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Abstract-The main objective of the proposed system is to 

monitor the quality of water using GSM based wireless sensor 

network. The parameters involved in the water quality 

determination such as the pH level, water level and 

temperature is measured in the real time by the sensors that 

sends the data to the users mobile . The use of wireless system 

for monitoring purpose will not only reduce the overall 

monitoring system cost in term of facilities setup and labor 

cost, but will also provide flexibility in term of distance or 

location. The developed platform is cost-effective and allows 

easy customization. Several preliminary results of 

measurement to evaluate the reliability and effectiveness of the 

system are also presented. 
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I. INTRODUCTION 

 

The project design aim is to facilitate water quality monitoring 

and controlling water quantity from remote locations with 

improved reliability and accuracy using wireless sensor 

network with the help of temperature sensor, pH sensor and 

water level sensor interfaced with microcontroller. Information 

acquisition module includes PIC microcontroller and the data 

transmission module includes GSM module. the experimental 

results demonstrate the ability of the WSN to collect and store  

real time data and display it on a website. As monitoring is to 

be carried out in remote areas, signals from sensor units will be 

transmitted through wireless network to the base station. The 

GSM communication is adapted for this work. The attempt is 

to deploy the sensors that monitor pH, temperature and water 

flow. The communication across the sensor nodes is done 

using the RF transceiver. 

 

II. PROBLEM FORMULATION 

 

The main disadvantages of ZigBee include short range, low 

complexity, and low data speed. Due to their high cost, GSM 

and GPRS are normally used in concentrators to transmit data 

to the main station, or in high end multi-function meters. 

ZigBee is used mainly in the concentrators, data collectors, 

repeaters, and meters installed in the urban distribution AMR 

systems and prepayment systems.  

 

The experimental results reveal the relevance of using our 

novel solution to mitigate two challenging issues: energy 

consumption of the system and the inter-networking problem. 

Besides Malawi, the deployment of the WQWSN to measure 

water quality in the rural areas of South Africa, Mozambique, 

Tanzania and the DRC has been planned as an extension to this 

work. In the Microcontroller-Based System For Water Quality 

Monitoring Using Electronic Sensors proposed scheme, sensor 

system is going to be combined with enhanced signal 

conditioning unit and also advanced signal processing 

technique, thus the accuracy of overall system can be 

increased. The proposed system may be modified to an 

electronic system that can be used for monitoring the quality of 

liquids like milk, water, juices, etc. Research work includes 

monitoring of the liquids under test, and evaluation of 

properties of liquid and hence quality of liquid. 

 

Designing an Automated Water Quality Monitoring System for 

West and Rhode Rivers Environmental regulations require the 

monitoring of the environmental state of the West and Rhode 

River in order to preserve or improve its water quality.[4] The 

current system in place for the West and Rhode River water 

basin requires travel to 32 locations on the West and Rhode 

Rivers.  At each location a manual sensor sample for dissolved 

oxygen, conductivity, and bacteria are recorded by hand. Also, 

a rough estimate of turbidity is recorded using a Secchi disk. 

Testing occurs once a week during the months from May 

through October, where a set of volunteers would survey 

sampling sites on the West River and another set of volunteers 

would sample on the Rhode River.  The process of travelling 

and collecting data about takes two hours to complete. [5] 

Upon completion, the manually recorded data is then given to a 

webmaster for input into a web server.  The water collected for 

bacteria sampling is sent to a lab at a nearby community 

college. There is an apparent time delay between each of these 

weekly cycles, and there is an apparent chance that data may 

be incorrectly recorded or lost.  Because of these possibilities, 

the River-Keeper has very little time to investigate and act on 

poor sources of water quality, nor has he have the ability to 

accurately gauge the West and Rhode Rivers’ overall current 

state. There are also a limited number of parameters tested in 

the current system. Important parameters such as pH, salinity, 

phosphorous, and nitrogen, which contribute to water quality, 

are not tested. [5] 

 

III. RELATED WORK 

 

