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Abstract
Water quality monitoring is essential for ensuring safe and
clean water for various applications, including drinking,
agriculture, and industrial use. Traditional methods of
water quality assessment are time-consuming and require
laboratory  testing, making real-time  monitoring
challenging. This project proposes an Arduino-based water
guality monitoring system that provides a cost-effective
and efficient solution for realtime data collection and
analysis.

The system utilizes multiple sensors to measure key
parameters such as pH level, turbidity, temperature,
dissolved oxygen, and conductivity. These sensors are
interfaced with an Arduino microcontroller, which
processes the collected data and transmits it to a display
module or a cloud-based server for remote monitoring. The
real-time data acquisition enables users to take immediate
corrective actions when water quality deviates from
acceptable standards.

The proposed system is ideal for applications in rural and
supply
monitoring. Its

urban  water systems, aquaculture, and

environmental low cost, ease of

deployment, and real-time functionality make it a
promising alternative to traditional water quality testing
methods. Future enhancements can include 10T integration
for remote monitoring and Al-based analytics for
predictive water quality assessment.

Keywords: Arduino, water quality monitoring, pH sensor,

turbidity sensor, 10T, real-time monitoring

1. INTRODUCTION

Water quality is a crucial factor for human consumption,
agriculture, and industrial applications. Contaminated water
can cause severe health issues and environmental
degradation. Traditional water quality monitoring methods
involve laboratory testing, which is timeconsuming and
costly. To address these challenges, realtime monitoring
systems using Arduino-based sensors provide an efficient
and cost-effective solution.

This project focuses on using an Arduino microcontroller
and a turbidity sensor to monitor water clarity. Turbidity
measures the presence of suspended particles in water,
which affects its quality and usability. By integrating loT
technology, the system can transmit real-time data for

remote analysis and decision-making.

2. Body of Paper
Project Architecture System Components
1. System Overview: The water quality monitoring system

is designed to measure the turbidity levels of water and
provide real-time data for analysis and decision-making.
The system utilizes an Arduino microcontroller, a
turbidity sensor, and loT-based cloud integration for
remote monitoring.

2. Sensors:

Turbidity Sensor (TSD-10, SEN0189)

Measures water clarity (suspended particles)

3. Microcontroller: Arduino processes sensor data and
controls system operations

5. Microcontroller: Arduino processes sensor data and

controls system operations.
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6. Communication Modules: Wi-Fi (ESP8266) or GSM
modules enable data transmission to the cloud.

7. Cloud Platform :Stores and processes sensor data,
making it accessible remotely.

8. User Interface: Web and mobile applications provide
real-time visualization and alert notifications.

9. Power Supply: Ensures consistent power for sensors,
microcontroller, and communication modules.

10. Data Flow: Sensor data is collected, processed by
Arduino, and transmitted to the cloud for analysis.

11. Alerts System: Triggers notifications when pollutant
levels exceed safe thresholds.

12. Scalability: Modular design supports additional sensors
and components for expanded functionality.

11. Cost Efficiency: Uses affordable components for
widespread applicability and deployment.

12. Environmental Application: Monitors air quality in

urban, industrial, and residential settings.

DETAILED PROCESS

» Here are the key steps involved in setting up a water
guality monitoring system using Arduino and a

turbidity sensor:

1. Gather Materials and Components

* Arduino Board (e.g., Arduino Uno or similar)
*  Turbidity Sensor (such as TSD-10 or any compatible
turbidity sensor)

«  Jumper Wires (for connecting components)
»  Breadboard (optional, for easy connections)

*  Power Supply (such as a 9V battery or USB power for
the Arduino)

* LCD Display (optional, for real-time data display)

» Resistors (if needed for circuit configuration)

» Data Logging Device or Internet Connectivity (for
remote monitoring, optional)

2. Connect the Turbidity Sensor to the Arduino * The

turbidity sensor typically has three pins: VCC (power), GND

(ground), and Signal (output).

*  VCC pin connects to the 5V output pin of the Arduino.

*  GND pin connects to the Arduino's GND pin.

»  Signal pin connects to one of the analog input pins of the
Arduino (e.g., AO).

*  Ensure the sensor is properly placed in the water sample
or water source you're monitoring.

3. Install Required Libraries

If you are using an LCD or other display, make sure to install

the necessary libraries for the display.

*  You might also need to install libraries for any additional
sensors if integrating them into the system. 4. Write or
Upload the Arduino Code

*  Program the Arduino to read the sensor’s analog output.
The turbidity sensor typically gives a voltage output
proportional to the turbidity level of the water.

*  The Arduino will read the analog signal using the analog
Read() function.

* You can apply a calibration function to convert the
sensor’s raw analog value into a turbidity value (usually
measured in NTU — Nephelometric Turbidity Units).

