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1. Introduction 

Advances in technology and science play an important role in improving the standard of living 
of the people. One of them is the development of electronic technology which is very closely related 
to human life [1]. Many convenient and flexible electronic devices have been born to help people 
meet their needs. The device is made and designed as much as possible so that it can be used properly 
and efficiently [2]. 

Long Range (LoRa) is a wireless communication technology that uses spread spectrum 
modulation, specifically chirp spread spectrum (CSS) modulation [3]. It is designed for long-range 
communication and is particularly useful for applications on the Internet of Things (IoT) space. LoRa 
operates in the unlicensed radio spectrum, which allows for low-cost deployment and flexibility in 
usage. It uses a unique modulation scheme that allows for long-range communication while 
maintaining low power consumption [4]. This makes it well-suited for IoT applications where devices 
are often battery-powered and may be located in remote or hard-to-reach areas [5]. LoRa networks 
can be set up in a variety of topologies, including point-to-point, star, and mesh. Technology supports 
bi-directional communication, allowing devices to both transmit and receive data. This makes it ideal 
for applications such as remote monitoring, asset tracking, and smart agriculture, among others [6]. 
Overall, LoRa technology offers a powerful and flexible solution for IoT communication, particularly 
in scenarios where long-range and low power consumption are critical factors [7]. 

LoRa is used for machine-to-machine (M2M) communication. With LoRa, sensors can 
communicate directly with machines or humans from anywhere at any time [8]. One of the key 
features of LoRa is its geolocation capability, which enables devices to determine their location using 
low power consumption. The power consumption required for LoRa is typically around 13mA to 
15mA, which allows batteries to last up to 10 to 20 years [9]. In addition, one LoRa unit can transmit 
signals up to 100km. Security is also an important consideration in IoT applications, and LoRa has 
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 The prototype device is a flood detection tool based on an ultrasonic sensor HC-SR04 
and using a LoRa SX1278 module. The device is designed for use in a flood case study 
in Gelam, Sidoarjo. The ultrasonic sensor measures the water level around the device, 
while the LoRa module transmits the water level data to a receiving device. With this 
device, it is expected that the surrounding community can monitor the water level in the 
area, thereby predicting the risk of floods and taking necessary preventive measures. The 
device can also help authorities make the right decisions in dealing with flood situations. 
However, it should be noted that this is a prototype device and still needs to be tested 
more widely to determine its accuracy in monitoring water levels and the reliability of the 
LoRa module in transmitting data. 
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end-to-end encryption with AES128, which ensures secure communication between devices. LoRa is 
widely used in various applications such as smart cities, agriculture, healthcare, and industrial 
automation [10]. Its long-range capability, low power consumption, and secure communication make 
it a popular choice for IoT applications where reliability and security are critical [11]. 

Flood detection devices can be very useful in helping communities respond to and prepare for 
floods [12]. However, traditional flood detection devices can be costly to manufacture, require 
extensive testing, and may require specialized skills to operate. As a result, not everyone can afford 
to purchase them or know how to use them effectively [13]. There is a growing need for simple and 
affordable flood detection devices that can be easily operated by individuals and work effectively. 
One approach is to develop low-cost, easy-to-use sensors that can be placed in flood-prone areas to 
monitor water levels and detect potential floods. These sensors can then transmit data to a central 
server or mobile app to alert people in real time about the potential threat of flooding [14]. 

Another approach is to utilize existing technologies such as IoT devices or smartphones to create 
flood detection systems. For example, smartphone apps can be used to crowdsource data from users 
in flood-prone areas to create real-time flood maps, which can then be used to warn people in the 
affected areas [15]. Similarly, IoT devices such as water level sensors or weather sensors can be used 
to monitor flood-prone areas and send alerts when flooding is detected [16]. 

Therefore, in this study, we designed a prototype flood detection device based on the HC-SR04 
ultrasonic sensor and LoRa SX1278, with a Lithium-Ion battery as the power source. The device is 
designed to automatically detect floods and display water level conditions on an LCD screen, as well 
as emit a buzzer sound [17]. The ultrasonic sensor is used to determine the water level, while the LoRa 
SX1278 is used to transmit water level data from the device's transmitter to its receiver [18]. The 
device also includes three LED lights to indicate water conditions, an Arduino Uno microcontroller 
as the main controller, and the power supply for the transmitter on the riverbank is provided by a 
battery. The water level data is displayed in centimeters on the LCD screen. The device is designed 
for use in Gelam Sidoarjo village [19]. 

