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The increasing demand for clean and safe water has become a major concern in both industrial and environmental sectors.
Traditional methods of water quality analysis are time-consuming and require laboratory testing, which makes real-time monitoring difficult.
To overcome this issue, a real-time water quality monitoring system is proposed using Arduino and ESP8266. The system continuously
measures important water parameters such as pH, turbidity, total dissolved solids (TDS), temperature, and water level using various sensors.
A water level sensor ensures that measurements are taken only when water is present, improving system reliability. Additionally, a GPS module
is integrated to provide the exact geographical location of the monitoring device, making it suitable for deployment in rivers and industrial
environments. The Arduino microcontroller processes all sensor data and displays the readings on a 16x2 12C LCD for local monitoring.
Furthermore, the data is transmitted to the ESP8266 Wi-Fi module, which sends the information to a cloud-based platform for real-time
monitoring through a web dashboard. This system provides an efficient, low-cost, and scalable solution for continuous water quality
assessment. The proposed approach helps in better decision-making and ensures timely detection of water contamination.

An increasing concern in today’s world is the deterioration of water quality due to rapid industrialization, urbanization,
and population growth. Water is an essential resource for human life, agriculture, and industrial activities, yet it is continuously
exposed to pollutants and harmful substances. Water bodies such as rivers, lakes, and industrial discharge outlets are becoming
contaminated, which makes regular monitoring necessary. Various parameters such as pH, turbidity, total dissolved solids (TDS),
temperature, and water level play a significant role in determining water quality. If these parameters are not maintained within
acceptable limits, it may lead to serious environmental issues and health hazards.

Traditional methods of water quality testing involve manual sampling and laboratory analysis, which are time-
consuming, costly, and not suitable for real-time monitoring. These methods fail to provide continuous data, making it difficult
to detect sudden changes in water conditions. Therefore, there is a need for an efficient and automated system that can monitor
water quality continuously and provide real-time information for better decision-making.

With the advancement of the Internet of Things (l1oT), smart monitoring systems have been developed that integrate
sensors, microcontrollers, and wireless communication technologies. These systems enable continuous monitoring of
environmental parameters and allow data to be accessed remotely. In this context, a real- time water quality monitoring system
is proposed using Arduino and ESP8266. The system is capable of measuring important parameters such as pH, turbidity, total
dissolved solids (TDS), temperature, and water level. A water level sensor ensures that measurements are taken only when water
is present, thereby improving the accuracy and reliability of the system.

The Arduino microcontroller acts as the central unit, collecting and processing data from all sensors. The measured values
are displayed on a 16x2 12C LCD for local monitoring, allowing users to view real-time readings directly. Furthermore, the
Arduino communicates with the ESP8266 Wi-Fi module, which transmits the data to a cloud-based platform. This enables remote
monitoring through a web dashboard, providing easy access to water quality information from any location. In addition, a GPS
module is integrated into the system to provide the exact geographical location of the monitoring device, making it suitable for
applications in rivers and industrial environments.

The proposed system offers a low-cost, efficient, and scalable solution for real-time water quality monitoring. It helps in
early detection of water contamination and supports effective environmental management. Such systems can play a vital role in
improving water safety and promoting sustainable development. (1)(2)(3)

In recent years, several water quality monitoring systems have been developed using different technologies and
approaches. Many researchers have proposed systems based on 10T that use sensors to measure parameters such as pH, turbidity,
temperature, and dissolved solids. These systems provide real-time monitoring and improve the efficiency of water quality
analysis compared to traditional methods.

Some existing systems focus only on limited parameters, which reduces the accuracy of water quality assessment. In
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addition, many systems do not include location tracking, making it difficult to identify the exact source of contamination. Other
approaches rely on expensive equipment, which limits their practical implementation in large-scale applications.

With the advancement of microcontrollers and wireless communication modules such as Arduino and ESP8266, low-cost
and efficient monitoring systems have become possible. These systems allow continuous data collection and remote monitoring
through cloud platforms. However, there is still a need for a system that integrates multiple parameters along with location
tracking and real-time data transmission.

The proposed system addresses these limitations by combining multiple sensors for measuring pH, turbidity, TDS,
temperature, and water level, along with GPS integration for location tracking. It also provides real-time data monitoring through
a web dashboard using 10T technology, making it more efficient and practical for industrial and environmental applications.

