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ABSTRACT 

 

In view of emerging threat of COVID-19 pandemic, stringent lockdown measures have been implemented in India since 

25th March, 2020. The present study aims to assess the changes in air quality before and during lockdown in the four major 

metropolitan cities of India viz., Delhi, Mumbai, Kolkata and Chennai. The data on major air quality parameters and 

meteorological parameters was collected for 15 days before lockdown (i.e., March 10th–March 24th, 2020) and 15 days after 

implementation of lockdown (25th March–April 8th, 2020). The lockdown measures reflected a significant reduction in air 

pollutants, most significant fall was estimated for NO2 (29.3–74.4%) while the least reduction was noticed for SO2. On the 

contrary, levels of ground level ozone were found to be increased (except in Mumbai), could be related to the lower 

utilization of O3 owing to decrease of NOx in the environment. Since, the lockdown period has been extended, therefore 

further reduction of most pollutants is expected. Among the various metrological parameters, significant increase in diurnal 

temperature was observed at Delhi, Kolkata and Mumbai, however relative humidity has changed significantly only in 

Mumbai. In the absence of any major violent meteorological phenomena in India during recent months the significant 

difference in air quality parameters could be majorly attributed to the effect of lockdown measures. However, the regional 

differences may be because of the local emission of pollutants and the prevailing effects of secondary pollutants. These 

observations highlight the contribution of anthropogenic sources in air pollution, therefore, sustainable polices for mitigation 

of air pollution are essential in India. 
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INTRODUCTION 

 

Air pollution remains one of the most important public 

health concerns across the globe, contributing substantial 

premature mortality with greater impact in developing nations 

(Mannucci and Franchini, 2017; Barzeghar et al., 2020). As 

per World Health Organization (WHO), it has been estimated 

that 4.2 million premature deaths globally are linked to 

ambient air pollution. The pollutants with the strongest 

evidence for public health concern include particulate matter 

(PM2.5 and PM10), nitrogen dioxide (NO2), sulphur dioxide 

(SO2) and ozone (O3) (WHO, 2020a).  

India being the second most populous country of the world, 

is severely burdened with the hazardous effects of air pollution. 

In a recent study, a mortality of 1.2 million and 38.7 million 

disability-adjusted life-years (DALYs) has been found to be 

associated with air pollution in India (Balakrishnan et al.,  
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2019). As per the ‘World Air Quality report-2019’ on the 

basis of particulate matter (PM2.5), India ranks the fifth most 

polluted country in the world and dominated the list of the 

smoggiest urban areas, where 21 of the top 30 most polluted 

cities were from India (IQAir, 2019). Owing to increasing 

industrialization across the country, progressive worsening 

of ambient air pollution remains a great challenge for 

sustainable development and public health reforms (Gordon 

et al., 2018). 

In the dawn of 2020, the world was threatened by the 

pandemic of COVID-19, caused by a novel infectious virus 

of the coronavirus family, SARS-CoV-2. It started as a 

cluster of viral pneumonia cases in Wuhan, China and had 

an unprecedented spread all over the world. As on May 6th, 

2020, the SARS-CoV-2 pandemic has resulted in 3,588,773 

cases and 2,47,503 deaths globally, wherein, a total of 

49,391 cases and 1,694 deaths were reported from India 

(WHO, 2020b). India, with a population of 1.3 billion, has 

entered into a nationwide lockdown on 25th March, 2020, to 

break the chain of coronavirus transmission. The lockdown 

measures primarily focused on flattening the epidemic curve 

by restricting the social contact which include closure of 

https://creativecommons.org/licenses/by/4.0/
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public transport including railways and roadways, shutting 

down of international and domestic air travels and closing 

industries and businesses, except for essential public services.  

The global scientific reports are coming up on the effect 

of COVID-19 related lockdowns or reduced anthropogenic 

activities and changes in air quality parameters (Chen et al., 

2020; Muhammad et al., 2020; Tobías et al., 2020; Xu et al., 

2020). In India, the effect of lockdown on air quality have 

been majorly discussed in print media reports, however, 

scientific publication remains limited (Jain and Sharma, 2020; 

Mahato et al., 2020; Sharma et al., 2020). In this context, the 

present study aims to assess the changes in air quality 

parameters during the implementation of the lockdown 

measures in the four major metropolitan cities of India, viz., 

Delhi, Mumbai, Kolkata and Chennai for a one-month period 

(15 days before lockdown and 15 days after the implementation 

of lockdown). The meteorological parameters were also 

assessed during this period to observe any significant natural 

climatic deviations, if any. 

