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ABSTARCT: Water is essential for life, and its wastage needs to be controlled to prevent scarcity. This Arduino-

based automatic water level controller project addresses water conservation by using ultrasonic sensors to 

measure water levels. Often, motors are left running unintentionally, causing significant water waste. This 

system intended to monitor and manage water levels in rural areas where oversight is challenging, thereby 

preventing overflow and wastage. The system activates the motor pump Whenever the water tank is empty and 

deactivates it once the water reaches a predefined level. The motor's status is displayed on a Liquid Crystal 

Display (LCD), providing users with real-time information. This automation reduces the manual effort required 

for daily water tank filling and overflow prevention. Because of its versatility, the system is able to utilized in 

schools, hotels, and industrial storage tanks—anywhere where It is imperative that control the quantity of water. 

This project supports resource sustainability and environmental conservation by effectively regulating water 

usage. 
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1. INTRODUCTION 

Water is an element thatis basicresource essential to thesurvival of all life forms on Earth, making it 

an important concern in today's world. Significant environmental and socioeconomic problems are 

brought about by inefficient water use and waste, especially where water management is practiced in 

remote areas is frequently problematic. To ensure that address these issues, the Arduino-based 

automatic water level controller project offers a dependable and effective way to monitor and manage 

the water levels in storage tanks. When the tank is empty, the system automatically turns on the motor 

pump by employing ultrasonic sensors to ascertain the water level precisely. The motor pump cuts off 

when the water reaches a set level, preventing overflow and cutting down on water waste. 

 

The system has a Liquid Crystal Display (LCD) that provides users with real-time information on the 

water level and pump activity by displaying the motor's status.Furthermore to saving water, this 

automated method lessens the labor-intensive human work needed to fill the tank and check its levels. 

Because of its adaptability, this kind of system is applicable in numerous locations, such as hotels, 

schools, and industrial storage tanks, where water level control is essential. This technology has a 

significant part in  sustainable water management techniques by guaranteeing efficient water 

utilization and reducing wastage, thereby tackling a critical environmental issue of our day. 
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2. LITERATURE SURVEY 

 

By automating water level monitoring and management, the system seeks to increase productivity and 

decrease human intervention. The authors emphasize how real-time data may be collected by sensors 

and microcontrollers, which can then become accustomed to adjust water pumps. This creative 

method offers a more dependable and approachable answer to typical problems in water resource 

management [1].The authors propose a system that uses sensors and IoT devices to collect real-time 

data on water levels, enabling automated and precise control of dam operations. This system aims to 

enhance safety, efficiency, and responsiveness in dam management, reducing the risk of overflow and 

ensuring optimal water resource utilization [3].The system leverages microcontrollers and the Blynk 

platform for instantaneous monitoring and automation. The proposed solution aims to enhance the 

management and efficiency of water reservoirs by providing an easy-to-use interface for remote 

control and data visualization. This approach helps in optimizing water usage and preventing issues 

such as overflow and water scarcity[5]. System designed to prevent water tank overflow using 

automation technology. The system integrates sensors along with a microcontroller to monitor water 

levels and manage the pump operation, ensuring efficient water usage. Additionally, a mobile 

application is employed for real-time monitoring and remote control within the water tank, enhancing 

user convenience and system management[6]. 

3. EXISTING SYSTEM 

Water pump management methods currently in use can be broadly classified into three categories: 

timer-based systems, float switch systems, and manual systems. Each has pros and cons of its own. 

Manual systems are easy to use and inexpensive, but they are labour-intensive, prone to human error, 

and require human intervention to keep an eye on and manage the pump. Float switch systems use a 

mechanical float that senses the level of the water to determine when to toggle between on and off the 

pump. These platforms are difficult toadjusted, have limited accuracy, and are prone to mechanical 

failure despite being reasonably simple and cost-effective. Regardless of the actual water level, timer-

based systems operate the pump according to a predetermined timetable.They are simple to set up, 

automated, and can be inefficient if water usage habits change. They may also overfill or underfill. By 

using sensors to monitor water levels, advanced sensor-based systems provide more accurate and 

efficient water management. They do, however, depend on sensor dependability and have greater 

upfront expenses additionally more complicated setup and maintenance requirements. 

4. PROPOSED SYSTEM 

By utilizing contemporary sensor and microcontroller technology to automate pump control and water 

level monitoring, the suggested Arduino-based mechanism for automatically controlling water levels 

seeks to completely transform the water management industry. Ultrasonic sensors, which offer precise 

and instantaneous assessments Showing the water levels within storage tanks, are at the heart of this 

system. An Arduino microcontroller receives continuous data from these sensors, and it evaluates the 

data to detect when below, the water level falls. a predetermined threshold. The technology 

automatically turns on the motor pump to refill the tank when it senses a low water level. Water is 

saved because the mechanism quickly turns off the pump as soon as water reaches The highest tier 

that has beenpredetermined. 

