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Abstract- The conventional method of testing water quality involves collecting samples of water manually and then using 

laboratory methods to test and analyse the collected samples. But this method is time consuming, involves wastage of man 

power, and uneconomical. The water quality measuring system that we have implemented checks the quality of water in real 

time through various sensors.  The microcontroller transfers the data collected by the sensors to the smart phone/PC using Wi-

Fi connection. This system can keep a strict check on the pollution of the water resources and thus ensures to provide safe 

drinking water. 
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I. INTRODUCTION 
 

Water is one of the most essential natural resource that has 

been gifted to mother earth. But the rapid development of 

the society and numerous human activities speeded up the 

contamination and deterioration of the water resources. 

Thus water quality monitoring is necessary to identify any 

changes in water quality parameters from time-to-time and 
make sure its safety in real time.  

 

The Central Pollution Control Board (CPCB) has 

established a series of monitoring stations on water bodies 

across the country which monitor the water quality on 

either monthly or yearly basis. This is done to ensure that 

the water quality is being maintained or restored at desired 

level. Water quality monitoring helps in evaluating the 

nature and extent of pollution, and effectiveness of 

pollution control measures. 

 

The available water resources are getting depleted and 
water quality is deteriorated due to the rapid increase in 

population and need to meet demands of human beings for 

agriculture, industrial, and personal use. The quality of 

ground water is also affected by pesticides and 

insecticides. The rivers in India are getting polluted due to 

industrial waste and discharge of untreated sewage.  

 

The proposed IoT based system is embedded with sensor, 

micro-controller, and network connectivity that enables 

these objects to collect and exchange data. The IoT can be 

described as a huge web of embedded objects designed 
with built-in wireless technologies such that they can be 

monitored, controlled and linked within the existing 

Internet infrastructure.  

 

Each device has a unique identification and must be able 

to capture real-time data autonomously. Basic building 

blocks of IoT consist of sensors, processors, gateways, and 

applications. 

Wireless technologies such as the Wi-Fi, Bluetooth, 

ZigBee, RFID, 6LoWPAN (IPv6 Low Power Wireless 
Personal Area Network) allow the device to be connected 

to the Internet and to each other.  

 

The cloud services collect, store and analyze the data 

collected by the sensors and allow people to take decision 

accordingly. Mobile data management applications are 

being increased because of the rapid spread of mobile 

phones.  

 

Smart phones are becoming cheaper, they are easier to use 

and thus they have become a popular platform for 
computing and communication. Smart phones can be used 

for multiple types of information transmission. The mobile 

data applications along with sensor technology can 

improve the efficiency as well as accuracy of the data 

reporting for water quality monitoring system. 

 

II. LITERATURE SURVEY 
 

Dinh et al. (2007) proposed Design and deployment of a 

remote robust sensor network: Experiences from an 

outdoor water quality monitoring network [1]. This paper 

investigates the applicability of Wireless Sensor Network 

for monitoring water quality.  

 

Tie et al. (2010) proposed Design of Multi-Parameter On-

line Monitoring System of Water Quality based on GPRS 

[2]. This system uses water quality monitor to process the 

sample and send the relevant data to the monitoring Centre 
Through the GPRS data transmission.  

 

Silva et al. (2011) proposed Web based water quality 

monitoring with sensor network: Employing ZigBee and 

WiMax technologies. This paper presents the development 

of a web-based Wireless Sensor Network Application for 

monitoring water pollution using Zigbee and WiMax 

technologies.  
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Patil and Prasad (2020) proposed Impact of Nationwide 

Lockdown on Physico-chemical Parameters of Bhogavati 
River Water [4]. In this paper the author collected samples 

from Bhogawati river at village Balinga in Kolhapur 

district during the Indian nationwide lockdown period. 

The authors studied several physico-chemical parameters 

of river water such as pH, Electrical Conductivity, TDS, 

etc.  

 

Prasad & Patil (2008) proposed A study of physico-

chemical parameters of Krishna River water particularly in 

Western Maharashtra [5].  

 

The physico-chemical parameters of Krishna river water 
were studied in the month of May 2008. Nine samples 

were collected from different locations. The parameters 

like pH, EC, TDS, TS, BOD and DO etc. were determined 

in research lab of DKTE, Ichalkaranji.  

 

III. INTERNET OF THINGS 
 

With the advent of smart systems powered by data and 

artificial intelligence, the predictions about IoT industry 

are being true. Internet of Things (IoT) and its services are 

becoming an integral part of our everyday life. Internet of 

Things has been successfully changing technology to the 

point of being called the fourth industrial revolution, 

called as Industry 4.0. 

 

The internet, as we know it, is a global WAN (Wide Area 

Network) that connects computers around the world. 

Physically, they are just wires under the ground. A web 
server is capable of connecting to these “wires” directly. 

On the other hand, a web client needs to go through a 

server first to connect to another server or client. A web 

server is either software, hardware, or a combination of 

both that contains files needed to process and deliver web 

pages. A web client is simply any device that can send an 

HTTP/web request to a web server. HTTP is a unique 

protocol using which a web server and web client use to 

communicate.  