 

METHODS 

 

In present study, four major metropolitan cities of India, 

viz., Delhi, Mumbai, Kolkata and Chennai, were included to 

assess the air quality parameters. The rationale behind the 

selection of these cities was their high population with a total 

of more than 30 million (CensusInfo India, 2011) as well as 

distant locations which represent the four major geographical 

divisions of the country, thereby to reduce the regional 

biasness in study.  

The official lockdown in India was enforced on 25th March, 

2020. Therefore, the data was collected in two phases, 15 

days before the lockdown (i.e., March 10th–March 24th) and 

15 days after the lockdown (25th March–April 8th, 2020) 

implementation from these targeted cities. The daily air 

quality data was obtained from the data repository 

maintained by Central Pollution Control Board (CPCB) 

under the Ministry of Environment, Forest and Climate 

Change, India (https://app.cpcbccr.com/AQI_India/). The 

targeted data stations were Delhi (Anand Vihar: 28.6502°N, 

77.3027°E), Mumbai (Bandra: 19.0596°N, 72.8295°E), 

Kolkata (Ballygunge: 22.5280°N, 88.3659°E) and Chennai 

(Manali Village: 13.1779°N, 80.2701°E) and the timing 

selected for the data recording was 10:00 am. The air quality 

data was included for particulate matter with diameter less 

than 2.5 microns (PM2.5), particulate matter with diameter 

less than 10 microns (PM10), nitrogen dioxide (NO2), 

ammonia (NH3), sulphur dioxide (SO2), carbon monoxide 

(CO) and ground level ozone (O3).  

In addition, the meteorological parameters of these cities 

were also recorded for before and during lockdown period 

in order to assess the variation, if any, with the air quality 

parameters. In this regard, data about meteorological 

parameters including temperature (°C), humidity (%), wind 

speed (km hr–1) and atmospheric pressure (mbar) were 

obtained from Time and Date AS, Norway (https://www.tim 

eanddate.com/weather/). The Remote sensing NO2 data of 

India was collected for a day in the pre-lockdown phase (15th 

March, 2020) and a day during lockdown period (8th April, 

2020). The data images were obtained from Copernicus 

Sentinel-5 Precursor Tropospheric Monitoring Instrument 

(S5p/TROPOMI) developed by the European Space Agency 

(ESA), which has been used to assess tropospheric NO2 

background levels in a continuous area (Veefkind et al., 

2012). 

The mean concentration and percent difference for air 

quality and meteorological parameters were calculated. The 

data were found to be normally distributed by Shapiro-Wilk 

test using SPSS version 24.0 (SPSS Inc., IBM, NY, USA). 

The significant association between these parameters for a 

given city before- and after- lockdown period was calculated 

by using two sample t-test (two-tailed) at 95% confidence 

interval by using statistical software, Epitools (Sergeant, 

2018). A p-value of < 0.05 was considered as statistically 

significant. 

 

RESULTS AND DISCUSSION 

 

In developing nations, burgeoning human population, 

high population density, rapid industrialization and increasing 

urbanization are aggravating the gravity of the air pollution 

(Mannucci and Franchini, 2017). In India, the enforcement 

of stringent lockdown measures because of COVID-19 

pandemic has brought transport, industries and construction 

activities to a sudden halt. The retrieved data on air quality 

parameters of the targeted cities during ‘before lockdown’ 

(March 10th–March 24th, 2020) and ‘during lockdown phase’ 

(25th March–April 8th, 2020) is summarized for mean 

concentration and percent difference (Table 1 and Fig. 1) 

[Details in Table S1]. The meteorological data before and 

during lockdown phase among targeted cities has been 

summarized in Table S2. 

After two weeks of lockdown, air pollution has significantly 

decreased with considerable differences in concentration of 

major pollutants. During the lockdown phase, the average 

concentration of PM2.5 was found to be significantly (p < 

0.05) reduced by 63.9%, 34.5% and 53.6% in Delhi, Mumbai 

and Kolkata, respectively. On contrary, the concentration 

was slightly increased by 8.8% (non-significant) in Chennai. 

