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ABSTRACT 

 
Improving the Air quality is the priority 

task of many governments around the 

world. Data analysis and machine learning 

will help a lot in identifying the potential 

places where the pollution can be 

controlled and the steps to be followed. 

Predicting the AQI can help a lot in 

planning out things for the future. Also, 

identifying which pollutants affect a 

particular region the most can help identify 

potential sources and steps to follow to 

bring the concentration of that pollutant 

under control which indirectly improves 

the Air Quality Index of the region. This 

paper tries to find out the pollutants that 

affect any particular city the most and 

predicts the AQI using the concentration of 

that pollutant. 
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1. INTRODUCTTION 

 
Air quality index has been created to check the 

quality of air of a country. Air quality indices 

measure the amount of carbon monoxide, 

sulphur dioxide, nitrogen dioxide, etc. present 

in the air. It also shows the types of gases 

dissolved. 

 
The National Air Quality Index constitute 8 

pollutants (PM10, PM2.5, NO2, SO2, CO, O3, 

NH3 and Pb) and their safe limit has been 

provided in the WHO Standards Document. If 

the amount of Sulphur Dioxide (SO2), 

Nitrogen Dioxide (NO2), and Carbon 

Monoxide (CO) exceed the national standards 

then the air is said to be polluted. 

 
PM2.5 and PM10 are particulate matters with 

diameters of 2.5 micrometres and 10 

micrometres respectively. When their limit 

exceeds the safety standards, people face 

difficulty in breathing and irritation in the 

eyes. The burning of fossil fuels in vehicles is 

the major source of CO emissions. The leaking 

chimneys, gas stoves and blast furnaces also 

release CO. SO2 and NOx is the main 
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constituent of emissions from electric power 

plants and refineries. 

 

2. LITERATURE REVIEW 

 

Air Quality Analysis and prediction of AQI is 

one of the most popularly researched topics in 

current times. The alarming situation of 

deteriorating air quality has become a major 

concern. The increasing concentration of 

obnoxious gases in air is becoming fatal for 

people. Air quality is estimated on the basis of 

its index. Air Quality Index constitutes 

measurement of PM2.5, PM10, NOx, SO2 and 

CO. These are the major pollutants present in 

the air. A detailed analysis of the concentration 

of the pollutants in the air of cities 

demonstrated a correlation with its Air Quality 

Index. A lot of research has been done on the 

AQI of only the major cities of the country 

like Delhi or Mumbai. These studies show the 

present conditions of the air quality and often 

nothing is said about the future precisely. The 

air quality has been categorised into 6 broad 

categories: good, satisfactory, moderate, poor, 

very poor and severe. 
 

 
Inhaling pollutants in such high concentrations 

have become hazardous for living beings. 

 
The air pollution is a major concern as it is 

affecting the lives of the people. (1) AN article 

stated that air pollution results in health 
 
hazards like respiratory disorder, 

neuropsychiatric, hematologic, immunologic, 

cardiovascular and reproduction system as they 

have the maximum exposure to the pollutant 

inhaled. These adverse effects should me 

minimised as soon as possible. But, first there 

is a need to adopt a standard method to 

calculate the level of pollution. Thus, Air 

Quality Index is officially formulated to 

determine levels of pollutants in the 

atmosphere. 

 
Analysis and data collection has been done on 

the pollutants and their concentration in air. 

This complex data is not enough to convey the 

quality of air to common people. As a solution 

to this problem, Air quality index concept was 

introduced. Air quality index can be defined as 

a number stating the presence of pollutant 

levels in atmosphere and its level determining 

the effect on health (Thom and Ott, 1976; 

Bortnick et al., 2002; Murena, 2004).The AQI 

is calculated using the process shown below, 

 
 
 
 
 
 
 
 
 

 
As the quality deteriorate so does the ranking. 
 
