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Abstract—Water Pollution in rivers has become a
serious environmental and public health concern due to
rapid industrialization, urbanization, and improper
waste disposal. Continuous monitoring of water quality
is essential to ensure safe and sustainable water
resources. This paper presents the design and
development of an IOT-enabled advanced water quality
monitoring system for effective river management. The
proposed system utilizes multiple sensors to measure
important water parameters such as pH, turbidity,
temperature, dissolved oxygen, and salinity. These
sensors are interfaced with a microcontroller to collect
real-time data, which is then processed and transmitted
to a cloud-based platform using IOT communication
technologies. To enhance decision-making, a machine
learning approach based on Support Vector Machine
(SVM) algorithm is used to categorize water quality
conditions as safe or unsafe in order to improve
decision-making. Techniques for feature extraction and
data preprocessing are used to increase system
dependability and prediction accuracy. Additionally,
the system produces automatic alerts when surpass
allowable limits and has a web-based interface for real-
time visualization of water quality data. Continuous
monitoring, early pollution detection, and remote access
to water quality data are all made possible by this
integrated solution. The suggested system provides an
economical, scalable and effective method for managing
river water, assisting authorities in taking prompt
action to safeguard public health and environmental
resources.

Index Terms—Internet of Things (10T), Water Quality,
River Management, Sensors, Machine Learning,
Support Vector Machine (SVM), Real Time
Monitoring, Cloud Computing.
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[. INTRODUCTION

River Water is essential to aquatic ecosystems,
industry, agriculture, and human life. However, the
quality of river water has been greatly impacted by
rising domestic sewage, industrial discharge, and
agricultural runoff. Serious health problems,
environmental harm, and biodiversity loss can
result from contaminated water. As a result,
maintaining safe water supplies and managing rivers
effectively now depend on ongoing water quality
monitoring. Conventional techniques for monitoring
water quality primarily rely on laboratory analysis
and manual sampling. These techniques don’t provide
real-time information and are labor-intensive and
time-consuming. Because of this, abrupt changes in
the quality of the water could go unnoticed, delaying
action and raising risks. To evaluate the general state
of the water, important water parameters like pH,
turbidity, temperature, dissolved oxygen and salinity
must be routinely checked.

This project suggests an I0T-enabled sophisticated
water quality monitoring system combined with
artificial intelligence methods to address these issues.
The system gathers data in real time from sensors and
uses IOT communication to send it to a cloud
platform. Water quality is categorized as safe or
unsafe using a Support Vector Machine
(SVM)algorithm. In order to facilitate quicker
decision-making and better environmental protection,
the system also offers a web-based interface for data
visualization and generates alerts when parameters
surpass safe limits.
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II. METHODOLOGY

The suggested system uses artificial intelligence and
the Internet of Things to continuously monitoring, it
combines sensors, a microcontroller, and cloud
communication. Sensors linked to an ESP32
microcontroller are used to measure water parameters
like pH, turbidity, temperature, dissolved oxygen,
and salinity. An Analog-to-Digital Converter (ADC)
transforms the fathered analog signals into digital
data, which is then processed in real time. For remote
monitoring and storage, the processed data is sent via
Wi-Fi or GSM to a cloud platform. To increase
accuracy, methods for feature extraction and data
preprocessing are used. Water quality is categorized
as safe or unsafe using a Support Vector Machine
(SVM) algorithm, and alerts are produced when
values surpass safe thresholds.

III. BATTERY PARAMETER MONITORING

The water quality monitoring web application is
developed to offer an interface for real-time
visualization and management of river water quality.
The system receives real- time sensor readings of pH,
turbidity, temperature, dissolved oxygen, and salinity
from an IOT based monitoring unit. The web
application presents the collected data in numeric as
well as graphical form, making it easier for the user
to understand the current water conditions and trends
over a period of time. Charts and graphs are used to
represent the variations in the parameters, which can
be used to identify the patterns of water pollution and
sudden changes in water quality. The application also
includes the results of the proposed SVM-based
prediction model, which categorizes water quality as
safe or unsafe. If any parameter is found to exceed
the predetermined limits, the system will highlight
the condition on the dashboard and alert the user for
immediate attention. The web app help in proper
decision-making, environmental monitoring, and
proper management of river water.

