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ABSTRACT

Because of the devastation it causes, flooding has gained international prominence as a natural disaster receiving
widespread media coverage across the world. Although floods will continue to occur, their effects on civilization may
be mitigated significantly. This research explores the application of Wireless Sensor Networks for early warning in
vulnerable flood-prone locations (WSN). In order to identify and monitor floods in real time, the system relies on the
placement of sensor nodes in high-risk areas. Individuals are given enough time to prepare for the occurrence of
expected floods thanks to real-time monitoring of flood occurrences including flash flooding and run-off water or
overflow, protecting them from the aftermath of flood disasters. The effectiveness and precision of the technology
were verified by simulating various flood situations.

1. INTRODUCTION

Because of the devastation it causes, flooding has gained international prominence as a natural disaster receiving
widespread media coverage across the world. Although floods will continue to occur, their effects on civilization may
be mitigated significantly. This research explores the application of Wireless Sensor Networks for early warning in
vulnerable flood-prone locations (WSN). In order to identify and monitor floods in real time, the system relies on the
placement of sensor nodes in high-risk areas. Individuals are given enough time to prepare for the occurrence of
expected floods thanks to real-time monitoring of flood occurrences including flash flooding and run-off water or
overflow, protecting them from the aftermath of flood disasters. The effectiveness and precision of the technology
were verified by simulating various flood situations.

2. LITERATURE REVIEW
Hardware design experiences in ZebraNet

Research into wireless sensor networks has been sparked by their potentially huge beneficial social effect, and this
research is already yielding deployment-ready devices. Hardware platforms for various parts of the design space are
diverse as a result of current technological constraints and significantly differing application needs. Moreover, the
requirements placed on sensor network hardware vary from those placed on normal integrated circuits due to the
inherent energy and reliability restrictions of a system that must run for months at a time without human interaction. In
this work, we share what we learned while developing low-level software to manage sensor nodes. In the ZebraNet
system we employ GPS technology to capture fine-grained location data in order to follow long term animal
movements [14]. The ZebraNet hardware consists of a 900 MHz radio, a low-power GPS chip, 4 Mbits of off-chip
flash memory, and a 16-bit TI microcontroller. In this study, we provide our strategies for developing effective power
sources for sensor networks, together with ways for controlling the energy intake of individual nodes and the
operation of their associated radios, cameras, and other sensors. Finally, we assess the ZebraNet nodes' architecture
and propose improvements. Our experiences with this hardware development have implications for both the design
and implementation of future sensor nodes.

Energy-efficient computing for wildlife tracking: Design tradeoffs and early experiences with ZebraNet

Over the past decade, mobile computing and wireless communication have become increasingly important drivers of
many new computing applications. The field of wireless sensor networks particularly focuses on applications
involving autonomous use of compute, sensing, and wireless communication devices for both scientific and
commercial purposes. This paper examines the research decisions and design tradeoffs that arise when applying
wireless peer-to-peer networking techniques in a mobile sensor network designed to support wildlife tracking for
biology research.TheZebraNet system includes custom tracking collars (nodes) carried by animals under study across
a large, wild area; the collars operate as a peer-to-peer network to deliver logged data back to researchers. The collars
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include global positioning system (GPS), Flash memory, wireless transceivers, and a small CPU; essentially each node
is a small, wireless computing device. Since there is no cellular service or broadcast communication covering the
region where animals are studied, ad hoc, peer-to-peer routing is needed. Although numerous ad hoc protocols exist,
additional challenges arise because the researchers themselves are mobile and thus there is no fixed base station
towards which to aim data. Overall, our goal is to use the least energy, storage, and other resources necessary to
maintain a reliable system with a very high “data homing' success rate. We plan to deploy a 30-node ZebraNet system
at the Mpala Research Centre in central Kenya. More broadly, we believe that the domain-centric protocols and
energy tradeoffs presented here for ZebraNet will have general applicability in other wireless and sensor applications.

A public transport system based sensor network for road surface condition monitoring

The prosperity and happiness of a nation's citizens depend on a reliable road system. Most third world nations lack
adequate road infrastructure. While a lack of resources is mostly to blame for the absence of new road networks and
maintenance of existing ones, the poor state of road networks in developing nations is also exacerbated by a lack of a
reliable monitoring and reporting system. For example, despite the fact that new roads are being created every day and
the existing road network covers the whole country, even the roadways in the nation's capital are not adequately
maintained. In this instance, it is clear that there is no system in place for monitoring and reporting. We propose a
sensor network for the public transportation system to track the state of the roads. BusNet, the network we're presently
developing to track pollutants in the environment, may be expanded to track wear and tear on roads with the use of
acceleration sensor boards.

3. EXISTING SYSTEM

Many people's lives were in jeopardy before the advent of modern flood warning systems, and as a result, several
people lost their lives. Because of the devastation it causes, flooding has gained international prominence as a natural
disaster receiving widespread media coverage across the world. Although floods will continue to occur, their effects
on civilization may be mitigated significantly.hence, we have created an inbuilt technology to safeguard human life in
the event of a flood.