Eoin O’Connell et al [1] have proposed the paper “A mote 

interface for fiber optic spectral sensing with real-time 

monitoring of the marine environment”. Maritime 

environments are influenced by a wide variety of man-made 

and natural substances, as well as organisms that have harmful 

effects on human health and ecosystems. Real-time 

measurements of pollutants across a range of scales are 

required to adequately monitor for such hazards, to manage the 

consequences and to understand the processes governing their 

scale and distribution. The system presented demonstrates a 

fiber optic based sensing platform, capable of detecting minute 

changes of hydrocarbon or chlorophyll impurity levels within a 

liquid. The sensing element has been interfaced to a mote 

based platform, and all at a minimal cost. The system presented 
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also demonstrates flexibility for the detection of many other 

substances that are defined as pollutants or water quality 

indicators in the marine environment such as chlorophyll and 

other bacterial contaminants. The final stage of the system was 

to have a base station that had substantial processing power 

capable of monitoring. Start Activate Sensor Array Activate 

SHIMMER Base station relays alert to GSM network for the 

SHIMMER mote interfaced to the fiber sensor. A Samsung 

NC10 Net-book was therefore acquired. It meets all of the 

requirements as it had a large processing capability, as well as 

a large data storage capability. The net-book also had the 

ability to interface with a mobile phone in order to relay instant 

warnings a characteristic desired by any real-time monitoring 

system. It has been demonstrated that the system once 

validated using oil in water was then tested with chlorophyll to 

demonstrate the versatility of the platform for marine sensing 

applications. 

 

Vinay Swethi Korvi[2] et al has proposed the paper “Design 

and implementation of an efficient aqua quality monitoring 

system”. The measure of suitability of water for a particular 

use based on the physical, chemical and biological parameters 

is called water quality monitoring. The water samples are 

collected offline and desired parameters are measured and are 

compared to the numerical standards to know the quality of 

water. Sensors are the ideal devices that solve such problems. 

Our design is aimed to facilitate water quality monitoring and 

controlling water quantity management from remote locations 

with improved reliability and accuracy. The proposed WSN 

has been deployed to monitor the water distribution using 

temperature sensor, pH sensor and electrical conductivity 

sensor. The experimental results demonstrate the ability of the 

WSN to collect real time data, store them and display them on 

a website. The project explains water quality and quantity 

monitoring system using WSN with three main parts namely 

hardware and software of data nodes, base station and software 

for remote monitoring. It presents us a large monitoring area 

with a less cost and low power consumption .The future work 

can be established with more number of sensor nodes and also 

base station. The performance modeling in various 

environments can be an aspect of future research.  

 

Adinya John Odey and Li Daoliang[3] has proposed the paper 

“Aquamesh - design and implementation of smart Wireless 

mesh sensor network for aquaculture”. The paper mainly 

focused on design and implementation of a smart wireless 

mesh sensor networks for aquaculture. The system 

continuously monitor aqua-environmental parameters and  

initiate an alert or early warning to system user when certain 

thresholds are exceeded. The data generated from this system 

is stored locally on the gateway or sent to a remote web server. 

Data on the local database or remote web server can be 

accessed with smart mobile phones or personal computers. The 

experimental results shows that the system presented in this 

paper is feasible to implement and present results consistent 

with traditional aqua-quality monitoring systems. The paper 

will find application in monitoring the marine and wetland 

environments like fish ponds, coastal water pollution 

monitoring systems, effluent and sewage treatment plants, 

offshore oil and gas drilling facilities. Thus the design and 

implementations of a smart, wireless mesh sensor network 

suitable for use in data acquisition in aqua culture. The system 

implemented was deployed to continuously monitor water 

chemistry in a fish pond. Aquamesh is able to initiate an alert 

when certain thresholds are exceeded and the data generated 

was successfully sent to a remote web server for storage and 

processing or directly to human in the loop for remedial 

actions. The data generated by this method shows consistency 

with data generated using other methods of aqua culture 

measurements. The gateway nodes were implemented using a 

mixture of wireless technologies like GPRS/SMS, WIFI, and 

zigbee. The system is designed to consume little power, 

generate data and transport data more efficiently to remote 

locations. The system presents the advantages of mesh 

networking and the simplicity of using a modular approach to 

systems designs.  

