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Abstract- This paper presents the design and implementation
of an loT-based Water Quality and Water Leakage Monitoring
System. The system utilizes an Arduino Uno microcontroller
integrated with turbidity, flow, and level sensors to
continuously monitor water quality parameters and detect
leakages in real time. When contamination or leakage is
detected, the system triggers an alarm and activates a
solenoid valve through a relay to shut off the water supply
automatically. Sensor data is transmitted to the cloud via IoT,
enabling remote monitoring through an Android application.
The proposed system offers a cost-effective, automated
solution for ensuring safe water distribution and minimizing
water wastage.
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I. INTRODUCTION

Water is one of the most essential natural resources,
and ensuring its quality during distribution is critical for public
health. Traditional water monitoring methods rely on manual
inspection and periodic laboratory testing, which are time-
consuming, expensive, and unable to provide real-time data.
With the rapid growth of urbanization and aging pipeline
infrastructure, water leakage has become a significant concern,
leading to substantial water loss and potential contamination.

The Internet of Things (loT) offers a transformative
approach to address these challenges by enabling continuous,
automated monitoring with remote data access. loT-based
systems integrate sensors, microcontrollers, and cloud
connectivity to provide real-time insights into water quality
parameters such as turbidity and flow rate, while
simultaneously detecting anomalies indicative of leakage.

This project proposes an integrated system that
combines water quality assessment and leakage detection
using an Arduino Uno microcontroller, multiple sensors, and
IoT connectivity. The system not only monitors water
parameters but also takes corrective action by controlling a
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solenoid valve and alerting users through an alarm system and
a mobile application.

Il. OBJECTIVE

1) To design a real-time water quality monitoring system
using a turbidity sensor, flow sensor, and Ultrasonic
sensor, Total Dissolved solids (TDS)sensor integrated
with an Arduino Uno microcontroller.

2) To develop an automatic leakage detection mechanism
that triggers an alarm and controls a solenoid valve to
prevent water wastage.

3) To implement lIoT connectivity for remote monitoring of
water parameters through a cloud-based Android
application.

4) To provide a cost-effective, scalable, and reliable solution
for water distribution networks in residential and
municipal settings.

I11. PROBLEM STATEMENT

Conventional water distribution systems lack real-
time monitoring capabilities, making it difficult to detect
contamination or leakage promptly. Manual testing is periodic
and cannot capture transient quality variations. Water leakage
in pipelines often goes undetected for extended periods,
resulting in significant water loss estimated at 20-30% in
many urban networks. There is a pressing need for an
automated, loT-enabled system that can continuously monitor
water quality, detect leakages instantly, and take immediate
corrective actions to ensure safe and efficient water
distribution.

IV. EXISTING SYSTEM

Existing water monitoring systems primarily rely on
manual sampling and laboratory-based analysis. Water
samples are collected periodically from distribution points and
tested for parameters such as pH, turbidity, dissolved oxygen,
and bacterial contamination. These methods suffer from
several limitations:
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1) Delayed detection: Results are obtained hours or days
after sample collection, making real-time response
impossible.

2) High operational cost: Requires trained personnel and
expensive laboratory equipment.

3) No leakage detection: Traditional quality testing does not
address pipeline leakage.

4) Limited coverage: Only a few points in the network are
monitored, leaving large sections unmonitored.

Some semi-automated systems exist using SCADA
(Supervisory Control and Data Acquisition), but these are
expensive, complex, and typically deployed only in large-scale
industrial setups.

V. PROPOSED SYSTEM

The proposed system addresses the limitations of
existing approaches by integrating multiple sensors with an
Arduino Uno microcontroller and 10T connectivity. The key
features of the proposed system include:

1) Real-time monitoring of water turbidity, flow rate, and
water level using dedicated sensors.

2) Automatic leakage detection based on flow rate anomalies
and water level changes.

3) Immediate response through alarm activation and
solenoid valve control via relay module.

4) loT-enabled data transmission to a cloud platform for
remote access.

5) Android application for real-time data visualization and
alert notifications.

The system is designed to be low-cost, easy to
deploy, and scalable for various applications ranging from
household water tanks to municipal distribution networks.

