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ABSTRACT:

The IoT Flood Monitoring & Alerting System is designed to provide early warnings to flood-prone
areas by continuously monitoring water levels and rainfall at multiple locations. The system utilizes
three ultrasonic sensors to measure water levels at different points and three rain drop sensors to
detect rainfall intensity. A Raspberry Pi serves as the central processor, collecting and analyzing real-
time sensor data. When water levels or rainfall exceed predefined safety thresholds, the system
automatically triggers Gmail alerts to notify nearby villages and relevant authorities, ensuring timely
action. Additionally, a buzzer alert system provides immediate warnings in affected areas. By
eliminating reliance on cloud-based platforms like ThingSpeak, this project offers a self-sufficient,
real-time flood monitoring solution, enhancing disaster preparedness and minimizing flood-related
damages..
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INTRODUCTION

Flooding remains one of the most catastrophic natural disasters, causing significant loss of life,
property damage, and economic disruptions, particularly in vulnerable regions (Alazab et al., 2021).
Traditional flood monitoring systems, which often depend on manual observations or outdated
infrastructure, suffer from delays and inaccuracies in alert dissemination (Balasingam & Moorthy,
2022). To overcome these limitations, this study introduces an IoT Flood Monitoring & Alerting
System that integrates modern sensor networks, real-time data processing, and cloud-based analytics
to provide early flood warnings. By deploying moisture sensors and rain drop detectors in flood-
prone areas, the system continuously monitors environmental conditions, enabling proactive hazard
detection before flood levels become critical.

The system is built around a Raspberry Pi processor, serving as the central hub for data collection
and analysis. Three moisture sensors measure water levels, while three rain drop sensors assess
rainfall intensity across different locations (Chen et al., 2023). The collected data is transmitted to
the Thingspeak cloud platform, where it is visualized in real-time, allowing authorities to track trends
and make informed decisions. If sensor readings exceed predefined thresholds, the system triggers
immediate alerts through buzzer alarms and email notifications, ensuring rapid dissemination of
warnings to both local communities and disaster management agencies. This dual-alert mechanism
enhances emergency response efficiency, reducing the risks associated with sudden flooding (Gubbi
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et al., 2023).By leveraging loT and cloud computing, this system offers a scalable, cost-effective,
and reliable solution for flood monitoring. Its real-time data processing and automated alerting
capabilities significantly improve disaster preparedness, ultimately safeguarding lives and
infrastructure in flood-prone regions. The following literature review explores existing research on
IoT-based flood monitoring systems, highlighting technological advancements and identifying gaps
that this study addresses.

LITERATURE :

Recent advancements in IoT and wireless sensor networks have transformed flood monitoring
capabilities. Alazab et al. (2021) demonstrated how IoT combined with machine learning can
improve flood prediction through real-time data analytics. Similarly, Balasingam and Moorthy
(2022) developed an [oT-based river monitoring system that showed how automated sensor networks
could effectively mitigate flood risks. Their work particularly highlighted the importance of reliable,
long-range communication in remote flood detection - a challenge that Rahman and Ahmed (2023)
later addressed through innovative LoRaWAN technology implementations.

Chen et al. (2023) conducted a comprehensive review of IoT applications in water management
systems, identifying data latency and sensor accuracy as persistent challenges in flood monitoring.
Their findings informed the current study's approach to real-time cloud analytics and multi-sensor
validation. Gubbi et al. (2023) expanded on these concepts by proposing an integrated IoT
architecture combining sensor networks with cloud computing and decision-support systems - a
framework that closely aligns with this research's methodology.

Several studies have specifically examined LoRaWAN-based solutions for flood monitoring. Jeong
et al. (2023) developed a cost-effective wireless mesh network for flood detection that proved
particularly reliable in remote areas. Kornfeld et al. (2023) subsequently optimized the energy
efficiency of such systems, enabling longer operational periods without maintenance. Lwin et al.
(2023) focused on urban flood monitoring challenges, proposing an IoT framework that combined
LoRaWAN technology with real-time analytics and automated alerts - an approach that directly
influenced this study's design parameters.

Marri et al. (2023) provided valuable performance analysis of a LoORaWAN-based flood monitoring
system, demonstrating its accuracy and transmission range in field conditions. Their findings
supported the adoption of low-power, wide-area networks for flood detection applications. Puri et al.
(2023) conducted a thorough review of existing IoT flood monitoring systems, identifying data
integration and alert responsiveness as key areas needing improvement - gaps that the current study
addresses through its automated multi-channel alert system and cloud-based dashboard interface.
Sridhar et al. (2023) developed an end-to-end IoT flood warning system using LoRaWAN that
emphasized the critical need for real-time decision support tools in disaster management. Their work
aligns closely with this study's objective of providing instantaneous flood alerts to both authorities
and residents to facilitate timely evacuations and resource allocation. Collectively, these studies
demonstrate the transformative potential of IoT, cloud computing, and LPWAN technologies in
flood monitoring while highlighting opportunities for more integrated, responsive alerting systems -
the precise focus of this research.

