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Abstract 

New capabilities are being added to sensors by the development of wireless communication 

technologies, and continuous improvements in sensor networks are essential for environmental 

applications. Industry 4.0, the Internet of Things, has an influence on environmental issues in 

addition to the automation sector. Since water is essential to human life, systems for routinely 

checking water quality must be established. About 40% of fatalities worldwide are linked to 

drinking polluted water. As such, there is an immediate need to guarantee that both urban and 

rural people have access to a steady supply of clean drinking water. Water Quality Monitoring 

(WQM) employs cost-effective, tailor-made solutions to monitor drinking water quality by 

integrating Internet of Things (IoT) technologies. The proposed system employs multiple 

sensors to assess diverse attributes. Since water is essential to human life and health, a 

monitoring system must be installed to consistently maintain high water quality.  

Water is essential to modern agricultural and commercial innovations, especially those that 

help farmers grow crops more efficiently and install surveillance systems to monitor physical 

factors such as humidity and water availability. Assessing pH variations and other water-

quality parameters is made simpler by wireless sensor networks. Real-time quality control 

across several locations is made possible by a wireless technology, such the Internet of Things 

(IoT), connecting a base station and nodes. This ambitious attempt's model is built and fueled 

by solar cells, which improves the utilization of the Internet of Things. The Wireless Sensor 

Network (WSN) collects information from numerous sensors located at the node, such as pH, 

turbidness, and oxygen levels, and transmits the gathered data to the central station. 

Subsequently, the received data is organized and visually represented in a textual format at the 

central station. The technology offers lower carbon emissions, reduced power consumption, 

and greater deployment versatility in remote areas. 
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1. Introduction 

The twenty-first century has seen a number of technologies arise in tandem with environmental 

problems, including pollution and global warming, which have contaminated drinking water 

supplies worldwide. Global warming, finite water supplies, and population growth are among 

the main obstacles to real-time water quality monitoring [1-5]. Consequently, it is imperative 

to develop more effective methods for ongoing assessment of indicators of water quality. 

 

The measurement of water's acidity or alkalinity is determined by the pH parameter, which 

represents the concentration of hydrogen ions [6-8]. A pH of 7 indicates neutral conditions, 

while higher values indicate alkalinity and lower values indicate acidity. Drinking water should 
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be maintained at a pH of 6.5 to 8.5. Increased turbidity in water signals the presence of unseen 

suspended particles, heightening the risk of waterborne infections. Cleaner water is indicated 

by lower turbidity, though. Temperature sensors measure water temperature and classify it as 

hot or cold. The flow sensor uses this information to determine how quickly water flows 

through it [9-14]. 

 

To ensure that drinking water remains safe, real-time quality monitoring needs to be 

implemented. We offer an economical resolution for monitoring water quality in real-time, 

seamlessly integrated into the IoT framework. These sensors gather information, which a 

central controller then processes. An ESP32 type core controller would be suitable[15-20]. 

Ultimately, the sensor data may be accessed online over a WI-FI system. 

 

Analyzing the data that was chosen from the water source becomes essential when 

contaminants are found. When the detected value drops below a preset threshold, an automated 

alarm is set off, and several instruments are used to look into the build-up of impurities in the 

water, allowing for timely remedial action. Our created model evaluates water sources and uses 

a wireless connection system to send the data it has gathered for examination online. These 

kinds of communication systems are quite important commercially, especially considering the 

growing interest in wireless sensor networks throughout the world[21-25]. 

 

Going one step further, this system alerts users who are located remotely when there are 

variations from pre-established benchmarks for water quality measures. The study aims to do 

two things: first, it presents a simple, affordable, and less complicated model; second, it 

compares the data with the Water Quality Index (WQI) and analyzes the results.  WQIs provide 

a comprehensive picture based on all measurements. An indicator for evaluating water quality 

for several purposes, such as drinking, farming, or aquatic life, is the Water Quality Index 

(WQI), which is commonly computed on a range from 0 to 100[26-28]. 

