line 

Batas ZEE dan Landas Kontinen Indonesia (200 mil laut) Line 
Batas ZEE perlu kesepakatan Line 

Batas ZEE kesepakatan belum diratifikasi Line 
Batas ZEE Line 

Batas Landas Kontinen kesepakatan belum diratifikasi Line 
Batas Landas Kontinen perlu kesepakatan Line 

Batas Landas Kontinen Line 
ESRI Ocean Basemap 

 
The information in Table 1 shows that the datasets include core juridical layers, such 

as territorial sea, exclusive economic zone, and continental shelf boundaries, as well as 
supporting basemaps and reference layers. This classification is essential because it 
allows the WebGIS to separate legal and contextual information, facilitating more 
targeted visualization and analysis[8]. The structure also aligns with the way maritime 
boundaries are reported in international and national documentation, including CLCS 
submissions and national hydrographic reports [9], [13], [20].   
 
�-� �,� �á�� � �̂…�	 �����á�� �•�’�—�’�—�œ�“� �̂á

The WebGIS prototype consists of an interactive map dashboard and several 
educational pages. It integrates Bootstrap and Leaflet.js with spatial data processed in 
QGIS. The interfaces of the main pages are shown in Figures 2–8, each serving a distinct 
informational function. 

The homepage introduces the overall theme and purpose of the platform and 
provides navigation to the main sections (Figure 2). The map dashboard serves as the 
central component for exploring maritime boundaries interactively (Figure 3). Additional 
pages—such as About, WHY, Case Study, SDGs, and Institution-related pages—provide 
conceptual explanations, justification, case examples, links to SDG frameworks, and 
institutional information (Figures 4–8). Collectively, these components structure the 
platform as both a visualization tool and an educational resource. 

 
�„� ​ �
 �’�• � �̂á���„�Š� �̂á

The Home Page as seen in Figure 2 presents the main title along with a concise 
description of the topic addressed in the WebGIS. In addition, it incorporates a 
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navigation bar designed to enhance user experience by enabling direct access to the 
desired subsections. 
 

 

���Œ�Š�˜�•�ˆ�á�,� �áShows�áthe�áWebGIS Homepage Interface.  

 
b.​ �� �„�“�á�� �„�–�‹�…�’�„�•�‡�á���„�Š�  ̂ 

The Map Dashboard, as shown in Figure 3, presents the processed results of 
Indonesia’s maritime boundaries, developed in QGIS and exported using Leaflet for 
web-based visualization. The Map Dashboard Page designed as an interactive interface, it 
allows users to explore spatial data dynamically while maintaining accuracy and 
usability. The main features include: 

�”​ Interactive Map View: zooming and panning capabilities. 
�”​ Layer Management: options to display or hide boundary layers. 
�”​ Get Feature Info Function: clicking on a boundary to display detailed attribute 

information. 
�”​ Measurement Tools: calculation of distance and area. 
�”​ Location Search: enabling users to find specific places efficiently. 

 

���Œ�Š�˜�•�ˆ�á�-� �áRepresents the WebGIS Map Dashboard Page Interface. 

�†� ​ �� �…�’�˜�—�á���„�Š� �̂á�á

The About Page of the WebGIS provides a general overview of Indonesia’s maritime 
boundaries, introducing key concepts such as the territorial sea, exclusive economic zone, 
continental shelf, and the principles of the archipelagic state. It further emphasizes the 
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importance of understanding Indonesia’s ocean sovereignty through legal, historical, and 
geographical perspectives. Moreover, the �� � �̂„�‡�á�� �’�•�  ̂ feature allows users to directly 
access supporting literature, thereby enhancing the page’s role as both an informative 
and referential resource. It is presented in Figure 4.  
 

 

���Œ�Š�˜�•�ˆ�á�.� �áShows�áKey Facts of the WebGIS About Page Interface. 

 
�‡� ​ �� �
 �� �á���„�Š� �̂á�á

The Why Page underscores the importance of learning about maritime boundaries as 
a foundation of Indonesia’s sovereignty. Furthermore, understanding these boundaries 
strengthens diplomacy with neighboring states and supports long-term peace, security, 
and cooperation. The layout and key elements of this page are illustrated in Figure 5. 
 

 

���Œ�Š�˜�•�ˆ�á�/� �á Shows Illustrates the WebGIS for WHY Page interface. 

 
e.​ ���—�˜�‡�œ�á�� �„�–� �̂á���„�Š�  ̂ 

The WebGIS provides visualizations of Indonesia’s maritime boundaries with 
neighboring states, complemented by brief case study descriptions. Each case study title 
functions as a hyperlink, allowing direct access to supporting literature and references. 
These features are illustrated in Figure 6. 
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���Œ�Š�˜�•�ˆ�á�0� �áPresents the WebGIS Case Study Page interface. 

 
f.​ ���� �	 �–�á�	 �’�„�•�–�á���„�Š�  ̂ 

In contemporary scientific and policy discourse, the Sustainable Development Goals 
(SDGs) provide an essential framework that needs to be considered in the development 
of maritime-related knowledge and practice. This section of the WebGIS connects the 
study of Indonesia’s maritime boundaries with the United Nations Sustainable 
Development Goals, particularly SDG 14 (Life Below Water) and SDG 16 (Peace, Justice, 
and Strong Institutions). It emphasizes the relevance of maritime governance to these 
SDG targets, especially in terms of sustainable use of marine resources and institutional 
transparency. A direct link is provided through the Explore SDGs button to official 
supporting resources, and the layout of this page can be seen in Figure 7. 

