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Abstract - The IoT-Based Smart Water Quality
Monitoring System aims to develop an
intelligent and automated solution for real-time
monitoring of water quality using Internet of
Things (IoT) technology. With the growing
concern over water pollution and contamination,
there is an urgent need for a system that can
continuously measure and evaluate water
parameters to ensure safety and suitability for
consumption.

In this system, multiple sensors such as pH,
turbidity, temperature, conductivity, and dissolved
oxygen sensors are used to collect accurate and
continuous readings of the water’s condition.

L.Introduction

Water is one of the most essential natural resources
for human life, agriculture, industries, and
environmental sustainability. Safe and clean water
i1s necessary for maintaining public health and
ecological balance. However, due to rapid
industrialization, urbanization, and population
growth, water pollution has increased significantly
in recent years. Industrial waste, domestic sewage,
agricultural chemicals, and other pollutants are
continuously contaminating water bodies, resulting
in serious environmental and health-related issues.
Contaminated water can cause dangerous diseases
such as cholera, typhoid, diarrhea, and other water-
borne infections. Therefore, continuous monitoring
of water quality has become extremely important
for ensuring safe water availability and effective
water resource management.

Traditional water quality monitoring methods
mainly depend on manual sampling and laboratory
testing. Although these methods provide accurate
results, they are time-consuming, expensive, and
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require skilled personnel. Moreover, they do not
support real-time monitoring, making it difficult to
detect sudden changes in water quality and take
immediate corrective actions. In today’s modern
technological era, there is a strong need for an
automated, cost-effective, and real-time monitoring
system that can continuously observe water
conditions without human intervention.

The Internet of Things (IoT) has emerged as a
powerful technology for developing smart
monitoring systems. [oT enables communication
between interconnected devices through the internet,
allowing real-time data collection, processing, and
analysis. By integrating IoT technology with water
quality sensors, it becomes possible to continuously
monitor important parameters such as pH, turbidity,
temperature, dissolved oxygen (DO), conductivity,
and Total Dissolved Solids (TDS). The sensor data
can be processed using microcontrollers like
Arduino, NodeMCU, or ESP32 and transmitted to
cloud platforms through Wi-Fi or other wireless
communication technologies.

An JoT-Based Smart Water Quality Monitoring
System  provides several advantages over
conventional systems. It enables real-time
monitoring, remote accessibility, automatic data
storage, and instant alert generation when water
quality exceeds safe limits. The system can notify
users or authorities through SMS, email, or mobile
applications whenever abnormal conditions are
detected. This helps in taking immediate preventive
actions and reducing the risks associated with
polluted water. Additionally, the system reduces
human effort, operational cost, and response time
while improving monitoring accuracy and
efficiency.
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The proposed IoT-Based Smart Water Quality
Monitoring System is an innovative and sustainable
solution for smart environmental monitoring. It
supports the concept of smart cities and digital
transformation by utilizing modern technologies for
efficient water management. This system can be
widely used in rivers, lakes, industries, water
treatment plants, and domestic water supply
systems to ensure water safety and environmental
protection. Thus, the implementation of IoT in
water quality monitoring plays a significant role in
improving public health, conserving natural
resources, and promoting sustainable development.

II. Literature Survey

Several researchers have proposed IoT-based
water quality monitoring systems to overcome the
limitations of traditional manual testing methods.
Early systems mainly focused on monitoring basic
water parameters such as pH, temperature,
turbidity, and Total Dissolved Solids (TDS) using
sensors and wireless communication technologies.

Sonar and Patil (2017) developed an IoT-based
system for monitoring pH, temperature, and
turbidity in real time using microcontrollers and
cloud technology. Their work demonstrated the
effectiveness of [oT in providing remote access to
water quality data. Similarly, Shaikh and Thool
(2017) used Wireless Sensor Networks (WSNs)
for distributed monitoring of water bodies,
enabling data collection from multiple locations.
However, their system lacked cloud integration
and real-time global accessibility.

Nagar and Jain (2019) proposed a smart
monitoring  system using ESP8266 and
ThingSpeak cloud platform for real-time
visualization and alert generation when
parameters exceeded safe limits. Biradar et al.
(2017) further improved automation and remote
accessibility by integrating multiple sensors with
cloud services for continuous monitoring and
historical data analysis.

