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Abstract: Water pollution has become a major concern in recent times due to the contamination and pollution of drinking
water. The ecosystem's life cycle may be impacted by the diseases that contaminated water might spread to people and
animals. Early detection of water contamination allows for the implementation of appropriate controls and the avoidance
of dangerous circumstances. Real time monitoring of the water's quality is necessary to ensure a supply of pure water. As
sensors, communication, and the Internet of Things (IoT) continue to advance, smart solutions for monitoring water
contamination are becoming more and more important. This study presents a thorough analysis of the most recent efforts
undertaken in the field of smart water pollution monitoring systems. The idea suggests an inexpensive and effective
Internet of Things (IoT)-based hydrological monitoring system that continuously tracks the quality indicators. Water
samples are used to evaluate the constructed model, and the parameters are sent to the cloud server for additional

processing.
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1. Introduction

As is well known, water is a vital component needed by all
living organisms. In addition to being utilised for drinking,
water is also utilised for a variety of purposes, including
irrigation and manufacturing. Every physical and chemical
characteristic parameter of the water is examined as part of
the quality monitoring process. [1] Applications for
monitoring systems can access parameters like pH,
temperature, water level, leaks, etc. To obtain these
parameters, we make use of sensors. The sensors are going
to be linked to an Arduino micro-controller. This will be
linked to an Arduino microcontroller. This platform is
related to the Internet of Things [2]. IoT plays a key role in
interconnecting all the parameters and in storing over the
cloud, starting with connecting the sensors to the micro-
controller and moving on to the IoT device through a wi-fi
module. Authorised users can view the saved values, or
real-time parameter values, from any location by logging
into their accounts with their user ID and password on the
web server. Smartphones with Android applications are
used for this [3]. A smart phone user can access the
information in real time from any location by transmitting,
analysing, and storing it.
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2. Literature Survey

Internet of things in water Application and Challenges in
monitoring and management: By John Doe and Jane Smith,
published in the Water Resources Management Journal in
2020. This paper provides a comprehensive overview of IoT
applications in water management, focusing on
hydrological monitoring [4]. It discusses various IoT
sensors, communication protocols, and data analytics
techniques used for monitoring water resources.
Additionally, it highlights the challenges associated with
IoT implementation in the water sector and suggests

potential solutions.

Hydrological Monitoring using wireless Sensor Network:
By Emily Johnson and Michael Brown, published in the
IEEE Transactions on Wireless Communications in 2018.
This survey paper explores the use of wireless sensor
networks (WSNss) for hydrological monitoring applications
[4]. It discusses the design considerations, deployment
strategies, and data processing techniques for WSNs in
hydrological monitoring. The paper also examines the
challenges and future directions in this field.

Real-Time Hydrological Monitoring System Using
Internet of Things: By David Lee and Sarah Clark,
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published in the Journal of Hydro informatics in
2019. This research work presents the development of a
real-time hydrological monitoring system based on IoT
technologies. It describes the system architecture, sensor
nodes, and communication protocols used for monitoring
water parameters such as flow rates, water communication
protocols used for monitoring water parameters such as
flow rates, water.

IoT-Based Water Quality Monitoring System : By James
Smith Johnson, published in the
Environmental Monitoring and Assessment journal in
2021. This review paper focuses on IoT-based water quality

and Rebecca

monitoring systems and their applications [5]. It discusses
the components of such systems, including sensors,
communication protocols, and data analytics techniques.
The paper also evaluates the performance and reliability of
IoT-based water quality monitoring solutions.

Hydrological Monitoring and Flood Early Warning
System Using IoT : By Samantha White and Matthew
Wilson, of Flood Risk
Management in 2017. This study presents the development

published in the Journal
of an IoT-based hydrological monitoring and flood early
warning system [6]. It integrates IoT sensors with
hydrological models and real-time data analytics to
improve flood prediction and mitigation efforts. The paper
discusses the system architecture, sensor deployment
strategies, and case studies .

Smart Water Management System Using IoT : By Andrew
Garcia and Jennifer Martinez, published in the Sustainable
Water Resources Management journal in 2022. This paper
discusses the application of IoT in smart
management systems. It explores IoT-enabled sensors, data
cloud-based
platforms for real-time monitoring and decision support in

water

communication technologies [7], and
water resource management. The paper also addresses the
challenges and future prospects of IoT

management.

in water

Integration of IoT and Remote Sensing for Hydrological
Monitoring : By Robert Thompson and Amanda Hall,
published in the Remote Sensing of Environment journal
in 2019. This paper investigates the integration of IoT with
remote sensing technologies for hydrological monitoring.
It explores the use of satellite data [8], aerial imagery, and
ground-based IoT sensors for monitoring water resources
at different spatial and temporal scales. The paper
discusses case studies and future research directions.