The mean concentration of PM2.5 during lockdown was still 

observed to be above the recommended Air Quality Guideline 

of World Health Organization (WHO), i.e., daily reference 

value of 25 µg m–3 for PM2.5 (WHO, 2018). The increase in 

PM2.5 concentration in Chennai can be attributed to the 

difference in meteorological parameters, especially in terms 

of precipitation. Rainfall has been considered as an 

important factor for reducing the concentration and washing 

out of various atmospheric pollutants (Elperin et al., 2011; 

Guo et al., 2016). During the present study, the North-West 

India, Central India and East India have received rainfall, on 

contrary, the Southern peninsula where Chennai is located, 

received scanty rainfall during this period (Skymet Weather 

Team, 2020). 

Similarly, a significant reduction (p < 0.05) in the average 

concentration of PM10 was observed in Delhi (56.7%) 

followed by Kolkata (34.2%), whereas, a non-significant 

reduction was found in Mumbai (20.1%). However, all the 

reduced concentrations during the lockdown were still  

https://app.cpcbccr.com/AQI_India/
https://www.timeanddate.com/weather/
https://www.timeanddate.com/weather/
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Table 1. Average Air quality parameters before and during lockdown phase among four major metropolitan cities of India. 

 Delhi Mumbai 

Air Quality 

parameters 

Before 

lockdown 

During 

lockdown 

Difference 

(µg m–3) 

% 

Difference 

Before 

lockdown 

During 

lockdown 

Difference 

(µg m–3) 

% 

Difference 

PM2.5 151.8 54.8 97.0 63.9* 47.4 31.0 16.4 34.5* 

PM10 166.0 71.9 94.1 56.7* 80.9 64.7 16.2 20.1 

NO2 60.6 21.9 38.7 63.9* 69.2 17.7 51.5 74.4* 

NH3 6.4 5.2 1.2 18.2 NA NA NA NA 

SO2 13.4 12.0 1.2 8.9 22.1 29.3 –7.2 –32.5* 

CO 91.4 61.3 29.8 32.7* 80.2 48.1 32.1 40.1* 

Ozone 30.1 45.4 –15.3 –50.9* 36.0 19.9 16.1 44.8* 

 Kolkata Chennai 

PM2.5 137.7 63.9 73.8 53.6* 27.0 29.4 –2.4 –8.8 

PM10 109.5 72.0 37.5 34.2* 43.2 NA NA NA 

NO2 28.1 9.6 18.5 65.8* 10.2 7.2 3.0 29.3* 

NH3 2.9 2.0 0.9 31.5* 15.6 13.7 1.9 12.1 

SO2 10.7 8.2 2.4 22.8* 9.1 8.7 0.5 5.0* 

CO 23.5 16.8 6.7 28.5* 17.3 21.5 –4.2 –24.1* 

Ozone 40.2 42.8 2.5 –6.3 100.9 119.8 –18.9 –18.8* 

* Statistical significance (p < 0.05). 

 

 

Fig. 1. Average air quality parameters before lockdown and during lockdown periods in four metropolitan cities of India. 

 

higher than WHO daily reference value of 50 µg m–3 for 

PM10. The data on PM10 concentration was insufficient to be 

summarized for the Chennai station. 

The main sources of PM2.5 and PM10 are road traffic, 

industrial emissions, biomass burning, construction works 

and dust re-suspension (Sharma and Mandal, 2017). The 

significant reduction of PM2.5 and PM10 average concentrations 

evidenced the closure of such activities, however, the 
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variation of these particulate matters in the different urban 

environments, could be because of difference in source of 

particulate matter, local geography and meteorological 

conditions (Marlier et al., 2016). In concordance with the 

observed findings, a 10% reduction in the average level of 

particulate matter pollution was observed during the one 

month of lockdown in Europe (CREA, 2020), while in 

Barcelona (Spain) the reduction of PM10 varied from 28 to 

31% (Tobias et al., 2020). However, during COVID-19 

pandemic due to excess use of private vehicles in Iran to 

avoid the social contact resulted in worsening of the ambient 

particulate matter quality (Faridi et al., 2020). 

The significant reduction (p < 0.05) in the mean 

concentration of NO2 was observed in all the four cities, 

with highest reduction noticed in Mumbai (74.4%). It is 

noteworthy that the levels of NO2 concentrations for all the 

cities were found below the WHO limits (i.e., 40 µg m–3 

annual mean) after implementation of lockdown. Moreover, 

the remote sensing NO2 data images of India, obtained from 

Copernicus Sentinel-5 Precursor Tropospheric Monitoring 

Instrument (S5p/TROPOMI), for a day in the pre-lockdown 

phase (15th March, 2020) and during lockdown period (8th 

April, 2020) displayed visual differences in the tropospheric 

NO2 background levels in all the four selected cities (Fig. 2). 