2. The Proposed Method 

In the design of this tool, there are three parts, The first part of the system design process involves 
wiring design, which outlines the components that will be used in the system and the connections 
between them [20]. The second part involves creating a flowchart, which illustrates the system's 
workflow and how the various components interact with each other. The third part is designing a 
block diagram, which shows the input, processing, and output components of the system and how 
they relate to each other. Together, these three parts provide a comprehensive understanding of the 
system's design and operation [21]. 

2.1. Wiring Design 

The overall system block diagram of the Flood Detector Prototype based on the Ultrasonic HC-
SR04 Sensor and LoRa SX1278 consists of several components: 

1) Ultrasonic Sensor HC-SR04: This component is used to detect the water level in the river. 

2) Arduino Uno: This is the main controller of the system that receives the data from the 

ultrasonic sensor and sends it to the LoRa module. 

3) LoRa SX1278: This module is used for long-range communication between the transmitter 

and receiver. It receives the data from the Arduino Uno and sends it wirelessly to the LoRa 

SX1278 on the receiver side. 

4) Battery: This component provides the power supply for the system. 

5) LCD: This component displays the water level in centimeters received from the Arduino 

Uno. 

6) Buzzer: This component produces an alarm when the water level reaches a critical level. 

7) LED: There are three LED components, green, yellow, and red. Each LED represents a 

different level of water height. 
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By combining these components, the Flood Detector Prototype can automatically detect the 
water level in the river and send the data wirelessly to the receiver module. The data can be displayed 
on the LCD screen and the alarm can be sounded if the water level reaches a critical level. Figure 1 
and 2 are wiring diagram of transmitter and receiver system. 

 
Fig 1. Wiring Design Transmitter 

Tabel 1. Arduino UNO Port Usage 

No. 
Arduino UNO 

port 
Usage 

1) 2 TXD Lora SX1278 

2) 3 RXD Lora SX1278 

3) 11 Echo Ultrasonic 

4) 12 Trig Ultrasonic 

5) 5V 
VCC Ultrasonic/Lora 

SX1278 

6) GND 
GND Ultrasonic, Lora 

SX1278, M0, M1 
 

 
Fig 2. Wiring Design Receiver 

Tabel 2. Arduino UNO Port Usage 

No. 
Arduino 

UNO port 
Usage 

1) 10 LED Green (+) 

2) 11 LED Yellow (+) 

3) 12 LED Red (+) 

4) 13 Buzzer (+) 

5) SDA SDA LCD 

6) SCL SCL LCD 

7) 5V VCC LCD/Ultrasonic 

8) GND 

GND Ultrasonic, LCD, 

Buzzer, LED Red, LED 

Yellow, LED Green 
 

Table 1 and 2 shows the specific pin connections between the Arduino UNO and the various 
components in the system, including the ultrasonic sensor, Lora SX1278, LCD, and LED. The table 
shows which Arduino UNO pins are connected to the input/output pins of each component, as well 
as the type of connection. The correct pin connections must be made so the system can function 
properly. 

3. Method 

3.1. Research Flowchart 

Flowchart for the transmitter circuit of the flood detection device. Flowchart program (1) shown 
in figure 3. The flowchart begins by initializing the LoRa module and checking its connection status. 
Then, the Ultrasonic sensor is initialized and checked for connection as well. The transmitter circuit 
waits for a trigger signal from the Ultrasonic sensor, which prompts it to measure the water level using 
the sensor. The water level data is then sent to the LoRa module for transmission to the receiver 
circuit. The transmitter circuit checks for successful transmission and then repeats the process from 
the beginning. Overall, the flowchart outlines the steps needed to establish and maintain a stable LoRa 
connection between the transmitter and receiver circuits, and to continuously monitor and transmit 
water level data using the Ultrasonic sensor and LoRa module. 
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Fig 3. Flowchart Program (1) 
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Fig 4. Flowchart Program (2) 

