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Abstract: This study addresses the challenges faced by rice farmers in Sungai Balang, 

Muar Johor, related to water level control in paddy fields, which negatively affect 

neighbouring rice plants and incur additional costs. To tackle this problem, a 

systematic monitoring system utilizing IoT technologies is proposed. The main 

objective of this project is to design and implement a user-friendly water level 

monitoring system for paddy fields, integrating Node-RED, ThingSpeak, and MQTT 

protocols. Water level sensors are deployed in each paddy plot to continuously detect 

and monitor water levels, with the collected data transmitted to the cloud-based 

platform, ThingSpeak, in real-time via MQTT. A web-based interface developed 

using Node-RED provides owners and the management committee convenient access 

to the water level data, facilitating effective decision-making and early detection of 

potential overflow or water shortage situations. The smartphone application generates 

notifications and alerts to enable timely intervention and prevent crop damage. 

Through leveraging IoT technologies, this project aims to enhance water management 

practices, improve productivity, and reduce costs in the paddy farming sector. The 

proposed water level monitoring system, with its intuitive user interface, allows for 

real-time monitoring, data analysis, and informed decision-making for farmers and 

the management committee. 

Keywords: Water Level Monitoring System, User Interface, Node-RED, 
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1. Introduction 

Paddy farming is a key sector in our country's agriculture, particularly in Sungai Balang, Muar 

Johor. However, rice farmers in this area face challenges in controlling water levels in their fields. When 

the water becomes too full, it overflows into neighboring paddy fields, disrupting the growth of other 

rice plants. To address this issue, a systematic monitoring system is required to detect the water level 

in the paddy fields accurately.  
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This project proposes the use of water level sensors installed in rice paddy plots to monitor the 

water level in each individual field. These sensors will provide readings indicating whether there is an 

adequate or insufficient amount of water in the paddy plot. To facilitate the collection and management 

of data, a gateway and cloud infrastructure will be utilized. 

The gateway acts as a connection point between different networks, ensuring seamless 

communication between the water level sensors and the cloud storage system. Data from the sensors 

will be transmitted through the gateway and stored securely in the cloud. This data can be accessed and 

monitored by users, including farmers, the Sungai Balang Paddy Cluster Management Committee, and 

other relevant stakeholders. 

To enable efficient communication and real-time updates, a dedicated web-based user interface will 

be developed. The user interface will keep the data from the water level sensors, providing users with 

immediate information about the water levels in their paddy fields. Additionally, the user interface will 

store historical data, allowing users to reference previous readings and water input information. 

By implementing this monitoring system user interface, rice farmers will be empowered to manage 

water levels effectively, mitigating the risks of excess water or water shortages. This technology-driven 

solution aims to optimize paddy farming practices, ensuring the healthy growth of rice plants and 

enhancing agricultural productivity in Sungai Balang, Muar Johor. 

1.1 Problem Statement 

The water level monitoring system with a user interface is a helpful technology for people in the 

agricultural sector, especially rice farmers. It addresses the problem of water level control in rice paddy 

areas caused by an imperfect irrigation system.  

This problem leads to extra costs for replanting and conflicts among paddy plot owners due to a 

lack of information about water levels. The system allows owners and management to monitor water 

levels, receive notifications, and make informed decisions.  

Data is crucial for identifying areas of improvement and maximizing results. However, users' 

understanding of the interface and process is essential for the project's success. Overall, this technology 

simplifies water management, prevents conflicts, and improves rice production. 

1.2 Objective of the Study 

1. To design a water level monitoring system user interface for paddy fields in to address the 

problems faced by rice farmers and the management committee. 

2. To provide real-time water level data for each paddy plot, enable timely notifications to users, 

and to facilitate better decision-making to prevent water overflow or inadequate water supply.  

3. To create a web-based interface that allows owners and management to access and monitor the 

water level information, thereby reducing conflicts and improving the overall productivity of 

the rice farming sector. 

1.3 Scope of the Study 

1. Develop a water level monitoring system using sensors that can be installed in each paddy field. 

The sensors should accurately measure and transmit water level data to a central gateway. 

2. Implement a notification system that sends timely alerts to users when the water level in their 

paddy field exceeds or falls below the defined thresholds. The notifications can be delivered 

via the web interface or through smartphone applications. 

3. Create a user-friendly web-based interface accessible via smartphones or computers. The 

interface should display real-time water level information for each paddy field, allow users to 
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set water level thresholds, and provide notifications/alerts when the water level exceeds or falls 

below the specified thresholds. 

2. Materials and Methods 

The materials and methods section, otherwise known as methodology, describes all the necessary 

information that is required to obtain the results of the study. 

2.1 Materials 

This project utilized Node-RED, ThingSpeak, and the MQTT protocol as key platforms. Node-

RED played a crucial role in presenting data through its user interface, featuring control buttons, gauges, 

and charts. Real-time water level data was collected using a water level sensor. The collected data was 

then stored in ThingSpeak for storage and displayed on the user interface through the Node-RED 

dashboard. The user interface provided a visual representation, including charts and gauge displays, 

enabling users, such as owners and management, to monitor the water level in real time. Test 

verification data was collected to ensure the system's accuracy, serving as a benchmark obtained 

through an automatic monitoring system. 