2. Literature Review 

 

The thorough investigation of water quality monitoring is covered in a publication by Nikhil 

Kedia titled "Water Quality Monitoring for Rural Areas-A Sensor Cloud Based 

Economical Project," It was presented at Dehradun, India, at the First International 

Conference on Next Generation Computing Technologies (NGCT-2015). In addition to 

integrating Sensor Cloud technology, the essay discusses the roles that network operators, 

government organizations, and communities have in promoting effective communication. It 

also covers methodology, sensors, embedded design, and information distribution. Although it 

is presently considered unfeasible to enhance water quality automatically, there is potential to 

increase water quality and public awareness via the judicious application of technology and 

cost-effective methods[29]. 

 

In the exploration of "Real Time Water Quality Monitoring System," Jayti Bhatt and Jignesh 

Patoliya underscore the imperative for real-time surveillance in ensuring the safety of potable 

water. Addressing this imperative, the authors advocate for an inventive solution centered on 

Internet of Things (IoT) technology for water quality monitoring. The envisaged system 

integrates a multitude of sensors capturing crucial parameters such as temperature, dissolved 

oxygen, conductivity, turbidity, pH, and turbidity, presenting a forward-thinking approach to 

instantaneous water quality assessment[30]. 

 

The significance of the term "smart city" has grown notably, particularly in response to the 
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global financial crisis of 2008. The rise of the Smart City Initiative is motivated by the 

imperative to formulate sustainable urban frameworks and enhance the well-being of 

inhabitants[31]. 

 

This method integrates graph topology analysis, anomaly detection, and lightweight 

compression to enhance burst detection accuracy. Through a meticulous examination of 

vibration change arrival times at sensor locations, the proposed methodology not only refines 

the precision of water burst event localization but also substantially reduces communication 

overhead between sensor devices and backend servers. The study indicates that, in contrast to 

conventional periodic reporting models, potential communication savings of up to 90% can be 

achieved[32]. 

 

K. Sri Dhivya Krishnan and P.T.V. Bhuvaneswari (2017) conducted a study to explore the 

correlation among pH, Total Dissolved Solids (TDS), and Conductivity as key indicators of 

water quality parameters (WQPs) for detecting hexavalent chromium in drinking water 

systems. The researchers emphasized the significance of these parameters in the identification 

of hexavalent chromium within drinking water. The investigation involved the analysis of four 

distinct samples contaminated with hexavalent chromium to extract essential WQPs, with 

conductivity, pH, and TDS acting as pivotal sensing elements. 

 

To normalize the correlational links among the parameters under consideration, the authors 

utilize several Linear Regression (MLR), which is a computationally complex procedure that 

involves several estimations of WQPs from the samples. The study's findings are graphically 

presented and show errors between estimated and actual values. The estimated values, 

according to the authors, are in close agreement with the metric values; the range of calculation 

errors is 0.33% to 19.18%.      

 

Development and Deployment of an Economical Water Quality Assessment System (2017), a 

versatile and cost-effective solution for water quality monitoring is proposed. The researchers 

introduce a microcontroller-based system with a focus on heightened accuracy. The primary 

objective of this system is to oversee various water attributes such as pH, turbidity, and 

temperature. The outcomes from the sensors are identified and presented on an LCD screen. 

 

In Lambrou et al.'s investigation conducted in 2014, emphasis was placed on the development 

and application of a portable, mobile, cost-effective, and reliable water level management 

system within a connected framework. The system incorporates two radio frequency (RF) 

transceivers strategically positioned on the sump and tank to continuously monitor water 

quality at the designated location. Facilitated by these RF transceivers, wireless connectivity 

to an internet server is established. The system is designed to operate autonomously, efficiently 

managing water levels to prevent depletion or overflow when the microcontroller is 

appropriately configured. Enhancing the system's functionality, a sensor array is integrated to 

capture various parameters such as temperature, turbidity, pH, and dissolved oxygen. The 

incorporation of this wireless system not only ensures effective water level management but 

also proves to be a cost-saving measure during installation[33]. 

3. Existing system 

A comprehensive soil assessment system may be developed by integrating sensors designed to 

detect hydrocarbons, compounds, and metal levels in soil. Monitoring soil quality and detecting 

waste material presence are two benefits of this technology. Additionally, sensors that can 

measure things like pH, conductivity, dissolved oxygen, turbidity, and so on[34]. 
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Although previous attempts have successfully included detecting components like pH and 

temperature sensors, there is still a problem with manually recording the results that are shown 

on the LCD. Not only does this manual process take longer, but it also causes delays in 

recording the outcomes of quantitative improvements. As a result, a more effective technique 

is needed to make it easier to record and analyze the full results of various change-of-state 

operations[35-37]. 

