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Abstract

Several factors contribute to the importance of designing a coral monitoring system.
Firstly, coral reefs are ecologically crucial ecosystems, providing habitat for numerous
marine species and supporting biodiversity. Therefore, monitoring coral reefs is essential
for understanding population dynamics and ecosystem health. Secondly, coral reefs are
vulnerable to climate change, pollution, overfishing, and human activities. With a
monitoring system, we can identify factors damaging coral reefs and take necessary
prevention or restoration actions. Thirdly, coral reef monitoring aids in informing policies
and sustainable resource management. By comprehensively understanding coral reef
conditions, we can develop more effective management strategies to protect and preserve
these ecosystems for future generations. This research aims to design a coral monitoring
system to identify factors contributing to coral reef degradation. The method employed is
Rapid Application Development (RAD), with stages including requirement planning, user
design, construction, and cutover. The findings of this study indicate that the application
can meet user needs. The findings of this research emphasize the urgent need for the
development and implementation of coral monitoring applications as a strategic step
toward reducing environmental degradation for ecological sustainability. The research
underscores the critical role of monitoring tools in assessing and mitigating the impacts of
human activities and environmental stressors on coral reef ecosystems through
comprehensive data analysis and evaluation. This highlights the importance of proactive
measures to address the increasing threats facing coral reefs and emphasizes the
significance of technological innovations in facilitating practical conservation efforts.
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1. INTRODUCTION

Ecological sustainability, patticularly in the context of coral reefs, necessitates
robust systems that facilitate stakeholder engagement and streamline conservation
processes. A comprehensive system enables efficient data collection and analysis
and fosters collaboration among various stakeholders involved in coral reef
protection. Such systems are crucial in empowering decision-makers with timely
and accurate information, enhancing their ability to implement targeted
conservation measures. Moreover, promoting transparency and accountability

270

This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.51519/journalisi.v6i1.651
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Journal of Information Systems and Informatics
Vol. 6, No. 1, March 2024

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi ¢-ISSN: 2656-4882

ensures that conservation efforts are effectively coordinated and resources are
allocated judiciously. In conclusion, the support for ecological sustainability,
especially for coral reefs, relies heavily on implementing capable systems that
facilitate stakeholder engagement and streamline conservation processes.

This research aims to optimize the ecological monitoring function, particularly for
coral reefs, amidst various factors threatening sustainability. The research
endeavors to enhance the effectiveness and efficiency of ecological surveillance
systems tailored to coral reef ecosystems through meticulous data analysis and
methodological advancements. By identifying and addressing key stressors such as
climate change, pollution, overfishing, and habitat degradation, the research seeks
to bolster the resilience of coral reefs and promote their long-term sustainability.
This research represents a crucial step towards bolstering efforts to conserve coral
reefs. It underscores the significance of proactive monitoring and management
strategies in safeguarding these invaluable ecosystems for future generations.

Establishing a coral database and monitoring system represents a strategic
initiative for preserving coral reefs in snorkeling and diving tourism sites [1]. This
database is a comprehensive repository of vital information on coral ecosystems,
facilitating the systematic tracking of their health and biodiversity [2]. By
employing advanced monitoring technologies and rigorous data collection
protocols, stakeholders can gain invaluable insights into the status of coral reefs,
enabling informed decision-making and targeted conservation efforts [3]. In light
of escalating anthropogenic pressures and environmental stressors, implementing
such a system is imperative to mitigate the degradation of these invaluable marine
ecosystems [4]. Consequently, integrating a coral database and monitoring system
is a pivotal measure in safeguarding coral reefs and fostering sustainable tourism
practices in these ecologically sensitive areas [5].

One of the captivating activities of coastal and marine tourism is snorkeling and
diving in areas rich in diverse coral reefs [6]. This recreational pursuit offers
enthusiasts an unparalleled opportunity to immerse themselves in the vibrant
underwater world of biodiversity and intricate coral formations [7]. The allure of
exploring coral reefs through snorkeling and diving resonates with individuals
seeking immersive natural experiences and contributes to the allure of coastal
destinations wotldwide [8]. In conclusion, the popularity of snorkeling and diving
underscores the significance of coral reefs as iconic attractions in marine tourism,
highlighting their pivotal role in shaping visitor experiences and fostering
appreciation for marine ecosystems [9].