 
Table 1 shows the software used for the project. 

Software Description 

Node-RED 

 
 

Node-RED is a programming tool for wiring 

together hardware devices, APIs, and online 

services in new and interesting ways. It 

provides a browser- based editor that makes 

it easy to wire together flows using the wide 

range of nodes in the palette that can be 

deployed to its runtime in a single-click. 

MQTT Broker 

 

MQTT is an OASIS standard messaging 

protocol for the Internet of Things (IoT). It is 

designed as an extremely lightweight 

publish/subscribe messaging transport that is 

ideal for connecting remote devices with a 

small code footprint and minimal network 

bandwidth. 

ThingSpeak 

 

ThingSpeak is an IoT analytics platform 

service that allows you to aggregate, 

visualize, and analyze live data streams in the 

cloud. You can send data to ThingSpeak from 

your devices, create instant visualization of 

live data, and send alerts. 

 

2.2 System Block Diagram 

Figure 1 displays the block diagram in detail. This block diagram showcases the key components 

and their interactions in this Water Level Monitoring System User Interface project. Figure 2 highlights 

the role of Node-RED as the platform for designing the dashboard, MQTT as the communication 
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protocol, and ThingSpeak as a cloud-based platform for data storage and visualization, and user 

interaction for adjusting settings. Together, these components enable seamless data transmission, 

visualization, and storage in your system. 

 

Figure 1: Full block diagram 

 

Figure 2: Block diagram of Water Level Monitoring System User Interface 

 

2.3 System Flowchart 

The flowchart in Figure 2 represents the operation of a Water Level Monitoring System User 

Interface. The system begins by initializing its components, including sensors and the user interface. It 

establishes a connection with the water level sensor using MQTT (Message Queuing Telemetry 

Transport) protocol to receive data. The MQTT connection ensures efficient and reliable 

communication between the system and the sensor. Additionally, the system establishes a connection 

with a ThingSpeak as a cloud-based platform for data storage and visualization, and user interaction for 

adjusting settings. This connection allows for efficient data management and storage. The system then 

reads the water level measurement from the sensor and displays it on the user interface. It checks if the 

water level exceeds a predefined threshold. If it does, an alert mechanism is triggered to notify the user, 

and an alert message is displayed on the interface. If the water level is within the safe range, any active 

alerts are cleared. The system allows user interaction, where the user can check button status and 

perform corresponding actions. User settings such as adjusting the threshold and saving settings are 

also available. The user interface is updated with the latest information and changes. The system loops 
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back to continuously monitor and update the water level data and user interface. It stops or shuts down 

when the operation is complete or when the user initiates a stop command. This flowchart outlines the 

sequential steps involved in monitoring the water level, establishing a connection using MQTT and 

ThingSpeak, displaying the data, checking for abnormalities, allowing user interaction, and 

continuously updating the system based on data and user input. 

 

Figure 3: System Flowchart 

 

2.4 The Framework of Node-RED 

Node-RED is the foundation of the Water Level Monitoring System User Interface project. It 

provides a user-friendly visual programming interface for creating flows by connecting pre-built nodes. 

Figure 3 shows its extensive node library with various functionalities like displaying information on the 

dashboard and interacting with external services. With Node-RED, users can easily integrate 

components like MQTT for data communication and ThingSpeak for data storage. The highlight is the 

dashboard creation feature, allowing users to design customized interfaces with charts, gauges, buttons, 

and input fields. In summary, Node-RED simplifies the development process and empowers users to 

create an intuitive and efficient water level monitoring system. 
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Figure 4: The framework on flow canvas of Node-RED 

3. Results and Discussion 

3.1 Results 

The project was conducted in the university campus lake at 5 pm. The purpose was to test the system 

in a real environment and analyze the data with natural errors present. Two nodes were submerged in 

the lake at water levels of 10 cm, 20 cm, and 30 cm. These nodes were equipped with ultrasonic sensors 

and connected to laptops via gateway microcontrollers to transmit data to ThingSpeak. The accuracy of 

the data was analyzed through observation in the serial monitor and displayed on the Node-RED user 

interface. Figures 5 show the nodes submerged at surface of the lake, collecting data for display on the 

ThingSpeak platform and serial monitor. 

 

Figure 5: The project implementation at nearby lake. 

Water level readings for Node 1 at 10 cm, 20 cm, 30 cm levels are observed through serial monitors 

and the data is sent to the ThingSpeak platform. The collected data is transformed into a line graph to 

show the difference between the 3 water levels as shown in Figure 6. 
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Figure 6: Line graph of Data for Node 1 

 

Water level readings for Node 2 at 10 cm, 20 cm, 30 cm levels are observed through serial monitors 

and the data is sent to the ThingSpeak platform. The collected data is transformed into a line graph to 

show the difference between the 3 water levels as shown in Figure 7. 

