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ABSTRACT: Aqualert is a mobile application designed to streamline the reporting and management of community
infrastructure issues, primarily focusing on water scarcity, contamination, and availability. This project has been
expanded to support garbage collection and electricity grid issue reporting, creating a more comprehensive tool for
community-driven disaster management. Aqualert allows citizens to report infrastructure issues in real-time, enabling
local authorities to respond promptly and allocate resources effectively. Through crowdsourcing, real-time
notifications, and mapping functionalities, Aqualert empowers communities to play an active role in maintaining and
improving their infrastructure.
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I. INTRODUCTION

Community infrastructure issues such as water scarcity, garbage management, and unstable electricity supply are
significant challenges for many urban and rural areas. These issues require an effective, community-centered approach
to management to ensure quick responses and enhanced resilience. Aqualert was conceived as a solution to empower
citizens to report issues they encounter in real-time, enabling local authorities to respond to and manage these problems
more effectively. Initially designed to address water-related issues, the project now includes functionalities for
reporting garbage collection and electricity grid problems. With an intuitive interface, real-time notifications, and
geolocation features, Aqualert enables communities to engage actively with local authorities and helps build a more
resilient infrastructure management system.

The primary objective of Aqualert is to create a unified platform for reporting various types of community
infrastructure issues, thereby improving local authorities' ability to allocate resources and address these problems
efficiently. Crowdsourcing solutions for disaster management is a cost-effective and impactful way to mobilize
communities, improve awareness, and drive action where it is needed most. By empowering citizens to report
infrastructure issues directly, Aqualert seeks to improve response times and resource allocation in a variety of contexts,
creating positive outcomes for communities and local governments alike.
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II. SYSTEM MODEL AND ASSUMPTIONS

Aqualert’s architecture comprises a frontend developed with React Native, which supports cross-platform development
for Android and i0S, and a backend developed in Python using either Flask or Django frameworks. A secure and
scalable database, such as PostgreSQL or MongoDB, will store user data, issue reports, and related metadata. A
mapping service, such as Google Maps or Mapbox, is integrated to provide geolocation tagging for accurate issue
reporting. The backend manages user data, issues reporting, notifications, and the dashboard for local authorities.

The project assumes reliable internet access and smartphone usage among community members, as these are essential
for using the Aqualert app effectively. Additionally, it assumes cooperation with local authorities, as they are key to
prompt responses and resource management for reported issues. The user interface is designed to accommodate diverse
needs, with accessibility features included for ease of use.

III. METHODOLOGY

Building Aqualert requires a step-by-step approach to develop each core component of the application, starting from
setting up the development environment to deploying the application for public use.

The development begins with setting up Python and React Native environments, installing necessary libraries, and
configuring a secure database. For user authentication, we use JSON Web Tokens (JWT) to manage secure login and
ensure user privacy. The issue reporting system is structured to provide users with separate forms for water, garbage,
and electricity-related issues. Each form allows users to upload images, add descriptions, and select the specific
location of the issue. The backend stores this data and makes it accessible to both users and the authority dashboard.

Mapping and geolocation integration are essential for accurate tagging of issues. Using Google Maps API, users can
pin locations for their reports, which allows authorities to see exactly where problems are reported. This system also
enables Aqualert to group similar reports, reducing redundancy and helping authorities prioritize areas with multiple
reports. Real-time notifications keep users informed about their reports' status, providing updates on any actions taken
by authorities, such as repairs or resource dispatch.

An authority dashboard was developed as a web-based platform for local authorities. Here, officials can view, filter,
and prioritize issues across water, garbage, and electricity categories. Moderation mechanisms ensure data accuracy and
reliability, with each report undergoing verification to prevent misinformation. Community engagement features such
as educational content are included within the app, providing users with resources on water conservation, waste
management, and energy safety.

Security and privacy measures are a priority. The app implements HTTPS, data encryption, and secure storage
solutions to ensure user data safety. Rigorous testing for usability, accessibility, and security is conducted before
deployment, and the application is released on both iOS and Android app stores. The backend is hosted on a secure
platform, ensuring reliable access and data protection.

To visually represent the workflow, a series of diagrams and flowcharts are provided, showcasing the flow of data
between the user interface, backend, and authority dashboard. Additionally, a dashboard layout sample is provided,
featuring tabs for each service type, to display reported issues effectively.

IV. DISCUSSION AND RESULTS

The development process demonstrated the feasibility of building a community-centered reporting tool with multiple
service areas. Each feature was tested for usability and performance, and the garbage and electricity issue
functionalities were well received, indicating a broader need for community reporting tools. The crowdsourcing feature
has shown potential in gathering data on community issues, while real-time notifications enhance transparency and
keep users engaged.
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The expanded Aqualert features for garbage collection and electricity issues open up new possibilities for community
management, as residents can now report a range of infrastructure issues through a single application. The application’s
initial testing results reveal positive feedback from users regarding the interface's ease of use and the comprehensive
nature of the reporting options. Charts and graphs illustrate the distribution of reported issues by category and show
resolution timelines, highlighting improvements in response times and engagement.

V. CONCLUSION

Aqualert represents a significant advancement in community-driven infrastructure management, enabling residents to
report water, garbage, and electricity-related issues and fostering stronger collaboration with local authorities. This
application is expected to improve response times, facilitate resource allocation, and enhance community resilience. By
offering educational resources within the app, Aqualert also promotes awareness on sustainable practices in water,
waste, and energy management.

The anticipated community impact is substantial. Aqualert has the potential to foster a proactive approach to
infrastructure challenges, encouraging local authorities to respond to issues efficiently and allowing communities to
maintain better standards of living. By improving the response and management of infrastructure issues, Aqualert
contributes to creating a more resilient, well-informed community.
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