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Abstract: The IOT-based flood monitoring and alarm system is a cutting-edge technology solution that aims to provide real-time 
monitoring and early warning of potential flood disasters. Through the use of advanced sensors and wireless communication 
technologies, the system collects and analyses data on water levels and other relevant environmental factors to accurately predict 
and alert the authorities and residents of impending flood events. The system's ability to detect and report flood conditions 
promptly enables swift action to be taken, reducing the risks and damages associated with floods. This paper discusses the 
development and implementation of an IOT-based flood monitoring and alarm system, highlighting its advantages and potential 
impact on flood-prone areas.  
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I.      INTRODUCTION 
Floods have been one of the most devastating natural disasters in the world that can cause extensive damage to properties and 
human lives. In the past decade, the frequency and intensity of floods have increased due to climate change, urbanization, and 
deforestation. Traditional flood monitoring systems have limitations in providing timely and accurate information, which can hinder 
disaster management efforts [1]. However, the development of an IOT-based flood monitoring and alarm system has emerged as a 
promising solution to address this challenge [2]. The Internet of Things (IOT) is an emerging technology that enables the connection 
of various devices and sensors to the Internet, allowing real-time data collection, processing, and analysis [3]. This technology has 
the potential to revolutionize flood monitoring systems by providing accurate and timely information to decision-makers and the 
public. The IOT-based flood monitoring and alarm system utilizes advanced sensors and wireless communication technologies to 
collect and analyze real-time data on water levels, weather patterns, and other environmental factors [4]. The system can provide 
early warning alerts to authorities and residents in flood-prone areas, enabling them to take swift action to prevent or mitigate the 
impacts of floods. Advantages of IOT-Based Flood Monitoring and Alarm System: One of the significant advantages of the IOT-
based flood monitoring and alarm system is the realtime monitoring of water levels and other environmental factors. The system 
collects and analyses data from multiple sensors and sends alerts to the relevant authorities and the public via mobile apps or web-
based platforms [5]. This timely information can enable decision-makers to take swift action, such as evacuating people, closing 
roads, or activating emergency response plans. Moreover, the IOT-based flood monitoring and alarm system can provide accurate 
and reliable data, which is critical for effective disaster management. Traditional flood monitoring systems may have limitations in 
providing accurate data due to various factors such as sensor malfunctions, data transmission errors, or manual data collection [6]. 
In contrast, the IOT-based system can provide precise and consistent data by using advanced sensors, cloud-based data storage, and 
real-time data processing algorithms. Potential Impact and Challenges: The IOT-based flood monitoring and alarm system has the 
potential to revolutionize the way we monitor and manage floods [7]. The system can help reduce the risks and damages associated 
with floods by providing timely and accurate information to decision-makers and the public. This technology can also improve the 
resilience of flood-prone areas by enabling effective disaster management strategies [8].. 
 

II.      PROBLEM STATEMENT 
Floods are significant natural disaster that causes massive damage to properties and human lives worldwide. Traditional flood 
monitoring systems have limitations in providing timely and accurate information, which can hinder disaster management efforts. 
The lack of real-time and accurate data on water levels and other environmental factors makes it difficult for decision-makers to 
take swift action, leading to increased risks and damages associated with floods. Therefore, there is a critical need for an advanced 
flood monitoring and alarm system that can provide accurate and timely information to authorities and the public. The Internet of 
Things (IoT) technology has the potential to revolutionize flood monitoring systems by providing real-time data collection, 
processing, and analysis. The IoT-based flood monitoring and alarm system can utilize advanced sensors and wireless 
communication technologies to collect and analyze data on water levels, weather patterns, and other environmental factors.  
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This technology can provide timely alerts to authorities and residents in flood-prone areas, enabling them to take swift action to 
prevent or mitigate the impacts of floods. However, the implementation of an IoT-based flood monitoring and alarm system also 
presents some challenges. Affording the system, which encompasses sensors, communication infrastructure, and data storage, can 
present a noteworthy obstacle in terms of cost.. The installation and maintenance of the system can also require technical expertise, 
which may not be available in some areas. 
 

III.      LITERATURE SURVEY 
One study conducted by Li et al. (2020) [9] proposed an IoT-based flood monitoring and alarm system that utilized a network of 
sensors to collect and analyze data on water levels, weather patterns, and other environmental factors. The system provided real-
time alerts to authorities and residents in flood-prone areas, enabling them to take swift action to prevent or mitigate the impacts of 
floods [10]. The study demonstrated the potential of IoT-based flood monitoring and alarm systems in providing accurate and timely 
information for effective disaster management. Another study by Cui et al. (2018) [11] proposed an IoT-based flood monitoring and 
alarm system that utilized a combination of wireless sensor networks and cloud computing technologies. The system collected and 
analyzed data on water levels, rainfall, and other environmental factors to provide real-time alerts to authorities and residents in 
flood-prone areas.  
The study demonstrated the potential of IoT-based flood monitoring and alarm systems in providing accurate and reliable data for 
effective disaster management. Furthermore, a study by Kim et al [12]. (2019) proposed an IoT-based flood monitoring and alarm 
system that utilized a combination of sensors and machine learning algorithms to predict flood events. The system collected and 
analyzed data on water levels, rainfall, and other environmental factors to predict the likelihood of floods in advance [13]. The study 
demonstrated the potential of IoT-based flood monitoring and alarm systems in providing early warning alerts for effective disaster 
management.  
These studies demonstrate the potential of IoT-based flood monitoring and alarm systems in providing accurate and timely 
information for effective disaster management [14]. The combination of advanced sensors, wireless communication technologies, 
cloud computing, and machine learning algorithms can enable decision-makers to take swift action to prevent or mitigate the 
impacts of floods [15].  
However, the implementation of IoT-based flood monitoring and alarm systems requires careful consideration of the associated 
costs, technical requirements, and privacy and security concerns. 
 

