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Abstract 

Water is an important natural resource in our life. Quality of water needs to be 

monitor in real time in order to ensure safe and clean supply of drinking water. 

For that purpose IOT (Internet of Things) based water monitoring systems 

such as tank water level sensing monitoring and water pollution monitoring 

has been proposed. This paper describes design of IOT based water quality 

monitoring system, with the objective of notifying the user of the real- time 

water quality parameters. The system measures physical and chemical 

parameters of water quality such as pH, level, turbidity, temperature and 

humidity. This parameter detects water contaminants. The measured values 

from the sensors are processed by ESP8266 Wemos d1 mini and these 

processed values are transmitted remotely to the raspberry pi via Wi-Fi and 

make the raspberry Pi display the data on a simple graphical interface over 

different time periods.  
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I INTRODUCTION 

Freshwater is limited and essential for industry, agriculture and even human beings. 

Water supply urban homes is however not necessarily safe for consumption. Due to 

old infrastructure, which is poorly maintained, and global warming, continual increase 

in population puts a strain on the supply of clean water and there is no clean and safe 

drinking water for the world’s population [5]. 

Traditional methods of water quality control involve the manual collection of water 

samples at various locations. These water samples tested in the laboratory using the 

analytical technologies. Such approaches are time consuming and no longer 

considered efficient. The traditional water metering systems require periodic manual 

intervention for both metering and maintenance it has several drawbacks: such as 1) 

complicated methodology 2) long waiting time for results (leading to delayed 

detection of and response to contaminants) 3) low measurement precision 4) high 

cost (labour, operation and equipment) 5) lack of real time monitoring 6) small 

number locations are sampled. Therefore, there is a clear need for continuous on-line 

water quality monitoring with efficient spatiotemporal resolution [1]. 

We can avoid the water wastage, power consumption and prevent the water for our 

generation by using water monitoring system. Tank water level monitoring is used to 

avoid over flowing of water in the tank. Water controlling system implementation 

makes potential significance in home applications. Water pollution monitoring can 

help to detect water pollution, contamination and discharge of toxic chemicals in 

water. It also checks the quality by using temperature, pH and turbidity. These 

typical parameters are collected in river/lake water. 

The primary purpose of the Guidelines for drinking water quality is the protection of 

public health. The Guidelines provide the recommendations of the World Health 

Organization (WHO) for managing the risk from hazards that may compromise the 

safety of drinking water. Water-borne-diseases have over 200 million cases recorded 

annually, causing 5-10 million deaths world-wide. In developing countries, about 82 

% of illnesses are due to poor water and sanitation conditions. The WHO estimated, 

in India among 77 million people is suffering due to not having safe water. WHO 

also estimates that 22 % of diseases are related to un- safe water in India. Also, more 

than 1600 deaths alone cause due to diarrhea in India daily. The WHO has developed 

a set of standards for maintaining acceptable drinking water quality, and these 

require continuous surveillance physicochemical parameters of water. 

In this paper, the idea is to develop water quality monitoring system for housing 

societies which provide the direct drinking water stored in tank at top of the building. 

In societies water is not checked at regular interval which may lead to unsafe water 

for people. So the objective of proposed system is to provide easy, low cost and 

reliable water quality and level monitoring system which can be used at houses. By 
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using water level sensor can avoid over flowing of water. To check water quality , so 

the people can get safe water for drinking. Making the system user friendly by 

providing information about their water quality through browser application. 

The rest of the paper is organized as follows. Section II reviews the related works that 

were investigated and considered important to this project. Section III details about 

brief overview of the  of  the proposed system. 

 

II RELATED WORK 

In this section study of existing water quality monitoring system has been discussed. 

T.Lambrou et al.[1] proposed a system comprised of PIC32 MCU board that collects 

water quality parameters from electrical conductivity, turbidity, pH, ORP, flow and 

temperature sensors and transmits the data to ARM platform that stores data and 

provides gateway to internet ,visualize data and send email or sms to notification node 

through zigbee transceiver. 