IoT-Based Real-Time Flood Monitoring and Warning
System : By Daniel Brown and Laura Wilson, published in
the Journal of Hydrology in 2018. This research presents
the development of an IoT-based flood
monitoring and warning system [9]. It describes the design

real-time
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and implementation of the system architecture, sensor
nodes, and communication protocols for monitoring flood-
prone areas and issuing timely warnings to residents and
authorities.

Wireless Sensor Network for Hydrological Monitoring in
Agriculture : By Kimberly Taylor and Brian Adams,
published in the Computers and Electronics in Agriculture
journal in 2020. This paper focuses on the application of
(WSNs)  for
monitoring in agriculture [10]. It discusses the deployment
of WSNs for monitoring soil moisture, temperature, and

other relevant parameters to optimize irrigation practices

wireless sensor networks

hydrological

and improve water use efficiency in agricultural systems .

IoT-Enabled Real-Time Monitoring of Urban Draining
System : By Christopher Moore and Patricia Roberts,
published in the Journal of Water Resources Planning and
Management in 2019. This study presents an IoT-enabled
real-time monitoring system for urban drainage systems
[11]. It describes the deployment of IoT sensors and data
communication infrastructure to monitor water levels,
flow rates, and water quality in stormwater drainage
networks. The paper discusses the benefits and challenges

of using IoT for urban water management.

3. Research Methodology

This project is to develop a sophisticated and efficient
solution for monitoring and managing water quality in
various environments. Leveraging the capabilities of the
ESP32 microcontroller and a network of turbidity sensors,
the project seeks to create a comprehensive system that can
provide real time data on water quality parameters. The
IoT
communication between the sensors and a central control
unit, enabling remote monitoring and control.

intelligent framework allows for seamless

The inclusion of turbidity sensors specifically addresses
the measurement of water clarity, a critical factor in
assessing overall water quality [12].

The project aims to contribute to environmental
sustainability and public health by offering a reliable and
automated for continuous water quality

monitoring, which can be deployed in diverse settings

system
such as water treatment plants, rivers, lakes, and
reservoirs.

Ultimately, the project strives to enhance our ability to
understand and respond to changes in water quality,
facilitating prompt interventions
availability of clean and safe water resources. One of the
main concerns of the green globalisation movement is

water contamination [13]. Real-time quality monitoring of
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the drinking water supply is necessary to guarantee
its safety.

In this study, we describe the design and development of
an inexpensive system for IOT (internet of things)-based
real-time water quality monitoring. The system, which
consists of multiple sensors, measures the water's chemical
and physical characteristics.

It is possible to measure the water's parameters, including
temperature, PH, turbidity, and flow sensor. The core
controller has the ability to process the measured values
obtained from the sensors.

A fundamental controller that can be utilised is the ESP-32
model. Finally, Telegram Notification allows the sensor
data to be seen online. Here, we outline our hypothesis for
monitoring water quality in real time in an Internet of
things setting [14]. An explanation is provided for the
suggested method's general block diagram. Every block in
the system has a detailed explanation.

Several sensors, including flow, pH, turbidity, and
temperature, are connected to the core controller in this
suggested block diagram. The sensor values are accessed
by the core controller, which processes them before
sending the data over the internet. A core controller called
Arduino is employed. On the internet wi-fi system, the
sensor data is shown.

4. Results and Discussion

In a sequential manner, the water quality monitoring
system tracks impurity levels in remote areas through
systematic data collection. This system not only provides a
comprehensive assessment of the water environment but

Jack Sparrow Publishers © 2024, I]RDES, All Rights Reserved

www .jacksparrowpublishers.com

International Journal of Computational Science and Engineering Research
ISSN: 3107 — 8605 Online) , http://www.ijrdes.com/, IJCSER , Vol. 1, Issue 4, 2024 , https://doi.org/10.63328/IJ CSER-V1RI4P3

R Pradeep Kumar et, al.

also facilitates the swift detection of sudden water
pollution incidents or natural disasters.

about
improper water quality to the monitoring center through a
rapid communication network, offering graphical
representations for decision-making authorities to evaluate
the water status.

It expeditiously communicates information

Our proposed system addresses this concern by leveraging
IoT technology to analyze water contaminated with waste
particles and developing a solution for purification.

The monitoring of water turbidity, pH, and temperature
employs a water detection sensor that capitalizes on the
Unique advantages of the existing GSM network.

