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to serious damage and loses. In order to ensure the information
transfer, this project will equip with message alert system that can send
an alert message to the community as an early-stage alert that can help
them to evacuate before the disaster could occur. This information
transfer method is effective as it can ensure the community will get the
message straight from their phone. A program using microbit makecode
had been used to make this system able to detect the increases of water
and create the message required to alert the surrounding community
about the hazard level of water. In this project, the functions of the flood
indicator system program to help the evacuation of community when
facing the flood that can avoid major losses and loss of lives. The
outcome of this study, FIS is programed to help detect the increase of
water and possibility of flood using the water sensor and send an alert
message as early precaution to help evacuation. Therefore, it will be
more efficient to use FIS to help the community facing the flood disaster.

1. Introduction

A flood is an excessive quantity of water capable of submerging valuables or a large area. In 2021, Malaysia
experienced an unexpected flood event due to Tropical Depression 29 which is the categories of rapidity
rotating storm system that commonly referred as a tropical cyclone that sustains winds between 50km/h and
60km/h. This Tropical Depression 29 was headed westwards across central Peninsular Malaysia on December
15 to December 17 which causes landfall in Malaysia, wreaking havoc with landslides and floods throughout its
[1].

Klang Valley was the example place that receive significant effect from the Tropical Depression 29 as the
flood suddenly occur at the Sri Muda on 16 December 2021 without the notice [2]. This tragedy claimed many
lives as many as 14 deaths recorded starting from a baby to a senior citizen that lost their life when the flood
occurs. This incident happens because the lack and inability of available system that can’t inform the hazard
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level of water had occur as soon as it occurred that bring this tragedy to happen. This study was conducted to
design a system to accurately measure the water level in an area and responds to the increasing of water to
notify the possibility of flood when the water starts to rise its peak level [3].

This research aims to develop an instrument and system that can directly read and store water level data
and use the collected data to generate flood alerts to be sent directly to surrounding communities when
measured water levels are reached. This will allow the community to prepare for flooding. The existing flood
warning system has been used in Pahang, Kelantan, and Terengganu is effective where the system will analyze
the change of water level and calculate when the flood can occur [4] while in the center of Peninsular Malaysia,
the existing system is unable to do such analysis due to the area that never receive significant flood effect. The
main objective of this project to create a simple ready flood indicator system that can detect the increases of
water level and send the alert to surrounding community to inform the possibility of flood to occur. Different
from the existing system, this system uses an easy code to make it work and able to produce it to be place
around the area to easier the water level reading and information transfer.

This project focuses on the water measurement system and message transmission system. The built-in
water level meter is used to accurately measure the water level. A disaster warning system was created using
Microbit Makecode and a message system was used. The water meter is equipped with the resident's
communication information is stored using an encryption process. An emergency signal is generated and sent to
the victim's mobile phone to give an early warning. Finally, a prototype is built to observe the effectiveness of
flood detectors to alert the public about flooding from previous project that used iot based program to transfer
data to other devices [5].

There are three main objectives to achieve in this research which is to produce a water metering device that
have an ability to measure the water level. Apart from that, the studies made to program a flood indicator
system that can monitor data and generate warning message as an early-stage action when the flood occur.
Furthermore, the system created should be able to help the society with the information when the water rising
the hazard level and help to evacuate. This product will be developed from the basic program that can read the
water level and sent the information where this component will assemble and connected to test the functions
and finally the prototype will be used to test the ability of the system to perform its task. These studies expected
to function as the medium of data transfer where the system can generate the alert message when the water
starting to rise above the hazard level and inform the surrounding communities when this occurs.

2. Materials and Methods

In this section, there are several knowledge needed in order to create this device based from the idea. The
knowledge needed are skills in coding to programmed the system and skills to assemble all the parts used to
create a fully functional device.

2.1 Materials

The next subtopic will provide the lists of materials needed to create this device.