IV. SYSTEM USERS
The system has the capacity to handle different types
of users in order to facilitate the proper monitoring

and management if water quality data. This includes
administrators, environmental authorities, and other
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users. The system administrator is in charge of the
entire system, including user management, sensor
configuration, and data management. The
environmental management authorities use this
system to monitor water quality in real-time and
respond to any alarm signals that are sent for unsafe
water conditions. The general users or public can
access basic information like the water quality status
and reports through the web interface. This structure
of multiple users helps in safe access, monitoring and
decision-making in the management of the river.
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Fig.1. Water Quality Monitoring System
V. SENSOR DATA COLLECTION MODULE

The function of the sensor data collection module is
to collect data on the quality of water in the river in
real time. This module uses sensors like pH,
turbidity, temperature, dissolved oxygen, and salinity
sensors. These sensors continuously measure the
quality of water in the river and send signals
continuously measure the quality of water in the river
and send signals to the microcontroller. All sensors
are connected to the ESP32 microcontroller. It reads
the values using its input pins. Since most sensors
have analog output, the microcontroller converts
them to digital using the Analog to Digital converter.

The collected data us processed and ready for
transmission to the cloud platform. Continuous
monitoring will enable us to detect changes in water
quality in its earliest stages. This module lays the
foundation for the system by providing reliable and
real-time input values.
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Fig. 2. Sensor Collecting Unit

VI. WATER QUALITY PREDICTION
(SVM MODEL)

The water quality prediction module employs a
Support Vector Machine (SVM) algorithm to classify
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the water conditions based on the sensor readings.
The parameters for this module are pH values,
turbidity, temperature, dissolved oxygen, and salinity.
This module assists in finding out if the water is safe
or unsafe. The data that is collected before prediction
requires some preprocessing steps like cleaning,
normalization, and feature extraction. This helps in
making the model more accurate and reliable.

The SVM algorithm analyzes the parameters and
finds patterns associated with water conditions. From
the analysis, the model classifies the water status and
sends the result to the system. If unsafe conditions
are identified, it assists the alert module for further
action. This intelligent prediction helps in the early
detection of pollution and improves the decision-
making process for the river.
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Fig. 3. Communication and Data Transmission.

VII. MONITORING AND VISUALIZATION
MODULE

The task of the monitoring and visualization module
is to show the water quality information in an easy
and understandable manner. The module receives
real-time information from the cloud server and
displays the information on the parameters such as
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pH, turbidity, temperature, dissolved oxygen, and
salinity. The information on the web-based
dashboard. The module uses graphs, charts, and
indicators to show the information in a visual manner.
Users can view the real-time information and trends
of water quality parameters. The dashboard also
displays the water quality status as safe or not safe
based on the prediction model. The dashboard also
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allows remote access, enabling the user to access the
data remotely. The module aids in decision-making
through better understanding of the river conditions.

VIII. ALERT & NOTIFICATION SYSTEM

The dashboard also displays the water quality status
as safe or unsafe using the prediction model. This
module also has the ability to access the data
remotely. This module helps in decision-making with
clear and precise information about the condition of
the river. The alerts are sent once the condition of the
water is identified as unsafe using the above
module. This helps the environmental authorities
respond to the condition of the water and prevent
further contamination of the water. This module helps
in the proper management of the river.

IX. ACTUATOR CONTROL & WATER
MANAGEMENT MODULE

The role of the actuator control and water
management module is to take automatic actions
based on the water quality conditions that have been
identifies. The system that are controlled by the
microcontroller. When the water quality parameters
exceed the limits, the system sends signals to activate
the actuators. This helps in reducing pollution levels
and improving water quality. The system works hand-
in-hand with the prediction and alert system. For
instance, in situations where turbidity levels are high
and the level of dissolved oxygen is low, the system

can be used to activate aerators. This is an automated
system that helps in effective water management. By
integrating monitoring and controlling actions, the
system can be used to ensure effective environmental.

