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Abstract—The project ”Water Level Monitoring Using 
ESP8266, Ultrasonic Sensor, and Blynk IoT” aims to create a 
smart water level monitoring system capable of real-time remote 
monitoring. This device measures water levels in tanks or 
reservoirs using an ultrasonic sensor (HC-SR04) coupled to an 
ESP8266 microprocessor. Data is transferred to the Blynk IoT 
platform, which allows clients to check water levels via a mobile 
app. The system is scalable, cost-effective, and offers precise 
and dependable monitoring for both residential and commer- cial 
applications. Future generations could include automated pump 
control, cloud data storage, and portable battery-powered 
operation. 

I. INTRODUCTION 

For resource management in applications like irrigation, 

reservoirs, and water tanks, water level monitoring is cru- cial. 

This project measures water levels using an ESP8266 

microcontroller and an ultrasonic sensor, sending data in 

real time to the Blynk IoT platform. By allowing users 

to remotely monitor and control water levels, the Blynk app 

increases water management efficiency. With the help of the 

system’s precise, real-time data, users may minimise water 

waste, maximise resource use, and guarantee prompt 

replacement. The Blynk app is the perfect choice for both home 

and business applications because of its intuitive lay- out, 

which enables customisable alarms and historical data analysis. 

This economical and scalable solution supports wise resource 

management and sustainable water use. Furthermore, the 

seamless remote access and control from any location is 

made possible by the integration with IoT technology, 

guaranteeing dependability and ease. To give more thorough 

environmental data, the project can be further improved with 

more sensors, such as temperature and humidity sensors. 

This creative method encourages more intelligent decision- 

making, supporting sustainable development objectives and 

international water conservation initiatives. Because of its 

adaptability, the system can be used for a variety of purposes, 

such as flood disaster management, automated irrigation sys- 

tems, and monitoring of municipal water supplies. Because 

of its low power consumption and low maintenance needs, it 

is an environmentally beneficial solution that is likely to be 

widely adopted. The project may be extended to incorporate AI 

integration and predictive analytics for sophisticated water 

management techniques as technology develops, making it a 

solution that is prepared for the future. 

II. RELATED WORKS 

Several research have tackled water level monitoring using 

various technologies: 

• Ultrasonic Technology for Water Level Monitoring: 

Rural water supply management was shown to be effec- 

tive with a reservoir water level measurement system built 

around the HC-SR04 ultrasonic sensor. 

• Internet of Things Monitoring: In order to create 

scalable, reasonably priced water management solutions, 

researchers have combined ESP8266 microcontrollers 

with platforms such as Blynk. 

• Networks of Wireless Sensors (WSN): Wireless sensor 

networks have been used to track river and dam water 

levels, sending data in real time to cloud servers for 

resource management and flood forecasting. 

• GSM-Based Surveillance: Effective resource manage- 

ment was made possible by a water level monitoring 

system that used GSM modules to send users SMS 

notifications when water levels hit predetermined critical 

limits. 

• Smart Cloud-Based Systems: For water level monitor- 

ing, systems that integrate cloud services like AWS IoT 

and Google Cloud have made data storage, visualisation, 

and historical analysis simple. 

• Predictive Monitoring with Machine Learning: Based 

on past data, researchers have created machine learning- 

based algorithms that forecast patterns in water demand 

and streamline tank filling procedures. 

• Water Monitoring Solutions That Use Less Energy: 

Research has looked on solar-powered low-power Internet 

of Things nodes that can operate dependably in isolated 

locations without access to traditional electricity. 
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III. SYSTEM DESIGN 

A. Components Used 

 
TABLE I 

COMPONENTS AND SPECIFICATIONS 
 

 

 

 

 

 

 

 

 

 

 

 

B. Working Principle 

To determine the distance between itself and the water’s 

surface, the HC-SR04 sensor sends out ultrasonic waves. After 

processing the data, the ESP8266 determines the water level by 

using the maximum depth of the tank. The gauge widget in 

the Blynk app allows users to view the data in real-time after it 

has been sent over Wi-Fi to the Blynk cloud. 

C. System Architecture 

The architecture of the smart water management system is 

illustrated in Fig. 1. The system includes a sensor, controller, 

wireless communication module, cloud integration, and user 

interface via mobile phone or PC. 

 

 
Fig. 1. Block Diagram 

 

IV. METHODOLOGY 

A. Hardware Configuration 

The connections for the ultrasonic sensor are: 

• GND: Ground. 

• TRIG: Connected to GPIO 5 (D1) of ESP8266. 