» ensure longevity and minimize energy costs.
5. Calibrate the Turbidity Sensor

Turbidity sensors typically require calibration to ensure

accurate readings.

* You can calibrate the sensor by placing it in a known
standard solution (e.g., distilled water) and adjusting the
code to output a value close to zero.

» Alternatively, use a known turbidity standard (e.g., 10
NTU) to fine-tune your readings for more accuracy.

«  Calibration might involve adjusting a factor in the code

that converts raw analog readings to turbidity levels.
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6. Testing and Validation

* Place the turbidity sensor in different water samples
(e.g., clear water, muddy water, or water with known
turbidity) to test the sensor's response.

*  Verify that the sensor readings correspond to expected
turbidity levels.

* Ensure the system works well over time without
significant drift or errors.

7. Monitor and Record Data

«  For continuous monitoring, set up the system to record
readings over time.

*  Use the Serial Monitor in Arduino IDE to observe real-
time data output.

* You can also store readings on an SD card or upload the
data to an online platform (like ThingSpeak) for remote
monitoring and logging.

8. Powering the System

« If the monitoring system is to be used in a remote or outdoor
location, you may need a solar panel or battery pack to
power the Arduino and sensor continuously.

9. Data Analysis and Reporting

*  Once the data is logged (either locally on SD cards or
remotely via 10T), you can use software like Excel,
Google Sheets, or a dedicated database to analyze
turbidity trends.

* You can set thresholds for turbidity levels and trigger
alerts if the readings exceed certain levels, indicating
poor water quality.

10. System Calibration and Adjustment

*  Continuously calibrate and adjust your system based on
environmental factors or changes in water quality.

«  Ensure that the turbidity sensor remains clean and free
of obstructions.

Optional Steps:

* loT Integration: If you want to monitor water quality
remotely, you can integrate your Arduino system with
platforms like ThingSpeak, Blynk, or an MQTT server

to send real-time turbidity

FACTS

Cost-Effective Solution: Arduino-based systems are

affordable compared to traditional water testing
equipment, making them accessible for various users.
Real-Time Data: Provides continuous, real-time
monitoring of water turbidity, which helps in early
detection of water quality issues.

Turbidity as a Key Indicator: Measures the clarity of
water, indicating the presence of suspended particles like
pollutants, sediments, or algae.

Integration with Other Sensors: Arduino allows easy
integration with additional sensors like pH, temperature,
and dissolved oxygen for comprehensive water quality
monitoring.

Scalability and Flexibility: The system can be easily
expanded by adding multiple sensors for monitoring
different locations or parameters.

Energy Efficiency: Low power consumption, enabling
long-term operation with solar panels or batteries,
especially in remote locations.

Remote Monitoring: With communication modules
(Wi-Fi, GSM, LoRa), data can be transmitted remotely,
allowing for monitoring from any location.

Ease of Calibration: Calibration of the turbidity sensor
is simple and can be done using standard solutions,
making the system user-friendly.

Data Logging and Analysis: Collected data can be
logged on SD cards or uploaded to cloud platforms for
analysis and long-term trend tracking.

Educational Value: Ideal for teaching environmental
science, sensor technology, and 10T concepts in schools,
colleges, and workshops.

Supports Environmental Research: Provides valuable
data for environmental and ecological studies, helping to
track water pollution trends and assess ecosystem health.
Alerting Mechanism: The system can trigger automatic
alerts (e.g., SMS, email, or app notification) when

turbidity exceeds set thresholds.
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* Open-Source Platform: Arduino is open-source,
offering access to a large community, code libraries, and
tutorials for easy setup and troubleshooting.

+ Compact and Portable: Small and portable, allowing
for easy transport and deployment in various locations
for diverse applications.

*  Versatile Applications: Applicable in a wide range of
fields, including agriculture, aquaculture, environmental
monitoring, and public health.

*+ Low Maintenance: The system requires minimal
maintenance, making it suitable for long-term use in
remote or challenging environments.

These facts outline the advantages and features of using Arduino

and turbidity sensors for water quality monitoring, demonstrating

the practicality and flexibility of the system for a wide range of

users and applications.

STEPS

1. Gather some samples of clean, hazy, and dirty water.

2.Properly insert the sensor into the water samples.

3. Run the Arduino Software application in parallel.

4. Write down the value that the sensor read.

5. Compare the recorded value to the values listed in the
programmer.

6. If the turbidity of the water is (turbidity < 15), show it as clear
water.

7. Display water as cloudy if the turbidity is ((turbidity> 15) &&
(turbidity 50).

8.Display water as unclean if the turbidity is (turbidity > 50).

9.he turbidity of the water is tested when samples are delivered,

and the results are shown on an LCD..