The system has an integrated Liquid Crystal Display (LCD) that shows the water levels and motor 

pump status at any given time, giving consumers instantaneous insight into how the system is 

operating. By guaranteeing that clients are constantly conscious of the water tank's condition, this 
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display improves the system's dependability and transparency. The system can also be improved with 

Internet of Things (IoT) features, which would further improve ease and efficiency by enabling users 

to monitor and manage the water pump remotely using a smartphone or web application. This method 

drastically decreases water waste while also reducing manual work by automating the water 

management process. The adoption of this automated system addresses the pressing problem of water 

conservation in a useful and significant way, promoting more sustainable water usage patterns. 

5. MATERIALS AND METHODS 

SL 

NO 

NAME IMAGE DESCRIPTION 

 

1 

 

ArduinoUno 

Board 

 

Developed by Arduino.cc and initially released in 

2010, the Arduino Uno is an open-source 

microcontroller board. It is according to the Microchip 

ATmega328P microprocessor (MCU). sets of 

input/output, including digital and analog pins on the 

microcontroller board allow it to communicate with 

various expansion boards, or shields and other 

circuits.[1] The board may be programmed using the 

Arduino IDE (Integrated Development Environment) 

and a USB type B cord. It includes six analog and 

fourteen digital I/O pins, six of which may used for 

PWM output. 

 

2 

 

Ultrasonic 

Sensor 

 

 

Sound waves are used by an ultrasonic sensor to 

gauge distance. It releases a pulse of high frequency 

sound that reverberates off of objects as it passes 

through the atmosphere. After detecting the echo 

coming back, the sensor measures the distance by 

calculating how long it takes for the echo to return. 

This measurement is often utilized in many different 

applications and possesses a high degree of accuracy, 

including robotic obstacle identification, automotive 

parking sensors, and tank level measuring. A 

transmitter to emit the pulse and a receiver to record 

the echo are usually included in the sensor. The 

object's substance and reflection angle, for example, 

able to possess an impact on its efficacy. 

 

3 

 

Relay 

 

 

Relays are accustomed to provide low-power control 

signals to circuits or high-power devices. An 

electromagnet within the relay is activated when a 

control signal is applied to the input terminals, 

moving a mechanical switch to open or close the 

contacts. This enables the relay to either complete or 

break a circuit, so turning on or off the attached load. 

Relays are adaptable and used to provide isolation and 

protection between distinct circuit portions in 

numerous applications, including as industrial 

machinery, electrical circuits, and automotive 

systems. 

 

4 

 

Bread 

board 

 

A protoboard, also known as a solderless breadboard, 

is a construction platform that is used to create semi-

permanent electronic circuit prototypes. Breadboards 

are reusable since they don't require soldering or track 

destruction,unlikeperfboards and stripboards. Because 

of this, breadboards are also well-liked by kids and are 

employed in technology education.  
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5 

 

Jumper 

wires 
 

 

In addition, jumper wiresreferred to as jump wires, 

jump cables, or DuPont wires—named after one of 

their manufacturers—are electrical wires or a group of 

them in a cable with connector pins at every end (or 

occasionally without them, simply "tinned"). 

Typically, they are employed to link theinternal or 

external components of a prototype or test circuit, 

either internally or with other components or 

equipment, without the need for soldering. Typically, 

jumpers are employed in conjunction with 

breadboards and other prototype equipment to 

facilitate the easy alterations to circuits as 

needed.Nevertheless, you can utilize the colors to 

distinguish between various types of connections, 

such power and ground.  

6 LCD 

 

Using polarizers and liquid crystals' ability to control 

light, an LCD is a type of optical gadget with 

electrical modulation that is similar to a flat-panel 

display. LCDs are utilized in many different 

applications, such as computer monitors, instrument 

panels, cockpit displays in airplanes, indoor and 

outdoor signage, and LCD televisions.  

 

 

6. METHODOLOGY 

 
Fig. 2 Architecture of water pump 

 

The first step in the process of an automatic water pump system is for use aultrasonic sensor to 

ascertain the water level. The sensor's output alerts the microcontroller at moment of water level  

falls. The microcontroller interprets the data and compares it to a preset threshold. The 

microprocessor triggers a relay to deliver electricity to water pump in the event that below, the 

water level falls the threshold. After that, the to fill the water tank, the pump runs. The device 

keeps a constant eye regarding the water level during this procedure. The microcontroller 

deactivates the relay to halt the pump and stop the water when it reaches the specified set point, 

preventing an overflow. Furthermore, an LCD screen might offer real-time information on water 

levels.whereas a pushbutton provides the user with manual control and adjusting choices. With 

the least amount of human involvement possible, this automated process guarantees effective and 

reliable water management. 
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5. RESULT 

 

Fig 1: Project End Product 

5.1 Experimental Investigations 

System Setup 

The Arduino is associated with the ultrasonic sensor's output, which is positioned the highest point of 

thewater tank. The Arduino-connected relay module uses signals from the microcontroller to regulate 

the pump. Real-time water level is displayed on the LCD. 