It goes from good to poor and up to severe. 
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In a research article (2) a prediction of AQI 

has been done based on the levels of SO2, 

NOx, PM2.5, PM10, CO, NH3 etc. in the 

atmosphere. The predictions in this method are 

done using data of all the pollutants. However 

the below method works on the foundation 

that any single pollutant for a respective city 

tends to have a high amount of correlation 

with the AQI of the city and hence after 

finding out that pollutant the AQI of the city 

can be predicted. 

 
 
 

 

3. PROPOSED 

METHODOLOGY 

 
Here, the data has been collected from the 

website of the Central Pollution Control Board 

(CPCB) of India. The data contains daily 

information about the concentration of 

different pollutants and the calculated Air 

 
Quality Index (AQI) from 26 Major Indian 

cities from 2015 until June of 2020. The AQI 

is calculated using concentration of different 

pollutants such as Sulphur Dioxide (SO2), 

Nitrogen Dioxide (NO2), Carbon monoxide 

(CO), PM2.5, PM10, Ammonia (NH3) and 

Ozone (O3). 
 
The process followed for the Regression 

analysis, 
 

• The data contains hourly information 

about the concentration of pollutants 

and hence an average of the 24 hour 

data was found to calculate the 

concentration of pollutant during the 

whole day. 
 

• For all 26 Cities in the data the 

pollutant whose concentration had the 

maximum linear correlation with the 

Air quality Index (AQI) was found. 
 

• Using the pollutant which had the 

maximum correlation with the AQI, a 

Linear Regression model was trained 

using cross validation. 
 

• The average of the Negative Mean 

Absolute Error and the standard 

Deviation of the 3 Fold cross 

validation were calculated to identify 

how the linear models perform. 
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average negative mean absolute error of -107.7 

which is pretty high as compared to the other 

cities. 
 

ANALYSIS 

 
Observations from Fig 1, 

 
• 14 out of the 26 cities have the 

maximum linear correlation with 

PM2.5. 
 

• 7 out of the 26 have maximum linear 

correlation with PM10. 
 

• All cities except Ahmedabad have an 

average negative mean absolute error 

in the range of -10 to -50. 
 

On investigating further, the reason behind the 

large value of error in the Ahmedabad city was 

found. The reason being, 
 

1. Many outliers in the AQI of 

Ahmedabad. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 1- The pollutant with maximum correlation, the 

correlation, the average of negative mean absolute 

error and the standard deviation for 3-fold cross 

validation. 

 
All cities have a pollutant that has a high 

amount of linear correlation with the AQI and 

using that the AQI can be predicted with very 

less amount of error. But in the case of 

Ahmedabad even though Carbon monoxide 

has a correlation of 0.84 but still it has an 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 2 – The histogram for the distribution of Air 

 
quality index in Ahmedabad 

 
2. The concentration of Carbon monoxide 

and Sulphur dioxide is very high as 

compared the other cities. To identify 

this relation a weekly average was 

calculated for all the cities for the year 

2019. 
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Fig 3- The weekly average of the concentration 

of Carbon monoxide for the year 2019. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4- The weekly average of the concentration 

of Sulphur Dioxide for the year 2019. 

 
 
 
 

FUTURE APPLICATIONS 
 
The above study demonstrates the clear 

correlation between the AQI and one pollutant 

that is majorly present in the atmosphere. This 

could help in precise prediction of the AQI as 

 
it shows a linear dependency. Also, the sources 

of pollution that emit the dominant pollutant 

can be identified and also the result of the 

decrease in that pollutant is available in 

advance which further creates an incentive. 

This creates a great opportunity for the local 

authorities as now they have a direct indication 

of how their work will affect the AQI. The 

AQI here is ranging from good to very poor, so 

immediate actions should be taken to curb the 

growing pollution. 

 

4. CONCLUSION 

 

The linear correlation of pollutants and AQI 

has been identified. Hence using this AQI of 

any particular city on any particular day can 

just be predicted using just one pollutant. Also 

the city of Ahmedabad has very high 

concentration of Carbon monoxide and sulphur 

dioxide which is extremely high compared to 

any other city in India and if these continue to 

exceed it could really start to affect people’s 

health seriously. 
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