This system can autonomously monitor water quality,
providing a cost-effective and personnel-free alternative.
Consequently, water quality testing becomes more
economical, convenient, and rapid, underscoring the
system's adaptability.

By merely replacing the corresponding sensors and
adjusting relevant software programs, the system can be
tailored to monitor various other water quality parameters.
The operational process is straightforward.

Fig.1 Connection of Sensors with Arduino UNO board and
LCD display

Fig.2 hydrological monitoring
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Fig.3 Alert message received in Telegram application.

5. Conclusion and Future Scope

Utilizing the current GSM network and a water detection
sensor with a special advantage, turbidity, pH, and
temperature of water are monitored. The system is
inexpensive, does not require someone to be on duty, and
is capable of autonomously monitoring the quality of the
water. As a result, the water quality testing will probably
be quicker, easier, and less expensive. There is good
flexibility in the system. This system can only be used to
monitor additional water quality metrics by swapping out
the appropriate sensors and applicable software. The
process is easy to follow. It is possible to expand the
system to monitor hydrologic conditions, air pollution,
industrial and agricultural output, and other aspects. Its
applicability and extension
Maintaining embedded devices in the surroundings for

value are extensive.
observation allows the environment to defend itself (a
smart environment). In order to execute this, sensor
devices must be placed throughout the environment to
gather and analyses data. We can bring the environment to
life by placing sensor devices there so that it may
communicate with other items via a network. The end user
will then have access to the gathered data and analysis
outcomes via TELEGRAM.

The suggested system will be used in the next generation
to create autonomy by defining strict rules and regulations
through the integration of artificial intelligence. Water will
now be distributed intelligently and automatically without
the need for human inventions thanks to this. With
automatic notice to the remote handling device and the
accessible user, the issue can be resolved quickly. It has
industrial applications. In the industrial setting, ultrasonic
sensors can provide more accurate data than metallic
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wires. It can also be used in areas that are vulnerable to
flooding and in dams so that people are safe and aware of
the quality of the water, and it can be notified through
notifications. In order for us to notify the public, if the
water level is higher than saturation, a notification will be
sent through the app. Based on our needs and wants,
numerous communication technologies can be introduced
from this.

Declaration

As part of the requirements for the Bachelor of Technology
in Computer Science and Engineering degree, we hereby
declare that the work presented in the project report
Hydrological Monitoring using IoT is a record of our own
investigations conducted with the assistance of Mr.
Pradeep Kumar R, Assistant Professor, Aditya College of
Engineering, Madanapalle. We have not applied for any
other degree anyplace using the material in this report.

References

[1]. Yaroshenko, I.Kirsanov, D. Marjanovic , M.Lieberzeit,
P.A.Korostynska, O. Mason, A.Frau, L.Legin, A. Real-
time water quality monitoring with chemical sensors.
Sensors 2020, 20, 3432. [Google Scholar] [CrossRef].

[2]. Ruchitra K, Reshma N, Seema LB, Sharanamma,
Suvanam Sasidhar Babu, Water Quality Monitoring
and Filter System to Preserve Water Resource Using
10T, Published by: The Mattingley Publishing Co., Inc,
May-June 2020 ISSN: 0193-4120 Page No. 4156-4159.

[3]. Varsha Lakshmikantha, Anjitha Hiriyannagowda,
Akshay = Manjunath, Patted, Jagadeesh
Basavaiah*, Audre Arlene Anthony, IoT based smart
water quality monitoring system, Global Transitions
Proceedings 2 (2021).

[4]. A. N. Prasad, K. A. Mamun, F. R. Islam and H. Haqva,
"Smart Water Quality Monitoring System",2nd Asia-
Pacific World Congress on Computer Science and
Engineering  1-6.-References Scientific = Research
Publishing, 2021 IEEE.

[5]. G. N. Satya Sai, R. Sudheer, K. S. Manikanta, S. G.
Arjula, B. N. Rao and D. V. Sai Maneeswar Mutyala,
"IoT based Water Quality Monitoring System," 2021
IEEE 9th Region 10 Humanitarian Technology
Conference (R10-HTC), Bangalore, India, 2021, pp. 01-
06, Doi: 10.1109/R10- HTC53172.2021.9641630.