VI. BLOCK DIAGRAM

The block diagram of the proposed system illustrates
the interconnection of all hardware components. The Arduino
Uno serves as the central processing unit, receiving inputs
from the turbidity sensor, flow sensor, and level sensor. Based
on the processed data, it controls the relay module (which
operates the solenoid valve), triggers the alarm (buzzer),
displays information on the LCD, and transmits data to the loT
cloud module.
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Fig. 1: Block Diagram of the Proposed System

VII. SYSTEM ARCHITECTURE AND
METHODOLOGY

The system architecture follows a three-tier model
comprising the sensing layer, processing layer, and application
layer.

A. Sensing Layer

The sensing layer consists of three primary sensors:
(a) Turbidity Sensor: Measures the cloudiness of water caused
by suspended particles. High turbidity indicates
contamination. (b) Flow Sensor: Monitors the rate of water
flow through the pipeline. Sudden changes in flow rate
indicate potential leakage. (c) Level Sensor: Detects the water
level in storage tanks to monitor consumption patterns and
identify abnormal drops.

B. Processing Layer

The Arduino Uno microcontroller receives analog
and digital signals from the sensors, processes the data using
predefined threshold algorithms, and makes decisions. If
turbidity exceeds the safe threshold or if flow/level anomalies
are detected, the controller activates the relay to close the
solenoid valve and triggers the buzzer alarm. Simultaneously,
sensor readings are displayed on the 16x2 LCD display.

C. Application Layer
The 10T module (ESP8266/NodeMCU) connected to
the Arduino transmits sensor data to a cloud platform (such as

ThingSpeak or Blynk). An Android application retrieves this
data and presents it to the user in a graphical dashboard
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format. Push notifications are sent when alerts are triggered,
enabling remote monitoring and control.

VII1l. CIRCUIT DESCRIPTION

The circuit comprises the Arduino Uno as the central
controller connected to the following components:

The turbidity sensor is connected to analog pin AO of
the Arduino. The flow sensor output is connected to digital pin
D2 configured as an interrupt pin for pulse counting. The level
sensor connects to analog pin Al. The 16x2 LCD display
interfaces via 12C module connected to SDA (A4) and SCL
(A5) pins. The relay module is connected to digital pin D7,
which controls the solenoid valve for water flow shutoff. The
buzzer alarm is connected to digital pin D8. The ESP8266 IoT
module communicates with the Arduino via serial
communication (TX/RX pins).

The entire circuit is powered by a 12V DC adapter
with a voltage regulator providing 5V to the Arduino and
sensors. The solenoid valve operates at 12V and is controlled
through the relay module.

Fig. 2: Hardware Prototype of the Proposed System

TABLE I: Hardware Components and Specifications

Component Spedification Quantity Function
Arduino Uno ATmeza328P 1 Controller
Turbidity Sensor| Analog Output 1 Water Quality
Flow 3ensor YF-3201 1 Flow Rate
Laval Sensor Ultrasonic 1 Water Lavel

LCD Dusplay lex2 2C 1 Dusplay
Relay Module 3V Single 1 Valve Control
Solenoid Valve 12V DC 1 Watar Shutoff

ESPE266 Nods MCU 1 IoT Moduls
Buzzer 5V Active 1 Alarm

A.

IX. ADVANTAGES AND APPLICATIONS

Advantages
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1) Real-time continuous monitoring eliminates delays
associated with manual testing.

2) Automatic valve control prevents contaminated water
from reaching consumers.

3) loT connectivity enables
anywhere via smartphone.

4) Low-cost implementation
components.

5) Scalable architecture suitable for both small-scale and
large-scale deployments.

6) Reduces water wastage through early leakage detection.

remote monitoring from

using readily available

B. Applications

1) Residential water tank monitoring and quality assurance.
2) Municipal water distribution network monitoring.

3) Industrial water treatment and process monitoring.

4) Agricultural irrigation water quality management.

5) Swimming pool and aquaculture water monitoring.

X. CONCLUSION

This paper presented the design and implementation
of an loT-based Water Quality and Water Leakage Monitoring
System. The system successfully integrates turbidity, flow,
and level sensors with an Arduino Uno microcontroller to
provide real-time monitoring of water quality parameters and
leakage detection. The automatic control mechanism using a
relay-operated solenoid valve ensures immediate response to
detected anomalies, while the 10T connectivity enables remote
monitoring through an Android application.

The proposed system offers significant advantages
over traditional monitoring methods, including real-time data
acquisition, automated corrective actions, remote accessibility,
and cost-effectiveness. Future enhancements may include the
integration of additional water quality parameters such as pH
and dissolved oxygen sensors, machine learning algorithms
for predictive maintenance, and solar-powered operation for
remote installations.
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