 

Deepesh Kumar Jain et al [4] have proposed the paper” 

Microcontroller-based system for water quality monitoring 

using electronic sensors”. The paper mainly focused on 

monitoring the quality of water using electronic sensors. The 

concept of electronic tongue has been used in some experiment 

to establish the need of fast and virtual monitoring of aqueous 

samples. Electronic tongue can be used to identify specific 

ingredients in a solution.  Many experiments have conducted 

using electronic tongue to virtually monitor the quality of 

solution like drinking water, milk and juice. In addition, 

several improvements on basic method have been reviewed. In 

the present study, a conceptual scheme has presented for water 

quality monitoring using electronic sensor based system. The 

paper focuses on sensor, digital signal processing, interfacing, 

monitoring circuitry and display device. Electronic tongue is 

used to analyze the total complex chemistry of sample. 

Basically, electronic tongue is a multi sensor array system. The 

proposed system requires small sample volume, less 

measurement time, easily operated by unskilled person and 

amenability to fully automatic long-term routine application. 

 

HarshwardhanV.Kharpate and T.H.Nagrar [5] has proposed the 

paper “Implementation of embedded system for drinking water 

testing based on WSN”. Nowadays, most of the diseases that 

affect the human population is mostly among rural population 

because of the low quality of water. The pollution in water 

leads to the death of 14000 people daily. The household wastes 

and industrial wastes are discharged in the river and drinking 

water bodies. It can’t be controlled in the modern world. It is a 

big challenge to provide pure drinking water to such a large 

population. The only solution for this problem is to monitor the 

quality of water. The aim of the project is to implement the 

water quality monitoring system implemented on a 

microcontroller system for monitoring different parameters of 

drinking water. The parameters taken into account for the 

monitoring system are  water pH, hardness, temperature, 

turbidity, taste and color. For the transmission and reception of 

parameters, ZIGBEE modules are used. Once parameter values 

are received they are transferred to the computer through RS-

232 serial communication. The proposed implementation of 

zigbee based WSN for water quality monitoring system 

offering low power consumption with high reliability is 

presented. The use of WSN is suitable for activities in 

industries involving large area monitoring such as 

manufacturing, constructing, mining etc. Another important 

fact of the system is the easy installation of the system where 

the base station can be placed at the local residence close to the 
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target area and the monitoring task can be done by any person 

with minimal training at the beginning of the system 

installation. Performance modeling in different environment is 

one important aspect to be studied in the future as different 

kind of monitoring application requires different configuration 

during system installation. 

 

 Marco Zennaro, et al [6] has proposed the paper “On the 

design of a water quality wireless sensor network”. The United 

Nations in 2005 estimated that 1.1 billion people worldwide 

lack clean drinking water and 2.6 billion lack access to basic 

sanitation . ”Water for Life” is one of the essential factor for a 

human being to survive. The main aim of the project is to 

monitor and control the water distribution in terms of quality 

and quantity. Water quality is a measure of the suitability of 

water for a particular use based on physical, chemical, and 

biological characteristics. To determine water quality, 

measurement and analysis of the water parameters such as 

temperature, dissolved mineral content, bacterial formation is 

done. Selected characteristics are then compared with numeric 

standards and guidelines to decide if the water is suitable for a 

particular use. The basic parameters to be measured include 

acidity (pH), dissolved oxygen, and turbidity (a measure of the 

clarity of the water). The integrated sensor network has used 

for water quality monitoring. In a place Malawi, out of a 

population of 11.8 million, only 62% (95% urban and 58% 

rural) have access to safe drinking water and 64% (90% urban 

and 60% rural) have adequate improved sanitation (Malawi 

Demographic Health Survey, 2000). Although low priority has 

been given to water and sanitation programs, water quality has 

been a major cause of mortality especially for children under 

five year old. The proposed design of a water quality 

monitoring system and building upon the SunSPOT 

technology, a prototype implementation of a water quality 

wireless sensor network (WQWSN) as a solution to the water 

quality monitoring problem has been done. The two 

challenging issues are energy consumption of the system and 

the inter-networking problem. 

