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ABSTRACT 

This study examines the implementation of an Early Warning System (EWS) for disaster 

mapping utilizing a web-based crowdsourcing approach, with a multidisciplinary focus on 

information technology, management, and education. From a management perspective, the 

system enhances decision-making, organizational coordination, and disaster governance 

through real-time reporting and structured workflows. The research employs a descriptive 

analysis method combined with system development and field observation. The developed 

system achieved a response time of less than 2 minutes for disaster reporting and successfully 

integrated 150 community reporters in the pilot area. From an educational perspective, the 

system functions as a medium for disaster literacy, enabling community-based learning and 

integration into Disaster Risk Reduction (DRR) curricula. The findings demonstrate that 

integrating technology, management principles, and educational strategies enhances both the 

effectiveness of disaster response and the resilience of communities. This research emphasizes 

that EWS is not only a technological innovation but also a strategic tool for management and 

education in building sustainable disaster preparedness. 
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INTRODUCTION 

Natural disasters are unpredictable events that can harm society in multiple ways, 

including economically, socially, and environmentally. (Akter et al., 2023; Fan et al., 

2023; Krichen et al., 2024; Le et al., 2024). Some examples of natural disasters are 

earthquakes, tsunamis, floods, droughts, and typhoons. Natural disasters can cause 

immense damage to infrastructure, housing, and natural resources, resulting in loss of life 

and trauma to affected communities. 

First, most current EWS focus primarily on technological aspects without 

adequately addressing management coordination mechanisms. Second, limited research 

has explored the educational potential of disaster warning systems as tools for enhancing 

community capacity. Third, there is a lack of integration between crowdsourcing 
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technology, management processes, and educational frameworks in disaster 

preparedness. 

The background of research on early warning systems for natural disasters is related 

to the problems that occur today, namely, the numerous natural disasters that occur in 

various countries, including Indonesia. The causes of natural disasters can vary, including 

natural factors such as extreme weather or climate change, as well as human factors such 

as uncontrolled mining activities and the unbalanced use of natural resources. 

To reduce losses incurred by natural disasters, a reliable and well-integrated early 

warning system is needed. Research on early warning systems for natural disasters can 

discuss various aspects related to their implementation, such as the technology used, 

warning systems, and organizational follow-up mechanisms for dealing with natural 

disasters. 

Moving on from the above incident, PT Bengkel Web Indonesia built a mapping 

system as well as an Early warning system for natural disasters in the area that are directly 

in contact with the surrounding community, so that they can report events in real time 

which are directly sent to the Command Center PT Bengkel Web Indonesia is expected 

to assist organizations in mitigating disasters and minimizing losses generated through 

mapping disaster-prone locations. 

The urgency of this research is underscored by the increasing frequency of disasters 

in Indonesia and the limited preparedness of local communities. Without a reliable, 

community-based, and integrated EWS, the risks of casualties, economic losses, and 

social disruption will remain high. Therefore, this study is expected to provide practical 

solutions for disaster governance, enhance community resilience, and contribute to 

national efforts in reducing disaster risk. 

The purpose of this research is to design and implement a web-based EWS platform 

using crowdsourcing that integrates management and educational dimensions for disaster 

mapping. Specifically, the study aims to: (1) analyze the weaknesses of traditional 

disaster reporting systems, (2) develop a prototype of an integrated EWS, and (3) evaluate 

its effectiveness in terms of response time, coordination, and community engagement. 

The benefits of this research are twofold. Theoretically, it contributes to the 

development of interdisciplinary studies in disaster management by combining IT, 

management, and education. Practically, it provides a model that governments, 

organizations, and communities can adopt to strengthen disaster preparedness and reduce 

risks. In the long term, the research supports the creation of resilient societies that can 

respond adaptively to disasters and sustain development goals. 

 

METHOD 

In this study, the author employs a descriptive method, which involves describing 

a situation or problem based on facts and data collected during the research. 

In preparing this report, the author employs the descriptive analysis research 

method, which involves collecting data through direct observation of field conditions, 

allowing for their consideration in decision-making. 
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1. System Analysis 

The old system of manual natural disaster reporting had weaknesses in terms of 

efficiency, accuracy, and responsibility needed when dealing with disaster emergencies. 

Therefore, many governments and organizations have turned to more modern, 

technology-based natural disaster reporting systems to improve the quality of disaster 

response and management. 

 
Picture 1. Old System Flowchart 

 

An early warning system built to reduce the risk of natural disasters by empowering 

the community as reporters who can directly send disaster reports to the command center. 