Table 1 The lists of materials used to create a Water Indicator System
Materials Description

Micro:bit mainboard Micro:bit mainboard is the brain for device. By
using micro:bit software, a coding will be
developed and will beinstalled into the mainboard
to making sure the device is able to analyze the
data given by the water sensor and send the
message to the smartphone.

Water sensor Water sensor is one of the crucial components for
this device. This component will detect the
presence of water and immediately send the
signal to the mainboard analyzation. Each water
sensor will be placed at different height to
determine the water increment.
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Extension board Extension board is a conduit between water
s =i LT : sensor and the mainboard. when the water sensor
- detected the presence of water, the signal will be
received by the mainboard through this extension
board. Not only that, but the extension board is
also is a medium for the power supply to reach the
mainboard.

In this project of making Flood Indicator System,
there are two kinds of wires used. Firstly, is
female to female wire and secondly is male to
female wire. These cables are to distribute the
power supply to the whole components. They are
also work as medium for data transmission from
water level sensor to the mainboard.

ESP8266 Wi-Fi module is a SOC microchip used
for development of endpoint IoT (Internet of
Thing). The network of physical objects—
"things"—that are integrated with sensors,
software, and other technologies for the purpose
of communicating and sharing data with other
devices and systems over the internet is referred
to as the Internet of Things (IoT) [6]. This
component is very cheap and only need wifi
connection to make it able to send warning signal
to smartphones via Telegram.

Solar panel works as main power source for the
Flood Indicator System device. It is because the
device will be placed at open area which is surely
exposed to sunlight. By using this component, a
source of electricity can be obtained without
spending money because it is a renewable source
of energy based on the article [7].

Battery pack Battery pack works as alternative to provide
power source to the device during night time.
During day time, when the solar panel collect the
sunlight to convert it to source of electricity to be
provided to the device, the excess power supply
will be stored into the battery pack as backup
power supply.

Table 1 shows the lists of materials used to create a Water Indicator System and their description. These
materials are crucial in making sure that the Flood Indicator System is working functionally. Each materials play
their role in the system and interlinked with each other.

2.2 Methods

Fig.1 shows the simple flow chart of work process throughout this project. There are several steps need to
be done in making of Flood Indicator System starting by installation of command using proper software. After
that is assembly of the components. Then, determination of the effectiveness of the device and lastly create a
housing and run an experiment. Further details will be explained under this section.

Fig. 2 shows software used, and the coding created to make sure the Flood Indicator System works as
intended. To develop a proper Flood Indicator System is a prototype device is needed to test the theory. Then,
for installation of command into the mainboard using proper software for this device, Micro:bit server will be
used. This software is used to develop a coding to make sure the system is able to analyze the data provided by
water level sensor when it touched water. Secondly, a command will be developed so the device will
automatically generate a warning message and send it to the targeted residents via message through their
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smartphone. The MicroBit's onboard processor processes the sensor data in real-time and triggers alerts when
significant water level rises are detected. When large water level rises are noticed, the MicroBit's onboard
processor sends out notifications after processing the sensor data in real-time. The MicroBit connects to a phone
or other mobile devices by utilising its wireless connectivity. The MicroBit can send alarm messages or
notifications to the connected phone in the case of a flood, giving individuals in flood-prone locations prompt
warnings. The LED matrix of the MicroBit can also show visual indicators for better visibility. The MicroBit's
programmability enables the system's logic and algorithms to be modified and adjusted. Overall, the MicroBit-
powered Flood Indicator System improves public safety by enabling real-time flood monitoring, prompt
warnings, and alert messages sent straight to phones to prevent any flooding-related harm.

DEVELOPMENT OF FLOOD
INDICATOR SYSTEM

PROTOTYPE

Installation of command using proper software for
Flood Indicator System.

e Software used: Micro:bit server.
e Create coding command to:
1) Analyze information received.
i) Automatically generate warning SMS

Assembly of the components

e Each component will be assembled to each other
to produce a device.

e A power supply will be connected to make sure
cach component is functioning.

|

030

Determine the effectiveness of the device

e Device will be tested by put the water sensor into the
water.

e Any functional defects on device will be fixed.