METHODOLOGY :

Traditional flood monitoring systems often rely on manual observation and periodic measurements at
specific river or reservoir locations. These methods require human intervention, making them
inefficient for real-time flood prediction and alerting. Some systems incorporate telemetry, where
water level sensor data is transmitted to a central station at intervals. However, these approaches
often suffer from limitations such as high infrastructure costs, limited real-time responsiveness, and a
lack of automated community alert mechanisms. Existing systems that utilize automated gauge
stations are expensive and complex, limiting their deployment across multiple vulnerable locations.
Additionally, traditional flood monitoring setups lack advanced data analytics and cloud integration,
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reducing their effectiveness in providing timely, location-specific warnings. The proposed IoT Flood
Monitoring & Alerting System addresses these challenges by utilizing an interconnected network of
raindrop and ultrasonic sensors to monitor rainfall intensity and water levels in real-time. The system
consists of three raindrop sensors strategically placed in flood-prone areas to measure rainfall levels,
and ultrasonic sensors positioned near rivers, lakes, or reservoirs to track rising water levels. This
sensor data is continuously processed by a Raspberry Pi processor, which uploads the information to
an email server for continuous monitoring. The system operates based on predefined threshold
values: if rainfall intensity or water levels exceed these limits, an automatic flood alert is triggered.

Fig 3.1: Block diagram for proposed system

Once a potential flood risk is detected, the system activates an automated alert mechanism to notify
local authorities and communities. It sends real-time email notifications to emergency responders,
ensuring swift action. Additionally, a buzzer alert is activated in the affected areas, providing an
immediate audible warning to residents. This dual-alert mechanism ensures that both officials and
the local population receive timely information, allowing for quick evacuation or preventive
measures. To enhance accessibility and real-time monitoring, the system also features an LCD
display that provides instant updates on current rainfall intensity, water levels, and flood alerts. This
allows on-site personnel to assess the situation visually and respond accordingly. Unlike traditional
methods, the IoT-based flood monitoring system integrates real-time data processing, automated
alerts, and multi-sensor input, making it a cost-effective and scalable solution for flood-prone areas.
By leveraging smart IoT technology, the system significantly improves early warning capabilities,
ensuring timely intervention and reducing flood-related damages.

RESULTS :

The Flood Monitoring and Alerting System Kit utilizes sensors and a Raspberry Pi to continuously
monitor water levels and rainfall. The system is designed to trigger an alert mechanism when
predefined threshold values are exceeded. This includes activating a buzzer and sending email
notifications to relevant authorities and community members. These real-time alerts enable
immediate action to mitigate flood risks, prevent property damage, and ensure public safety.
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ig4. 1: Project

Distance Measurement Readings: The system continuously measures the water level at various
locations using ultrasonic sensors. When the water level falls below 5 cm at any monitored location,
an alert mechanism is triggered. The system sends email notifications indicating "Low level
detected" at the respective location (e.g., Location 1, 2, or 3). Additionally, a buzzer sound is
activated to warn nearby individuals of the potential risk.
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Fig 4.2: Distance Measurement Readings

Email Alerts for Rain Detection: The system also monitors rainfall using raindrop sensors. When
heavy rainfall is detected, the system automatically sends an email alert to notify the concerned
authorities. This allows for early intervention in case of excessive rainfall that may lead to rising
water levels and potential flooding.
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Fig 4.3: Mail Alert for Rain Detected

Email Alerts for Low Water Levels: In cases where water levels drop below a critical threshold,
the system sends email alerts to notify the relevant stakeholders. This feature is particularly useful
for monitoring reservoirs or water storage systems, ensuring that authorities can take appropriate
action to maintain water supply or anticipate drought conditions.
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Fig 4. 4: Mail Alert for Low Level Detected

CONCLUSION:

The IoT Flood Monitoring & Alerting System provides a proactive and efficient solution for flood
mitigation by offering real-time monitoring and early warnings. Utilizing ultrasonic and raindrop
sensors connected to a Raspberry Pi processor, the system ensures continuous data collection and
accurate detection of rising water levels and heavy rainfall. Instead of relying on cloud-based
platforms, it processes data locally and employs automated email notifications and buzzer alerts to
inform emergency response teams and affected communities instantly. This enhances disaster
preparedness and response, making it a crucial tool for flood-prone areas. The system’s scalability
allows for deployment across multiple locations, improving coverage and resilience. Future
enhancements, such as machine learning for predictive analysis and GSM-based SMS alerts, could
further strengthen its capabilities. Overall, this project demonstrates how IoT technology can be
leveraged for disaster prevention, offering a reliable and adaptable approach to safeguarding lives
and infrastructure from flood-related threats.
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