The urgency of this research underscores the need for digital innovations that
enhance coral reef monitoring performance, serving as a preventive measure
against activities detrimental to coral ecosystems [10]. As human activities
increasingly threaten the health and integrity of coral reefs, the development and
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implementation of digital tools and technologies emerge as crucial strategies to
bolster monitoring efforts [11]. These innovations enable real-time data collection,
analysis, and visualization, empowering stakeholders to swiftly identify and
respond to potential threats to coral reefs [12]. By leveraging digital advancements,
such as remote sensing and machine learning algorithms, researchers and
conservationists can enhance their capacity to detect and mitigate harmful
activities, thereby safeguarding the resilience and biodiversity of coral ecosystems
[12]. Consequently, prioritizing the integration of digital innovations into coral reef
monitoring initiatives is paramount to fostering effective conservation practices
and ensuring the long-term viability of these invaluable marine ecosystems [13].

The practical implications of the research findings facilitate stakeholders in
decision-making processes to establish appropriate preservation programs aligned
with the existing conditions of coral reefs and formulate policies regarding zones
suitable for snorkeling, diving, and fishing activities [14]. By providing
comprehensive insights into the status and dynamics of coral reef ecosystems, the
research outcomes empower decision-makers to tailor conservation strategies that
address specific environmental challenges and stakeholder needs [15]. Moreover,
delineating designated zones for recreational activities enables the sustainable
utilization of marine resources while minimizing negative impacts on fragile coral
habitats [16]. Consequently, integrating research-driven decision-making processes
enhances the efficacy of conservation initiatives and promotes the harmonious
coexistence of human activities with coral reef ecosystems [17].

The theoretical implications of the research findings bolster the discourse on
environmental sustainability as a consequence of coastal and marine tourism
activities [18]. By elucidating the intricate relationships between tourism
development and environmental degradation, the study contributes to theoretical
frameworks to understand and address the sustainability challenges inherent in
coastal and marine destinations [19]. The findings underscore the need for
integrated management approaches that prioritize environmental conservation
alongside tourism development, emphasizing the imperative of adopting
sustainable practices to mitigate adverse impacts on marine ecosystems [20].
Consequently, the research catalyzes advancing theoretical perspectives on
sustainable tourism management, fostering a deeper understanding of the complex
interplay between tourism dynamics and environmental sustainability [21].

The limitation of this research lies in the methodological approach to designing
the database and information system using Rapid Application Development
(RAD), with a specific focus on coral monitoring. While RAD offers advantages
such as rapid prototyping and iterative development, its suitability for complex
data management systems in ecological research contexts may be questioned [22].
The emphasis on expediency and flexibility in RAD may inadvertently
compromise the thoroughness and robustness required for comprehensive coral
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monitoring initiatives [23]. Consequently, future research endeavors should
critically evaluate alternative methodologies or hybrid approaches that balance the
need for agility with ensuring data integrity and system reliability in ecological
monitoring endeavors.

2. METHODS

Coral reefs hold high commercial value in the tourism sector, particularly in marine
tourism, with activities such as snorkeling and diving. Hence, coral protection
becomes a pivotal strategy for ensuring the sustainability of valuable natural
resources in the tourism sector. The main reason is that coral reefs are major
tourist attractions, drawing visitors to destinations renowned for their rich marine
biodiversity and vibrant coral ecosystems. Consequently, safeguarding coral reefs
is essential for preserving biodiversity and sustaining economic activities reliant on
marine tourism. In conclusion, prioritizing coral protection is imperative for
maintaining the ecological integrity and economic viability of tourism destinations
reliant on coral reef ecosystems.

One of the efforts to protect coral sustainability involves designing a monitoring
system through a website-based application to disseminate information on
Physical Condition, Coral Health, Biodiversity, Chemical Parameters, and Human
Activities. This approach aims to enhance the accessibility and effectiveness of
coral reef monitoring by providing real-time data and analysis to stakeholders. By
leveraging digital platforms, such as website-based applications, stakeholders can
access comprehensive information on various aspects of coral reef ecosystems,
enabling informed decision-making and proactive conservation measures. In
conclusion, developing a monitoring system through a website-based application
represents a proactive step towards safeguarding coral sustainability, emphasizing
the importance of technological innovations in addressing contemporary
environmental challenges.