Goib wiranto et al.[2] designed a continuous water quality monitoring system 

consisted of sensing block, which performs initial data collection about dissolved 

oxygen and pH parameters. The data logger block consist of zigbee module and 

arudino micro- controller which process the data and decides the activation of 

automatic sampling system otherwise the data will be stored and transmitted for 

display. The sampling block activates when threshold values are violated as specified 

by data logger. 

The work presented by Dong He et.al. [3], consists of wireless monitoring network 

and remote data center. Microprocessor CC2430 is used as a core hardware platform. 

Every terminal node consists of modules of turbidity ,temperature and pH value. The 

WSN is built on zigbee protocol. WSN samples the parameters data and by using 

GPRS DTU which has built in TCP/IP protocol the data is send to internet. The 

collected data is analyzed for further processing at remote data center through 

internet. 

M.Mahaboob Basha et al.[4] used a approach  at consumer site in real time to 

monitor water quality. The parameter considered are temperature sensor, water level 

sensor,co2 sensor and turbidity sensor ,a sensor array is developed with several 

microsystems for signal conditioning, processing and remote presentation of data. 

ARM7 microcontroller and zigbee module is used. The system is low power, low 

cost and able to process, log and remotely present data. 

The work in [5] describes design of water monitoring system by notifying user real 

time water quality parameters. The system measures physical and chemical 

parameters such as temperature, conductivity, flow, pH and ORP. The sensors along 

with signal conditioning is designed and connected to microcontroller. 
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Communication between measuring and notification node is done by zigbee module. 

The reading of sensor is presented on notification node when parameter reach unsafe 

values it outputs an audio alert. Turbidity sensor design is not included is this system 

and also history of data is not available. 

In [6] this system the WSN is powered using solar panel. There are several nodes 

and a base station. Each node contains a pH, oxygen level and turbidity sensor 

distributed in different water bodies. Zigbee sends the data collected by sensor to 

base station. The parameters is analyzed at base staion using PC with GUI and when 

water quality detected is below preset standard it gives alarm automatically. The 

recorded data is analyzed using various simulation tools and used for future 

correspondence and actions. 

Muhammad Azwan Nasirudin et al.[7] this paper presents a real time data collection 

at fresh water resources such as lakes, wetlands or rivers using WSN approach. Each 

node is interfaced with tem- perature, dissolved oxygen, pH and turbidity sensor 

deployed at distributed locations. The system uses PIC16F886 MCU with zigbee 

module and integrated with GSM modem and monitoring LCD. The system uses 

solar day light to rise the operation long life at remote areas with optimized power 

management.Another approach to design a Automated water tank filteration system 

using LDR sensor is presented in [8]. In this paper, it allows users to monitor the 

quality of water from turbidity parameter. The system consists of Arudino Uno, 

micropump, sensing unit and water filter. The system does not consider sensors such 

as conductivity and pH sensors to realize a comprehensive water monitoring system. 

The work presented in [9]. In this system sensors collect data from industrial water 

and municipal water storage, are gathered at the sub-station at which the data are 

processed. This processed data are sent to the main station through Ethernet networks 

running on TCP/IP and from the main station that data is again differentiated and 

given to the environment department and public department using the internet. This 

system has increased data accuracy, reliability and efficiency, also it gives effective 

data management and fully integrated information systems. This system does not 

provide real time monitoring of water parameters. 

Tomoaki Kageyama et al. [10] developed a WSN system to monitor natural resources 

quality. The sensors considered are pH and turbidity sensor for sensing 

physiochemical properties of water and systems include wireless communication 

module, power module and interface between sensors and wireless communication 

module. 
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III PROPOSED SYSTEM 

In this section we are proposing a low cost water quality monitoring system in real 

time using IOT environment. 

