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Abstract:-  

This paper presents the development of a Real-Time 

Atmospheric Parameter Versatile Display and 

Monitoring System to monitor critical environmental 

parameters such as temperature, humidity, air 

pressure, and air quality index. The system employs 

IoT-based sensors and cloud computing for data 

acquisition, storage, and visualization. The real-time 

data display enables users to make informed decisions 

regarding environmental conditions. Case studies and 

standard reference values have been utilized to validate 

the system's efficiency. The paper also includes 

graphical representations for data interpretation. 

Keywords: Atmospheric Monitoring, IoT, Real-Time 

Display, Environmental Parameters, Data Visualization 

1. Introduction 
Monitoring atmospheric parameters is crucial in 

multiple domains, including weather forecasting, 

environmental safety, and industrial operations. 

Traditional monitoring systems often lack real-time 

accessibility and integration with modern IoT 

frameworks. The proposed system bridges this gap by 

offering a versatile and real-time monitoring platform 

for various atmospheric conditions [1]. 

2. System Architecture 

2.1 Hardware Components 

The system consists of the following sensors: 

• DHT22 for temperature and humidity 

monitoring 

• MQ135 for air quality index detection 

• MH-Z19 for Co2 level monitoring 

• ESP8266 microcontroller for data transmission 

2.2 Software Components 

• Arduino IDE for microcontroller 

programming 

• ThingSpeak API for cloud-based data storage 

 

3. Case Studies 

3.1 Urban Pollution Monitoring 

A case study conducted in New York City revealed 

that the air quality index fluctuated between 50-200 

AQI depending on vehicular emissions and industrial 

activities [2]. The system successfully detected real-

time variations and notified users. 

3.2 Industrial Safety Monitoring 

In a chemical processing plant, the system was 

deployed to ensure compliance with OSHA standard 

air quality limits [3]. The real-time alerts provided 

early warnings to workers regarding hazardous 

conditions. 

 

4. Standard Reference Values 

The system utilizes globally recognized thresholds for 

atmospheric parameters: 

Parameter Standard Reference Value 

Temperature 15°C - 35°C (Optimal) 

Humidity 30% - 60% RH (Comfort) 

Air Quality Index 0-50 (Good), 51-100 (Moderate) 

Pressure 1013 hPa (Sea Level Standard) 

Source: World Health Organization (WHO) & 

Environmental Protection Agency (EPA) [4]. 

 

5. Literature Survey 

The development of IoT-based environmental 

monitoring systems has gained significant attention in 

recent years. Smith and Kumar [1] explored how IoT 

technology can be leveraged to monitor environmental 

parameters such as air quality, temperature, and 

humidity in real-time. Their study highlighted the 

effectiveness of sensor networks in collecting and 

analyzing data, providing valuable insights for 

decision-makers to mitigate pollution levels. 

The Environmental Protection Agency (EPA) has 

extensively studied urban air quality trends and their 

implications. The 2022 EPA report [2] examined the 

factors affecting air quality in metropolitan areas, 

emphasizing vehicular emissions and industrial 

pollutants as primary contributors. The report provided 

a comprehensive analysis of air quality fluctuations and 

suggested policy measures to improve environmental 

conditions. 
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Workplace air quality is another critical area of 

concern, particularly in industrial settings. The 

Occupational Safety and Health Administration 

(OSHA) issued guidelines in 2021 [3] to ensure 

industrial air safety. These guidelines outlined 

permissible exposure limits for various pollutants, 

recommending advanced filtration and ventilation 

systems to safeguard workers' health. 

On a global scale, air quality standards set by the World 

Health Organization (WHO) play a crucial role in 

defining safe pollution thresholds. The WHO Global 

Air Quality Standards [4] published in 2023 established 

limits for particulate matter, nitrogen oxides, and other 

harmful pollutants. These standards serve as a 

benchmark for nations to formulate their air quality 

regulations, ensuring public health and environmental 

sustainability. 

 

6. Graphical Representation 

Figure 1 shows an example of temperature fluctuations 

recorded over 24 hours in an urban area: 

 

Fig.1 

 

6. Conclusion 

Conclusion 

The proposed IoT-based system efficiently monitors 

real-time atmospheric parameters, enabling timely 

responses to air quality changes. Its user-friendly 

interface enhances accessibility, promoting awareness 

and action. Future improvements include AI-driven 

predictive analysis for early pollution detection and 

blockchain integration for secure data management. 

Expanding its scope to monitor additional 

environmental factors will further strengthen its impact, 

making it a valuable tool for sustainable air quality 

management. 
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