The method employed in system design is Rapid Application Development
(RAD), comprising four stages: requirement planning, user design, construction,
and cutover. RAD methodology emphasizes iterative development cycles,
allowing for rapid prototyping and frequent feedback loops between developers
and end-users [24]. The systematic progression through these stages facilitates a
streamlined and efficient approach to software development, enabling the timely
delivery of functional systems that align with stakeholder needs [25]. Moreover,
the iterative nature of RAD promotes flexibility and adaptability, facilitating the
incorporation of changes and enhancements throughout the development process
[26]. In conclusion, the structured framework of RAD offers a pragmatic and
responsive approach to software development, enhancing the agility and
responsiveness of projects in dynamic environments.
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Figure 1. Implementation of Rapid Application Development (RAD)

One of the key advantages of the RAD method is its flexibility in designing
interfaces and data displays based on user needs. By prioritizing user involvement
throughout the development process, RAD facilitates the customization of
interface layouts and data presentations to align with specific user preferences and
requirements. This tailored approach enhances user satisfaction and usability, as
interfaces are designed to accommodate diverse user perspectives and workflows
effectively. Consequently, the flexibility afforded by RAD empowers developers
to create systems that meet functional requirements and resonate with end-users,
ultimately contributing to the success and adoption of the developed software
solutions.

2.1. Requirement Planning
During the requirement planning stage, the focus is on identifying the data needs

associated with coral monitoring. This initial phase involves a comprehensive
analysis of the information requirements for effectively monitoring coral reef

274 | Coral Database and Monitoring System Design for Ecological Sustainability



Journal of Information Systems and Informatics
Vol. 6, No. 1, March 2024

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi ¢-ISSN: 2656-4882

ecosystems. By delineating the specific data elements necessary for assessing coral
health, biodiversity, and environmental parameters, researchers lay the
groundwork for developing a robust monitoring system. Furthermore, this
systematic approach ensures that the data collected aligns closely with the
objectives of coral monitoring initiatives, theteby enhancing the relevance and
utility of the resulting information. The requirement planning stage is a critical
foundation for the subsequent design and implementation of coral monitoring
systems, underscoring its pivotal role in informing data-driven conservation
efforts.

Table 1. Data Requirement for Coral Monitoring System

Physical Information about water temperature, salinity, and light clarity, all
Condition  of which influence the health and growth of coral.

Coral Data on the density of live coral cover, diseases, and coral
Health bleaching.

Biodiversity Information about the diversity of coral species, fish, and other
living organisms in coral reefs.

Chemical Data regarding nutrient content, pH, and other water quality
Parameters  parameters that can affect the balance of coral reef ecosystems.

Human Information about human activities around coral reefs, such as
Activities tourism, fishing, and pollution, provides insights into the
pressures faced by coral ecosystems.

The purpose of identifying data within the database is to facilitate comprehensive
monitoring and analysis of coral reef ecosystems. The database aims to provide
researchers and stakeholders with a holistic understanding of coral reef health and
resilience by systematically collecting and organizing various data types, from
physical conditions to human activities. This multi-dimensional approach enables
informed decision-making and targeted conservation efforts to preserve the
integrity and biodiversity of coral reefs. Consequently, identifying relevant data
within the database is fundamental in advancing scientific knowledge and
promoting sustainable management practices for these invaluable marine
ecosystems.