 

Akanksha Purohit and Ulhaskumar Gokhale [7] has proposed 

the paper “Real time water quality measurement system  based 

on GSM”. The paper mainly focused on measuring the quality 

of water based on GSM. The water quality measuring system 

can measure the essential qualities of water in real time.The 

conventional technique of measuring the quality of water is to 

gather the samples manually and send it laboratory for 

analysis, but the technique is time overwhelming and not 

economical. The system consists of multiple sensors to 

measure the standard of water, microcontroller and GSM to 

send the information to the watching centre. The proposed 

system is a true time system which is able to endlessly measure 

the standard of water and can send the measured values to the 

watching center within each predefined time. The system relies 

on microcontroller 8051 and GSM. The proposed system has 

the advantage of potency, accuracy and low price. Real time 

system for water quality measuring based on GSM is an 

economical system that uses numerous water detection device 

and GSM network. The system is incredibly versatile and 

economical. The system is a real time system that measures 

numerous parameters present within the water with the 

assistance of device and send them to the watching centre 

mechanically. It’s a versatile system as a result of simply by 

replacing the sensors and by creating some changes within the 

computer code the system will be used to measure completely 

different parameters of water. 

 

Xianwei Wang et al [8] have proposed the paper “Lake water 

footprint identification from Time-series icesat/glas data”. To 

provide high-quality data for time-series change detection of 

lake water level, an automatic and robust algorithm for lake 

water footprint (LWF) identification is developed. Based on 

the Ice, Cloud, and Land Elevation Satellite GLA14 data file, 

six parameters have been taken as features of an algorithm for 

LWF identification, and they are elevation difference between 

adjacent footprints, waveform width, and number of peaks, 

reflectivity, kurtosis, and skewness of laser echoes. The 

performance of this classification algorithm has been evaluated 

by the user’s accuracy and producer’s accuracy. LWF 

identification algorithm can provide effective data, if any 

changes in the lake-water-level. More efforts should be made 

on the discrimination of LWF and footprints covering flat land 

surface. Therefore, high-quality data can be provided to derive 

lake-water-level changes both regionally and worldwide. 

 

Tu San Park and Jeong-Yeol Yoon [9] has proposed the paper 

“Smartphone detection of escherichia coli from field water 

samples on paper microfluidics”. In field water samples the 

presence of Escherichia coli is detected by using Smartphone. 

A three-channel paper chip is designed and fabricated, with a 

negative control channel preloaded with bovine serum 

albumin(BSA)-conjugated beads and two E. coli detection 

channels preloaded with anti-E.Coli-conjugated beads, for low 

and high concentration detection. The paper chip dipped or 

pipette into the field water samples and the antigens from E. 

coli travel through the paper fibers by capillary action while 

the dust/soil or algae particles are effectively filtered.Antibody-

conjugatedbeads Immune agglutinate in the presence of E.coli 

antigens, while the BSA-conjugated beads do not. The extent 

of immunoagglutination is quantified by evaluating Mie scatter 

intensity from the digital images taken at an optimized angle 

and distance using a Smartphone. The results show an 

excellent agreement with the MacConkey plate results  the 

count of  E. coli. The detection limit is single-cell-level and the 

total time is 90 s. A Smartphone application is developed, 

incorporating the internal gyroscope of a Smartphone, to allow 

the user to position the Smartphone at an optimized angle of 

scatter detection. Using the paper chips pre-loaded with 

antibody-conjugated beads, the total assay time was calculated. 

Our system is user-friendly and requires no external hardware 

other than a paper chip and a smart phone with a built-in gyro-

senor and an installed software application.                     

 

Zulhani Rasin and Mohd Rizal Abdullah [10] has proposed the 

paper “Water quality monitoring system using zigbee based 

wireless sensor network”. The paper mainly focused on 

monitoring the quality of water using zigbee based wireless 

sensor network. The parameters involved in the water quality 

determination such as the pH level, turbidity and temperature is 

measured in the real time by the sensors that send the data to 

the base station or control/monitoring room. The application of 

wireless sensor network (WSN) for a water quality monitoring 

is composed of a number of sensor nodes with a networking 

capability that can be deployed for an ad hoc or continuous 

monitoring purpose. The use of wireless system for monitoring 



Integrated Intelligent Research (IIR)                                                      International Journal of Web Technology 

Volume: 05, Issue: 02, December 2016, Page No.116-120 

ISSN: 2278-2389 

119 

purpose will not only reduce the overall monitoring system 

cost in term of facilities setup and labor cost, but will also 

provide flexibility in term of distance or location. The 

developed platform is cost-effective and allows easy 

customization. Several preliminary results of measurement to 

evaluate the reliability and effectiveness of the system are also 

presented. The system provides low power consumption with 

high reliability.The use of high power WSN is suitable for 

activities in industries involving large area monitoring such as 

manufacturing, constructing, mining etc. Another important 

fact of this system is the easy installation of the system where 

the base station can be placed at the local residence close to the 

target area and the monitoring task can be done by any person 

with minimal training at the beginning of the system 

installation. Performance modelling in different environment is 

one important aspect to be studied in the future as different 

kind of monitoring application requires different configuration 

during system installation. 

