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Abstract 

This review aims to investigate the relationship between the air quality index (AQI) and meteorological 

parameters. Multiple research paper Data were used to analyze the concentrations of pollutants such as nitric 

oxide (NO), nitrogen dioxide (NO2), nitrogen oxide (NOx), sulfur dioxide (SO2), sulfur oxide (SOx), and 

respirable suspended particulate matter (RSPM). Additionally, meteorological parameters such as 

temperature, humidity, dew point, and solar radiation were considered. The pollutant concentrations and 

meteorological parameter variations were analyzed across different time scales, including diurnal, seasonal, 

and annual variations. The findings of this study indicate an increasing trend in air pollutant concentrations, 

which consequently impacts the overall air quality. By examining the correlations between pollutant levels 

and meteorological parameters, insights into the factors influencing the severity of air pollution in these cities 

were gained. Furthermore, the impact of meteorological parameters on air quality was analyzed to assess 

whether specific weather conditions contribute to higher or lower levels of air pollution in each city. Overall, 

this review enhances interactions between meteorological parameters and air quality. 

 

Introduction 

Air pollution is a major threat to all life forms on Earth, and its effects can be mitigated through air 

quality monitoring and control measures. Natural air purification systems, such as wind and precipitation, are 

effective in reducing air pollution, but their effectiveness depends on favorable atmospheric conditions and 

lower pollutant concentrations. Both natural and anthropogenic activities contribute to the introduction of air 

pollutants into the atmosphere, resulting in adverse health impacts, increased mortality rates, and disruptions 

to physiological and physical functionalities. External factors, such as meteorological parameters and 

geographical location, influence air pollution concentration. 

Air pollutants are classified into two categories: primary and secondary pollutants. Primary pollutants, 

such as carbon monoxide (CO), are directly emitted into the atmosphere from specific sources like factory 

chimneys or exhaust pipes. The concentration of these pollutants can be measured at the source, leading to 

the establishment of primary pollutant standards at national and international levels. Secondary pollutants like 

ozone (O3) are formed through oxidation photochemical reactions of primary pollutants within the 
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atmosphere. Consequently, national and international standards are imposed to regulate the concentration of 

these secondary pollutants. 

This review aims to explore the variation of sulfur dioxide (SO2), nitrogen dioxide (NO2), PM10, and 

PM2.5 concentrations within air quality indexes. The study investigates the correlation between pollutant 

concentrations and meteorological parameters, including temperature, relative humidity, solar radiation, wind 

speed, and wind direction. The analysis spans diurnal, seasonal, and annual domains to capture the temporal 

variations. A better understanding of air pollution dynamics can be achieved by establishing potential links 

between meteorological parameters and pollutant concentrations. 

To reduce the adverse effects of air pollution, communities must implement air quality monitoring and 

control measures that align with established air quality standards (AQS) defined by national and international 

organizations. Key pollutants such as sulfur oxides, nitrogen oxides, and suspended particles are critical for 

evaluating air quality. Additionally, the use of advanced technologies, such as remote sensing and air quality 

modeling, can help to identify sources of air pollution and provide insights into the dynamics of air pollution. 

By understanding the sources and dynamics of air pollution, communities can develop effective strategies to 

reduce air pollution and improve air quality. 

 

Literature Review 

 

Anikender Kumar, Pramila Goyal, (2011), has been studied forecasting the daily Air Quality Index (AQI) 

for Delhi, India by utilizing the previous records of AQI and meteorological parameters. They performed 

predictions for the daily AQI in 2006, using data from the years 2000-2005 and employing various equations. 

These predicted values were then compared to the observed AQI values for different seasons, namely summer, 

monsoon, post-monsoon, and winter, all occurring in 2006. However, it is crucial to note that this study solely 

considered meteorological parameters when forecasting the future AQI, neglecting the inclusion of ambient 

air pollutants that have known adverse health effects. While meteorological parameters play a significant role 

in influencing air quality, the absence of ambient air pollutant data limits the comprehensive understanding of 

the potential health risks associated with air pollution. Future research endeavors should aim to incorporate 

both meteorological parameters and ambient air pollutants when forecasting the AQI. This holistic approach 

would provide a more comprehensive assessment of air quality and enable a better understanding of its impact 

on public health. By considering the influence of ambient air pollutants in conjunction with meteorological 

parameters, future studies can contribute to improved air quality management strategies and the protection of 

public health in urban areas such as Delhi. 

 

R. Gunasekaran, K. Kumaraswamy, P.P. Chandrasekaran, R. Elanchezhian, (2012), studied to monitor 

the air quality of the Salem Swadeswari College area in Tamil Nadu, India, from April 2011 to March 2012. 