ADVANTAGES

1. Cost-Effectiveness: Arduino-based monitoring systems
are affordable, making it accessible for small-scale and local
monitoring projects compared to traditional, expensive water
quality testing equipment.

2 Low Power Consumption:
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Arduino boards typically consume very little power, making
them suitable for battery-powered or solarpowered remote

monitoring systems

3 Remote Monitoring: Arduino-based systems can be
connected to 10T platforms, allowing for remote data access
and monitoring, even from remote or hard-to-reach
locations.

4. Scalability: Multiple sensors can be integrated into one
system, making it easy to scale up monitoring networks in
large areas or across various water bodies.

5.Easy Customization: The system can be easily modified
or expanded to include other sensors (e.g., pH, temperature,
dissolved oxygen) for more comprehensive water quality
monitoring.

6. Data Logging and Analysis: Arduino can store turbidity
data over time, enabling trend analysis and providing insights

for research, water management, and policy making.

APPLICATIONS
1.Rivers, Lakes, and Reservoirs: Turbidity sensors can
continuously monitor the water quality in these natural bodies of
water, alerting authorities to potential pollution or harmful
conditions that affect aquatic life.

2. Coastal Areas: Monitoring the clarity of water to
assess the impact of pollution from ships or land-based runoff.

3. Turbidity sensors can be used in water treatment
facilities to ensure that treated water meets quality standards
before being released into public supply systems.

4.Sensors can help optimize the coagulation and filtration
processes by providing real-time feedback on water quality. 5.
Agricultural Areas: Irrigation systems can benefit from turbidity
monitoring, ensuring that water used for irrigation is free from
excessive particles that may harm crops.

6. Continuous monitoring of turbidity in treated effluent
ensures compliance with environmental regulations for water
discharge

7. Turbidity is an indicator of water cleanliness, so
Arduinobased sensors can be deployed in rural areas or

emergency
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situations to ensure access to safe drinking water.. 8. ORI (e 2 Gecsctic g imeacten
Parameter Unit dard dard Range Water Quality
Aquacultu re:In fish farms or aquaponic systems, Turbidity NTU <SNTU  <INTU  <4NTU  0-10NTU High turbidity
; L. ; . ) ) ) (Nephelometric (Safe for (Optimal (Good), >50 indicates
maintaining optimal water quality is essential for healthy fish and Turbidity Units) | drinking) for NTU suspended
drinking) (Contaminated) particles,
plants. Turbidity sensors help monitor water quality to prevent contaminants,
and microbial
diseases caused by poor water conditions growth.
pH Level pH Scale (0-14)  6.5-8.5 6.5-85 6.5-95 6.5-85 Affects water

acidity/alkalinity,
impacting
corrosion and

biological life.

Total mg/L (ppm) <500 <500 <1000 50 - 500 mg/L High TDS
Dissolved mg/L mg/L mg/L indicates
CHANGES IT WILL BRING / FUTURE SCOPE Solids (TDS)
minerals, salts,
1. Real-time Eliminates the need for expensive laboratory testing or
contamination.
by prOVIdIng real_tlme turbldlty data‘ Dissolved mg/L 25 mg/L 25 mg/L 26 mg/L 5-10mg/L Low DO
. . . . Oxygen indicates poor
2. Reduces manual intervention, making water testing fasterand o) water quality,
R affecting aquatic
more accessible. lfe.
. . . . . Biological mg/L <3 mg/L <4 mg/L <3 mg/L <5 mg/L High BOD
3. Provides early detection of water contamination, reducing the o, .or 2 * * : E ey
. . Demand organic
risk of waterborne diseases. (BOD) pollution from

waste.

4. Ensures clean drinking water for households and

communities.

5. Helps industries and municipalities maintain regulated water quality standards.

6. Helps monitor river, lake, and groundwater pollution levels. 7.

Assists in detecting industrial and agricultural waste contamination. Q

8. Supports government agencies in enforcing water quality ,
regulations. “
9. Helps monitor river, lake, and groundwater pollution levels.

10. Assists in detecting industrial and agricultural waste contamination.

- |

11. Supports government agencies in enforcing water quality

regulations..

Fig -1: Figure

Table -1: Global metrics
graphs
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Turbidity vs. Time

dity (NTU

Turbidity at Different Water Sources

Time (hrs) Water Sources

Water Quality Distribution

3. CONCLUSIONS

The "Measuring Water Quality Using Arduino and Turbidity
Sensor" project has been built and tested successfully. System
that tracks water quality in real time at the water sources.
Researchers can forecast natural processes in the environment,
gain knowledge from them, and identify how humans affect an
ecosystem by using the Water Quality Monitoring (WQM). In
addition to helping with restoration projects, these measurement
efforts can guarantee that environmental regulations are being
met. The WQM, which makes use of 10T technologies, must be a

practical and effective system for tracking drinking water quality
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