IV.      MOTIVATION AND OBJECTIVE 
A. Motivation  
The motivation behind developing an IoT-based flood monitoring and alarm system is to address the limitations of traditional flood 
monitoring systems, which often fail to provide timely and accurate information to decision-makers and the public.  
Floods have significant economic, environmental, and social impacts, and their management requires accurate and timely data on 
water levels, weather patterns, and other environmental factors [16].  
The IoT technology has the potential to revolutionize flood monitoring systems by providing real-time data collection, processing, 
and analysis, enabling decision-makers to take swift action to prevent or mitigate the impacts of floods.  
 
B. Objective  
The primary objective of this study is to design and develop an IoT-based flood monitoring and alarm system that can provide real-
time and accurate data on water levels, weather patterns, and other environmental factors. The system aims to provide timely alerts 
to decision-makers and residents in flood-prone areas, enabling them to take swift action to prevent or mitigate the impacts of floods 
[17]. Specifically, the study aims to:  
1) Design and develop a network of sensors that can collect and transmit data on water levels, rainfall, and temperature.  
2) Develop a data processing and analysis system that can process and analyze the sensor data in real-time.  
3) Develop an alarm system that can provide timely alerts to decision-makers and residents in flood-prone areas [18].  
4) Test the effectiveness of the IoT-based flood monitoring and alarm system in providing accurate and timely information for 

effective disaster management. 
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V.      BLOCK DIAGRAM 
 

Fig.1  Block Diagram 
 

VI.      HARDWARE SECTION   SPECIFICATION       AND WORKING 
 
A. PIC 18F4520 
1) Architecture: The PIC 18F4520 has an 8-bit RISC architecture with a Harvard memory architecture. It has a 16-bit instruction 

set and operates at a clock frequency 40 MHz. Memory: The micro controller has 32K bytes of flash program memory, 1536 
RAM, and 256 EEPROM memory. This provides sufficient memory space for storing program code, variables, and other data. 

2) Peripherals: The PIC 18F4520 has a wide range of built-in peripherals that are useful in an IoT-based flood monitoring and 
alarm system. These include analog-to-digital converters (ADCs), timers, pulse-width modulation (PWM) modules, serial 
communication modules (USART, SPI, and I2C), and a USB interface. 

3) Power management: The microcontroller has a range of power management features, including a low-power sleep mode and an 
idle mode that reduces power consumption when the device is not actively processing data.  

4) Operating voltage: The PIC 18F4520 operates on a voltage range of 2.0V to 5.5V, which allows it to be powered by a wide 
range of power sources, including batteries and solar.  

5) Development tools: The microcontroller is supported by a wide range of development tools, including compilers, debuggers, 
and integrated development environments (IDEs), which makes it easy to develop and test software for the system [20]. 

 
Fig. 2- Proposed System  
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Working –  
Our system consists of three components: a reservoir/dam, a gate, and a canal. The water level in the reservoir is monitored using an 
ultrasonic sensor, and the data is continuously displayed on a web page graph. When the gate is opened to the desired level, our 
system detects the gate level and sends an alert message. The flow meter measures the flow rate of water in the canal, and when the 
water level reaches a predetermined level, it triggers an alert message on the web page and sends an SMS notification. Additionally, 
a buzzer in village 1 is activated for 30 seconds.  
 
Software Working – 
PIC is a family of microcontrollers manufactured by Microchip Technology Inc. It stands for Peripheral Interface Controller and is 
also known as Programmable Interface Controller or Programmable Intelligent Computer. 
 While PIC microcontrollers can be programmed using Assembly Language, many developers prefer using high-level languages for 
ease of programming. Several high-level language compilers are available for programming PIC microcontrollers, such as Micro C, 
MPLAB XC8, Hi-Tech C, and CCS C. In this tutorial, we will focus on using the CCS C Compiler, provided by Custom Computer 
Services. Micro and CCS C compilers are suitable for beginners as they offer built-in libraries that simplify PIC microcontroller 
programming without requiring in-depth knowledge of its internal architecture. CCS C Compiler, in particular, is considered a good 
choice for PIC microcontrollers due to its hardware independence. 
 MPLAB X IDE is a software program that runs on various operating systems (Windows, Mac OS, Linux) and is used for 
developing applications for Microchip microcontrollers and digital signal controllers. 
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VIII.      CONCLUSION 
In conclusion, the development of an IoT-based flood monitoring and alarm system can significantly improve disaster management 
in flood-prone areas. The system can provide accurate and timely data on water levels, rainfall, temperature, and other 
environmental factors that are critical in predicting the likelihood of floods. The system can also provide early warning alerts to 
decision-makers and residents in flood-prone areas, thereby enabling them to take proactive measures to minimize the damage 
caused by floods. The implementation of this system involves the use of a range of software and technologies such as sensors, 
microcontrollers, wireless communication technologies, mobile applications, and GIS. These technologies work together seamlessly 
to provide a comprehensive flood monitoring and alarm system that can be customized to suit the specific needs of different regions 
and communities. The successful implementation of this system requires the collaboration and support of all stakeholders, including 
government agencies, community leaders, and residents. It is critical that all stakeholders work together to ensure the effective 
implementation and sustainability of the system.  
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