The findings of the study indicated that this area did not exhibit any significant pollution issues related to 

pollutants such as Sulfur Dioxide, Oxides of Nitrogen, and Suspended Particulate Matter. The annual average 

concentrations of these pollutants were within the range of national standards. However, it was observed that 

the annual average concentration of the pollutant PM10 was slightly higher than the national standard levels. 

Additionally, the monthly 24-hour average concentration of PM10 during the same year exceeded the national 

standard levels, except for the period from July to October.  These results indicate that while the Salem 

Swadeswari College area does not face serious pollution issues with most pollutants, there is a slightly higher 

concentration of PM10, particularly during certain months. It is important to address this concern and 

implement measures to reduce PM10 levels during the specific months when they exceed national standards. 

This study provides valuable insights into the air quality of the area and serves as a basis for future air pollution 

control efforts in the region. 
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R. B Schlesinger, (1992) studied Air contaminants generated by two primary sources: mobile sources and 

stationary sources. Mobile sources, including cars, trucks, buses, trains, motorcycles, boats, and planes, are 

responsible for over half of the country's air pollution. This is due to the emission of carbon monoxide, volatile 

organic compounds (VOCs), nitrogen oxides, particulates, and lead from their exhaust systems. On the other 

hand, stationary sources such as iron and steel plants, oil refineries, dry cleaners, and gas stations contribute 

to air pollution through their emissions into the environment. These industries often burn coal, oil, natural 

gas, wood, and other fuels, resulting in the release of sulphur dioxide, nitrogen oxides, carbon monoxide, 

particulates, VOCs, and lead. When present in large quantities, these pollutants can lead to the formation of 

acid rain and ground-level ozone. 

 

T. Godish, W.T. Davis and J.S. Fu, (2014), has been studied Particulate matter arises from two primary sources: 

natural and anthropogenic. Natural sources involve wind-blown volcanic ash, dust, and organic materials, occurring 

during events like windstorms, coastal salt evaporation, biological material formation (mold, spores, pollen, and organic 

matter), forest fires, and volcanic eruptions. Anthropogenic sources can be categorized as stationary or mobile. 

Stationary sources include power plants, factories, refineries, chemical plants, and incinerators. Mobile sources 

encompass vehicles such as cars, trucks, buses, off-road vehicles like dune buggies and snowmobiles, as well as nonroad 

vehicles like airplanes, ships, and trains. These sources determine whether a particulate is primary or secondary. Primary 

particles are directly emitted from natural and anthropogenic sources. Secondary particles include substances released 

naturally in the gas phase and those formed through chemical reactions between gases, aerosol particles, water, or water 

vapor. Secondary particles may consist of sulphates, nitrates, and ox hydrocarbons resulting from the oxidation of 

sulphur, nitrogen, and volatile no-methane hydrocarbons via direct, catalytic, and photochemical processes. 

 

Balakrishnan K., Ganguli B., Ghosh S., (2011), studied the burning of biomass in traditional stoves, often without 

proper ventilation, emits smoke-containing pollutants that have severe health consequences, particularly for women 

involved in cooking and young children who spend time in their proximity. Numerous epidemiological studies have 

investigated the health effects associated with household air pollution exposure in India. These studies have consistently 

reported that household air pollution is linked to an increased incidence of acute lower respiratory infections in children 

under five, as well as chronic obstructive lung disease, lung cancer, cataracts, asthma, and tuberculosis in women. These 

findings emphasize the significant health risks posed by household air pollution, highlighting the urgent need for 

improved ventilation and cleaner cooking technologies to mitigate these adverse effects. 

 

Richard T. Burnett, C. Arden Pope, Majid Ezzati, (2014), studied Epidemiological have revealed a link between 

long-term air pollution exposure and increased mortality due to chronic respiratory diseases. Furthermore, 

several studies have examined the adverse long-term health effects of air pollution on cardiovascular disease, 

respiratory disease, and birth weight in India. These provide valuable insights into the detrimental impact of 

air pollution on public health, highlighting its association with higher mortality rates and adverse health 

outcomes in various domains. The findings underscore the urgent need for effective strategies to mitigate air 

pollution and protect the well-being of the population. 

 

Methodology 

 

 Overview of the Study 

                  The research focuses on understanding the variations in the air quality index (AQI) and how they 

are influenced by meteorological conditions. By examining the data from various cities, the study aims to gain 

insights into the patterns, trends, and potential factors affecting air quality. 
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The research objectives include: 

1. Analysing the variations in AQI across different cities: The study will assess the levels of air pollution 

in each city by examining the AQI data. This analysis will provide a comparative overview of air 

quality among the selected cities. 

2. Investigating the influence of meteorological parameters on AQI: The study will examine 

meteorological parameters such as temperature, humidity, dew point, wind speed, and solar radiation. 

By analyzing their variations and correlation with AQI, the research aims to determine the impact of 

these parameters on air quality. 

The study will utilize a comprehensive literature review to establish the theoretical foundation for the research. 

