
Международный научный журнал                                                               № 13 (100),часть 1 

«Научный импульс»                                                                                                 Сентября , 2023 

424 
 

 

BUILDING AN AIR POLLUTION MONITORING SYSTEM WITH ARDUINO 

 

Durdona Bekimmetova 

student at Urgench branch of TUIT 

dbekimmetova1@gmail.com 

 

Abstract: Air pollution is a pressing issue affecting public health and the environment. 

Continuous monitoring of air quality is crucial for managing pollution effectively. Air 

pollution is a growing concern worldwide, affecting public health and the environment.  

This article discusses the development of an air pollution monitoring system using Arduino, 

an open-source hardware platform. The system employs various sensors to measure 

pollutants, and the data is processed and displayed in real-time, providing a valuable tool 

for environmental monitoring.     We explore the hardware components, sensors, and 

software required to measure air quality effectively. By following this guide, you can create 

a cost-effective solution to track air pollution levels in your local environment. 
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INTRODUCTION 

Air pollution poses significant health and environmental risks, making it crucial to 

monitor air quality in various locations. Arduino, an open-source electronics platform, 

provides an affordable and customizable solution for building your air pollution monitoring 

system.  Air pollution poses significant health risks and environmental challenges. 

Monitoring air quality is essential to mitigate its adverse impacts effectively. In this study, 

we introduce an air pollution monitoring system utilizing Arduino, a versatile and 

affordable microcontroller platform. The system integrates multiple sensors to measure 

pollutants, enabling real-time monitoring and assessment of air quality. 

 

Methods 

Hardware Components 

To build the air pollution monitoring system, you'll need the following hardware 

components: 

Arduino Board: Select a suitable Arduino board (e.g., Arduino Uno, Arduino Nano) as 

the central controller. 

Air Quality Sensor: Choose an air quality sensor like the MQ series (e.g., MQ-135, 

MQ-7) to measure pollutants such as carbon dioxide (CO2), carbon monoxide (CO), and 

various volatile organic compounds (VOCs). 

Microcontroller Accessories: Gather essential components, including breadboards, 

jumper wires, resistors, LEDs, and a buzzer. 
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Display Module (Optional): If you want to display real-time air quality data, consider 

adding an OLED or LCD screen.[1] 

Power Supply: Ensure a stable power source, such as a USB connection or a suitable 

power adapter. 

Hardware Components: The primary components include an Arduino Uno 

microcontroller, air quality sensors (e.g., particulate matter, carbon monoxide, and 

nitrogen dioxide sensors), a display module (e.g., LCD or OLED), and power supply 

components.[2] 

Sensor Integration: The air quality sensors are connected to the Arduino Uno 

following the datasheets and sensor specifications. The sensors measure various pollutants 

present in the air, including particulate matter (PM2.5 and PM10) and gases like carbon 

monoxide (CO) and nitrogen dioxide (NO2). 

Programming: Arduino code is developed to read data from the sensors and process 

it. The code interprets sensor readings, calculates pollutant concentrations, and displays 

the data on the chosen display module in real-time. 

Building the Air Pollution Monitoring System 

1. Connect the Sensor 

Connect the air quality sensor to the Arduino board using jumper wires. Follow the 

datasheet or sensor documentation for specific pin connections. 

2. Add Visual Indicators 

Include LEDs and a buzzer to provide visual and auditory feedback on air quality. You 

can program the Arduino to trigger these indicators based on predefined pollution 

thresholds. 

3. Set Up the Display (Optional) 

If you're using a display module, connect it to the Arduino and write code to display 

air quality measurements in real-time. 

4. Write the Arduino Code 

Develop the Arduino code to read sensor data, process it, and provide air quality 

information. Utilize the analogRead() function to gather sensor values and implement logic 

for converting these values into meaningful air quality metrics. Create a system that 

triggers visual and auditory alerts if pollution levels exceed acceptable thresholds. 

5. Calibration 

Calibrate the air quality sensor according to the manufacturer's instructions to ensure 

accurate measurements. Calibrating may involve exposing the sensor to known pollutant 

concentrations and adjusting the code accordingly. 

6. Power Supply 

Connect the Arduino to a stable power supply to ensure continuous monitoring. 

Consider using a battery or an external power adapter depending on your deployment 

location. 
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7. Data Logging (Optional) 

For long-term monitoring and analysis, consider adding an SD card module or 

connecting the Arduino to a computer to log and store air quality data over time.[1] 

 

Results and Applications 

Once your air pollution monitoring system is set up, you can use it to: 

● Monitor air quality in your immediate environment. 

● Detect pollution spikes and take preventive measures. 

● Raise awareness about air pollution issues. 

● Contribute data to local and global air quality databases.[3] 

 

The air pollution monitoring system successfully measures key air quality parameters 

and displays the data in real-time, enabling immediate awareness of pollution levels. 

Through comprehensive testing, the system accurately identified variations in pollutant 

concentrations, showcasing its effectiveness in monitoring air pollution. 

Creating an air pollution monitoring system using Arduino offers a cost-effective and 

accessible solution for real-time air quality assessment. This system empowers individuals, 

communities, and local authorities to actively engage in monitoring air quality. Regular 

calibration and maintenance of sensors are essential to ensure accurate readings. 

Additionally, integrating data logging capabilities can facilitate long-term monitoring and 

analysis, contributing to a better understanding of air quality trends. 

CONCLUSION 

The air pollution monitoring system developed using Arduino demonstrates the 

potential for cost-effective and efficient environmental monitoring solutions. Its 

capabilities enable proactive monitoring, timely responses to pollution events, and 

effective management of air quality. Future advancements in sensor technology and data 

integration will further enhance the potential and applications of such monitoring systems, 

aiding in the fight against air pollution. Building an air pollution monitoring system with 

Arduino empowers individuals and communities to take action against air pollution. By 

following the steps outlined in this guide, you can create an affordable and effective 

solution to monitor air quality, thereby contributing to a healthier and cleaner 

environment. 
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