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ABSTRACT

Disaster events such as floods, earthquakes, cyclones, fires, landslides, and industrial
accidents create chaotic environments where rapid communication and structured coordination
are essential for minimizing casualties and ensuring effective response. Traditional emergency
management systems rely heavily on telephonic communication, manual documentation, and
decentralized coordination, which often result in delayed response, duplication of rescue

efforts, and inefficient resource allocation.

This paper presents Disaster Rescue Wings, a scalable web-based emergency
coordination and rescue management framework designed to centralize disaster response
workflows. The proposed system enables affected individuals to submit structured emergency
requests, including geolocation data and assistance requirements, through a digital interface.
Administrative authorities can verify, prioritize, and assign rescue teams using a centralized
dashboard with real-time monitoring capabilities. The system follows a modular three-tier
architecture consisting of a responsive frontend layer, a secure backend processing layer, and
a structured database layer. The architecture ensures scalability, transparency, and reliability in
handling high volumes of emergency requests. Experimental evaluation under simulated
disaster scenarios demonstrates improved response time, enhanced coordination efficiency, and

reduced information ambiguity compared to traditional manual systems.
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I. INTRODUCTION

Disasters represent one of the most
unpredictable and destructive phenomena
affecting human societies. According to
global disaster monitoring reports, both
natural and man-made disasters are
increasing in frequency and intensity due to
climate change, urbanization, and industrial
expansion. Effective disaster response
depends not only on rescue infrastructure
but also on communication efficiency and

coordination mechanisms.

In conventional emergency
response systems, affected individuals
authorities

contact through

typically
emergency helplines. Information is
manually recorded, categorized, and
forwarded to respective departments. This
manual workflow introduces delays,
miscommunication, data redundancy, and
lack of accountability. Major challenges in

existing systems include:

e Absence of centralized real-time
monitoring

e Delayed verification of emergency
requests

e Inefficient resource allocation

e Lack of transparency in rescue
progress
e Dependency on fragmented

communication channels

To address these limitations, this paper
proposes Disaster Rescue Wings, a
centralized digital coordination framework
designed to streamline disaster response
workflows  through  structured data
management and systematic task allocation.

The objectives of this research include:

e Designing a centralized emergency

reporting and coordination
framework.
e Implementing structured

verification and rescue assignment

workflows.

e Evaluating system efficiency under

simulated emergency loads.

e Providing scalability support for
future integration with Al and

geospatial technologies.

II. RELATED WORK

Disaster management systems have

evolved from traditional manual
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coordination models to cloud-based alert
systems and geolocation-driven emergency

applications.
Cloud Based Emergency Platforms

Modern  emergency  platforms
utilize centralized servers to broadcast
alerts and manage incident reports. While
these often lack

scalable, systems

structured rescue assignment workflows.
SMS and Broadcast Systems

Several disaster alert systems rely
on SMS notifications. Although effective
for broadcasting warnings, they do not
provide real-time request tracking or

structured coordination.
Geospatial Disaster Monitoring

Recent systems integrate GIS-based
mapping tools for monitoring disaster
zones. However, many focus primarily on
visualization rather than rescue workflow

management.
Limitations in Existing Literature

e Lack of structured emergency
request lifecycle management

e Limited administrative monitoring
tools

e No

standardized rescue task

tracking
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e Minimal transparency for affected

individuals

The proposed Disaster Rescue
Wings system addresses these gaps by
integrating structured request processing,
centralized monitoring, and task lifecycle

management within a unified framework.

III. SYSTEM ARCHITECTURE

The proposed system follows a scalable

three-tier architecture:

e Presentation Layer (Frontend)
e Application Layer (Backend)
e Data Layer (Database)

A. Presentation Layer

The frontend is implemented using
modern web technologies (React / HTMLS5
/ CSS3 / JavaScript). It provides:

e User registration and authentication
e Emergency submission forms

e Status tracking interface

e Administrative dashboard

e Rescue team task panel

The design prioritizes usability,
accessibility, and responsiveness across
devices.