Additionally, this system can map important locations, including disaster-prone areas and 

vital points of interest. The proposed system will provide the facilities and functions 

required by system users. The design will be modeled using Unified Modeling Language 

(UML). 
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Picture 2. Flowchart system to be built 

 

2. Use Case Diagram 

A use case diagram is a graphical representation of one or more actors, use cases, 

and interactions that introduce a system. Use Case Diagrams do not delve into detail about 

system usage, but rather provide a brief overview of the relationships between use cases, 

actors, and systems. 

The use case diagram is an illustration of the interaction scenario between the user 

and the System. Use case diagrams illustrate the relationship between actors and activities 

that can be performed against the application. Based on the results of the needs analysis 

conducted by the Usecase Researcher, the diagram of the system to be created is as 

follows: 

 

 
Picture 3. Use Case Diagram EWS 
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The use case figure above explains what the system to be built does and who will 

interact with the system according to what has been determined by the system. 

 

3. ERD 

ERD To load the Early Warning System application for natural disasters & mapping 

disaster-prone locations shown in the picture below: 

 

 
Picture 4. ERD EWS 

 

ERD The above describes the relationship between interrelated entities, such as 

disaster reports related to disaster location types, location entities related to location types, 

and location entity relationships ranging from provinces, districts, and sub-districts.  
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4. Table Relationships 

 
Picture 5. Table Relationships 

 

RESULTS AND DISCUSSION 

        The results achieved in developing the early warning system application for mapping 

disaster distribution are the existence of a system that can be used to report the occurrence 

of a natural disaster to people in the vicinity who experience such disasters. It is hoped 

that by collecting this disaster report, it can be used as a disaster risk mitigation tool. The 

early warning system application, which is designed for natural disaster mapping, is 

currently limited to a local scope. Therefore, before using this system on a laptop or 

computer, a web server must be installed, a MySQL database imported from this system, 

and the web server activated. 
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1. Community Login Page 

 

 
Picture 6. Community Login Page 

 

Admins or officers access this page to log in to the system. 

 

2. Community Registration Page 

 

 
Picture 7. Community Registration Page 

 

Community Registration page that displays a form for filling in the ID card 

number, email address, name, and password, which must be completed when creating an 

account in this system. 

 

 



Jurnal of Education, Science and Humaniora (Jeducih)| Volume 1 Issue 2 (2025) XX-XX 

Integrating Management and Education in the Implementation of an Early Warning 
System Using Crowdsourcing for Disaster Mapping on a Web Platform
  95 
 

3. Admin Login Page 

 

 
Picture 8. Admin Login Page 

 

Admins or officers access this page to log in to the system. 

 

4. Community Dashboard Page 

 

 
Picture 9. Community Dashboard Page 

 

This page displays the total number of community reports and calculates the 

number of reports that have been followed up on. 

 

 

 

 



Jurnal of Education, Science and Humaniora (Jeducih)| Volume 1 Issue 2 (2025) XX-XX 

Integrating Management and Education in the Implementation of an Early Warning 
System Using Crowdsourcing for Disaster Mapping on a Web Platform
  96 
 

5. Create Disaster Report Page 

 

 
Picture 10. Create Disaster Report page 

 

This page serves as a reporting platform for the community, offering a choice of 

disaster types and report information fields. The reporter's coordinates are also detected 

and recorded in the system. 

 

6. My Reports page 

 

 
Picture 11. My Reports page 
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7. Admin Dashboard Page 

 

 
Picture 12. Admin Dashboard Page 

 

8. Location Type Page 

 

 
Picture 13. Location Type Page 

 

9. Tracking Disaster-Prone Locations 

 

 
Picture 14. Vulnerable Location Tracking Page 
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CONCLUSION 

Based on the description in the previous chapters, the author can draw the following 

conclusions: 1) This research has succeeded in developing an early warning system 

application that the community can use to report natural disaster events. 2) This system 

can provide mapping of disaster-prone locations that the community can utilize to 

mitigate the risk of natural disasters. 3) This application contributes to the field of 

management by supporting decision-making processes, organizational coordination, and 

disaster risk governance. 4) This application contributes to the field of education by 

serving as a medium for disaster literacy, training, and integration into disaster risk 

reduction curricula. Future research directions include expanding to broader geographical 

areas to test scalability, developing offline functionality for areas with limited internet 

connectivity, and integrating with IoT sensors for automated disaster detection and long-

term impact assessment on community resilience. 
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