The decrease in NO2 levels can be attributed to the substantial 

reduction in emissions mainly from transport sector and 

industrial processes. NO2 is also an intermediate in the 

industrial synthesis of nitric acid, which is primarily used for  

 

 

Fig. 2. Levels of background tropospheric NO2 measured by TROPOMI-ESA across India. Right panel: Map of India 

depicting GPS coordinates of data recorder stations in 4 metro cities; Upper left panel: On 15 March 2020 (before the 

lockdown); bottom-left: On 08 April 2020 (during the lookdown). 
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the production of fertilizers, and closure of such enterprises 

has also reduced the emission of NO2. During the COVID-19 

outbreak, significant reduction in the average level of NO2, 

by as much as 30% in Central China (NASA, 2020) and an 

approximately 40% reduction in Europe (CREA, 2020) have 

also been reported. In addition, an evident decrease of NO2 

was also observed in recent studies from Brazil (Dantas et 

al., 2020), Italy, France, Spain and United States of America 

(Muhammad et al., 2020) on air quality during lockdown as 

a result of a decrease of the road transport and combustion 

of fossil fuels. 

The mean concentration of NH3 had a significant reduction 

(p < 0.05) only in Kolkata (31.5%) and non-significant 

reduction in Delhi and Chennai. The data for NH3 was 

unavailable from Mumbai station. The results of the present 

study are in concordance with previous study where the 

reduction in level of NH3 was found during COVID-19 lock 

down in Delhi (Mahato et al., 2020), which has been attributed 

due to the shutdown of transport, of which petrol engine 

vehicles contributed a major share of urban NH3 in India 

(Kean et al., 2000; Mahato et al., 2020).  

The mean concentration of SO2 was found to be significantly 

reduced (p < 0.05) during lockdown period in Kolkata (22.8%) 

and Chennai (5.0%). However, the SO2 concentration had 

non-significant reduction in Delhi (8.9%) and on contrary, 

the concentration was found to increase in Mumbai. The levels 

of SO2 were found below the WHO limit of 20 µg m–3 daily 

mean at all sites, except for Mumbai. The burning of sulphur 

containing materials such as coal and oil are the major 

sources of SO2 (Jones and Harrison, 2011). The observed 

increase in Mumbai can be attributed to higher levels of SO2 

even during the pre-lockdown phase owing to the presence of 

large number of coal power plants and oil and gas corporations 

in the area (The Asian Age, 2019). The significant reduction 

in wind speed in Mumbai, might have also impeded the dilution 

effect on SO2 concentration (Tasić et al., 2013). It is suggested 

that in urban environment, the increased concentrations of 

the air pollutants may be due to meteorological conditions that 

impede their dispersion in the atmosphere (Radaideh, 2017). 

The carbon monoxide (CO) emissions are considered as an 

effective tracer for air pollution, where the CO measurements 

can provide potentially valuable information on the intensity of 

various anthropogenic activities (Hanaoka and Masui, 2020). 

The mean concentration of CO in Delhi, Mumbai and Kolkata 

was observed to be decreased significantly (p < 0.05) by 

32.7%, 40.1% and 28.5%, respectively, whereas, in Chennai 

it increased by 24.1% during the lockdown period. Alike in 

present study, the average concentration of CO has been 

found to be decreased by 25% in China and 6% worldwide 

during the lockdown period (Myllyvirta, 2020). However, the 

increase in CO concentration in Chennai might be correlated 

with much lower precipitation observed in this region during 

the study period (Skymet Weather Team, 2020). 

