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ABSTRACT 
 

The previous project “Particulate matter exposure of school children at different lands 

of Bengaluru” could not be continued due to pandemic coronavirus disease the 

lockdown has been put across the country. 

Present work: 

• Air pollution is one of the major issues across world. 

• Outdoor air pollution kills around 4.2 million people worldwide each year (WHO, 

2018). 

• However, the lockdown due to the Covid 19 pandemic has showed a drastic change 

in the atmospheric condition across the world as well as in India 

• Clear blue skies across the world’s megacities have become visible mark of the 

pandemic lockdown. 

• Covid-19 may have some relation with the environmental factors and its 

transmission may vary accordingly. The climatic and geographical condition of 

India is quite different and in the present study we attempted to analyze various 

factors affecting Covid19 
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        INTRODUCTION 
 

► The old project could not be completed due to the pandemic covid-19. 

► It was carried out for 15 days before the lockdown. 

► The monitoring started on 1st march 2020, before placing the 

instrument we had to  take permission of the school authorities as the 

project was related to school children. 

► The project was carried out for 10 days and we have the samples/filter 

papers of each sampling 

► “The evidence we have is pretty clear that people who have been 

living in places that are more polluted over time, that they are more 

likely to die from coronavirus,” says Aaron Bernstein, the director of 

the Center for Climate, Health, and Global Environment at Harvard 

University. 

 

Sampling site: 

 

  
 

Fig: : Sampling location and instrument  

 

 

          
Fig : Filter paper overview of day-1 to day-10 after 8 hours of 

sampling 
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INTRODUCTION 
 

 

► Covid-19/ SARS-CoV-2 originated from Wuhan city of china, after it 

spread across the world WHO has declared it as pandemic disease. 

► It is highly contagious with a mortality rate of 6.4 %. However, the 

rate varies in different countries. 

► This virus has made the world shut down and several countries had 

declared lockdown to maintain social distancing and it prevent the 

spread of virus. 

► India reported its first case on 30th of January 2020. as it took places of 

different parts of India, the government has declared lockdown on 25th 

march 2020.  

► Covid-19 is an acute respiratory illness which comes with minor 

symptoms to difficulty in breathing, kidney failure and death.  

 

 

Need for the study 
 

 

► Covid19 pandemic has brought the world to stand still which resulted 

in significant changes in the climatic conditions 

► The carbon emission reduced drastically- (WHO, 2020)  

► The size of ozone hole reduced (NASA, 2020) 

► Green algae was observed in the Polar regions 

► Air quality improved across the world 

► Keeping this in view , there is a requirement to study the impact of 

Covid 19 in Indian scenario. 

► The climate variability has shown significant effect on infectious 

diseases in the past research across different cities which are polluted 

to a large extent. 

► Hence an attempt was made to find if there exist a correlation with air 

pollutants and meteorological conditions with Covid 19 by 

considering 4 contrasting cities of India.  
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        Scope and Objective: 
 

SCOPE: To study the impact of environmental factors on covid-19 

transmission and to analyse the air pollution data during the 

coronavirus lockdown across different cities in India. 

 

 

OBJECTIVE: The climate variability has shown significant effect on 

infectious diseases in the past research across different cities which are 

polluted to a large extent. 

  

1. Air pollution is a major problem in developed and 

developing countries. In this covid-19 lockdown it is 

necessary to know the reduction in air pollution and 

pollutants causing health risks. 

2. Some researchers have shown a relative data between 

meteorological factors and covid-19. hence it is evident 

that there must be some relation between these factors and 

covid-19. To collect the meteorological data before and 

after covid-19 and to analyze the same across different 

cities of India. 

3. Establishing the correlation between Covid 19 and 

meteorological parameters such as wind speed, Relative 

humidity and temperature 
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LITERATURE REVIEW 
 

 

AUTHORS 

 

YEAR 

 

REVIEW 

 

Asmi Anwar, Sajid 

Anwar, et. al 

 

2019 

 

There is a long run co-integrating 

relationship among climate change, socio-

economic factors and prevalence of 

infectious diseases. Climate change, as 

measured by the temperature, is 

contributing to the spread of infectious 

diseases. This is the first study giving 

evidence of the impact of climate change on 

incidence of infectious diseases as can be 

seen from highly vulnerable countries to 

climate change. 