2.2. User Design
During the user design stage, the process involves designing the database and
information system interface to facilitate the visualization process according to

user needs. This phase prioritizes user-centered design principles to ensure that
the interface is intuitive, user-friendly, and aligns closely with the workflow and

Yerik Afrianto Singgalen | 275



Journal of Information Systems and Informatics
Vol. 6, No. 1, March 2024

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi ¢-ISSN: 2656-4882

preferences of end-users. By actively involving users in the design process and
soliciting feedback iteratively, developers can tailor the interface to optimize
usability and enhance user satisfaction. Ultimately, the user design stage is critical
in creating an interface that effectively translates complex data into actionable
insights, empowering users to make informed decisions and effectively manage
coral reef ecosystems.
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Figure 2. Use Case of Coral Monitoring System

The use case diagram shows that relevant interfaces can be designed to meet user
needs. This diagram provides a comprehensive overview of user interactions and
system interactions, identifying key functionalities and user tasks. By analyzing use
cases and user scenatios, developers can ascertain users' specific requirements and
preferences, informing the design of interfaces that streamline workflow and
enhance user experience. Consequently, the use case diagram is a valuable tool for
ensuring that the interface design aligns closely with user expectations and
facilitates efficient interaction with the system. In conclusion, leveraging use case
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diagrams enables the creation of interfaces tailored to user needs, ultimately
enhancing the usability and effectiveness of the database and information system.

2.3. Construction

During the construction stage, the database is established according to primary
and foreign key categories. This pivotal phase involves implementing the database
schema, wherein tables are created and structured to reflect the relationships
between data entities. By defining primary keys to uniquely identify records within
each table and establishing foreign keys to enforce referential integrity across
related tables, the construction stage ensures the integrity and coherence of the
database model. Consequently, meticulous attention to detail in defining primary
and foreign keys is essential to laying a solid foundation for data management and

retrieval processes.

Table 1. Database Design of Coral Monitoring System

CREATE TABLE
Monitoring_Stations (
ID_Station NUMBER
PRIMARY KEY,
Location
VARCHAR2(100),
Latitude NUMBER,
Longitude NUMBER,
Watet_Depth NUMBER

)i

CREATE TABLE
Biodiversity_Data (

ID_Biodiversity_Data
NUMBER PRIMARY KEY,

ID_Station NUMBER,

Coral_Species_Diversity
NUMBER,

Fish_Species_Diversity
NUMBER,

Other_Species_Diversity
NUMBER,

FOREIGN KEY
(ID_Station) REFERENCES
Monitoring_Stations(ID_Stati
on)

)s

CREATE TABLE
Physical_Data (
ID_Physical_Data
NUMBER PRIMARY KEY,
ID_Station NUMBER,
Water_Temperature
NUMBER,
Salinity NUMBER,
Light_Clarity NUMBER,
FOREIGN KEY
(ID_Station) REFERENCES
Monitoring_Stations(ID_Stati
on)

);

CREATE TABLE
Chemical_Data (
ID_Chemical_Data
NUMBER PRIMARY KEY,
ID_Station NUMBER,
Nutrient_Content
VARCHAR2(100),
Water_pH NUMBER,
Water_Quality
VARCHAR2(100),
FOREIGN KEY
(ID_Station) REFERENCES
Monitoring_Stations(ID_Stati
on)

);

CREATE TABLE
Coral_Health_Data (

ID_Health_Data
NUMBER PRIMARY KEY,

ID_Station NUMBER,

Coral_Cover_Density
NUMBER,

Coral_Disease_ILevel
NUMBER,

Coral_Bleaching Level
NUMBER,

FOREIGN KEY
(ID_Station) REFERENCES
Monitoring_Stations(ID_Stati
on)

)
CREATE TABLE
Human_Activities (

ID_Activity NUMBER
PRIMARY KEY,

ID_Station NUMBER,

Activity_Type
VARCHAR2(100),

Activity_Intensity
NUMBER,

FOREIGN KEY
(ID_Station) REFERENCES
Monitoring_Stations(ID_Stati
on)

)s
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Based on the database design results, it is evident that the crucial components of
this system include monitoring stations, physical data, coral health data,
biodiversity data, chemical data, and human activities. These components
collectively form the backbone of the database structure, facilitating the
comprehensive monitoring and analysis of coral reef ecosystems. By delineating
specific tables to store information related to each aspect of coral reef health and
human interactions, the database design ensures the systematic organization and
management of data crucial for informed decision-making and practical
conservation efforts. Consequently, including these essential components
underscores the significance of a holistic approach to coral reef management,
wherein diverse datasets contribute to a nuanced understanding of ecosystem
dynamics and anthropogenic impacts.