 

IV.AUTOMATED WIRELESS WATER    

MONITORING SYSTEM THROUGH GSM 

TECHNOLOGY 

 
Fig 1.Block Diagram of Automated wireless water reporting 

system through GSM 

 

Gateway node is network point acting as an entrance to another 

network .A gateway node is often associated with both a router 

and a switch which helps to know where to direct a data 

packet. The RF Transceiver is embedded into the gateway as a 

fully functioning device that collects data from all the sensor 

nodes. Communication is done serially or direct 

communication with computer realizing real time data check 

and monitor. Web data base server is responsible for setting all 

the acquired data in the database continuously according to the 

area code. The user can visit it anytime through the specific 

terminal. All the sensors operate for the voltage in the range of 

5V to 12V. The information sensed from the sensor is 

converted into an electrical signal and then passed through the 

signal conditioning circuit that converts the voltage between 0 

to 2.4 volts produced by the sensors proportional to the actual 

parameters being sensed. These outputs are given to the ADC 

of the microcontroller. The ADC converts the analog data into 

a digital data and sends it to the user’s mobile through GSM. 

 

Sensors Interfaced With Microcontroller 

1. Water Flow Sensor   

Water flow sensor G3/4 contains a plastic valve body, a rotor 

and a hall effect sensor which works with 5-24V and 15mA 

and ranges a flow from 1-60 L/min with a liquid operating 

temperature of <120 ° C . 

 

 2. pH Sensor   

LMP91200 is a configurable pH sensor designed for 2-

electrode sensors. The pH sensor provides the functionality 

needed to detect changes based on a voltage at  the sensor.     

   

3. Temperature Sensor   

The TMP102 is a digital sensor which has a resolution of 

0.0625° C and is accurate up to 0.5°C.The temperature sensor 

is very handy sensor that requires a very low-current. 

Communication with the TMP102 is achieved through a two-

wire serial interface. There is no on-board voltage regulator, so 

supplied voltage should be in range of 1.4 to 3.6V DC. 

Filtering capacitors and pull-up registers are included. 

 

 
 

Working model of Advanced Automated Wireless Water 

Reporting system through GSM Technology 

 

IV. RESULTS AND DISCUSSION 

 

Thermistor is used for the temperature measurement. It has 

negative temperature co-efficient. It gives more accurate 

measurements rather than the conventional type. Moreover the 

output of the project is the electrical output. Hence, this project 

will be more efficient and cost effective. The temperature 

sensor and water level sensor operate for the voltage in the 

range of 5V to 12V. The information sensed from the sensors 

are converted into an electrical signal and then passed through 

the microcontroller that converts the analog signals from the 

sensor to digital signal. These outputs are given to the ADC of 

the microcontroller. The ADC converts the analog data into a 

digital data and sends it to the LCD. The digital signals are 

then displayed in the LCD. Water flow sensor G3/4 contains a 

plastic valve body, a rotor and a hall effect sensor which works 

with 5-24V and 15mA and ranges a flow from 1-60 L/min with 

a liquid operating temperature of <120 ° C . 
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V. CONCLUSIONS 

 

The proposed work on, intelligent water quality and 

enhancement system is based on wireless sensor networks to 

monitor the quality of water in a water tank and  detect 

pollutants in water by using the sensors pH, temperature, water 

flow and conductivity. The use of WSN is suitable for 

activities in industries involving large area monitoring such as 

manufacturing, constructing, mining etc. The system is a real 

time system that measures numerous parameters present within 

the water with the assistance of device and send them to the 

user’s mobile mechanically. Installation of water quality 

reporting system at local residence close to the target area and 

monitoring the quality can be done by any person with minimal 

training at the beginning of the system installation.  
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