4. PROPOSED SYSTEM

Because of the devastation it causes, flooding has gained international prominence as a natural disaster receiving
widespread media coverage across the world. Although floods will continue to occur, their effects on civilization may
be mitigated significantly. In this work, we examine how Buzzer may be used to provide timely alerts in high-risk
flood zones. In order to identify and monitor floods in real time, the system relies on the placement of sensor nodes in
high-risk areas. Individuals are given enough time to prepare for the occurrence of expected floods thanks to real-time
monitoring of flood occurrences including flash flooding and run-off water or overflow, protecting them from the
aftermath of flood disasters. The effectiveness and precision of the technology were verified by simulating various
flood situations.

5. METHODOLOGY

The system monitors environmental conditions including humidity, temperature, water level, and flow rate in order to
identify a flood. The system is comprised of many sensors that gather data for separate characteristics, all of which are
used to track the aforementioned environmental conditions. A DHT11 Digital Temperature Humidity Sensor is
included into the system to monitor environmental conditions. It's a high-tech sensor module that can measure both
humidity and temperature with remarkable accuracy. A float sensor constantly monitors the water level, changing the
state of an electrical circuit by the opening and shutting of dry contacts as the water level rises and falls. Normally, it
will be in the closed position, indicating that the circuit is not yet complete and no electricity is flowing through the
wires. As the water level falls below a certain threshold, the circuit closes automatically, sending electricity through
the circuit and setting off an alert. The water flow is monitored by the system's flow sensor. The water rotor, hall-
effect sensor, and plastic valve body make up the water flow sensor. The rotor spins as water passes through it. Its
velocity varies with the velocity of the flowing fluid. Furthermore, an HC-SR04 Ultrasonic Range Finder Distance
Sensor is a part of the system. The Ultrasonic sensor is based on the SONAR system and measures distance using
ultrasonic waves to identify objects' relative positions. The data from all the sensors is processed and stored on an
Arduino UNO. Having wifi built into the system allows for easier access to the system and its data through the internet
of things.
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6. BLOCK DIAGRAM
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IoT Early Flood Detection & Avoidance System” is an intelligent system which keeps close watch over various
natural factors to predict a flood, so we can embrace ourselves for caution, to minimize the damage caused by the
flood. Natural disasters like a flood can be devastating leading to property damage and loss of lives. To eliminate or
lessen the impacts of the flood, the system uses various natural factors to detect flood. The system has a Wi-Fi
connectivity; thus, it’s collected data can be accessed from anywhere quite easily using [oT.

7. HARDWARE COMPONENTS

e Node MCU

e Ultrasonic sensor
o  Water level sensor
o Buzzer

e 10T

Buzzer -The buzzer consists of an outside case with two pins to attach it to power and ground. Inside is a piezo
element, which consists of a central ceramic disc surrounded by a metal (often bronze)vibration disc. Changing the
This then causes the surrounding disc to vibrate.

Positive Negative

Water flow sensor:Water flow sensor consists of a copper body, a water rotor, and a hall-effect sensor. When water
flows through the rotor, rotor rolls, its speed changes with different rate of flow. And the hall-effect sensor outputs the
corresponding pulse signal.

ultrasonic sensor -An ultrasonic sensor is an instrument that measures the distance to an object using ultrasonic sound
waves. An ultrasonic sensor uses a transducer to send and receive ultrasonic pulses that relay back information about
an object's proximity.

LCD :Depending on how many lines are used for connection to the microcontroller, there are 8-bit and 4-bit LCD
modes. The appropriate mode is determined at the beginning of the process in a phase called “initialization”. In the
first case, the data are transferred through outputs D0O-D7 as it has been already explained. In case of 4-bit LED mode,
for the sake of saving valuable 1/0 pins of the microcontroller, there are only 4 higher bits (D4-D7) used for
communication, while other may be left unconnected.
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Consequently, each data is sent to LCD in two steps: four higher bits are sent first (that normally would be sent
through lines D4-D7), four lower bits are sent afterwards. With the help of initialization, LCD will correctly connect
and interpret each data received. Besides, with regards to the fact that data are rarely read from LCD (data mainly are
transferred from microcontroller to LCD) one more I/O pin may be saved by simple connecting R/W pin to the
Ground. Such saving has its price. EvenEven though message displaying will be normally performed, it will not be
possible to read from busy flag since it is not possible to read from display.

8. RESULT

9. CONCLUSION

The purpose of this article was to argue that flooding is a natural disaster worthy of international attention due to the
devastation it causes to human life and infrastructure. Although floods will continue to occur, their effects on
civilization may be mitigated significantly. This research explores the application of Wireless Sensor Networks for
early warning in vulnerable flood-prone locations (WSN). In order to identify and monitor floods in real time, the
system relies on the placement of sensor nodes in high-risk areas. Individuals are given enough time to prepare for the
occurrence of expected floods thanks to real-time monitoring of flood occurrences including flash flooding and run-off
water or overflow, protecting them from the aftermath of flood disasters. The effectiveness and precision of the
technology were verified by simulating various flood situations.
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