—>

REAL DEVICE

Create housing and run an experiment

e A housing will be installed to prevent
water damage.

e The finished device will be placed at
the test arca

e Location: Parit Sulong

Fig. 1 Flow chart of methodology



Multidisciplinary Applied Research and Innovation Vol. 5 No. 1 (2024) p. 64-72 68

Fig. 2 Microbit Makecode software coding command

Fig. 3 visually represents the fully assembled device, showcasing the culmination of efforts in creating a
robust flood indicator system. Upon installing the command onto the mainboard, the subsequent step involves
assembling the remaining components, including the water level sensor and extension board. These crucial
elements are interconnected using jumper wires, ensuring the seamless flow of electrical signals throughout the
system. To validate the operational integrity, the prototype device is connected to a power supply, facilitating a
comprehensive check for any defective components. By identifying and promptly replacing any malfunctioning
parts, the system can be fine-tuned to guarantee the optimal functionality and synergy of all integrated
components.

Fig. 3 Flood Indicator System

Furthermore, after the prototype device is ready, the next step which is to determine the effectiveness of
this device can be carried out. colored water will be pumped into the tube at the bottom of the prototype until it
touches the first water sensor. Then the inflow of water is stopped to observe the effectiveness of the water
sensor that detects the presence of water and sends a signal to the mainboard for analysis. then the effectiveness
of the prototype to send signals to mobile phones will also be observed. This step is repeated after the water is
pumped again until it touches the second water sensor and so on until the fifth water sensor.

Lastly, after the prototype device works as expected, a housing will be created in order to put the system in
to avoid any water damage to the components. Then, then finished device will be placed at the targeted area. In
this case, Parit Sulong in Johor will be the targeted area for the experiment since it is often faced with floods. So,
it is easier to collect data and observe its functionality. All the data obtained will be presented in the report.
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3. Results and Discussion

The MicroBit-based Flood Indicator System is incredibly accurate in identifying flood conditions. The
effectiveness of the MicroBit-based flood detection system was assessed in a thorough study carried out by
Johnson et al [8]. The system included water level sensors and processed data in real-time using the MicroBit's
data processing capabilities. The findings showed an astounding 98% accuracy rate in identifying and
categorising flood incidents. The study used a dataset with different flood scenarios, such as slow increase, quick
rise, and peak levels. The system consistently and dependably performed in each of these cases, demonstrating
its capability to correctly identify flood conditions. Due to the great accuracy of the MicroBit-based Flood
Indicator System, fast and accurate flood alerts are guaranteed, allowing residents and authorities to take
preventative action in flood-prone areas.

Fig. 4 below is a line graph that shows how the water levels in a flood indication system match to the
signals from the water sensors. The time in day is represented by the x-axis, while the water level is represented
by the y-axis. Particularly interesting points for various water level thresholds are included in the graph. S1
through S3 on the graph, represent safe water levels. These readings imply that the water quality is safe and not
immediately dangerous. These locations act as benchmarks for typical or non-flood circumstances. A level of
early warning is S4. When the water level hits this mark, it denotes a rising water scenario, necessitating the
alertness and readiness of those in the area. It acts as a warning, advising people to keep a close eye on the
situation and take the appropriate safety measures. The S5 level, denotes a hazard warning. This level denotes a
critical water level at which prompt action is necessary. It acts as a clear warning that individuals should be
ready to flee the area or move to a safer location. This point denotes a flood condition that poses a high risk and
necessitates an immediate response and evacuation procedures. The water level data from the water sensor are
represented graphically on the graph in respect to the predetermined thresholds. The flood indicator system can
efficiently identify and communicate the severity of the flood situation by tracking the water levels and
comparing them to certain points, allowing for timely alerts and necessary action to be done.

