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ABSTRACT

The problem of this research is the existence of Climate Change that occurred in the Indonesian region in
2024, especially in the Kudus, Demak, and Pati areas, there was a major flood that caused 20,772
refugees spread across 59 refugee locations, 93,149 people were affected by the flood, and there were 4
fatalities. This is a concern for researchers for experiments on flood detection devices. The purpose of
this study is to develop a prototype of a water level, air temperature and humidity monitoring system in
an effort to prevent flooding. The main difference from this research is not only focused on monitoring
water levels, air temperature, humidity but also accompanied by message notifications delivered via
telegram bots that convey information about the status of water levels, air temperature, and humidity,
where there are 3 categories of notification status, namely safe, alert, and danger. The method used is a
Literature Study on Flood Detection Devices, Tool Assembly, [oT Design, Integration with Telegram Bots,
Buzzer Settings, Solar Cell Installation, Trial, Validation and Evaluation. The results of the research that
has been done, after testing the IoT circuit to monitor water level, air temperature and humidity have
shown very satisfactory results. This is evident from the notification in the form of air temperature
status, humidity, and water level prototype simulation which includes when the water level is 0 - 7 cm
the notification status is safe, when the water level is 8 - 15 cm the notification status is alert, and when
the water level is above 16 cm the notification status is danger and a warning appears on the notification
and the buzzer notification sound sounds.
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INTRODUCTION

Climate change that occurred in the Indonesian region in 2024, especially in the Kudus, Demak, and Pati
areas, caused a major flood that caused 20,772 refugees spread across 59 refugee camps, 93,149 people
were affected by the flood, and there were 4 fatalities. This has become a concern for researchers for
experiments on monitoring tools for water levels, air temperature, humidity in an effort to detect floods.
The Internet of Things, or IoT, can be an effective solution in the development of more sophisticated
flood detection tools. By utilizing 10T technology, researchers can create a system that is directly
connected to various sensors to detect water levels in real-time[1][2]. This is expected to help provide
early warning to the public regarding potential flooding and reduce the negative impacts caused by
natural disasters. Through the application of [oT to flood detection tools, it is hoped that it can increase
disaster resilience and public safety in the future. With a system that is directly connected to sensors,
information about water levels can be sent directly to the flood control center for immediate preventive
action. In addition, with more accurate early warnings, people can be better prepared for potential
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floods and save themselves and their property more effectively. Thus, in reducing losses due to flood
disasters in the future[3].

Previous research on IoT has proven that this technology can be an effective solution in developing more
sophisticated flood detection tools.[4][5] Through the application of 10T, researchers can create a
system that can provide real-time early warnings to the public regarding potential floods, so that the
negative impacts of natural disasters can be minimized. It is hoped that by continuing to develop IoT
technology in flood detection tools, disaster resilience and public safety will increase in the future[6].
Through the use of 0T, researchers can develop a system that is able to provide accurate and fast early
warnings to affected communities. By continuing to conduct research and development on IoT
technology for flood detection tools, it is hoped that it can increase disaster resilience and public safety
in the future. Further research is expected to optimize the performance of loT-based flood detection
devices so that they can provide more accurate and real-time information. In addition, integration with
weather prediction systems and river monitoring can also increase the effectiveness of flood early
warning systems. By continuing to innovate and collaborate between researchers, IoT technology for
flood mitigation will become more mature and can provide greater benefits to society in the
future[1][7].

The purpose of this study is to develop a prototype monitoring system for water levels, air temperature
and humidity in an effort to prevent flooding. The main difference of this study is not only focused on
monitoring water levels, air temperature, humidity but also accompanied by notification messages
delivered via telegram bots that convey information about the status of water levels, air temperature,
and humidity, where there are 3 categories of notification status, namely safe, alert, and danger.

LITERATURE REVIEW

NodeMCU ESP8266 as one of the platforms that can be used to control and monitor IoT sensors can also
be an effective solution. By using NodeMCU ESP8266, residents can easily monitor environmental
conditions around them and take the necessary actions if something unwanted happens[7][8][9]. In
addition, so that sensor data can be stored and analyzed more efficiently. By utilizing NodeMCU ESP8266
technology, residents can be calmer and more confident that their IoT sensor system is functioning
properly and can provide the protection needed. [10][11]Introduction Ultrasonic Sensor is one of the
sensors that can be used in this system to detect the distance of objects accurately. This sensor can be
installed in various strategic locations around the house to monitor the movement and presence of
objects. With the integration of the HC-SR04 Ultrasonic sensor, residents can more easily control their
surroundings and quickly identify potential hazards. In addition, this sensor can also be used to measure
humidity levels and indoor temperatures, so users can adjust environmental conditions according to their
needs. Thus, the use of IoT sensors such as the NodeMCU ESP8266 and the HC-SR04 Ultrasonic Sensor
can provide great benefits in maintaining the security and comfort of the residential
environment[12][13].

