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Abstract 

Water is an increasingly scarce resource, and efficient water management has become critical for 

sustainable development. This research presents the design and implementation of a low-cost, real-

time water level monitoring system using Arduino Uno and ultrasonic sensor technology. The system 

measures tank water levels using non-contact ultrasonic sensors and provides real-time feedback 

through an LCD display, LEDs, and audible alerts via a buzzer. The project aims to reduce human 

intervention, prevent water wastage due to overflow or underflow, and support sustainable water 

resource management in residential, agricultural, and industrial applications. Results indicate high 

accuracy, low maintenance, and affordability, making the system suitable for large-scale adoption in 

water-scarce regions. 

 

Introduction 

Water scarcity is a global issue, with millions lacking access to safe and sufficient water. In India, 

water wastage due to overflow in storage tanks, inefficient irrigation, and lack of real-time monitoring 

is a persistent problem. Most existing systems are either manual or expensive, which limits their 

accessibility, especially in rural and semi-urban areas. 

Water level monitoring helps maintain optimal water use and prevents unnecessary pumping, thereby 

saving electricity and water. This study introduces an Arduino-based solution that integrates 

ultrasonic sensing technology, LED visual indicators, LCD displays, and audible alarms to ensure 

timely intervention in case of abnormal levels. The primary objectives are to: 

• Eliminate manual water level checking. 

• Automate water level tracking and alert generation. 

• Support low-cost and sustainable water infrastructure. 

 

Literature Review 

Several research efforts have been undertaken to develop water level monitoring systems with an 

emphasis on automation, accuracy, and cost-efficiency. The following studies offer valuable insights 

into existing approaches and highlight gaps that this project seeks to address: 
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Shilpa et al. (2019): Developed a system using an ultrasonic sensor interfaced with an Arduino Uno to 

detect and display the water level on an LCD screen. The study emphasized the simplicity and 

practicality of using ultrasonic range finders for short-range fluid monitoring. 

Yang et al. (2017): Focused on urban pipeline leak detection using AI-enhanced sensors. Though 

centered on leakages, the study demonstrated the value of sensor networks and real-time data 

analysis in municipal water systems, indirectly influencing water conservation through automation. 

Getu and Attia (2016): Proposed a low-cost automatic water level controller and pump switch using 

float sensors and microcontrollers. The research highlighted the advantages of automation in avoiding 

water wastage, although float sensors can be prone to mechanical wear over time. 

Patel & Patel (2014): Demonstrated the use of analog water sensors with Arduino boards for small 

domestic tanks. Although functional, the analog sensors lacked long-term durability in harsh water 

conditions, making ultrasonic alternatives more attractive. 

Duggal & Shankar (2017): Designed and tested an Arduino-based tank level indicator using the HC-

SR04 ultrasonic sensor. Their results validated the sensor's reliability in non-contact water level 

sensing applications. However, their system was limited in output functionalities such as real-time 

alert systems. 

Jadhav et al. (2020): Developed a GSM-enabled water level monitoring system for remote 

management. While offering advanced communication features, the system's complexity and cost 

make it less feasible for rural deployment. 

Al-Fuqaha et al. (2015): In the broader context of IoT-enabled water monitoring, the authors 

discussed the role of embedded systems in enhancing water infrastructure. Their framework, though 

theoretical, laid the foundation for using IoT for environmental monitoring. 

These studies underscore the reliability of microcontroller-based systems for real-time monitoring. 

However, a gap persists in delivering a feature-rich, low-cost, and user-friendly design with multi-

mode alerts suitable for rural and semi-urban environments. This research addresses this need by 

integrating ultrasonic sensing with LCD feedback, LED indicators, and an audio buzzer—all powered 

by Arduino Uno. 

 

System Design and Methodology 

The proposed system architecture consists of sensing, processing, and output modules. The workflow 

includes: 

1. Sensing Module: An HC-SR04 ultrasonic sensor emits high-frequency sound pulses and 

measures the time taken for the echo to return. This delay is converted to distance. 

