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ABSTRACT

Floods are among the most destructive natural
calamities, requiring proactive efforts to ensure
proper disaster management. This paper introduces
an integrated flood detection and warning system
using NodeMCU and loT-based technologies. The
proposed system uses a sensor network that monitors
the most crucial parameters, such as water level, flow
velocity, and environmental factors, such as humidity
and temperature. The collected real-time data is
forwarded to an loT platform for central processing
and analysis. The system also provides predictive
functionality by including sophisticated machine
learning models, ensuring accurate detection of
flood-prone scenarios. Instead of SMS-based alerts,
the system uses loT-based platforms for real-time data
visualization and notifications. Users can log in to an
1oT website to access live updates and analytics,
allowing for timely decision-making and increased
public awareness. The solution also includes smoke
detection sensors for hydropower plants, addressing
other risks such as fire outbreaks. Comparative
analysis with traditional flood monitoring methods
shows that the proposed system is efficient, accurate,
and cost-effective. This system, with loT technologies
and real-time monitoring, enhances preparedness,
coordination in response, and community resilience
against flood disasters.

1. INTRODUCTION
The rising trend of climate change, caused by

human activities like deforestation, pollution, and the
emission of greenhouse gases, has altogether changed
the globe in terms of its weather pattern. Among many
disastrous effects, floods have become the most
recurrent natural catastrophe that causes damage to
lives, property, and economies. Projections indicate
that even a moderate sea level rise of four inches by
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2030 could significantly increase the frequency and
intensity of flooding events worldwide. To mitigate
such risks, advanced flood detection and early
warning systems have become imperative.

These systems monitor water levels, predict the rate
of increase, and provide timely notifications to
vulnerable communities to take preventive measures
before conditions become life-
threatening. Traditionally, the flood warning systems
have used Short Message Service for alerting
residents. But nowadays, the Internet of Things is
making changes in the monitoring of floods with real-
time collection and analysis and dissemination
through the IoT platform. This project exploits IoT
technology, incorporating NodeMCU as the central
processing unit to integrate sensors for measurements
of water level, rain, temperature, and humidity.
Unlike systems reliant on SMS messages, data
visualization and the broadcasting of alarms can now
be done with maximum ease, reliability, and access
from an IoT website. Even live feeds and
environmental data appear on ThingSpeak and
YouTube, making everything clearer and more
prepared for future issues. This system, with
integrated advanced technologies, will provide an
effective and scalable solution to flood management,
which becomes essential to cope with strong disaster
mitigation actions in the face of highly changing
climatic conditions.

2. LITERATURE SURVEY
NodeMCU: The incorporation of the Internet of

Things (IoT) technologies to flood monitoring has
greatly improved timely collection and analysis of
data by making it possible to do timely
interventions. The Microcontroller-based
platforms such as the NodeMCU that is based on
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ESP8266 Wi-Fi Module has gained popularity
because of its being low cost and easily integrated.
IoT-Based Flood Monitoring Systems:

Some research studies have proved that IoT is
powerful in flood monitoring: loT-Based Flood
Monitoring System with NodeMCU and Ultrasonic
Sensors: This method uses ultrasonic sensors to
measure the water level, and the information
processed by the NodeMCU is displayed on the
web interface.

*loT-Based Flood Monitoring and Alerting
System: This project employs an ultrasonic sensor
to measure water levels. The data is processed by
NodeMCU and displayed on the ThingSpeak
platform. This system offers real-time monitoring
and alerting.

Web-Based Data Visualization:

Data visualization through web platforms increases
accessibility and aids in decision-making:
IoT-Based Flood Monitoring System: It utilizes an
ultrasonic sensor to detect river levels. The
information gathered is processed by NodeMCU
and displayed on ThingSpeak, which facilitates
online flood monitoring.

IoT-Based Flood Monitoring and Email, SMS
Alert System: This project combines ultrasonic
sensors with NodeMCU for the purpose of
monitoring water levels. Information is shown on a
web interface, and email and SMS alerts are
provided.

Advancements in loT-Based Flood Monitoring:

Recent advancements focus on increasing the
system capabilities:

AWARE Flood IoT: This system comes with real-
time flood forecasting units that monitor waterway
levels. These units detect flash floods by alerting
the users via [oT communications.

Storm Sense:

The project uses loT water level sensors that give
automated flood alert, and it uses integration of
real-time data to work towards effective flood
management.

3. METHODOLOGY
This system is designed to provide real-time

flood monitoring and alert notifications using
NodeMCU as the central processing unit. It
incorporates water level detection, weather
monitoring via APIs, and a user-friendly web
interface for data visualization. The primary
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focus is on cost-effectiveness, real-time
accessibility, and eliminating traditional
methods like SMS and satellite imaging.