The mechanisms for ground-level ozone (O3) formation 

and depletion are complex and this secondary air pollutant is 

formed by photochemical reaction between oxides of nitrogen 

and volatile organic compounds (VOCs) emitted from 

natural sources and/or due to human activities (Pyrgou et al., 

2018; Manisalidis et al., 2020). The various meteorological 

conditions such as high temperature, low relative humidity 

and high solar radiation are favourable for the surface ozone 

formation (Pawalak and Jarosławski, 2015). In the present 

study, the mean concentration of O3 was observed to be 

markedly increased (p < 0.05) in Delhi (50.9%) and Chennai 

(18.8%) and non-significant increase by 6.3% was noted in 

Kolkata. A significant reduction by 44.8% was observed in 

Mumbai during the lockdown phase. However, except for 

Chennai, the concentration of O3 at all sites was less than the 

WHO limit of 100 µg m–3 (8-hour mean) during the lockdown 

phase. The increase in O3 levels in all sites, except Mumbai, 

is in accordance with the increasing levels of ground level 

ozone discussed by various authors in previous studies (Jain 

and Shrama, 2020; Sicard et al., 2020, Xu et al., 2020). The 

lockdown phase which paved to complete stoppage of 

transport and industrial sector has been reported to extensively 

reduce the emission of O3 degrading compounds such as 

NOx (Monks et al., 2015; Collivignarelli et al., 2020). In 

India, transport and power sector are the major contributors of 

NOx, primarily emitted through high temperature combustion 

of fuels in these sectors (Sharma et al., 2016), therefore, the 

eventual reduction in NOx emissions due to lockdown might 

have led to higher O3 concentrations (Sicard et al., 2020). 

Moreover, alike the other mega cities in the world, most of 

the cities in India are VOC limited (Wang et al., 2005; 

Sharma et al., 2016). The higher O3 concentration observed 

in the present study are in accordance with the earlier studies 

in Europe, where due to implementation of stringent 

lockdown measures, higher VOC-NOx ratio resulted from 

more reduced NOx emissions than VOCs emissions (Sicard 

et al., 2020). As the anthropogenic emissions of O3 have 

reduced from the stoppage of fuel and biomass combustion 

and industrial emissions during lockdown, the biogenic 

VOC emissions might have also contributed to the higher O3 

emissions during the daytime period (He et al., 2019). 

Furthermore, the increase in O3 concentrations can also be 

attributed to the onset of summers during the study period 

(Kumari and Toshniwal, 2020). Previously, it has also been 

reported that increase in insolation in the period from April 

to August has led to increase in O3 levels in India (Gorai et 

al., 2017). Ozone concentration in air also depends on the 

sunlight intensity and wind direction of the regions which 

are not covered in this study. Moreover, reduction in 

particulate matter concentrations which allows passage of 

more sunlight and concurrent increase in more photochemical 

activities can also contribute to higher O3 production (Dang 

and Liao, 2019; Li et al., 2019). On contrary to all other 

cities, Mumbai displayed significant reduction in Ozone, 

which needs to be addressed in the context of difference in 

meteorological parameters. Certain atmosphere conditions 

such as high relative humidity which is unfavourable for 

ozone formation was observed only in Mumbai (Pawalak 

and Jarosławski, 2015). However, detailed examination of 

other meteorological parameters like sunlight intensity and 

wind direction are beyond the scope of the present study. 

Overall, during the lockdown period, Delhi and Kolkata 

displayed the most significant reduction in all the three 

prominent pollution parameters, PM2.5, PM10 and NO2 with 

respective reduction of 63.9%, 56.7%, 63.9% in Delhi and 
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53.6%, 34.2%, 65.8% in Kolkata. Whereas, Mumbai displayed 

significant reduction in PM2.5 and NO2 of 34.5% and 74.4%, 

respectively and in Chennai, significant decrease was 

observed for NO2 of 29.3%.  

The emissions from transport, industry, power generation, 

biomass burning, construction works and dust are the 

mainstay of pollutants in the mega-cities of India. In Delhi, 

the transport sector alone is responsible for 41% of the total 

pollution and is also the main source for PM2.5 emissions, 

whereas, industrial pollution contributes about 18.6% to the 

bad air quality (Livemint, 2019). Among the study areas, the 

particulate matter pollution was found highest in Delhi, 

hence the lockdown has brought significant changes in 

particulate matter concentration. With regard to Mumbai, 

the Industrial capital of India, the major pollution sources 

are the industrial emissions from the small, medium, and 

heavy industries (Urban Emissions, 2018). This difference 

in source of emissions can be noted from the high NO2 and 

SO2 concentration in Mumbai as compared to other study 

areas. Kolkata’s air pollution stands next to Delhi, as 

reported by WHO and United Nations Environment Program 

and vehicles contribute to around 60% of the emissions as 

indicated by high PM2.5 and PM10 emissions in Kolkata before 

the lockdown (Chakraborty, 2018). The city of Chennai host 

large commercial port and hence the freight movement of 

ships and on roads heavy duty trucks contribute significant 

PM2.5 emissions (Guttikunda et al., 2019). 