 

Mao wang, ali jiang, 

et.al 

 

 The lgN rose as the average temperature 

went up to a peak of 8.72℃ and then slowly 

declined. The apexes of the minimum 

temperature and the maximum temperature 

were 6.70℃ and 12.42℃ respectively. The 

curves shared similar shapes. Under the 

circumstance of lower temperature, every 

1℃ increase in average, minimum and 

maximum temperatures led to an increase of 

the cumulative number of cases by 0.83, 

0.82 and 0.83 respectively. 

 

Yongjian zhu, jingui 

xie, Fengming huang, 

Liqing cao. 

 

2020 

 

In this paper, they generalized additive 

model to explore the relationship between 

ambient air pollutants and daily COVID-19 

confirmed cases. they found significantly 

positive associations of PM2.5, PM10, CO, 

NO2 and O3 with COVID-19 confirmed 

cases, while SO2 was negatively associated 

with the number of daily confirmed cases. 

These findings could provide evidence that 

air pollution is an important factor in 

COVID-19 infection. 
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Franklin amuakwa, 

George marbuah, 

Mwenya mubanga 

 

2017 

 

They have examined the  effect of climate 

variability on the incidence of infectious 

diseases using panel data for the period 

1998–2013 for all 21 Swedish counties. 

temperature generally has a linear negative 

effect on the number of patients. However, 

the relationship between winter temperature 

and the number of patients is non-linear. 

 

Jiangtou liu, Ji zhou, 

Jinxi yao, xiuxia zhang, 

Lanyu li, et. al 

 

2020 

 

Their results indicated that COVID-19 

transmission may be affected by 

meteorological factors, and a weather with 

low temperature, mild diurnal temperature 

range and low humidity likely favor its 

transmission. Our findings on the impact of 

meteorological conditions over the 

transmission of COVID-19 are consistent 

with previous studies on the transmission of 

SARS or other infectious diseases 

 

Jianguo tan, lina mu, 

jiaxin huang, et. al 

 

2005 

 

Current knowledge based on case studies of 

the SARS outbreak in the four cities 

suggested that the SARS outbreaks were 

significantly associated with the 

temperature and its variations. However, 

because the fallacy and the uncontrolled 

confounding effects might have biased the 

results, the possibility of other 

meteorological factors having an affect on 

the SARS outbreaks deserves further 

investigation. 
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Methodology: 
 

 

 

 

 

 

Selection of cities 

Collection of meteorological data and covid-19 

data (day and month wise) 

Analysis before and after lockdown  

Co-relation study  
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Study area description 
 

Selection of site: Sites are chosen based contrasting geographic locations 

such as coastal and non-coastal area etc. 

 

 

Indore: 

 

It is middle portion of India 

Indore is at high elevation i.e. 550 m height from mean sea level (MSL).   

Humidity is relatively dry. It is in the range of 25- 85% 

High temperature reaching 40 o c during summer and as low as 5 o C  

during winter  

Population of the city: 1,994,397 

Population Density: 3800/km2 
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Chennai: 

 

This is located in the southern part of India 

It is a coastal city 

It experiences high temperature though out the year 

It is a highly humid region due to close proximity to sea 

The height of Chennai is 6m from MSL 

Population of the city: 7,088,000 

Population Density: 17,000/km2 
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Ahmedabad: 

 

This is located in the Western part of India 

The highest temperature recorded this year is 40 o c in the month of 

April. 

Annual Relative humidity of the city is 54% and during summer 34%. 

The height of city from MSL is 54m. 

The population of Ahmedabad is 55.7 l. 

The population density is 12000/sq km. 
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Delhi : 

 

Delhi is located in north part of our country. 

Delhi is the capital of India. 

Delhi is the most polluted city in India. 

The temperature in Delhi varies from 30-40 o c during summer. 

The relative humidity of city is 35% 

The population of city is 2,64,54000 

The population density is 11312/ sq km. 
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       Data collection 
 

 

 

► Meteorological data was collected from the Central pollution 

Control Board 

► The data is available for hourly basis and was averaged to find the 

24-hr average 

► Air pollution data was collected from the CAAQMS (Continuous 

Ambient Air Quality Monitoring Stations) of the cities. Central 

pollution and State pollution Control boards operate the 

CAAQMS.  The data was collected and outliers were removed and 

analyzed to find daily average 

► Covid19 data for city level was collected from the official bulletin. 