Figure 4 flowchart program(1) is a flowchart for the receiver circuit of the flood detection device. 
Start → Initialize LoRa module → Check LoRa connection → Wait for incoming data → Receive 
data from LoRa module → Check for successful reception → Display data on LCD → Check water 
level → If water level > 10m, display "10m" on LCD, turn on Green LED, turn off Yellow and Red 
LEDs → If water level > 5m and ≤ 10m, display ">5m - ≤10m" on LCD, turn on Yellow LED, turn 
off Green and Red LEDs → If water level ≤ 5m, display "≤5m" on LCD, turn on Red LED, turn on 
Buzzer, turn off Green and Yellow LEDs → Repeat. The flowchart begins by initializing the LoRa 
module and checking its connection status. The receiver circuit then waits for incoming data from the 
transmitter circuit. Once data is received, the receiver checks for successful reception and displays the 
water level data on the LCD. Depending on the water level, the appropriate LED(s) are turned on or 
off, and the corresponding message is displayed on the LCD. If the water level is below 5m, the 
Buzzer is turned on in addition to the Red LED. The receiver circuit then repeats the process from the 
beginning. Overall, the flowchart outlines the steps needed to receive and process data from the 
transmitter circuit, and to display the water level data on the LCD while indicating the level of 
flooding with the LEDs and Buzzer. 

3.2. Block Diagram System 

Ultrasonic Sensor Arduino Uno Lora Transmitter

LED

LED

LED

Arduino UnoLora Recivier

 
Fig 5. Block Diagram System 

To facilitate the design and manufacture of the tool, a block diagram of the system is made. The 
following is a block diagram of the control system for type Based Flood Detection Device Ultrasonic 
Sensor HC-SR04 And Using Lora SX1278 Case Study Gelam Sidoarjo. Figure 5 shown block 
diagram system. 
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4. Result and Discussion 

The results and discussion section consists of various tests conducted on the device. The purpose 
of these tests is to verify that the device is by the intended design. The test results are used to gather 
data for analysis. In this device, an ultrasonic sensor is used to detect the water level. The sensor 
readings are displayed on a 16x2 LCD screen, which can be found on the data receiver or the LoRa 
receiver. The data displayed on the LCD includes the water level and its corresponding condition. The 
receiver is equipped with four types of indicators: a buzzer, a green LED, a yellow LED, and a red 
LED. On the transmitting device, there is only a buzzer indicator. 

  
Fig 6. Result Of Tool Realization 

The testing process provides valuable data that will be analyzed to evaluate the performance of 
the device. By analyzing the data, any issues or findings during testing can be identified and addressed 
accordingly. The results and discussion section allows for a thorough examination of the device's 
accuracy and reliability in detecting water levels. It serves to ensure that users receive accurate and 
timely information, enabling them to take necessary actions during flood situations. Through careful 
testing, analysis, and discussion, it is expected that the flood detection device meets the desired design 
specifications and effectively detects water levels. Figure 6 shown purposed prototype. 

4.1. Ultrasonic Sensor Testing 

Ultrasonic sensor testing was conducted up to a height of 60 cm. There are three conditions at 
the time of testing, namely safe, alert, and warning. The test results of the communication between 
tools are shown in Table 3. Figure 7 is shown in table 3 graph. Figure 8 to 10 are results of the 
prototype. 

Tabel 3. Ultrasonic Sensor Testing 

Testing to 
Ultrasonic Sensor 

Receiver Indicator 
Water Level Condition 

1stTest 10 cm Safe Led green on 

2ndTest 20 cm Safe Led green on 

3rdTest 25 cm  Alert Led yellow and buzzer on 

4thTest 30 cm Alert Led yellow and buzzer on 

5thTest 35 cm Alert  Led yellow and buzzer on  

6thTest 40 cm Alert Led yellow and buzzer on 

7th Test 45 cm Warning Led red and buzzer on 

8th Test 50 cm Warning Led red and buzzer on 

9th Test 55 cm Warning Led red and buzzer on 

10th Test 60 cm Warning Led red and buzzer on 
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Fig 7. Graph Testing Ultrasonic Sensor 

  
Fig 8. Displays a safe condition because the water level is < 25 cm 

  
Fig 9. Displays an alert condition because the water level is 25cm 

  
Fig 10. Displays a warning condition because the water level is > 45cm 
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5. Conclusion 

Based on the test results the sending device and the receiving device work well according to the 
expected system design. The receiver and sender cannot can communicate at a distance of 200 m and 
beyond. Observation in real time on the experiment obtained the send time between 1-2 seconds. 