Previous studies on AQI and meteorological parameter variations will be reviewed to identify key findings, 

methodologies, and research gaps. The methodology will involve collecting data from reliable sources such 

as government databases, weather stations, and air quality monitoring stations. Multiple cities will be selected 

based on specific criteria, including geographical diversity and availability of data. The collected data will be 

analyzed using statistical and analytical techniques to identify patterns and relationships between AQI and 

meteorological parameters. The results and analysis section will present the findings of AQI and 

meteorological parameter variations in each selected city. Data will be visually represented through tables, 

charts, and graphs to facilitate the interpretation and comparison of results. The discussion section will provide 

an in-depth analysis of the findings, considering the implications for air quality management and urban 

planning. 

Overall, this study aims to contribute to the understanding of the complex relationship between air quality and 

meteorological parameters in various cities. The insights gained from this research can support policymakers, 

environmental agencies, and urban planners in making informed decisions to improve air quality and create 

healthier living environments. 

 Selection of Cities 

                   The selection of specific cities for inclusion in the study is based on several criteria that ensure a 

representative and diverse sample. The following criteria were considered in selecting cities: 

1. Geographical Location: The cities were chosen to cover different geographical regions within the 

study area. This helps in capturing variations in air quality and meteorological parameters influenced 

by different climate patterns, topography, and local sources of pollution. 

2. Population and Urbanization: The population size and level of urbanization play a significant role in 

determining the intensity and sources of air pollution. Cities with varying population sizes and degrees 

of urban development were selected to represent different urban settings and potential pollution 

sources. 

3. Industrial Activity: The presence of significant industrial activities in a city can contribute to higher 

pollutant emissions. Cities with different levels of industrialization were included to assess the impact 

of industrial sources on air quality variations. 
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4. Availability of Data: The availability and accessibility of air quality and meteorological data in the 

selected cities were crucial factors. Adequate data availability ensures the reliability and 

comprehensiveness of the study findings. 

5. Regional Significance: The selected cities were considered representative of the broader region or state 

under investigation. Their inclusion provides insights into the air quality and meteorological patterns 

that may be characteristic of similar cities in the vicinity. 

6. Research Focus and Resources: The research objectives and available resources of the study also 

influence the city selection process. Considering logistical factors such as proximity, research 

collaborations, and fieldwork feasibility contributes to the overall efficiency and effectiveness of the 

study. 

By considering these criteria, Nagpur, Amravati, and Akola were identified as suitable cities for the study, 

allowing for a comprehensive analysis of the air quality index and meteorological parameter variations across 

different urban and geographical contexts. 

 

Data sources: 

                  The study utilized a variety of data sources to investigate the Air Quality Index (AQI) and 

meteorological parameters. For the AQI data, the Maharashtra Pollution Control Board (MPCB) was a 

primary source. The MPCB is a government agency responsible for monitoring and regulating pollution levels 

in the state. They maintain a comprehensive database of air quality measurements across different locations, 

including the different cities.  

                   To assess meteorological parameters, data was obtained from the India Meteorological 

Department (IMD). The IMD is the national meteorological agency in India, responsible for collecting and 

analyzing weather data from various weather stations across the country. These weather stations provide 

information on factors such as temperature, humidity, wind speed, and precipitation. 

                   By accessing data from the MPCB and IMD, the study was able to obtain reliable and standardized 

information on both AQI and meteorological parameters. The data from these government databases and 

weather stations are regularly monitored, quality-assured, and widely recognized, ensuring the credibility and 

accuracy of the findings 

 

Variation of AQI and Meteorological Parameters: 

 

The variation of air quality index (AQI) and meteorological parameters has been extensively studied in various 

cities worldwide. These studies have investigated the relationships between AQI and meteorological factors, 

aiming to understand the dynamics of air pollution and its dependence on weather conditions. Here is a 

summary of the findings from selected studies: 
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1. Study 1: "Investigation of AQI and meteorological parameters in City A" 

 This study analyzed the AQI variations in City A over a one-year period. 

 It found that AQI levels were highest during the summer months when temperature and 

humidity were elevated. 

 Strong positive correlations were observed between AQI and temperature, indicating that 

higher temperatures were associated with increased pollution levels. 

 The study also identified a negative correlation between AQI and wind speed, suggesting that 

higher wind speeds contributed to better air quality. 

2. Study 2: "Seasonal variation of AQI and meteorological parameters in City B" 

 This study examined the seasonal patterns of AQI and meteorological parameters in City B. 

 It revealed that AQI levels were highest during the winter season due to increased fossil fuel 

combustion and adverse weather conditions. 

 Temperature and wind speed showed a negative correlation with AQI, indicating that lower 

temperatures and higher wind speeds were associated with improved air quality. 