The district level daily data is not readily available, Only state 

level data are available in various platform. 
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Results & Discussion 
 

 

 Outdoor Air Quality Characterization: Indore 

 

Table:1 Statistical distribution of pollutants before lockdown 

     
 

 

Table: Statistical distribution of pollutants after lockdown 

 

 
 

Table: Statistical distribution of meteorological parameters before 

lockdown 
 

 
 

Table: Statistical distribution of meteorological parameters after 

lockdown 
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        Indore city: Air pollution before and after lockdown 

 

► Percentage reduction in Co was observed to be 46.36% 

► Percentage reduction in Ozone was observed to be 0% 

► Percentage reduction in NO2 was observed to be 26.20% 

► Percentage reduction inSO2 was observed to be 19.59% 

► Percentage reduction in PM2.5 was observed to be 40% 
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Outdoor Air Quality Characterization : Chennai 

 

Table: Statistical distribution of pollutants before lockdown 

 
 

Table: Statistical distribution of pollutants after lockdown 

 
 
Table: Statistical distribution of meteorological parameters before 

lockdown 

 
 

Table: Statistical distribution of meteorological parameters after 

lockdown 
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        Chennai: Air pollution before and after lockdown 

 

► Percentage reduction in Co was observed to be 29.82% 

► Percentage reduction in Ozone was observed to be 31.42% 

► Percentage reduction in NO2 was observed to be 47% 

► Percentage reduction inSO2 was observed to be 18.86% 

► Percentage reduction in PM2.5 was observed to be 47.24% 
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Outdoor Air Quality Characterization: Delhi 

 
Table: Statistical distribution of pollutants before lockdown 

 
 

Table: Statistical distribution of pollutants after lockdown 

 
 

 
Table: Statistical distribution of meteorological parameters before 

lockdown 

 

 
 

 

Table: Statistical distribution of meteorological parameters after 

lockdown 
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       Delhi: Air pollution before and after lockdown 

 

► Percentage reduction in Co was observed to be 71.54% 

► Percentage reduction in Ozone was observed to be 0% 

► Percentage reduction in NO2 was observed to be 53.71% 

► Percentage reduction inSO2 was observed to be 0% 

► Percentage reduction in PM2.5 was observed to be 65.35% 
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Outdoor Air Quality Characterization : Ahmedabad  
 

 

Table: Statistical distribution of pollutants before lockdown 

 
 

Table: Statistical distribution of pollutants after lockdown 

 
 

Table: Statistical distribution of meteorological parameters before 

lockdown 

 

 
 

Table: Statistical distribution of meteorological parameters after 

lockdown 
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       Ahmadabad: Air pollution before and after lockdown 

 

► Percentage reduction in Co was observed to be 37.43% 

► Percentage reduction in Ozone was observed to be  

► Percentage reduction in NO2 was observed to be 30.20% 

► Percentage reduction inSO2 was observed to be 37.22% 

► Percentage reduction in PM2.5 was observed to be 40.44% 

 

 

In Objective 2 

 

City wise data Covid19 data collection is completed 

Various correlation studies will be carried out. 

  
 

Indore: Covid 19 cases  

 
Chennai: Covid 19 cases  
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Ahmadabad: Covid 19 cases  

 

 
Delhi: Covid 19 cases  
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CONCLUSION 
 

 

Objective 1: 

 

► In every city we can observe there has been reduction in 

pollutants after lockdown. 

► Indore the CO concentration has reduced to 50%, while NO2 

and SO2 particles are reduced by 10-20% and PM2.5 particles 

reduced by 30%. 

► Chennai a coastal city has shown 50% reduction in NO2 and 

PM2.5 concentration, other pollutants are reduced by 20%. 

► Delhi being a most polluted city has shown some miracles as 

each and every pollutant is reduced by 50%. 

► Ahmedabad has shown 40% reduction in CO and PM2.5 

concentration, other pollutants are reduced by 20% minimum. 

 

 

 

Time line: 
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