 

References 

[1] A. K. M. Riny Sulistyowati, Hari Agus Sujono, “Sistem Pendeteksi Banjir Berbasis Sensor 

Ultrasonik Dan Mikrokontroler,” Semin. Nas. Sains dan Teknol. Terap., no. January, pp. 49–

58, 2015, [Online]. Available: https://jurnal.itats.ac.id/sistem-pendeteksi-banjir-berbasis-

sensor-ultrasonik-dan-mikrokontroler-dengan-media-komunikasi-sms-gate-way/ 

[2] I. Sulistiyowati, F. A. Hanif, M. Nasar, M. P. T. Sulistyanto, and M. Ahsan, “Optimization of 

short message media in the Arduino and Bluetooth-based blank spot areas,” IOP Conf. Ser. 

Mater. Sci. Eng., vol. 1098, no. 4, p. 042018, 2021, doi: 10.1088/1757-899x/1098/4/042018. 

[3] Lab Elektronika, “ARDUINO MEGA 2560 MIKROKONTROLER ATmega2560,” 2017. 

http://www.labelektronika.com/2017/02/arduino-mega-2560- mikrokontroler.html (accessed 

Mar. 28, 2022). 

[4] M. H. Muhajir, D. Prodi, T. Komputer, F. I. Terapan, and U. Telkom, “Purwarupa Radar 

Pendeteksian Dan Penyerangan Target Berbasis Sensor Ultrasonik,” vol. 7, no. 2, pp. 154–164, 

2021. 

[5] C. L. Lai, J. C. Yang, and Y. H. Chen, “A real-time video processing based surveillance system 

for early fire and flood detection,” Conf. Rec. - IEEE Instrum. Meas. Technol. Conf., pp. 1–6, 

2007, doi: 10.1109/imtc.2007.379190. 

[6] D. C. Mason, R. Speck, B. Devereux, G. J. P. Schumann, J. C. Neal, and P. D. Bates, “Flood 

detection in Urban areas using TerraSAR-X,” IEEE Trans. Geosci. Remote Sens., vol. 48, no. 

2, pp. 882–894, 2010, doi: 10.1109/TGRS.2009.2029236. 

[7] D. Surya Putra, N. A. Bogi, and R. Mayasari, “Rancang Bangun Smart Lighting Dan 

Monitoring Kondisi LampuJalan Berbasis Wireless Sensor Network Menggunakan Lora,” e-

Proceeding Eng., vol. 6, no. 2, p. 4748, 2019. 

[8] H. Cao, H. Zhang, C. Wang, and B. Zhang, “Operational flood detection using Sentinel-1 SAR 

data over large areas,” Water (Switzerland), vol. 11, no. 4, 2019, doi: 10.3390/w11040786. 

[9] F. Nadziroh, F. Syafira, and S. Nooriansyah, “Alat Deteksi Intensitas Cahaya Berbasis Arduino 

Uno Sebagai Penanda Pergantian Waktu Siang-Malam Bagi Tunanetra,” Indones. J. Intellect. 

Publ., vol. 1, no. 3, pp. 142–149, 2021. 

[10] W. A. Wicaksono and L. M. Silalahi, “Rancang Bangun Alat Pendeteksi Banjir Menggunakan 

Arduino Dengan Metode Fuzzy Logic,” J. Teknol. Elektro, vol. 11, no. 2, p. 93, 2020, doi: 

10.22441/jte.2020.v11i2.005. 