Kamat and Patil (2018) introduced a user-friendly
IoT-based monitoring system capable of sending
automatic notifications during unsafe water
conditions. Gopi, Prasad, and Kumar (2019)
developed a scalable real-time monitoring system
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that supported cloud-based data logging and multi-
location monitoring, making it suitable for large
water bodies and industrial applications.

Although IoT-based systems provide advantages
such as real-time monitoring, automation, and
remote accessibility, several challenges still exist.
These include sensor calibration  issues,
dependence on internet connectivity, power
consumption, and limited detection of chemical
pollutants and heavy metals. Recent research
focuses on integrating Artificial Intelligence (Al),
Machine Learning (ML), renewable energy
sources, and advanced multi-parameter sensors to
improve the efficiency and reliability of smart
water quality monitoring systems

III. DESIGN GOALS

The main goal of the proposed loT-Based Smart
Water Quality Monitoring System is to develop an
efficient, reliable, and cost-effective solution for
continuous monitoring of water quality parameters
such as pH, turbidity, temperature, and Total
Dissolved Solids (TDS). The system is designed to
provide real-time monitoring and remote
accessibility using IoT and cloud technologies,
allowing users to access water quality data from
anywhere. Another important objective is to
reduce human intervention and eliminate the
limitations of traditional manual testing methods
through automation. The system also aims to
generate automatic alerts whenever water quality
parameters exceed safe limits, helping authorities
take immediate corrective actions. Additionally,
the collected data is stored on cloud platforms for
analysis, visualization, and future reference. The
design also focuses on scalability, low power
consumption, and easy deployment for domestic,
industrial, and  environmental = monitoring
application

IV.SYSTEM

The proposed IoT-Based Smart Water Quality
Monitoring System consists of sensors, a
microcontroller, communication modules, and a
cloud platform for real-time monitoring and
analysis of water quality parameters. Sensors such
as pH, turbidity, temperature, and TDS sensors are

| Page 2


https://ijsrem.com/

| &4 12,‘
&
¢ IJSREM 3}
@«& International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 10 Issue: 06 | Jun - 2026 SJIF Rating: 8.659 ISSN: 2582-3930
used to measure the quality of water f:ontlnuously. VL. ACKNOWLEDGMENT
These sensors are connected to a microcontroller ) ) )
like ESP32. NodeMCU. or Arduino. which We would like to express our sincere gratitude to
processes the collected data. The processed data is our project guide, teachers, and department staff for
then transmitted to a cloud server through Wi-Fi their valuable guidance, encouragement, and

continuous support throughout the development of

visualization. Users can monitor the water quality this project on “loT-Based Smart Water Quality
remotely using a web application or mobile Monitoring ~ System.” Their suggestions and
application. The system also includes an alert technical knowledge helped us successfully
mechanism that sends notifications whenever any complete this work.

parameter exceeds the predefined safe limits. This
automated and smart monitoring system improves
accuracy, reduces manual effort, and enables
efficient water quality management for domestic,
industrial, and environmental applications.

or [oT communication technology for storage and

We are also thankful to our college and institution
for providing the necessary facilities, resources,
and environment required for the successful
execution of the project. We extend our heartfelt
thanks to our friends and classmates for their

V.BLOCK DIAGRAM cooperation and support during the project work.
VII. REFRENCES

Power Supp Iy [1]. Real Time Internet of Things (IoT) Based
(SV) Water Quality Management System by S. A. H.
- AlMetwally, M. K. Hassan & M. H. Mourad (2020)
“ [2]. Water Quality Prediction on a Sigfox-compliant

IoT Device: The Road Ahead of WaterS by Pietro
Boccadoro et al. (2020)
[3]. Internet of Things in Water
ESP32 Management and Treatment (2020) by
- Salam & Salam (in a book / chapter)
[4]. IoT-Based Smart Water Management
7 (Systems) for Residential Buildings (2020)
— published in MDPI journal “Processes”.
U U [5]. IoT-Based Water Monitoring Systems: A
Systematic Review (2022) but covering papers up to

TDS Sensor DS18B20 2020.
(Water EC Sensor) Temp Sensor

& Y
!

OLED Display

|

ThingSpeak
Cloud loT

© 2026, IJSREM | https://ijsrem.com | Page 3


https://ijsrem.com/