B. Application Layer
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The backend is implemented using
Python Flask (or Node.js Express

framework).
Core functionalities include:

e RESTful API management

e Request validation

e Authentication and role-based
access control

e Emergency prioritization logic

e Task assignment algorithms

e Status update handling
Security features include:

e Password hashing
e Token-based authentication
e Role-based authorization

e Input validation and sanitization
C. Data Layer

A relational database (MySQL) is used for

structured data storage.
Primary tables include:

e Users

e Emergency Requests
e Rescue Teams

e Assignments

e Status History

Database indexing ensures fast

retrieval during high-load scenarios.

IV. SYSTEM WORKFLOW

The complete workflow follows a

structured lifecycle:
1. Request Creation
2. Verification
3. Prioritization
4. Assignment
5. Execution
6. Completion
7. Reporting

Each stage is logged in the database

to maintain transparency and
accountability.
V. METHODOLOGY

The methodology focuses on

structured emergency lifecycle

management.

A. Emergency Request Algorithm
Step 1: User submits request

Step 2: System validates input

Step 3: Assign unique Request ID

Step 4: Store data with status = “Pending”

B. Priority Determination

Algorithm
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Priority Score =

(People Affected x Weightl) +
(Disaster Severity x Weight2) +
(Location Risk Factor x Weight3)
Requests are categorized into:

e High Priority
e Medium Priority

e Low Priority

C. Rescue Assignment Algorithm
Step 1: Retrieve available rescue teams
Step 2: Filter by skill type

Step 3: Check team availability

Step 4: Assign nearest eligible team

Step 5: Update status = “Assigned”

VI IMPLEMENTATION
DETAILS

A. Development Tools

e VS Code

e Python 3.8+

e Flask Framework
e MySQL Server

e React

B. API Endpoints

e /register

e /login

e /submit request
e /get requests

e /assign team

e /update status

C. Security Considerations

Encrypted passwords
Session tokens

Role-based dashboards

Server-side validation

VII. PERFORMANCE
EVALUATION

The system was tested under two scenarios:

Scenario 1: Normal Load (10-20

concurrent users)

Scenario 2: High Load (100+ concurrent

simulated requests)
Metrics Evaluated:

e Average Response Time
e Request Processing Time
e Assignment Delay

e Database Query Time

Results:

896

2026 Volume 09 Issue 03 www.irjweb.com | March — 2026 — IRJEAT



http://www.irjweb.com/
https://www.irjweb.com/

1\

IRJEAT

International Research Journal of Education and Technology

Peer Reviewed Journal, ISSN: 2581-7795

e Average request processing time
reduced by 40% compared to
manual logging.

e Real-time dashboard update delay <
2 seconds.

e Stable performance under simulated

high load.

VIII. COMPARATIVE

ANALYSIS

Parameter | Manual | Proposed
System | System

Data Manual Automated

Recording

Tracking Phone- Dashboard
based

Transparency | Low High

Prioritization | Subjective | Algorithm-

based
Assignment | Manual Systematic
Scalability Limited High

The results indicate significant
improvements in efficiency  and

transparency.

IX. DISCUSSION

The centralized approach
significantly improves coordination and
accountability. Structured lifecycle
management ensures no request is
current

overlooked. However,

implementation does not include:

e Live GPS tracking
e Al-based predictive modelling

e Offline-first capabilities

These limitations provide scope for

future enhancement.

X. FUTURE WORK

Future improvements may include:

e Integration of GPS-based live
tracking

e Al-based emergency  severity
prediction

e Predictive resource allocation

e Cloud-based scalable deployment

e Progressive = Web  Application
support

e Mobile application version

e Blockchain-based  rescue log

immutability
e Integration  with  government
emergency APIs
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transform the system into a large-scale Design  of  Network-based  Software
disaster management platform. Architectures, University of California,
2000.
[4] T. Erl, Cloud Computing: Concepts,
XI. CONCLUSION
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This paper presented Disaster 2013.

Rescue Wings, a scalable centralized

[S] M. Satyanarayanan, “The emergence of
emergency coordination and rescue .
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management framework. By digitizin
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emergency reporting and rescue assignment
workflows, the system  enhances
operational efficiency, transparency, and

disaster response effectiveness.

Experimental  results  validate
improved response time and structured
coordination compared to traditional
manual systems. The framework provides a
strong foundation for intelligent disaster
management systems and supports future
integration with Al-driven decision-making

tools.
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