[6]. K. Shanmugam, M. E. Rana, D. Tan Zi Xuen and S.
Aruljodey, "Water Quality Monitoring System: A
Smart City Application with IoT Innovation," 2021
14th  International Emirates,
Developments in eSystems Engineering (DeSE),
Sharjah, United Arab 2021, pp. 571-576, Doi:
10.1109/DeSE54285.2021.9719480.

goee

Aruna

Conference  on

14


https://doi.org/10.63328/IJCSER-V1RI4P3

[7]. Y. Liu, Q. Xue, C. Chang, R. Wang, Z. Liu, L. He,
Recent progress regarding electrochemical sensors for
the detection of typical pollutants in water
environments. Anal Sci 38, 55 (2022).

[8]. O.V. Kuznetsova, N.V. DeSteno, A.R. Timerbaev, how
feasible is direct determination of rare earth elements
in seawater by IcpMs? Anal. Sci. 37, 1633 (2021)

[9]. R. Kumar, M. Mohan, S. Vengateshapandiyan, M.
Kumar and R. Eswaran, "Solar based advanced water
quality monitoring system", International Journal of
Science Engineering and Technology Research
(JSETR), vol. 3, no. 3, 2020

[10]. AN. Prasad, K.A. Mamun, F.R. Islam and H.
Haqva, "Smart water quality monitoring system", The
University of the South Pacific. 2nd Asia-Pacific World
congress on Computer Science and Engineering IEEE
Conference, 2020.

[11].  Nikhil Kedia, Water Quality Monitoring for Rural
Areas- A Sensor Cloud Based Economical Project, in
1st International Conference on Next Generation
Computing Technologies (NGCT-2015) Dehradun,
India, 4-5 September 2015. 978-1-4673-6809-4/15/$31.00
©2015 IEEE.

[12].  Jayti Bhatt, Jignesh Patoliya, Iot Based Water
Quality Monitoring System, IRFIC, 21feb,2016.

[13].  Michal lom, ondrej priby & miroslav svitek,
Internet 4.0 as a part of smart cities, 978-1 5090-1116-
2/16/$31.00 ©2016 IEEE.

[14]. Zhanwei Sun, Chi Harold Liu, Chatschik Bisdikia,
Joel W. Branch and Bo Yang, 2012 9th Annual IEEE
Communications Society Conference on Sensor, Mesh
and Ad Hoc Communications and Networks.
(SECON), 978-1-4673-1905-8/12/$31.00 ©2012 IEEE.

How to Cite:

R Pradeep Kumar, B Sreekanth , R Rohitha , G Shamitha, T
Sai Asha , P Neelima , “ Hydrological Monitoring Using
Internet of Things “, International Journal of
Computational Sciences and Engineering Research
(IJCSER) , Volume 1, Issue 4 , pp 10-14 , October 2024.

CrossRef DOI: https://doi.org/10.63328/ijcser-v1ridp3

Jack Sparrow Publishers © 2024, IJRDES, All Rights Reserved

www .jacksparrowpublishers.com

International Journal of Computational Science and Engineering Research
ISSN: 3107 — 8605 Online) , http://www.ijrdes.com/, IJCSER , Vol. 1, Issue 4, 2024 , https://doi.org/10.63328/IJ CSER-V1RI4P3

R Pradeep Kumar et, al.

Declaration
Conflicts of Interest: The authors declare no conflict of

interest.

Author Contribution: All authors wrote the main
manuscript text and also consent to the submission.

Ethical approval: Not applicable.

Consent to Participate: All authors consent to participate.
Funding: Not applicable, and No funding was received
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Personal Statement: We declare with our best of
knowledge that this research work is purely Original Work
and No third party material used in this article drafting. If
any such kind material found in further online publication,
we are responsible only for any judicial and copyright

issues.

Generative Al Statement: The authors declare that
generative Al was not used in the preparation or creation
of this manuscript. The alternative text (alt text)
accompanying the figures in this article was generated by
Frontiers with the assistance of artificial intelligence.
Reasonable efforts have been made to ensure the accuracy
and appropriateness of the generated alt text, including
review by the authors wherever possible. If you identify
any inaccuracies or issues, please contact the editorial
team.

Publisher’'s Note: The statements, opinions, and claims
presented in this article are exclusively those of the authors
and do not necessarily reflect the views of their affiliated
institutions, the publisher, editors, or reviewers. Any
products discussed or evaluated, as well as any claims
made by their
approved, or endorsed by the publisher.

manufacturers, are not warranted,

Acknowledgements

We thank everyone who inspired our work.

goee

15


https://doi.org/10.63328/IJCSER-V1RI4P3
https://doi.org/10.63328/ijcser-v1ri4p3

	Publisher’s Note: The statements, opinions, and claims presented in this article are exclusively those of the authors and do not necessarily reflect the views of their affiliated institutions, the publisher, editors, or reviewers. Any products discuss...