2. Processing Module: Arduino Uno receives the echo time and computes the water level by 

subtracting the distance from the tank height. 

3. Output Module: The water level is displayed on a 16x2 LCD. LEDs glow in different colors 

based on thresholds. A buzzer sounds when levels are too high or too low. 

The setup is compact, portable, and powered using a 9V battery or DC adapter. 
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Components and Their Roles 

• Arduino Uno: Acts as the brain of the system. It receives sensor input, processes data, and 

controls outputs. 

• Ultrasonic Sensor (HC-SR04): Measures distance by emitting sound waves. Operates on the 

principle of echo-ranging. 

• LCD Display (16x2): Presents real-time level in percentage and numeric form for easy 

interpretation. 

• LED Indicators: 

o Green: Water level > 75% (Safe) 

o Yellow: 50% – 75% (Moderate) 

o Orange: 25% – 50% (Low) 

o Red: <25% (Critical) 

• Buzzer and Transistor (2N2222): Buzzer sounds under critical conditions. The transistor 

acts as a switch. 

• Power Supply: 9V battery or 12V DC adapter for sustained operation. 

All components are assembled on a breadboard or PCB with soldered joints for reliability. 

 

Working Principle 

• The sensor emits ultrasonic waves that reflect back from the water surface. 

• The Arduino calculates the time delay and converts it to distance using the formula: 

Distance = (Time × Speed of Sound) / 2 

• The water level is determined by subtracting measured distance from tank height. 

• LCD shows the water level percentage. 

• LEDs and buzzer operate based on set thresholds. 

This process repeats every half second to ensure near real-time updates. 

 

Software and Programming Logic 

The Arduino code is written in C/C++ and compiled using the Arduino IDE. Core logic includes: 

• Sensor Reading: Trigger pin emits pulse; echo pin receives it. 

• Computation: Time difference converted to distance. 

• Threshold Logic: Conditional statements activate LEDs and buzzer. 

• LCD Interface: Displays level percentage with user-friendly messages. 

• Looping Function: Executes continuously for uninterrupted monitoring. 

The modular code allows easy customization of thresholds and tank dimensions. 

 

Experimental Setup and Results 

The system was tested on a prototype tank with known height (30 cm): 

• Accuracy: ±2 cm error in water level measurement. 

• Visual Output: LEDs responded instantly to level changes. 

• Auditory Alerts: Buzzer operated reliably at critical points. 

• LCD Display: Provided continuous updates every 500 ms. 

• Environmental Conditions: Functioned well in indoor and semi-outdoor tests. 
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These outcomes confirm the system’s viability for household and agricultural use. 

 
Fig. Circuit Diagram 

 
Fig. Final Project 

Cost Analysis and Feasibility 

Component Quantity Cost (INR) 

Arduino Uno 1 500 

Ultrasonic Sensor 1 300 

LCD Display 1 300 

Buzzer + Transistor 1 120 

LEDs + Resistors 4 100 

Power Supply & Wiring 1 set 300 

Enclosure & Mounting - 1000 

Miscellaneous Hardware - 2000 

Total Cost — 4520 

The project is affordable and scalable, especially for deployment in resource-limited rural areas. 

 

Applications and Societal Impact 

• Domestic Tanks: Prevents overflows and under fills. 

• Agriculture: Optimizes irrigation and minimizes pump operation. 

• Municipal Water Systems: Enables real-time water monitoring in small reservoirs. 

• Smart Cities: Can be integrated into IoT platforms for data analysis. 

• Education: Useful as a learning model for embedded systems and sustainability projects. 

Benefits include water conservation, electricity savings, and improved community hygiene. 
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Conclusion 

This study demonstrates a successful application of open-source electronics in addressing water 

management challenges. The proposed Arduino-based ultrasonic water level monitoring system is 

economical, reliable, and easy to install. It has immense potential for scaling in both rural and urban 

areas to promote sustainable water use. 

Future improvements could include wireless transmission, mobile app interfaces, and integration 

with automatic pump control. With such enhancements, the system can contribute significantly to 

India’s water conservation mission and smart infrastructure development. 
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