M)

The proposed system is designed to monitor water quality parameters in real time using a combination of sensors, a
microcontroller, and a wireless communication module. The overall system consists of pH, turbidity, total dissolved solids (TDS),
temperature, and water level sensors connected to an Arduino microcontroller. These sensors continuously measure the respective
parameters of water and provide analog or digital signals to the Arduino for processing.

A water level sensor is used to detect the presence of water, ensuring that the system starts operation only when water is
available. This improves the reliability of the system and avoids false readings. The pH sensor measures the acidity or alkalinity
of water, while the turbidity sensor determines the clarity of water by detecting suspended particles. The TDS sensor is used to
estimate the concentration of dissolved solids, and the temperature sensor measures the water temperature, which affects overall
water quality.

The Arduino microcontroller acts as the central processing unit of the system. It reads data from all sensors, processes
the values, and displays the results on a 16x2 12C LCD for local monitoring. The system is programmed in such a way that it
alternates between displaying sensor data and GPS coordinates to improve user interaction.

For remote monitoring, the Arduino communicates with the ESP8266 Wi-Fi module using serial communication. The
ESP8266 is configured as a wireless interface that transmits the collected data to a cloud-based platform in real time. This allows
users to access water quality data through a web dashboard from any location.

In addition, a GPS module is integrated into the system to provide the exact geographical location of the monitoring
device. This feature is particularly useful for applications in rivers and industrial areas, where tracking the source of contamination
is important. The complete system operates as an 10T-based solution that enables continuous monitoring, data transmission, and
real-time visualization of water quality parameters. (1)
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Fig.1 Block Diagram of Water Quality Monitoring System

The proposed system was successfully implemented and tested to monitor various water quality parameters in real time.
The sensors used in the system, including pH, turbidity, total dissolved solids (TDS), temperature, and water level sensor, were
able to provide continuous and stable readings under different conditions. The water level sensor ensured that the system started
operation only when water was present, which improved the reliability and accuracy of the readings.

The pH sensor provided values indicating the acidity or alkalinity of water, while the turbidity sensor effectively detected
the presence of suspended particles. The TDS sensor measured the concentration of dissolved solids, and the temperature sensor
recorded variations in water temperature. The collected data was displayed on thel6x2 12C LCD, allowing real-time local
monitoring of all parameters.

In addition to local display, the data was successfully transmitted to the ESP8266 module and further sent to a cloud-
based platform using Wi-Fi. The web dashboard displayed all the parameters in real time, enabling remote monitoring of water
quality. The integration of the GPS module allowed the system to provide accurate geographical location data, which is useful
for identifying the exact monitoring point in rivers and industrial areas.

The system demonstrated reliable performance with consistent readings after calibration. It provides an efficient and low-
cost solution for real-time water quality monitoring. However, the system does not directly detect bacterial contamination, and
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water quality is inferred based on measured parameters. Overall, the system is suitable for environmental monitoring and
industrial applications where continuous observation of water quality is required.

In this paper, a real-time water quality monitoring system using Arduino and ESP8266 has been successfully developed
and implemented. The system is capable of measuring important water quality parameters such as pH, turbidity, total dissolved
solids (TDS), temperature, and water level. The integration of a water level sensor ensures reliable operation, while the GPS
module provides accurate location information of the monitoring system.

The collected data is displayed on a 16x2 12C LCD for local monitoring and is also transmitted to a cloud platform
through the ESP8266 Wi-Fi module for remote access via a web dashboard. The system provides a low- cost, efficient, and
scalable solution for continuous water quality monitoring in industrial and environmental applications.

Although the system does not directly detect bacterial contamination, it effectively evaluates water quality based on
measurable parameters. The proposed system can be further enhanced by integrating advanced sensors and cloud-based data
analytics for improved performance. Overall, this system contributes to better water management and supports environmental
sustainability.

The proposed system can be further improved by integrating advanced sensors for more accurate water quality analysis.
Future enhancements may include the use of machine learning algorithms for predicting water contamination levels. Cloud-based
data storage and analytics can also be implemented for long-term monitoring and analysis. Additionally, a mobile application can
be developed to provide real-time alerts and notifications to users. The system can also be expanded for large-scale deployment
in smart cities and industrial monitoring systems.

IO T Based Water Monitoring Sy sterm

Lat: 28 _ 97320
Lom: 77 _ &6<4170
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