2.4. Cutover

During the cutover stage, the testing of CRUD (Create, Read, Update, Delete)
features and functions of the application is conducted. This critical phase involves
evaluating the functionality and usability of the application's core operations,
including the ability to create, retrieve, update, and delete data records. Developers
can identify and rectify deficiencies or issues before deployment by systematically
assessing the application's performance against predefined criteria and user
requirements. This rigorous testing process ensures the application's reliability,
accuracy, and user-friendliness, minimizing the risk of errors and disruptions
during its implementation. In conclusion, the cutover stage plays a pivotal role in
ensuring the successful transition from development to operational use, ultimately
contributing to the overall effectiveness and efficiency of the database application.

Figure 3. Administration Page

Based on the error log, it is possible to identify the challenges encountered during
the configuration of the Oracle APEX system. This log is valuable for diagnosing
and resolving system setup, application development, and user interaction issues.
By meticulously documenting error messages, stack traces, and debugging
information, the error log provides insights into potential sources of malfunction

278 | Coral Database and Monitoring System Design for Ecological Sustainability



Journal of Information Systems and Informatics
Vol. 6, No. 1, March 2024

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi ¢-ISSN: 2656-4882

or inefficiency within the Oracle APEX environment. Consequently, leveraging
the information gleaned from the error log enables administrators and developers
to implement corrective measures, optimize system petformance, and enhance
Oracle APEX applications' overall reliability and functionality.

3. RESULTS AND DISCUSSION

The proliferation of human activities in aquatic environments significantly impacts
coral reefs' physical condition and health. The main reason behind this
phenomenon is the extensive and often unsustainable practices such as
overfishing, coastal development, and pollution discharge, which directly
contribute to coral degradation. Additionally, recreational activities such as
boating, snorkeling, and diving can physically damage coral reefs through direct
contact or disturbance. These anthropogenic stressors exacerbate existing threats
to coral reef ecosystems, posing severe challenges to their sustainability and
resilience. In conclusion, mitigating the adverse effects of human activities on coral
reefs is imperative for preserving their ecological integrity and ensuring their long-
term survival.

One strategic solution to minimize ecological losses resulting in coral reef damage
is to document data on Physical Condition, Coral Health, Biodiversity, Chemical
Parameters, and Human Activities. This approach is essential as it provides a
comprehensive understanding of the various factors influencing coral reef
ecosystems and facilitates evidence-based decision-making for conservation and
management efforts. By systematically collecting and analyzing data on these
critical parameters, stakeholders can identify trends, assess ecosystem health, and
prioritize interventions to address pressing threats. Furthermore, the
documentation of such data enables ongoing monitoring and evaluation of
conservation measures, ensuring adaptive management approaches to safeguard
coral reef ecosystems effectively. In conclusion, the strategic documentation of
diverse data sets is instrumental in mitigating ecological losses and enhancing the
resilience of coral reef ecosystems in the face of anthropogenic pressures.

The coral monitoring system documents data about monitoring stations, physical
data, coral health data, coral biodiversity, coral chemical data, and human activities.
This comprehensive system collects, stores, and analyzes diverse datasets relevant
to monitoring and conservating coral reef ecosystems [27]. The monitoring system
facilitates informed decision-making and effective management strategies by
systematically documenting information on various aspects of coral reef health
and human interactions [28]. Integrating multiple data categories within the system
underscores the importance of adopting a holistic approach to coral reef
conservation, wherein the interplay between ecological factors and human
activities is carefully documented and addressed [29]. Ultimately, the coral
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monitoring system is a valuable tool for advancing scientific understanding and
promoting the sustainability of coral reef ecosystems [30].

Loiin Dashboard
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Figure 4. Login Page and Dashboard of Coral Monitoring System

The system is designed with login pages and dashboards to configure user
permissions in data processing. This approach is fundamental as it ensures secure
access to the system while allowing administrators to manage user privileges
effectively. Users must authenticate their identities before accessing the system by
implementing login pages and enhancing data security and confidentiality.
Additionally, dashboards provide a user-friendly interface for visualizing data and
performing relevant tasks, thus improving user experience and productivity.
Overall, incorporating login pages and dashboards enhances the system's
functionality and usability while safeguarding data integrity and privacy.