 

 

Figure 7: Line graph of Data for Node 2 

The data analysis allowed users to monitor the water level, track changes over time, and make 

informed decisions based on the displayed metrics or parameters. The user-friendly interface facilitated 

easy data interpretation and enabled users to take appropriate actions based on the analyzed data. To 

analyze the collected data, Node-RED was integrated with ThingSpeak to retrieve the stored data and 

visualize it on the user interface dashboard. Using the graphical interface of Node-RED, the user 

interface dashboard was designed to display the collected data. The water level readings were visually 

represented using appropriate widgets like gauges, and charts as shown in Figure 8. 
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Figure 8: The Water Level Monitoring System User Interface (Node-RED Dashboard) in scale 50%. 

 

According to Figure 9, out of the 15 respondents, 7 of them have a diploma level, while 6 

respondents have a bachelor's level. The number of respondents with a master's level and above is 2 

people, and there are no respondents at the secondary school level. Additionally, 12 out of the 15 

respondents are female, while the remaining 3 respondents are male. 

 

Figure 9: The chart of Demography Respondent (Education vs Gender) 

 

According to Figure 10, among the respondents, 6 out of 15 falls into the age group of 19 years and 

below, as well as the age group of 20-25 years. Additionally, 2 respondents belong to the age group of 

26-30 years, while 1 respondent is aged 31 years and above. In terms of gender, the chart indicates that 

12 out of 15 of the respondents are female, while 3 respondents are male. 

0 1 2 3 4 5 6

Secondary School

Diploma

Bachelors's Degree

Master and above

Secondary School Diploma Bachelors's Degree Master and above

Male 0 1 2 0

Female 0 5 4 2

Demography Respondent Education Vs Gender
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Figure 10: The chart of Demography Respondent (Age vs Gender) 

 

Feedback from users is generally positive. Most respondents rated the website as very easy to use, 

confident and likely to be used frequently. There were some minor concerns raised about the complexity 

of the website, but overall, most users found it easy to use. Ratings for the first three questions were 

very consistent, with most respondents rating the website as very easy to use (13 out of 15) or agreeing 

(1 out of 15). Ratings for the fourth and fifth questions were also very consistent, with most respondents 

rating their likelihood of use or agreement as either 5 (10 out of 15) or 4 (3 out of 15). Feedback from 

users will be used to improve the website and address any areas of concern. Making the website more 

user-friendly will focus on and address any areas of complexity raised by users. Figure 11 shows the 

comparison between 5 surveys that had been conducted. 

 

 

0 1 2 3 4 5 6 7

19 and below

20 -25

26-30

31 and above

19 and below 20 -25 26-30 31 and above

Male 0 2 1 0

Female 6 4 1 1

Demography Respondent Age Vs Gender
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Figure 11: Comparison of each Feedback and Insights regarding the User Interface 

3.2 Discussion  

The project successfully designed a web-based user interface for monitoring water levels in paddy 

fields. It provides real-time data, enabling users to make informed decisions and prevent water-related 

issues. The interface offers convenient access and monitoring, reducing conflicts and improving 

productivity in rice farming. While the system meets initial requirements, addressing limitations and 

user feedback can enhance its functionality. 

By delivering accurate and timely information, the system meets the crucial need for effective water 

management in paddy fields. The web-based interface allows owners and management to access real-

time water level data for each paddy plot, empowering better decision-making to prevent water overflow 

or inadequate supply. This contributes to improved productivity and reduced conflicts in the agricultural 

sector. 

Although the project achieved its objectives by providing a user-friendly interface and real-time 

data, there is room for improvement. Technical constraints, scalability concerns, and user feedback 

should be considered to enhance the system's functionality and usability. With further enhancements, 

the water level monitoring system can continue to support efficient water management in paddy fields, 

benefiting rice farmers and the management committee. 

4. Conclusion 

In conclusion, this project successfully designed and implemented a user-friendly water level 

monitoring system interface for paddy fields. The system effectively addresses the challenges faced by 

rice farmers and the management committee by providing real-time water level data and supporting 

better decision-making to prevent water overflow or inadequate supply. The web-based interface allows 

convenient access and monitoring of the water level information, enhancing productivity in the rice 

farming sector. The project met its objectives of delivering an intuitive interface and accurate data for 

efficient water management. 
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Agree 1 3 3 3 1
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Disagree 0 1 1 0 1

Very Disagree 0 1 0 0 0
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Based on the project's findings, several recommendations are proposed. Firstly, consider enhancing 

the system by incorporating additional features such as historical data analysis, trend visualization, and 

predictive analytics to provide deeper insights and proactive decision-making support. Secondly, extend 

the system's compatibility to mobile devices through responsive design or a dedicated mobile 

application to enable users to access the interface conveniently on their smartphones or tablets. Thirdly, 

gather user feedback to iteratively improve the interface, functionality, and system performance. 

Additionally, explore integration with IoT devices like automated water control mechanisms or weather 

sensors to streamline water management processes. Lastly, evaluate scalability and prioritize data 

security measures to accommodate a growing number of paddy plots while ensuring the protection of 

sensitive information and user privacy. Implementing these recommendations will further enhance the 

system's capabilities, providing comprehensive insights, improved user experience, and contributing to 

sustainable agricultural practices in paddy fields. 
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