• ECHO: Connected to GPIO 4 (D2) of ESP8266. 

• VCC: 5V power supply. 

The water level is calculated using the formula: 
Time (µs) × 0.034 

B. Software Setup 

• Install the Blynk app and create a project. 

• Configure the Gauge Widget with Virtual Pin (V1) and 

range (e.g., 0–200 cm). 

• Install the ESP8266 and Blynk libraries in the Arduino 

IDE. 

• Connect NodeMCU to the PC via USB to upload the 

code. 

C. Ease of Use 

The smart water management system’s component choices 

guarantee ease of use, accessibility, and integration. The 

Arduino IDE makes programming the ESP8266 NodeMCU 

simple, and it has built-in Wi-Fi for Internet of Things con- 

nectivity. The HC-SR04 ultrasonic sensor measures water level 

accurately and requires little setup. Prototyping without solder- 

ing is quick and effective thanks to a breadboard and jumper 

wires, which simplify circuit connections. Furthermore, the 

Blynk app provides an easy-to-use interface for displaying 

water level data on PCs or mobile devices, guaranteeing users’ 

access in real time. Easy code uploading to the ESP8266 and a 

smooth power supply are made possible by the USB cable. 

V. OPERATION AND MAINTENANCE 

A. Operation 

The technology measures and transmits water level data in 

real time on its own. After being switched on, the ESP8266 

determines the water level by reading data from the HC-SR04 

ultrasonic sensor and uploading it to the Blynk cloud. The 

Blynk software allows users to keep an eye on their data on 

their PC or mobile device. 

B. Maintenance 

• Regularly inspect sensor connections to ensure they are 

clean and secure. 

• Check the ultrasonic sensor for dust or water droplets on 

a regular basis. 

• Keep an eye on Wi-Fi connectivity and make sure the 

network is always available. 

• Check the power source to ensure continuous operation. 

• When needed, update the firmware to get better perfor- 

mance. 

VI. FUTURE IMPROVEMENTS 

• Automated Pump Control: Activates a pump based on 

predefined thresholds to maintain water levels automati- 

cally. 

• Alerts: Users can receive real-time email or SMS notifi- 

cations about critical water levels. 

Distance (cm) = 

The water level is then: 

(1) 
2 

• Cloud Data Storage: Providing historical data storage 

for research, reporting, and improved water resource 

planning. 

Water Level (cm) = Maximum Tank Height (cm)−Distance (cm) 

(2) 

• Battery Power Supply: Use a battery-powered system 

for off-grid or remote operations. 

Component Specification/Model Quantity 

ESP8266 (NodeMCU) ESP-12E / NodeMCU 1 

Ultrasonic Sensor HC-SR04 1 

Jumper Wires Male-to-Male 5–6 

Breadboard Standard Size 1 

USB Cable Micro USB (for 
NodeMCU) 

1 
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• Solar-Powered Operation: Installing solar panels im- 

proves energy efficiency and enables deployment in rural 

or low-resource areas. 

• Multi-Tank Monitoring: Using a network of sensors, the 

system is extended to monitor several tanks or reservoirs 

at once. 

• Machine Learning Integration: Utilising predictive an- 

alytics to anticipate patterns in water usage and enhance 

resource management. 

• Leakage Detection: Putting in sensors to find water 

supply leaks and stop water waste. 

• Voice Control Integration: For improved use, voice 

commands can be integrated via Google Assistant or 

Amazon Alexa. 

• Mobile Dashboard Enhancements: Improving the 

Blynk app’s design to include visual insights like charts, 

graphs, and anomaly detection. 

VII. CONCLUSION 

The suggested smart water management system offers an 

efficient, scalable, and cost-effective solution for real-time 

water level monitoring. The integration of the ESP8266 mi- 

crocontroller, an ultrasonic sensor, and the Blynk IoT platform 

assures precision and convenience. This technology is suited 

for use in residential, agricultural, and industrial contexts 

and provides considerable benefits in water resource man- 

agement. The system’s capacity to deliver real-time data and 

customisable notifications enables users to manage possible 

concerns such as water overflow, shortages, and waste. Remote 

accessibility via the Blynk app improves user convenience by 

offering smooth monitoring and control from any place. Its 

modular architecture makes it simple to adapt and upgrade 

for new features, such as incorporating meteorological data or 

linking to smart irrigation systems. This smart water manage- 

ment system helps to conserve water and use resources more 

efficiently by encouraging sustainable practices and reducing 

water waste. 
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