 

IV. IMPLEMENTATION 
 

This system makes use of four sensors (pH, conductivity, 

turbidity, and temperature) and microcontroller as a 

processing module. The sensors usually produce output in 

the form of analog signals. The ADC converts these 

signals into the digital format. These digital signals are 

sent to the microcontroller.  
 

The microcontroller will process the digital information 

and further communication is done via a Wi-Fi module. 

Thus we can see the information about water quality 

parameters onto the smart phone/PC. Fig. 1 shows the 

water quality monitoring system. We have used Arduino 

Uno board, thus used Arduino Software and Embedded-C 

code. 

 
Fig 1. Water Quality Monitoring System. 

 

1. ESP8266: 

We have used ESP8266 Wi-Fi module for trasnmitting 

data to the central server. This data can be accessed by the 

authorized users by logging into their accounts using a 

User ID and password. The received data can also be 

displayed on to a display device in real time.  

 

The ESP8266, manufactured by Espruino, is a low cost 

Wi-Fi module with full TCP/IP stack and inbuilt 
microcontroller chip. Performance of the system is 

improved and memory requirement is also minimized 

because of its integrated cache. Wireless Internet access 

can be introduced to any microcontroller based design 

using CPU AHB bridge interface or UART interface when 

Wi-Fi module works as Wi-Fi adapter.  

 

It uses serial transceiver (Tx/Rx) to send and receive data 

in Ethernet buffers, and serial commands to query and 

change configurations of the Wi-Fi module. It only 

requires two wires (Tx/Rx) to communicate between a 
microcontroller and Wi-Fi module. It offloads Wi-Fi-

related tasks to the module, allowing the microcontroller 

code to be very light-weighted.  

 

Wi-Fi Module is addressable over SPI and UART, making 

it easy to build an Internet of Things application. We use 

AT commands to connect to Wi-Fi networks and open 

TCP connections without need to have TCP/IP stack 

running in our microcontroller. By just directly connecting 

the microcontroller to this module, we can start pushing 

data up to the Internet (Central server). 

 

2. Arduino: 

The Arduino Uno board is built around ATmega328P 

microcontroller core. It has 14 digital IO pins and 6 analog 

input pins. It has integrated high speed flash memory 

support. Due to its low power consumption and small size, 

it is good to use where size is a key concern of system 

design.  

3. Sensors:  

The various sensors used in our system are described in 

this section.  

 
3.1 pH Sensor:  pH is a measure of acidity or alkalinity of 

water. It is defined as the negative logarithm of the 
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hydrogen ion concentration to the base 10. The pH scale 

ranges from 0 to 14. pH is low for acidic and high for 
alkaline solutions while neutral pH is 7. The natural source 

of water has a pH value around 7.  

 

A pH sensor, as shown in Fig. 2 possess a measuring 

electrode and a reference electrode. A battery positive 

terminal connected to the measuring electrode and 

negative terminal to the reference electrode. The reference 

electrode provides fixed potential and when pH sensor is 

immersed in the solution, the reference electrode does not 

change with changing hydrogen ion concentration.    

 

 
Fig 2. pH Sensor. 

 

3.2 Turbidity Sensor: The turbidity sensor, as shown in 

Fig. 3 quantitatively measures the suspended particles in a 
fluid. It detects water quality by measuring the levels of 

turbidity, or the opaqueness. It uses light to detect 

suspended particles in water by measuring the light 

transmittance and scattering rate, which changes with the 

amount of total suspended solids (TSS) in water. As the 

TTS increases, the liquid turbidity level increases. This 

liquid sensor provides analog and digital signal output 

modes 

 

 
Fig 3. Turbidity Sensor. 

 

3.3 Temperature Sensor:  A thermocouple sensor, as 

shown in Fig.4, is used for measuring temperature. This 

sensor consists of two dissimilar metal wires, joined at one 

end, and connected to a thermocouple thermometer or 

other thermocouple-capable device at the other end. When 

properly configured, thermocouples can provide 

temperature measurements over wide range of 

temperatures. 

  

 
Fig 4.  Thermocouple as Temperature Sensor. 

 

Fig 5 represents the hardware implementation diagram of 

the proposed system. 

  

 
Fig 5. Hardware Implementation. 

 

V.  RESULTS 
 

Authorized users can access data by logging on website as 

shown in Fig. 6. On entering the registered user ID and 
password, as shown in fig. 7, the parameters are displayed 

in the web page in the form of real-time plots.     

   

 
 

Fig 6. Webpage login. 

 

 
 

Fig 7. Display parameters. 
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VI. CONCLUSIONS 
 

We have successfully implemented and tested a low cost, 

efficient, and real-time water quality monitoring system. 

Through this system, the concerned officials can keep 

track on the levels of pollutions occurring in the water 

bodies and send immediate warnings to the public.  

 

This can help in preventing several diseases that are 
caused due to polluted water and presence of heavy 

metals. Quick actions can be taken to curb extreme levels 

of pollution. The system can be easily installed, and the 

task of monitoring can be done by any individual with 

minimal training.  
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