This feature-rich design enhances user access control and facilitates efficient data
management and visualization. The login system ensures secure access, allowing
authorized users to input, retrieve, and analyze data about coral reef monitoring
activities. Meanwhile, the dashboard interface provides users with an intuitive and
centralized platform for accessing key metrics, trends, and reports related to coral
health, biodiversity, and human activities. This user-friendly interface streamlines
data interpretation and decision-making processes, empowering stakeholders to
monitor and manage coral reef ecosystems effectively. In conclusion,
incorporating a login system and dashboard interface enhances the functionality
and usability of the coral monitoring system, ultimately contributing to its
effectiveness in supporting conservation efforts.
Monitoring Stations Update Form

Figure 5. Monitoring Stations and Location
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Information about the location of coral reef observations visualized on a map
greatly facilitates the policymaking process for stakeholders in each region. The
main reason behind this assertion is that mapping coral reef observations provides
spatial context, allowing policymakers to identify priority areas for conservation
and management interventions. Additionally, visualizing coral reef data on a map
enables stakeholders to understand the distribution and extent of coral reef
ecosystems within their jurisdiction, facilitating targeted decision-making and
resource allocation. Consequently, integrating location information into coral reef
visualization enhances stakeholder engagement and promotes more informed and
effective policies for protecting and preserving coral reef ecosystems.

Monitoring stations are essential for identifying location, coordinates, and depth
within the coral monitoring system. These stations serve as designated observation
points, allowing researchers and stakeholders to pinpoint specific areas of interest
within coral reef ecosystems accurately. Collecting location data, coordinates, and
depth information at these stations facilitates precise spatial mapping and
monitoring of coral reef habitats. Furthermore, establishing monitoring stations
enables systematic data collection and comparison, providing valuable insights
into temporal trends and changes within coral reef environments. In conclusion,
including monitoring stations within the system enhances the effectiveness and
accuracy of coral reef monitoring efforts, thereby supporting informed decision-
making and conservation initiatives.

Coral Physical Data Update Form

UPDATE BATA CORAL PHYSICAL DATA

Figure 6. Coral Physical Data

Coral physical data contains crucial information for stakeholders to determine
whether conservation or restoration programs are necessary. The main reason is
that physical data, such as water temperature, salinity, and light clarity, provide
insights into the environmental conditions affecting coral reef health. By analyzing
these data, stakeholders can assess the current state of coral reef ecosystems and
identify areas that may require conservation efforts or restoration initiatives.
Additionally, understanding the physical parameters influencing coral health
allows stakeholders to implement targeted interventions to mitigate stressors and
promote resilience. In conclusion, coral physical data is pivotal in informing

Yerik Afrianto Singgalen | 281



Journal of Information Systems and Informatics
Vol. 6, No. 1, March 2024

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi ¢-ISSN: 2656-4882

decision-making processes and guiding effective policies to preserve and restore
coral reef ecosystems.

Collecting coral physical data in the system is to obtain comprehensive
information regarding coral reef ecosystems' environmental conditions and
characteristics. This data encompasses parameters such as water temperature,
salinity, and light clarity, which are crucial indicators of the health and vitality of
coral reefs. By systematically gathering physical data, researchers and stakeholders
aim to assess the current state of coral reef environments, monitor fluctuations in
environmental conditions, and identify potential stressors or threats to coral
health. Moreover, integrating physical data within the system facilitates data-driven
decision-making and the implementation of targeted conservation measures to
mitigate the impacts of environmental stressors on coral reef ecosystems. In
conclusion, collecting coral physical data is a fundamental component of coral reef
monitoring efforts, supporting the sustainable management and preservation of
these invaluable marine habitats.