Arduino Uno as a microcontroller that can be combined with these sensors also makes it easier for users
to build more complex and efficient [oT systems. With the Arduino platform, users can easily develop
various applications that can improve their quality of life. In addition, Arduino Uno also has a large and
active community, so users can easily get support and the latest information regarding the development
of IoT technology. With the increasing development of IoT technology, users are expected to be more
aware of their surroundings and can take appropriate action to maintain the security and comfort of their
homes.[14][15] With the increasing number of applications that can be developed with Arduino Uno,
users are expected to be able to use it to monitor their surroundings, such as temperature, humidity, or
air pollution. This can help them to maintain the health and safety of themselves and their families. In
addition, the ability to automatically control various household devices can also increase energy
efficiency and make everyday life more comfortable. With this platform, IoT technology is no longer
something that is difficult to access, but rather something that can be enjoyed by the wider community
[16]. Blynk IOT is one platform that can be used to integrate various loT sensors, including the NodeMCU
ESP8266 and the HC-SR04 Ultrasonic Sensor. With Blynk IOT, users can easily monitor and control these
sensors through an application on their smartphone. In addition, Blynk also provides a notification
feature that can notify users if a potential hazard or significant change in environmental conditions is
detected. Thus, users can respond quickly and take the necessary actions to maintain the safety and
comfort of their living environment. [17][18][19]

Telegram Bot is one example of the implementation of IoT technology that can be used to monitor and
control household devices remotely via text messages. [18][20][2] By using Telegram Bot, users can
easily send commands to their household devices, such as turning on the lights or adjusting the AC
temperature, without having to be at home. This of course provides convenience and comfort for users in
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managing their household, as well as increasing the overall efficiency of energy use. In addition, Telegram
Bots can also be used to provide notifications to users about environmental conditions around them, such
as air pollution levels or weather, so that users can take appropriate action to maintain their health and
safety[21][22]. Solar Cell Panels are one of the innovations that can be used to utilize solar energy as an
environmentally friendly electricity source. By using solar cell panels, users can reduce dependence on
electricity from PLN and also reduce greenhouse gas emissions that are detrimental to the environment.
The use of solar cell panels can also help save electricity costs in the long term, thus providing economic
benefits to users. In addition, the use of solar cell panels can also increase the value of home property, as
more and more people realize the importance of using renewable energy sources[8][23][24].

RESEARCH METHOD

The data collection methods that will be used are direct observation, interviews with related experts, and
analysis of related documents[25][26][27][6]. Direct observation is carried out to directly observe the
flood conditions and the monitoring system used. Interviews with experts will be conducted to gain
insight and a deeper understanding of the technology used in the IoT-based flood monitoring system.
Analysis of related documents will also be conducted to complete the data needed in this
study[28][29][30].

The stages of this research include the following activities:

1. Literature Study on Flood Detection Tools

At this stage, a search and review of literature related to existing technologies and methods for detecting
floods is carried out. The main focus is to find references regarding the use of ultrasonic sensors, 1oT
platforms, and integration with communication devices such as telegram bots. In addition, this study will
explore information related to the efficiency and accuracy of the tools that have been developed and the
potential for improvements that can be applied in this project.

2. Component Assembly

This stage involves the process of assembling the hardware components needed to detect floods: HC-
SR04 Ultrasonic Sensor: Used to measure water level by calculating the travel time of ultrasonic waves
from the sensor to the water surface and back. NodeMCU ESP8266: As the main microcontroller that
integrates all sensors and sends data to the server or IoT platform. LCD: Used to display water level
information directly at the location of the device. Real Time Clock (RTC): Used to record time accurately
and synchronously in data measurement. DHT11: Sensor to measure temperature and humidity which
also affects the assessment of flood potential.

Figure 1. Component Assembly

3. 10T Design

At this stage, the 10T system is designed to allow data measured by sensors to be sent to an online
platform in real-time. This process includes setting up connectivity between NodeMCU and the internet
network using the ESP8266 Wi-Fi module.
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Figure 2. Design

4. Integration with Telegram Bot

Once the IoT system is up and running, the next step is to integrate it with a Telegram bot. This bot will be
designed to send notifications to users when sensor data indicates a potential flood hazard. Users can
access data in real-time and receive alerts through this Telegram bot.
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Status :Aman
Humidity :54.00 %
Temperature :29.80 C

PERINGATAN!
Level ketinggian air sangat tinggi: 16Cm

Ketinggian Air: 7 Cm
Status :Aman
Humidity :54.00 %
Temperature :29.30 C
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Figure 3. Integration with telegram bot

5. Buzzer Settings

The buzzer is installed as a local warning device. When the sensor detects a water level that exceeds the
specified threshold, the buzzer will sound as a direct warning sign at the location. This stage involves
setting the threshold and programming logic on the microcontroller to activate the buzzer with a
prototype simulation when the water level is 0 - 7 cm the notification status is safe, when the water level
is 8 - 15 cm the notification status is alert, and when the water level is above 16 cm the notification status
is danger and a warning appears on the notification and the buzzer notification sound sounds.