Result 

The ultrasonic sensor is employed by the system to continuously measure the water level. The 

Arduino activates the relay, which turns on the pump, when below, the water level fallsthe lower 

threshold. The Arduino deactivates the relay to stop the pump as the water level rises and crosses the 

upper threshold. 

6. CONCLUSION 

Theintelligent Water Pump System uses ultrasonic sensors to keep an eye on the level of water in a 

tank, so efficiently addressing the problems of overflow and waste. By automating the motor pump's 

control, this technology makes sure the pump runs only when necessary, lowering the possibility of 

overfilling and saving water. The Liquid Crystal Display (LCD)'s real-time status display improves 

operating efficiency by giving users unambiguous feedback. This technology is especially useful in 

places where reliable water management is essential, such hotels, schools, and industrial storage 

tanks. In the end, it facilitates sustainable water use habits, reduces waste, and streamlines water 

management activities. 

 

Since the structure isflexible and adaptive, it is suitable for a range of situations where water 

management is essential. It guarantees that guest amenities in hotels receive regular water supplies 

without wasting any water. In industrial environments, it keeps storage tanks' water levels at ideal 

levels to support productive operations and guard against overflow damage. It makes water 

management in educational institutions easier, requiring less maintenance and encouraging 

conservation. This system enhances environmental sustainability by reducing water waste and 

encouraging responsible water consumption behaviors, while also streamlining everyday water 

management activities through the integration of automated control and user-friendly monitoring. 

 

 

 

GIS SCIENCE JOURNAL

 VOLUME 11, ISSUE 8, 2024

ISSN NO : 1869-9391

PAGE NO: 28

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



 

REFERENCES 

[1]. Technology Innovation Management and Engineering Science International Conference, (TIMES-

iCON), Bangkok, Thailand, 2018, pp. 1–5, S. Sachio, A. Noertjahyana, and R. Lim, "IoT Based 

Water Level Control System" doi: 10.1109/TIMES-iCON.2018.8621630. 

[2]. "Automatic Water Tank Level and Pump Control System," M. S. Godwin Premi and J. Malakar, 2019 

Conference International on Intelligent Computing and Control Systems (ICCS), Madurai, India, 

2019, pp. 401-405, doi: 10.1109/ICCS45141.2019.9065438.  

[3].  In 2018, Bhimtal, India hosted the 3rd International IoT Conference: Smart Innovation and Usages 

(IoT-SIU), with S. S. Siddula, P. Babu, and P. C. Jain presenting "Water Level Monitoring and 

Management of Dams using IoT" pp. 1–5. doi: 10.1109/IoT-SIU.2018.8519843. 

[4]. "Wireless Automatic Water Level Controller" 2018 International Electrical Conference, Electronics, 

Communication, Computer, and Optimization Techniques (ICEECCOT), Msyuru, India, 2018, pp. 

495-500, doi: 10.1109/ICEECCOT43722.2018.9001551, S. Suraj, V. Bharath, and N. K. Sridhar. 

[5]. "Automation and Control System on Water Level of Reservoir based on Microcontroller and Blynk" 

in the the actions of the 14th Conference International on Telecommunication Systems, Services, & 

Utilization (TSSA, 2020, Bandung, Indonesia, pp. 1-4, doi: 10.1109/TSSA51342.2020.9310836), 

C. A. Siregar, D. Mulyadi, A. W. Biantoro, H. Sismoro, and Y. Irawati. 

[6]. "Automated Overflow Control Unit for Water Tanks Integrated with Mobile Application" Gowri S., 

Pranathi P., and K. Sravya, Journal of Information Sciences and Computing Internationally, vol. 9, 

no. 2, pp. 10–12, 2015.  

[7]. The article "Android Water Level-Based Intelligent Water Pump Controller Technique" was 

published in the International Journal of Computer and Communication Engineering Advanced 

Research in 2015. It was written by S. Paul, M. Das, A. Sau, and S. Patra.  

[8]. “A completely automated monitoring system water usage using an Android application and 

SMS”was developed by Deshmukh and published in the Journal of Engineering and Technology 

International Research in 2017. Volume 4, Issue 5,pp. 2548–2551.  

[9]. "Water Level Monitoring System Using IoT" Priya J. and Sailusha Chekuri, Engineering & 

Technology International Research Journal (IRJET), Issue: 12; volume: 04, Dec. 2017.  

[10]. The article "Review of an IoT-based Water Monitoring System" was published in the June 2017 

issue of Advance Engineering and Research Development International Journal by Pragati Damor 

and Kirtikumar J. Sharma.  

GIS SCIENCE JOURNAL

 VOLUME 11, ISSUE 8, 2024

ISSN NO : 1869-9391

PAGE NO: 29

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research