Fig. 5 below shows link between water level (in metres) and water pressure (in kilopascals, kPa) in the
graph. Relationship between water level and water pressure was explained thorough study carried out by
Munson et al [9]. The water pressure is shown by the y-axis, while the water level is represented by the x-axis,
which ranges from 0 to 10 metres. Since there is no water at the beginning position of 0 metres, there is no
water pressure. The water pressure rises as the water level does. The water pressure is 19.6 kPa at a water level
of 2 metres. This shows that a pressure of 19.6 kPa is exerted by the weight and depth of the water. Following
the graph, the water pressure rises to 39.2 kPa at a water level of 4 metres. The water pressure doubles for
every 2 metres that the water level rises. The water pressure peaks at 6 metres of sea depth, or 58.9 kPa. With
the water pressure rising as the water depth decreases, this shows a proportionate relationship. Similar to this,
the water pressure rises to 78.5 kPa at 8 metres of water. Finally, the water pressure is recorded at 98.1 kPa at
the highest water level of 10 metres. This is the highest pressure shown in the graph, which corresponds to the
deepest water. The graph clearly shows the linear relationship between water level and water pressure,
demonstrating that as the water level rises, the water pressure rises proportionally as well.
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Fig. 6(a) below shows the front and top views of a prototype Flood Indicator System. Water level sensing
technologies was explained thorough study carried out by Zhou et al [10]. Five water sensors are part of the
system, and they are spaced 6 cm apart from one another. The first water sensor is placed 6 cm above the base,
and successive sensors are spaced out by a similar distance. Every 6 cm of space between the water sensors in
the prototype system corresponds to a 2 metre rise in water level in the river under observation. As a result, the
prototype's water sensor array has a total length of 30 cm and can detect water levels up to 10 metres deep in a
river. The figure also shows particular water level cutoffs. The system emits a warning to inform community
members when the water level reaches 8 metres. This suggests a major rise in water level, causing people to
take safety precautions. Due to the potential risks associated with flooding, it is advised that people leave the
area at the 10 metre water level, which is considered a hazard level. The figure shows the layout, placement of
the water sensors, and the associated display of water levels for the Flood Indicator System. It efficiently

conveys the essential levels at which warnings are issued to educate and safeguard community members.
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Fig. 6 (a)Prototype drawing; (b)Real product

Fig. 6 (b) below represents a real prototype of a Flood Indicator System. A measuring cylinder that protects
the water sensor from damage houses the system inside of it. The transparent view of the measuring cylinder
makes it simple to see the water level. On the side of the measuring cylinder of the prototype, there are six holes.
The water sensors are inserted into five of these holes, and a tubing for the water source is able to fit through the
remaining hole. A water pump that is attached to the water source aids in bringing water into the system and
maintaining a steady flow. The motherboard and other parts are put within the measuring cylinder alongside the
battery. The motherboard is in charge of processing data and managing system operations. The system can be
operated with the help of the battery. A solar panel is attached to the battery so that it can be charged with solar
energy, ensuring a sustainable power source. Overall, the figure shows the physical Flood Indicator System
prototype, showing how a measuring cylinder is used as a housing, how water sensors and a tube for the water
source are inserted, how a water pump is integrated, and how a motherboard, battery, and solar panel are
integrated for power management.

4. Conclusion

The MicroBit-based Flood Indicator System proves to be an efficient and trustworthy flood detection and
warning system. The system provides precise measurement of water levels, real-time data processing, and
effective alert signalling by utilising the capabilities of the MicroBit microcontroller. It continuously tracks
changes in water levels, allowing for the early identification of impending floods. The technology immediately
sends out warning messages via multiple communication channels, including mobile phones, when a critical
water level threshold is reached, making sure that the neighbourhood is swiftly informed. The MicroBit can be
used in a variety of flood-prone locales thanks to its small size and portability. This technology improves flood
management tactics by offering useful information for making decisions and supporting quick response actions.
It is essential for enhancing neighbourhood safety and lessening the effects of flooding. In flood-prone locations,
the MicroBit- based Flood Indicator System shows to be a useful tool, providing communities with cutting-edge
monitoring and warning capabilities.
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