Atmospheric pollution has been hypothesized to play 

crucial role among the various factors possibly involved in 

transmission dynamics of COVID-19 outbreak. Particulate 

matter, nitrogen dioxide, and carbon monoxide are most 

likely air pollutants to increase the prolonged existence of 

the virus particles under favourable climate conditions 

(Martelletti and Martelletti, 2020). Even a mild increase in 

long-term exposure to PM2.5 has been reported to elevate death 

rate due to COVID-19 (Wu et al., 2020). The environment 

particulate, PM10 particles may play crucial role in disease 

transmission by carrying the COVID viruses (Setti et al., 

2020). It has been estimated that lockdown measures in India 

have been responsible for much lower cases than estimated 

of COVID-19 (Koshy, 2020; Ray et al., 2020). Along with 

decrease in air pollution, lockdown implementation has also 

helped in lowering down the basic reproduction number (R0) 

of the disease by reducing the contact rate. Further aggressive 

media awareness on social distancing, good hygiene and 

behavioral changes during interactions (e.g., no handshakes) 

impede the transmission of disease.  

The meteorological parameters such as wind speed and 

direction, temperature and vertical thermal gradient, 

atmospheric pressure, relative humidity, rain and solar 

radiation influence the diffusion and dilution capabilities of 

particles, the gas-particle conversion process, and secondary 

formation of particles (Fortelli et al., 2016; Xu et al., 2018). 

Among the observed meteorological parameters, average 

temperature was found to significantly increase in Delhi by 

2.0°C, Mumbai by 1.5°C and Kolkata by 4.7°C, whereas, in 

Chennai a non-significant increase of 0.7°C was observed 

(Table S2). In Mumbai, humidity significantly increased by 

22.1% and wind speed significantly reduced by 17.0% during 

the study period, non-significant changes were observed in 

humidity and wind speed in all other cities. Except for Delhi, 

the atmospheric pressure reduced significantly in all other 

metropolitan cities under the study. Apart from Western 

disturbances which resulted in rain throughout India except 

for the Southern peninsula, no other violent meteorological 

phenomena were observed in India during the study period. 

Undoubtedly, weather conditions and pollutant levels 

have strong linkage that may obscure the variation in emission 

levels over different cities (Radaideh, 2017). Meteorological 

variability was found to account for 40–70% of ozone 

variability and 20–50% of particulate matter variability 

(Wise and Comrie, 2005). The meteorological normalization 

to detect interventions in air quality parameters is beyond 

the scope of the paper.  

Most of the Indian cities are growing by population as 

well as in their zones. Therefore, it is important to promote 

safe and clean atmosphere for the upliftment of the public 

health. In the present study, the pollutant limits of the World 

Health Organization (WHO) have been used as benchmarks 

which are more stringent when compared to the Indian 

national guidelines. Environmental health experts have timely 

demanded to revise appropriately these guidelines in parity 

with the WHO’s; however, socio-economic and environmental 

issues remain the main counter-argument for the same. The 

results of the present study found that the lockdown measures 

might have great effect on lowering down the key air pollutants 

in the country. Thereby, it reflects the vast potential for the 

control of pollution in Indian cities that can be achieved post-

COVID-19 phase by managing anthropogenic sources of the 

pollutants through multi-pronged coordinated approaches 

which must include novel technological interventions and 

stringent regulations along with public awareness. 

 

CONCLUSION 

 

Air quality can be expected to have further improved due 

to more strict actions to curtail the human movement and 

continuous closure of industries. Though the lockdown 

measures had drastic effect on the economy, at the same time 

it led to a considerable decrease in public traffic and emission 

from production units, and consequently, has resulted in low 

levels of urban air pollution. Since in India, before lockdown 

period, all the major four metropolitan cities indicated 

significant air pollution above the threshold limits of WHO 

air pollutant limits, thereby, without lockdown measures the 

huge population might have been exposed to much higher 

risk of disease transmission. Moreover, the lockdown has 

been attributed immensely positive public health as well as 

environmental impact, in this context, the lesson must be 

carried away by the policy makers for intermittent healing 

of the environment by such measures along with the 

sustainable development activities in developing countries.  
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