Coral Health Data Update Form

UPDATE DATA CORAL HEALTH DATA 'UPDATE DATA CORAL HEALTHDATA

Figure 7. Coral Health Data

The primary objective of collecting coral health data within the system is to assess
and monitor coral reef ecosystems' overall condition and resilience. Coral health
data encompasses critical indicators such as coral cover density, disease levels, and
bleaching events, providing valuable insights into coral communities' health status.
Through systematic data collection and analysis, researchers and conservationists
aim to identify patterns of coral health decline, diaghose emerging threats or
stressors, and implement targeted interventions to enhance coral resilience and
recovery. By integrating coral health data into the monitoring system, stakeholders
can effectively track changes in coral health over time, prioritize conservation
efforts, and facilitate evidence-based decision-making for the sustainable
management of coral reef ecosystems. In conclusion, collecting coral health data
is crucial in advancing scientific understanding and informing conservation
strategies to safeguard these ecologically critical marine habitats.

282 | Coral Database and Monitoring System Design for Ecological Sustainability



Journal of Information Systems and Informatics
Vol. 6, No. 1, March 2024

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi ¢-ISSN: 2656-4882

The significance of coral health data for preservation policies cannot be
overstated. Coral health data, encompassing metrics such as coral cover density,
disease levels, and bleaching events, provide vital insights into the status and trends
of coral reef ecosystems. These data serve as critical indicators of reef health and
resilience, informing policymakers and conservationists about the effectiveness of
current preservation efforts and the urgency of implementing additional measures.
Policymakers can develop evidence-based policies and management strategies to
protect and restore coral reefs by systematically monitoring and analyzing coral
health data. Integrating coral health data into preservation policies is essential for
safeguarding coral reef ecosystems' long-term viability and ecological integrity.

Coral Biodiversity Update Form

UPDATE DATA CORAL BICOIVERSITY

Figure 8. Coral Biodiversity Data

The primary objective of collecting coral biodiversity data within the system is to
assess and document the diversity of species inhabiting coral reef ecosystems.
Coral biodiversity data encompasses information on various taxa, including coral
species, fish, and other marine organisms in coral reef habitats. By systematically
documenting biodiversity patterns and species composition, researchers and
conservationists aim to evaluate ecosystem health, identify keystone species, and
assess the overall resilience of coral reef communities. Furthermore, collecting
biodiversity data enables the detection of shifts in species distributions, the
discovery of new species, and the monitoring of invasive species that may threaten
native biodiversity. By integrating biodiversity data into the monitoring system,
stakeholders can gain valuable insights into ecosystem dynamics, prioritize
conservation efforts, and promote the long-term sustainability of coral reef
ecosystems. In conclusion, gathering coral biodiversity data is critical to managing
coral reefs and supporting efforts to conserve and protect these diverse and
ecologically valuable marine environments.

Coral biodiversity is also crucial in data collection to identify rare species with
specific vulnerabilities. The main reason for this assertion is that assessing coral
biodiversity allows researchers and stakeholders to understand the composition
and distribution of various coral species within ecosystems. By documenting the
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presence of rare or endangered species, conservation efforts can be tailored to
protect these vulnerable organisms and their habitats effectively. Furthermore,
studying coral biodiversity provides valuable insights into ecosystem dynamics and
resilience, highlighting the importance of preserving diverse coral communities. In
conclusion, prioritizing the documentation of coral biodiversity is essential for
informing conservation strategies and safeguarding the long-term health and
sustainability of coral reef ecosystems.

Coral Chemical Update Form

UPBATE RATA CORAL CHEMICAL 'UPDATE DATA CORAL CHEMIEAL

Figure 9. Coral Chemical Data

The primary objective of collecting coral chemical data within the system is to
monitor and analyze key chemical parameters that influence the health and
resilience of coral reef ecosystems. Coral chemical data includes measurements of
nutrient content, water pH, and water quality indicators such as turbidity. Through
systematic data collection and analysis, researchers and conservationists aim to
assess the impact of chemical parameters on coral health, identify sources of
pollution or nutrient enrichment, and mitigate anthropogenic stressors that may
threaten coral reef integrity. Additionally, the integration of chemical data into the
monitoring system enables the detection of trends in water quality, the evaluation
of habitat suitability for coral growth, and the implementation of targeted
management strategies to mitigate the effects of environmental degradation. In
conclusion, collecting coral chemical data plays a crucial role in understanding the
complex interactions between chemical factors and coral reef health, ultimately
supportting efforts to conserve and sustainably manage these vulnerable marine
ecosystems.