 

Figure 1: Block Diagram of Proposed System The block diagram of the proposed 

system is shown in Figure 1. This system consist of several sensors (temperature, Ph, 

turbidity, level) , ESP8266 Wemos d1 mini and Raspberry Pi 3 model B. 

The temperature sensor, turbidity Sensor and pH sensor monitors the quality of water. 

The level sensor is used for monitoring the level of water to avoid over flow of water. 

The data from all the sensors is given to microcontroller ESP8266. The ESP8266 it 

has a wifi chip and a Microcontroller unit. These sensor values are processed by 

microcontroller and these data is transmitted wirelessly to the Raspberry pi available 

within the range via WiFi. Raspberry pi can store and transfer the data of different 

sensor. Now the Raspberry pi transfers this data to the main server which can be 

remotely located, this creates a web based GUI to display all the information. We can 

provide facility to access data remotely with the help of IOT environment from all 

over the world. 

To inform the user of the current state of the water, a notication node was required as 

a user interface. The user interface has a visual element. The visual element is used 

for relaying information on each water parameter .Real time value of water quality 

parameters turbidity, pH, temperature, water level is display on webpage. If the 

turbidity value, pH value and temper- ature value exceeds the threshold value the 

Message will be display. If the water level is below threshold then motor will be ON 

and if water level is above threshold then motor will be OFF. 

1. Sensor Unit :- It is having various sensors like pH, turbidity, temperature and 

level sensor for measuring parameters for water sample. 

• pH sensor :- The term pH refers Positive Hydrogen. This sensor is used to 

measure the value of pH which determines how basic or acidic the water is. 

The scaled range of pH is from 0 to 14, pH value 7 refers to neutral pH 



1076 Aanchal M.Pande, Krishna K. Warhade & Rajkumar D. Komati 

(Pure water). The value below 7 refers to acidic water and above 7 refers to 

basic water. For drinking water pH should be within 6.5 to 8.5. 

• Turbidity sensor:-The turbidity sensor de- tects water quality by measuring 

the levels of turbidity. 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. It is actual 

measurement of transparency of water. For best quality drinking water 

turbidity has to be within 0 to 5 NTU. 

• Temperature sensor: DHT22 sensor is used which is low cost digital 

temperature and humidity sensor. 

• Level sensor :- Ultrasonic sensor HC-SR04 is used. It provides 2cm - 

400cm non-contact measurement function. The idea behind contactless 

methods is to measure distance between transceiver and fluid.It  transmits 

short ultrasonic pulse and  measure travel time of that pulse from 

transceiver to liquid and back to transceiver. 

2. ESP8266 wemos d1 mini :- The ESP8266 it has a Wi-Fi chip and a 

Microcontroller unit which operates at a frequency of 1.60MHz. It has integrated 

Wi-Fi, sufficient flash and decent number of GPIO pins. 

3. Raspberry pi 3 :- The third generation of Rasp- berry Pi is Raspberry Pi 3 Model 

B is. It has powerful processer, 10x faster than the first generation Raspberry Pi. 

It adds wireless LAN Blue- tooth connectivity making it the ideal solution for 

powerful  connected designs. 

 

CONCLUSION 

We proposed a IOT based water quality monitoring. Monitoring the water quality and 

collecting the comprehensive data, achieves sequential follow up of water pollution 

status in remote region. The proposed system collects the data from temperature, 

turbidity, level and pH sensor to measure water quality, microcontroller and raspberry 

pi is used to make simple, faster, efficient, real time and user friendly. Furthermore, to 

monitor the data from all over the world IOT environment is provided using raspberry 

pi. 

The proposed system can be used in smart cities, big housing societies provide the 

direct drinking water stored in the tank at the top of building. The system can predict 

the drinkable water quality and displays the reading on monitor, mounted inside the 

individual home and also avoids the waste water flow. The system not only used in 

buildings but also at rivers, lakes and industrial waste water monitoring. 
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