 

���Œ�Š�˜�•�ˆ�á�1� �áShows�áthe WebGIS SDGs Page interface. 

 
g.​ ���‘ �–�—�Œ�—�˜�—�Œ�’�‘ �á�� � �̂•�„�—� �̂‡�á���„�Š�  ̂ 

This part of the WebGIS highlights the national and international institutions 
involved in managing Indonesia’s maritime boundaries. It presents agencies responsible 
for negotiations, resource protection, security, and international cooperation. Each 
institution is linked directly to its official website, providing users with access to more 
detailed information, and the layout of this page can be seen in Figure 8. 
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���Œ�Š�˜�•�ˆ�á�2� �áShows the WebGIS Institution-Related Page interface�á

�.� �á���Œ�–�†�˜�–�–�Œ�’�‘�á
�.� �+�á���‘ �—� �̂•�„�†�—�Œ�™� �̂á�� �Œ�–�˜�„�•�Œ�•�„�—�Œ�’�‘ �á�’�‰�á�� �„�•�Œ�—�Œ�• � �̂á�� �’�‘ � �̂–�á�š�Œ�—�‹�á��� �̂„fl� �̂—�á

The interactive map dashboard was implemented using QGIS2Web and Leaflet.js, 
enabling web-based visualization of processed maritime boundary datasets. The 
dashboard interface supports zooming, panning, feature querying, measurement, and 
search functions, thereby allowing users to interact with the data in an intuitive way 
(Figure 9). This design is consistent with previous WebGIS applications that show how 
interactive interfaces can facilitate public engagement with complex spatial information 

The dashboard can also be configured to display specific boundary cases. One of the 
examples presented in this study is the unratified segment of the Exclusive Economic 
Zone boundary between Indonesia and Australia (Figure 10). The relevant layer 
highlights the boundary with a distinctive symbol and provides attribute information 
through interactive pop-ups. This visualization demonstrates how the WebGIS can 
represent both agreed and pending maritime boundaries in a way that supports 
understanding of their legal and spatial status.  
 

 

���Œ�Š�˜�•�ˆ�á�3� �áShows�áUser Interface of the Interactive Map Dashboard. 
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���Œ�Š�˜�•�ˆ�á�+�*� �áInteractive Map Layer Showing the Unratified EEZ Boundary between Indonesia and 
Australia. 

�.� �,�á���• �“�•�Œ�†�„�—�Œ�’�‘ �–�á�’�‰�á�—�‹� �̂á���•�„�—�‰�’�•�• �á�‰�’�•�á���Œ�—� �̂•�„�†�œ�á�„�‘ �‡�á�� �’�•�Œ�†�œ�á

The WebGIS platform has implications for both maritime literacy and policy support. 
In terms of literacy, the combination of interactive visualization and explanatory content 
can strengthen public awareness of Indonesia’s status as an archipelagic state and of the 
importance of maritime boundaries for sovereignty and governance. In education, the 
platform can be used as a teaching resource to integrate spatial data into geography and 
civic education, in line with findings that WebGIS-based learning improves spatial 
thinking and engagement with real-world geographic problems.  

From a governance perspective, the platform also shows potential as an initial 
decision-support tool. By organizing authoritative maritime boundary data in a 
transparent and interactive format, the WebGIS can support communication in contexts 
such as negotiation, marine resource protection, and policy discussion [17], [22]. While it 
does not replace formal decision-support systems, the platform provides a structured 
spatial reference that can be shared by multiple stakeholders, including policymakers, 
academics, and the wider public. ��

�.� �-�á���Œ�• �Œ�—�„�—�Œ�’�‘ �–�á�’�‰�á�—�‹� �̂á���—�˜�‡�œ�á

This study has several limitations. The current platform relies on static datasets and 
does not integrate dynamic information such as vessel traffic or real-time monitoring 
data. The visualization is also limited to two dimensions, which cannot fully capture the 
vertical complexity of maritime space. In addition, some categories of maritime 
boundary information are sensitive and may not be suitable for full public disclosure. 
These limitations indicate that future work should consider dynamic data integration, 
advanced visualization (including three-dimensional mapping), and closer institutional 
integration to enhance both analytical capacity and policy relevance [11], [13].  

�/� �á���’�‘�†�•�˜�–�Œ�’�‘�–�á
This study demonstrates that a WebGIS-based approach provides an effective 

means to visualize and communicate Indonesia’s maritime boundaries. By integrating 
authoritative geospatial datasets from national institutions with open-source 
technologies such as QGIS, Leaflet.js, and Bootstrap, the resulting platform offers an 
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accessible, lightweight, and interactive environment for exploring maritime spatial 
information. The inclusion of educational and referential components further positions 
the platform as a tool for maritime literacy and public engagement, rather than as a 
purely technical mapping product.   

In terms of broader contribution, the platform supports efforts to link geospatial 
technology with maritime governance, particularly in the context of archipelagic states 
that face complex boundary arrangements and overlapping claims. It aligns with 
international calls under SDG 14 to improve the availability and accessibility of 
ocean-related information, and it complements national initiatives to strengthen 
maritime literacy and institutional transparency. At the same time, the limitations 
identified—especially those related to static data, two-dimensional visualization, and 
data sensitivity—highlight the need for future development that integrates dynamic 
datasets, more advanced visualization methods, and stronger institutional collaboration.   
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