The importance of coral chemical data in maintaining ecological sustainability and
decision-making cannot be overstated. Coral chemical data is pivotal as it provides
critical insights into coral reef ecosystems' chemical composition and water quality.
This information is indispensable for formulating evidence-based policies and
management strategies to preserve coral reef ecosystems. Additionally, coral
chemical data aids in identifying sources of pollution and nutrient runoff,
facilitating targeted interventions to mitigate anthropogenic impacts. In
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conclusion, integrating coral chemical data is essential for fostering ecological
resilience and ensuring informed decision-making processes that support the long-
term sustainability of coral reef ecosystems.

Coral chemical data and its associated risks are of paramount concern in marine
conservation efforts. The main reason for this is the potential adverse effects of
pollutants and contaminants on coral reef ecosystems. Elevated levels of nutrients
and pollutants can lead to eutrophication and coral bleaching, posing significant
risks to coral reef biodiversity and ecosystem functioning. Therefore,
understanding the implications of chemical data on coral health is crucial for
developing effective mitigation strategies and preserving the integrity of coral reef
ecosystems. In conclusion, the comprehensive assessment of coral chemical data
is essential for mitigating risks and safeguarding the long-term sustainability of
coral reef ecosystems.

Human Activity Update Form

UPDATE RATA HUMAN ACTIVITIES 'UPBATE DATA HUMAN ACTIVITIES

Figure 10. Human Activity Data

In efforts to anticipate coral damage resulting from human activities, stringent
monitoring is necessary, involving the documentation of all community activities
around observation areas. The primary rationale for this lies in the understanding
that human activities, such as coastal development, fishing practices, and pollution,
pose significant threats to coral reef ecosystems. Through comprehensive
monitoring and documentation of these activities, stakeholders can identity
potential stressors and implement targeted conservation measures to mitigate their
impacts. Moreover, documenting community activities enables stakeholders to
track changes in human behavior over time and assess the effectiveness of
management interventions. Thus, adopting a proactive approach to monitoring
human activities is essential for preserving coral reef health and resilience in the
face of anthropogenic pressures.

The primary objective of collecting human activity data within the system is to

assess and monitor human activity's vatious interactions and impacts on coral reef
ecosystems. Human activities data encompass information on activities such as
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tourism, fishing, and pollution, along with metrics such as activity type and
intensity. Through systematic data collection and analysis, researchers and
stakeholders aim to evaluate the magnitude and spatial distribution of human
pressures on coral reefs, identify areas of high vulnerability, and develop targeted
management strategies to mitigate negative impacts. Additionally, integrating
human activities data into the monitoring system enables the assessment of
compliance with regulations, the identification of sustainable practices, and the
promotion of stakeholder engagement in conservation efforts. In conclusion,
collecting data on human activities is essential for understanding the complex
socio-ecological dynamics shaping coral reef ecosystems and for informing
evidence-based management decisions to ensure their long-term sustainability and
resilience.

4. CONCLUSION

In conclusion, this research has provided valuable insights into the importance of
coral monitoring systems in preserving and managing coral reef ecosystems. The
main findings highlicht the critical role of data collection and analysis,
encompassing physical, health, biodiversity, chemical, and human activity
parameters, in informing evidence-based decision-making for conservation
efforts. The methodology employed in this study involved a comprehensive
approach, utilizing the Rapid Application Development (RAD) methodology,
which consists of four key stages: requirement planning, user design, construction,
and cutover. The requirement planning stage focused on identifying the needs and
objectives of the coral monitoring system, while the user design stage aimed to
create user-friendly interfaces and functionalities based on stakeholder inputs.
Subsequently, the construction stage involved the actual development of the
system, incorporating the specified requirements and designs. Finally, during the
cutover stage, the system underwent testing and implementation to ensure its
functionality and usability. Furthermore, implementing innovative technologies
such as web-based applications and data visualization tools enhances the efficiency
and effectiveness of coral monitoring initiatives. It is imperative to continue
advancing research in this field, addressing emerging challenges, refining
monitoring strategies, and integrating interdisciplinary approaches to ensure the
long-term sustainability of coral reef ecosystems.
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