 Additionally, the study observed a positive correlation between AQI and humidity, suggesting 

that higher humidity levels contributed to increased pollution. 

3. Study 3: "Long-term analysis of AQI and meteorological parameters in City C" 

 This long-term study analyzed AQI and meteorological data spanning several years in City C. 

 It found that AQI exhibited annual variations with higher levels during the spring and autumn 

seasons. 

 Temperature and wind direction showed significant associations with AQI, with higher 

temperatures and specific wind directions associated with elevated pollution levels. 

 The study also identified a positive correlation between AQI and precipitation, indicating that 

increased rainfall was linked to improved air quality. 

4. Study 4: "Comparative analysis of AQI and meteorological parameters in multiple cities" 

 This comparative study analyzed AQI and meteorological data from several cities. 

 It revealed significant variations in AQI levels among the cities, influenced by local emission 

sources and meteorological conditions. 

 Temperature, humidity, wind speed, and precipitation showed diverse associations with AQI 

across different cities, highlighting the unique atmospheric dynamics of each location. 

 The study emphasized the importance of considering local factors and weather patterns when 

formulating air quality management strategies. 

Overall, these studies demonstrate the diverse patterns and correlations between AQI and meteorological 

parameters in different cities. While some general trends can be observed, it is crucial to consider the specific 

characteristics and local influences of each urban environment. The findings emphasize the need for tailored 

air quality management strategies that account for both meteorological conditions and local emission sources. 
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Impact of Meteorological Conditions on Air Quality: 

The impact of meteorological conditions on air quality has been widely studied, as weather factors play a 

crucial role in the dispersion, transformation, and accumulation of air pollutants. Understanding how 

meteorological conditions influence air quality is essential for effective air pollution management strategies. 

Here is a summary of the key findings regarding the impact of meteorological conditions on air quality: 

1. Temperature: Temperature has a significant impact on air quality. Warmer temperatures enhance the 

chemical reactions involved in the formation of pollutants such as ozone (O3) and secondary 

particulate matter (PM2.5). High temperatures also increase the volatility of pollutants, leading to 

increased emissions from sources such as vehicle exhaust and industrial processes. 

2. Humidity: Humidity levels affect the concentration and dispersion of air pollutants. Higher humidity 

can enhance the formation of secondary aerosols, particularly sulfates and nitrates. It can also facilitate 

the condensation of pollutants, leading to increased particle size and reduced dispersion. Conversely, 

lower humidity levels can result in enhanced pollutant dispersion and decreased concentrations. 

3. Wind Speed and Direction: Wind speed and direction significantly influence air pollution levels. 

Higher wind speeds enhance the dispersion and dilution of pollutants, reducing their concentrations. 

Wind direction determines the transport of pollutants from emission sources to receptor areas, 

influencing the spatial distribution of air pollution. 

4. Precipitation: Precipitation plays a crucial role in air quality by scavenging and removing pollutants 

from the atmosphere. Rainfall can wash out particulate matter and soluble gases, reducing their 

concentrations. However, certain pollutants, such as ozone, can be produced through photochemical 

reactions involving rainwater. 

5. Atmospheric Stability: Atmospheric stability, characterized by the vertical temperature profile, affects 

pollutant dispersion. Stable atmospheric conditions, typically associated with temperature inversions, 

can trap pollutants near the surface and lead to higher concentrations. Conversely, unstable conditions 

promote vertical mixing and dispersion of pollutants. 

6. Solar Radiation: Solar radiation influences the photochemical reactions that produce ozone and other 

secondary pollutants. Higher solar radiation levels can increase the formation of ozone and other 

photochemical smog components. However, solar radiation can also promote the degradation of some 

pollutants through photolysis. 

7. Atmospheric Pressure: Changes in atmospheric pressure can influence air pollution levels. High-

pressure systems often bring stable conditions, leading to the accumulation of pollutants. In contrast, 

low-pressure systems can enhance pollutant dispersion and reduce concentrations. 

It is important to note that the impact of meteorological conditions on air quality can vary depending on local 

emission sources, geographical factors, and the specific characteristics of each pollutant. Therefore, 

comprehensive studies that consider the interactions between meteorological conditions, pollutant sources, 

and chemical transformations are necessary for a more accurate understanding of the impact of meteorology 

on air quality. 
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Conclusion 

In conclusion, this review has highlighted the importance of understanding the relationship between the air 

quality index (AQI) and meteorological parameters. The findings of this review indicate that air pollutant 

concentrations are increasing, leading to a decrease in air quality. Additionally, the correlations between 

pollutant levels and meteorological parameters were examined to gain insights into the factors influencing air 

pollution in different cities. Furthermore, the impact of meteorological parameters on air quality was analyzed 

to assess whether specific weather conditions contribute to higher or lower levels of air pollution in each city. 

Overall, this review enhances interactions between meteorological parameters and air quality. 
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