1. Research and Analysis

The research phase involved:
Studying existing flood monitoring systems
and identifying their limitations.
Recognizing the need for a low-cost, efficient
solution suitable for real-time updates.
Replacing SMS and satellite imaging with
APIs and a web-based interface to provide a
modern, connected approach.

2. Component Selection

2.1 NodeMCU (ESP8266):

A microcontroller with built-in  Wi-Fi
capability, ideal for IoT applications.

Acts as the central controller, collecting
sensor data and transmitting it to a web-based
platform.

2.2 Sensors:

Water Level Sensor: Measures the water level
and categorizes it into “Safe,” “Medium,” or
“Dangerous.”

Weather API Integration: Fetches real-time
weather information (e.g., temperature,
humidity, rainfall forecasts) to provide
additional insights into flood prediction.

2.3 Other Components:

Web Interface: Displays real-time sensor data

and weather updates to users through graphs
and visual dashboards.

3. System Workflow
Data Collection:
o The water level sensor monitors
the water level continuously.
o Weather data is fetched using an
external weather API.
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2. Data Processing:

o Sensor readings are analyzed to
determine the current flood risk level
(Safe, Medium, or Dangerous).

o Weather data complements flood
prediction and monitoring.

3. Data Transmission:

o NodeMCU processes the data and
transmits it to the web interface using
APIs.

o The system updates the real-time
data on the website dashboard for

user access.

4. Software Implementation

4.1 Programming NodeMCU:

The NodeMCU is programmed using
Arduino IDE with embedded C/C++.

It reads sensor data, fetches weather API data,
and sends it to the web server.

4.2 Integration with Web Platform:

APIs are used to transmit data from
NodeMCU to the web interface.

The web platform displays:

o Water Levels: Real-time status
categorized as Safe, Medium, or
Dangerous.

o Weather Information: Live updates
from the weather API.

5. Development Stages

5.1 Code Development:

Modular code ensures easy debugging and
future enhancements.
API integration manages the transmission of
data to the online platform.

5.2 Linking Online Platform:

The data is sent to a web-based platform or
dashboard.
Live updates ensure users are notified of any
critical conditions in real time.

5.3 Testing and Verification:

Sensor readings are tested under different
water levels to ensure accuracy.
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e Weather API responses are validated to
ensure reliable integration.

6. Verification and Maintenance
e Verification:

o The system is tested in
experimental setups to validate
accuracy and reliability.

o Web platform responsiveness is
verified for real-time data
updates.

e Maintenance:

o Periodic calibration of the water
level sensor.

o Regular updates to the NodeMCU
firmware and weather API
integration.

o Website monitoring for consistent
availability and usability.

RESULT

The flood monitoring and alert system was
successfully implemented and tested in a controlled
environment. The system continuously monitored
water levels using a water level sensor, gathered real-
time weather data via the weather API, and displayed
all relevant information on a user-friendly web
interface.

e Water Level Monitoring: The water level
sensor accurately measured various water
levels (low, medium, high), with the status
displayed on the web interface in real-time.

e Weather Information: The system fetched
and displayed live weather updates, including
temperature, humidity, and precipitation data,
enhancing flood prediction accuracy.

e Web Interface: The NodeMCU transmitted
data seamlessly to an loT website. Users
could access real-time updates, ensuring
timely information dissemination.

e Alerts: Visual indicators and alert message
and status updates on the website provided
effective early warnings for critical water
levels.
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CONCLUSION

The proposed loT-based Flood Monitoring and
Alert System using NodeMCU demonstrates a
practical and cost-effective approach to real-
time flood detection and disaster management.
By leveraging water level sensors, weather API
integration, and an intuitive web interface, the
system ensures accurate monitoring and timely
alerts to mitigate flood-related risks.

Unlike traditional SMS and satellite-based
systems, this solution offers greater
accessibility and efficiency by eliminating
dependency on expensive communication
technologies and incorporating live data
visualization. The integration of weather
information further enhances its capability to
predict potential flood conditions, ensuring
proactive measures can be taken to safeguard
lives and property.

This system not only addresses the challenges
of traditional flood monitoring but also aligns
with the increasing need for scalable, IoT-
driven solutions for environmental monitoring.
It emphasizes simplicity, cost-effectiveness,
and ease of use, making it a valuable tool for
communities in flood-prone areas. Future
developments could include incorporating Al
for predictive analytics and expanding the
system to monitor additional environmental
factors.
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