 

The scope of environmental telemonitoring applications has expanded dramatically with the 

growth of IoT and improvements in sensor technology. By developing stationary stations or 

floats with digital measurement capabilities, data logging, and wireless communication, 

research institutions have significantly advanced the field of aquatic monitoring. This study 

focuses on the following parameters: salinity, dissolved oxygen, temperature, turbidity, and 

pH. It is crucial to monitor them. Before enabling sensor interaction, establish connections 

between the Arduino and the sensors, including pH, turbidity, temperature, dissolved oxygen, 

and electrical conductivity. The gathered data is then processed using Arduino. After 

processing, the data is sent character by character from Arduino to NodeMCU over a serial 

connection. Subsequently, the entire string dataset is split into multiple datasets. 

 

The Firebase Realtime database receives the processed parameter data. From Firebase Cloud 

Store, we export the data in JSON format to our web domain, where it is displayed on our 

website. The online system is used for statistical analysis and decision-making procedures. 

 

 
Fig 1: Flow of Existing System 

 

Prior to exploring the complexities of our Innovative IoT-driven Water Quality Monitoring 

solution, it is essential to evaluate existing systems dedicated to water quality assessment. A 

variety of tools are used in traditional water quality monitoring systems, including "Secchi 

disks (for assessing water clarity), probes, nets, gauges, meters," and so on. However, the 

conventional methodology lacks in providing thorough measurements of water characteristic 

and identifying noteworthy changes. In the 21st century, despite numerous innovations, the 

challenge of widespread water pollution persists, particularly in coastal regions[37-40]. 

4. Proposed Method 
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In the envisioned system, an amalgamation of four sensors, pH, turbidity, ultrasonic, and DHT-

11, is integrated, with a microcontroller unit functioning as the central processing module. 

Additionally, the ESP32 Wi-Fi module (NodeMCU) is employed for data transmission. The 

microcontroller unit plays a pivotal role in water quality assessment, and the ESP32 stands out 

for its compact dimensions and minimal power consumption, making it an ideal choice for 

meeting the demands of point-of-sale technology. 

 

Analog signals are obtained by two of the four sensors that are used to collect data. The on-

chip ADC of the microcontroller unit transforms these analog data into digital representation 

so that additional analysis may be performed. Consequently, the analog output of the sensors 

is linked to the analog pins on the MCU. The digital pins on the MCU unit are immediately 

connected to the outputs of the other two sensors. All sensor data is analyzed by the MCU and 

sent to the Blynk server using the Wi-Fi data transmission module ESP32 (NodeMCU) for 

centralized server updates. When there is an issue, alert alerts are sent to mobile devices.  

 

 
 

 Fig 2: FLOW CHART 
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The block diagram illustrates how several sensors, such as those for flow, pH, temperature, and 

turbidity, are linked to a central controller. The central controller gathers and verifies the sensor 

values before transmitting the data over the internet. In this configuration, the main core 

controller is an Arduino. With Wi-Fi, the sensor data can be accessed online. 

 

pH sensor: The pH value of a solution determines how acidic or alkaline the solution is. The 

logarithmic pH scale runs from 0 to 14, with 7 serving as the neutral point. Solutions are 

categorized as basic or alkaline if their pH is greater than 7, and as acidic if it is less than 7. 

This sensor connects to Arduino with ease and runs on a 5Vpower source. Under normal 

circumstances, the pH ranges between 6 and 8.5. 

 
Fig 3: pH Sensor 

 

Turbidity sensor: Turbidity is a measurement of the degree of haziness or cloudiness in water, 

showing how much of its purity has been lost. This metric is crucial for determining the water's 

quality. Underwater aquatic plants are unable to get the light they need to thrive due to turbidity. 

Moreover, surface water temperatures may rise above average due to suspended particles at the 

water's surface, which boost solar radiation absorption. 

 
Fig 4: Turbidity Sensor 

Temperature sensor: The temperature of the water indicates how warm or cold it is. The 

DS18B20 temperature sensor is designed to detect temperatures between -55 and +125 °C. 