Table 1. Buzzer Setup Prototype

Ketinggian Sensor (cm) Keterangan Bot
Telegram
0-7 Aman
8-15 Waspada
>=16 Bahaya

6. Solar Cell Installation

To support the operation of the device in locations that may be far from electricity sources, solar cells are
used as the main power source. This stage includes selecting the appropriate solar cells, installing solar
panels, and integrating with a power storage system (battery) so that the device can function
independently.
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Figure 4. Solar Cell Installation

7. Prototype Trial

After the device is assembled and the system has been integrated, a trial is conducted to ensure all
components are working properly. This trial is conducted under simulated conditions as well as under
actual conditions to test the reliability of the device in detecting water levels, sending data, and providing
warnings.

'F‘V 2GH
Figure 5. Prototype Trial

8. Validation and Evaluation

The final stage is to validate the measurement results of the tool with actual data and evaluate the overall
system performance. If problems or deficiencies are found, improvements and adjustments are made. The
evaluation also includes an analysis of the effectiveness of the tool in providing early warnings and the
accuracy of the data sent to the [oT platform.

RESULT AND DISCUSSION

1. Hardware Implementation

The prototype of the hardware circuit needed to create this water level, air temperature and humidity
monitoring system includes: NodeMCU ESP8266, HC-SR04 Ultrasonic Sensor, LCD, Real Time Clock,
DHT11, Buzzer, Solar Cell Panel

Figure 6. Prototype of flood monitoring and detection tool
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2. Installation of Tool Use

Here's how to use the prototype of the water level, air temperature and humidity monitoring tool
including:

a. Connect the tool to a power source.

b. Wait a few seconds, the system will automatically become an Access Point.

1) Connect to WiFi "test”

2) Password: 11111111

3) Will automatically connect to the wifi that has been set

4) Change the Telegram ID and Token if necessary

5) Wait for the system to reconnect

c. If successfully connected, the message "tool active"” will appear.

d. Then you can control the charity box from the telegram bot.

e /cek: To find out the current water level, humidity, and humidity conditions.

e. Then in Blynk we use it as an interface to display and monitor conditions in real time

g
=3

Figure 7. Flood monitoring and detection tool prototype

3. Telegram and Blynk Bot Command Installation

a. Telegram Bot Commands

¢ When the charity box system gets power, the system will automatically send a message like the
following:

5 j(/STa” 12:10 &

-

Figure 8. Command to activate the telegram bot

« /check: to see information about the current condition, as follows:

Ketinggian Air: 0 Cm
Status :Aman
Humidity :62.00 %
Temperature :31.30C .

Figure 9. Command to check the water level status

2. Notification on Telegram Bot
* When the sensor is active and the ultrasonic sensor detects an increase in water level, the system will
send a warning notification as follows

PERINGATAN!
Level ketinggian air sangat tinggi: 19Cm

Figure 10. Warning notification when the water level is very high

855 R. Hadapiningradja Kusumodestoni et al 850-859



Journal of Computational Analysis and Applications VOL. 33, NO. 5, 2024

3. Display on BLYNK
« [nitial Display on Blynk

Figure 11. Water level display
In Blynk we can monitor in real time because in this application there is a display to see the current water
level conditions and we can also monitor water grative for some time. Not only monitoring my water level

on Blynk we can also see weather conditions namely humidity and humidity in Real Time

« Safe Condition Display

Figure 12. Monitoring the water status in a safe condition

The image above shows the safe condition where the water level is at a height of 0, humidity 60, and
humidity 30.
o Alert condition display

Gambar 13. Monitoring status air dalam keadaan waspada

Pada gambar di atas terlihat kondisi dalam keadaan waspada yang mana level air dengan mencapai
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ketinggian 14, humdity 60, dan kelembapan 30.
¢ Tampilan Kondisi Bahaya

Figure 14. Monitoring the water status in a state of danger

The image above shows the condition in a state of alert where the water level reaches a height of 18,
humidity 60, and humidity 30.

¢ Humidity and humidity graphic display

e Water Graph Display

Figure 16. Water status graph

¢ Hazard notification display on Blynk

jonitoringbar

PERINGATAN!
Level ketinggian air sangat tinggi.

OKE

Figure 17. Notification when in danger
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The image above shows a notification that the condition is in danger if the water level is very high.

4. CONCLUSION

Based on the results of the research that has been carried out, testing of the IoT circuit to monitor water
levels, air temperature and humidity has shown very satisfactory results. With the ability to detect
environmental changes accurately and provide real-time notifications via Telegram, this system is able to
increase preparedness for potential flooding. Not only relying on visual notifications, but also providing
sound warnings via buzzers when conditions become critical. This innovation is not just a monitoring
tool, but also an early warning system that can have a significant impact on disaster mitigation, especially
in dealing with the threat of flooding in the community environment. This is evident from the notification
in the form of air temperature status, humidity, and water level simulation prototypes which include
when the water level is 0 - 7 cm the notification status is safe, when the water level is 8 - 15 cm the
notification status is alert, and when the water level is above 16 cm the notification status is danger and a
warning appears on the notification and the sound of the buzzer notification sounds.
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