A. Working

The proposed IOT-based advanced water quality
monitoring system works on the principle of
continuously ~ monitoring and analyzing the
parameters of the water in the river in real-time. pH,
turbidity, temperature, dissolved oxygen, and salinity
sensors are developed in the water to measure the
different parameters of water quality. These sensors
are connected to the ESP32 microcontroller, which
collects the data and converts the analog signal to a
digital signal using the Analog-to-Digital convertor
(ADC). The data is then processed and ready for
further analysis. The data is then transmitted to the
cloud platform using IOT technologies like Wi-Fi or
GSM. At the same time, data preprocessing
techniques are applied to the data and then the data is
given as input to the Support Vector Machine (SVM)
algorithm to classify the water quality as safe or
unsafe. If the sensor values are within the limits, the
system will continue its work without any
interruption. But if any value exceeds its threshold
limit, the system recognizes this condition as a
problem. In some cases, the system can automatically
switch on the pumps or filters to maintain the water
quality. This process helps to monitor, the river, detect
any pollution, and maintain the river properly.

Working of 10T Enabled Advanced Water Quality Monitoring System
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Fig.4. Working of EV Battery with Accident Detection Systems
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B. Flow Chart

The system starts by collecting water samples from
the river using different sensors such pH, turbidity,
temperature, dissolved oxygen, and salinity. These
sensors  continuously measure water quality
parameters and send the data to the ESP32
microcontroller. The microcontroller converts analog
signals into digital values using ADC and process the
data in real time. The processed data is transmitted to
the cloud platform using IOT communication
technologies. In the cloud, data preprocessing
techniques are applied to clean and normalize the
data. Then, the Support Vector Machine (SVM)
model analyzes the data and predicts whether the
water quality is safe or unsafe.

Finally, the system presents the results to the user
through the web or mobile interface, indicating
whether the water is safe or not. If any parameter
crosses the threshold limit, an alarm is sent to take
immediate action. This process is repeated in a loop to
monitor and manage the water quality in real time.
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Fig.5.Flowchart of EV Battery with Accident
Detection Systems
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C. Result

-

Fig. 6. EV Battery along with Accident Detection
Systems

The proposed IoT-based water management system
was able to subvisual gather data from various, such
as PH, dissolved oxygen, turbidity, and salinity
sensors. These continuously monitored water quality
and transmitted data to a cloud platform for analysis
and visualization. The data collected was utilized for
training and testing the Support Vector Machine
model for water quality classification. The Support
Vector Machine model was seen to have good
prediction accuracy for water quality classification
based on different categories, such as safe and unsafe
water. By adjusting hyperparameters, it was even to
have better accuracy for water quality classification
based on parameters like PH and turbidity.

Overpack, it was seen that the system was reliable,
fast, and cost-effective for monitoring purposes when
compared to traditional methods. The real-time
analysis feature of this system can be useful in
detecting contamination at an early stage, thus
making it suitable for applications in river tanks.

X. CONCLUSION

The paper proposes an IOT-based Water
Management System for the real-time monitoring of
water quality for river tank water. Them uses sensors
to measure the water quality parameters such as pH,
dissolved oxygen, turbidity, and salinity lives. The
measured values are then passed through a support
vector machine (SVM) to ensure the classification of
water quality. The proposed system eliminates the
limitations faced while using traditional methods to
monitor water quality. The system is cost-effective
and time-efficient for monitoring and detecting water
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contamination. The result indicate that the system
ensures a good prediction performance with
parameter tuning. The integration of loT, cloud
computing, and machine learning can enhance water
quality management. The proposed system can assist
authorities in taking timely acting for water safety. In
the future, more work van be done on building more
models and its large-scale deployment.
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