This digital sensor can measure temperature with accuracy and reliability. 
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Fig. 5: Temperature Sensor 

Flow sensor: The flow sensor gauges the velocity of water passing through it, featuring a 

pinwheel rotor comprised of a plastic valve body, a Hall Effect sensor, and a rotor. This rotor, 

rotating in tandem with the liquid flow, establishes a precise correlation between its speed and 

the flow rate. With each rotation of the pinwheel rotor, the Hall Effect sensor generates an 

electrical pulse. 

 
Fig 6: Flow Sensor 

 

Wifi module: With the inbuilt TCP/IP protocol stack of the stand-alone System on a Chip 

(SOC) ESP32 WiFi Module, any microcontroller may establish a WiFi network. This module 

can manage all Wi-Fi networking tasks without the assistance of another application processor, 

or it may act as a host for an application. Every ESP32 module is pre-programmed with 

software that includes an AT command set when it is supplied. This module, which is well 

acknowledged for its affordability, has amassed a sizable and continuously expanding customer 

base. 

 
Fig. 7: WiFi Module 

 

5. Schematic Circuit with its Working 
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Fig 8: Circuit diagram 

6. Methodology  

This work displays a system that is connected to a database and server and has the ability to 

monitor things remotely. The Conductivity Sensor-equipped System Controller serves as the 

user interface for several sensors, including turbidity, pH, LCD, temperature, and water level 

sensors, in addition to a Wi-Fi module. The system controller continuously collects data from 

every sensor and displays it on the LCD when it is switched on. Concurrently, it transmits 

relevant data to the Wi-Fi module so that cloud storage is possible. The turbidity sensor senses 

physical impurities in the water, such as dirt or dissolved materials, and when it finds these, it 

triggers an alert and turns off the water pump.  

 

The pH sensor assesses the acidity or alkalinity of water post-examination, providing insights 

into potential dissolved solvents or metallic particles while also determining whether the water 

is colorless, sharp, or alkaline. The water's conductivity is measured by the conductivity sensor; 

if metallic ions are present in excess, the conductivity will be greater, and the water will not be 

appropriate for drinking. When the conductivity goes beyond a certain threshold, the controller 

sounds an alert.  

The Arduino IDE is used to emulate the code, and the entire system is coded in Embedded C.  

The pH, turbidity, temperature, humidity, and water level of the surrounding environment are 

measured by sensors in the water quality monitoring system. Combining an M/S Espino 

microcontroller chip, a Wi-Fi chip, and a comprehensive TCP/IP stack, ESP8266 is an 

inexpensive WiFi module. Code is executed directly from external flash during program 

execution, increasing system performance and meeting storage requirements with the ideal 

cache size. 

7. Result and Conclusion 

The water quality monitoring system uses systematic data collection to measure contaminant 

levels in remote areas sequentially. This technique not only provides a thorough evaluation of 

the aquatic environment but also makes it easier to quickly identify unforeseen episodes of 

water pollution or natural disasters. It quickly transmits data on poor water quality to the 

monitoring centre via a high-speed communication network, providing decision-makers with 

graphical views to assess water quality. Our suggested method addresses this issue by 

leveraging Internet of Things technology to assess water contaminated with pollutants and 

provide a purifying solution. 

 

A water detection system employs a sensor to monitor water temperature, pH levels, and 

turbidity, utilizing the distinctive capabilities of the established GSM network. This 

technology's ability to independently assess water quality provides a low-cost, employee-free 

replacement. Water quality testing thus becomes more economical, useful, and rapid, 

demonstrating the system's adaptability. 

 

By substituting the appropriate sensors and adjusting the software, the system can be 

configured to monitor additional water-quality parameters. The operating process is easy to 

follow. The system's versatility and potential for future use are evident in its ability to monitor 

hydrological conditions, industrial and agricultural output, and air pollution. 
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Fig 9: Reading diagram 

8. Outcomes and Future Work  

Elevated Water Safety: Improved monitoring and real-time data analysis help ensure a 

safer drinking water environment by efficiently identifying and addressing contaminants 

and impurities. 

Reliable Water Quality: Homeowners can anticipate a consistent, elevated standard of 

water quality, ensuring the water purifier consistently delivers clean, safe water. 

Timely Contaminant Detection: The system's ability to detect contaminants early enables 

prompt maintenance and component replacement, mitigating health risks associated with 

subpar water quality. 

Energy-Efficient Operations: Efficient energy use leads to cost savings and a reduced 

environmental impact, resulting in lower utility bills for homeowners. 
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