[11] S. J. Sokop, D. J. Mamahit, M. Eng, S. R. U. A. Sompie, ) Mahasiswa, and ) Pembimbing, 

“Trainer Periferal Antarmuka Berbasis Mikrokontroler Arduino Uno,” J. Tek. Elektro dan 

Komput., vol. 5, no. 3, pp. 13–23, 2016, [Online]. Available: 

https://ejournal.unsrat.ac.id/index.php/elekdankom/article/view/11999 

[12] M. Mousa, X. Zhang, and C. Claudel, “Flash Flood Detection in Urban Cities Using Ultrasonic 

and Infrared Sensors,” IEEE Sens. J., vol. 16, no. 19, pp. 7204–7216, 2016, doi: 

10.1109/JSEN.2016.2592359. 

[13] A. R. Alfaridzi, E. Kurniawan, and A. Sugiana, “IoT BLYNK UNTUK SISTEM 

MONITORING PENDETEKSI DINI BANJIR IoT BLYNK FOR EARLY FLOOD 

DETECTION MONITORING SYSTEM OF THE CITARUM RIVER, INTEGRATED 

SOCIAL MEDIA,” eProceedings …, vol. 7, no. 1, pp. 43–52, 2020, [Online]. Available: 

JEEMECS (Journal of Electrical Engineering, Mechatronic and Computer Science ISSN 2614-4859 
Vol. 7, No. 1, February 2024, pp. 11-18  

http://jurnal.unmer.ac.id/index.php/jeemecs
mailto:jeemecs@unmer.ac.id


18 | P a g e  
 
                                                                 http://jurnal.unmer.ac.id/index.php/jeemecs                 jeemecs@unmer.ac.id 

https://openlibrarypublications.telkomuniversity.ac.id/index.php/engineering/article/view/117

11 

[14] E. Murdyantoro, I. Rosyadi, and H. Septian, “Studi Performansi Jarak Jangkauan Lora-Dragino 

Sebagai Infrastruktur Konektifitas Nirkabel Pada WP-LAN,” Din. Rekayasa, vol. 15, no. 1, p. 

47, 2019, doi: 10.20884/1.dr.2019.15.1.239. 

[15] R. Nandika, “Implementasi Sensor Ultrasonik Pada Robot Pengikut Objek Dengan Kontrol 

Logika Fuzzy,” J. Dimens., vol. 5, no. 1, 2016, doi: 10.33373/dms.v5i1.25. 

[16] S. Idris, T. Karunathilake, and A. Förster, “Survey and Comparative Study of LoRa-Enabled 

Simulators for Internet of Things and Wireless Sensor Networks,” Sensors, vol. 22, no. 15, pp. 

1–35, 2022, doi: 10.3390/s22155546. 

[17] S. S. Mahardika, W. Kurniawan, and F. A. Bakhtiar, “Implementasi Sistem Real Time untuk 

Pendeteksi Dini Banjir berbasis ESP8266 dan Weather API,” J. Pengemb. Teknol. Inf. dan 

Ilmu Komput., vol. 3, no. 8, pp. 8238–8247, 2019. 

[18] B. Salam, H. Dwiputra, and S. Winardi, “Rancang Bangun Running Text LED Kubus 

Sederhana,” 2016. 

[19] A. Nurfaizi, “Sistem Monitoring Instrument Air System Berbasis Internet Of Things di 

PT.Parna Raya,” Electrician, vol. 16, no. 2, pp. 175–181, 2022, doi: 10.23960/elc.v16n2.2268. 

[20] Akhiruddin, “Rancang Bangun Alat Pendeteksi Ketinggian Air Sungai Sebagai Peringatan 

Dini Banjir Berbasis Arduino Nano,” J. Electr. Technol., vol. Vol.3 No., no. 3, pp. 174–179, 

2018, [Online]. Available: https://jurnal.uisu.ac.id/index.php/jet/article/view/963 

[21] W. Indianto, A. H. Kridalaksana, and Y. Yulianto, “Perancangan Sistem Prototipe Pendeteksi 

Banjir Peringatan Dini Menggunakan Arduino Dan PHP,” Inform. Mulawarman  J. Ilm. Ilmu 

Komput., vol. 12, no. 1, p. 45, 2017, doi: 10.30872/jim.v12i1.222. 

 

JEEMECS (Journal of Electrical Engineering, Mechatronic and Computer Science ISSN 2614-4859 
Vol. 7, No. 1, February 2024, pp. 11-18  

http://jurnal.unmer.ac.id/index.php/jeemecs
mailto:jeemecs@unmer.ac.id

