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Abstract

Corona virus diseases-2019 (COVID-19), an infectious disease identified in late December, 2019, in Wuhan city of China,
was declared a pandemic by the World Health Organization. Most countries including India have announced some sort of
lockdown to reduce the effects of COVID-19 and discontinue the transmission of novel coronavirus. Major negative effects
on the social and surrounding environment have been reported due to COVID-19, however positive effects have also been
observed with respect to air quality. Secondary results have been taken from National Aeronautics and Space Administration
(NASA), indicating significant reduction (50%) in air quality of Indian region. This perspective highlights the effects of the
lockdown due to COVID-19 on aerosol optical thickness specifically in India.
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Novel coronavirus was reported for the first time in Wuhan
district of China in the month of December, 2019 (Gautam
and Hens 2020). Thereafter, the coronavirus transmitted rap-
idly and affected a number of people within a month (WHO
2020; Gautam and Trivedi 2020; Sharma et al. 2020). Gau-
tam and Hens (2020) reported the information about the first
affected person by SARS-CoV-2 in Kerala state of India in
late January 2020. They also highlighted the travel history
of the affected person, who returned from China. After the
month, Kerala state was the top most state in India having a
number of cases affected by Novel Coronavirus due to rapid
transmission to all surrounding people with unprotected con-
tact. At the time of writing this, a total of 488 deaths have
been reported with 14792 infected persons in India due to
novel COVID-19 (Aajtak.intoday.in/:18 April, 2020). The
highest and lowest cases due to COVID-19 were reported in
Maharashtra and Mizoram, respectively (Gautam and Hens
2020). In this regard, a 21-days nationwide “Curfew/Lock-
down announced by the prime minister of India—*“Narendra
Modi”, to reduce effects and transmission of coronavirus.
As per announcement/notification of lockdown in India, all
the academic institutes, industries, markets and all public
places were closed until the next notification. The outcomes
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of this step taken by Government of India, were that less
numbers of deaths reported in India so far as compared to
other countries and air pollution levels in India, especially
in New Delhi where a 50% reduction was observed. Figure 1
shows that air pollution over northern India has recorded a
20-year-low for this time of the year (NASA 2020). Figure 1,
shows AOD concentration level in India during 2016 and
2020.

Figure 1 was created using a collected data set by MODIS
(Moderate Resolution Imaging Spectroradiometer) aboard
NASA'’s Terra and Aqua satellites (i.e., Sentinel-5P and
AURA) that measures size distribution and optical depth
of ambient aerosol over the globe on an hourly basis. The
decrease in concentration level of AOD was estimated after
just a week of reduced human activities. The presented
images are collected from NASA Earth Observatory show-
ing AOD measurements over Indian region during the period
of March 31 to April 5 from 2016 to 2020. Moreover, the last
(sixth) anomaly image in Fig. 1, indicating the AOD aver-
age in 2020 compared to the 20162019 (average). It can be
observed that dark brown pixels, tan pixels and light yellow
areas show high, lower and little to no aerosol concentrations
(Fig. 1). Aerosol is one of the important pollutants identi-
fied by national and international agencies, associated with
mobility and mortality (Dutheil et al. 2020; Humbal et al.
2019). In this study, the variations of AOD which were col-
lected from the satellite (Sentinel-5P) were used to indicate
a marked difference in the levels of aerosol which are at
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Fig. 1 Sequence of aerosol optical thickness concentration (month—Terra/Modis) in India from the period of March 31 to

April 5in 2016, 2017, 2018, 2019 and 2020 (NASA 2020)

its lowest in 20 years due to COVID-19 lockdowns (NASA
2020). The outcomes indicate that the novel coronavirus is
considered as a blessing in disguise. The current status of
air quality may be temporary but there is a very good oppor-
tunity for us (scientists/researchers/students/individuals) to
learn/understand from applied lockdown activities on how
to minimize the concentration level of air pollutants on a

long term basis. Donkelaar et al. (2010) suggested that air
pollution contributes to the large global burden of respira-
tory diseases (i.e., pneumonia, chronic obstructive pulmo-
nary disease, asthma and possibly tuberculosis). According
to WHO (2018), 4.2 million premature deaths were reported
in the year of 2016 due to ambient air pollution. So, as per
the air quality index is concerned, the current enhancement
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in air quality of India, would avert significant premature
deaths due to air pollution on a monthly/annually basis.
Recent results over the last few years have reported results
from global to molecular scales an increased understanding
of bio aerosol and its health effects (Humbal et al. 2020;
Humbeal et al. 2018). However, further research is required to
understand the open questions based on interdisciplinary and
complex nature of aerosol with respect the relationship with
human health (Kagaya et al. 2020; Muhammad et al. 2020).
The following points are based on epidemiological, global
modeling studies, aerosol, andhealth related health issues
and are prioritized to improve assessment of mortality due to
air pollution: (1) health effects due to specific biotic compo-
nents and their source could be clarified by epidemiological
studies. The different chemical composition/characterization
and toxicity of biotic components needs to be investigated,;
(2) epidemiological cohort studies are highly needed espe-
cially in African and Asian countries where aerosol /bio aer-
osol and its exposure based studies have not been effectively
introduced; (3) No-Observed-Adverse-Effect (NOVEL) or
lowest-observed-Adverse-Effect (LOAEL)—cost devices are
required to understand the integration of personal exposure
in term of assessments; and (4) the relationship of lung sur-
factants and aerosol components need to be studied. Simi-
lar opinions could be applied to other COVID-19 affected
countries, as of April 18, 2020, there are 2284018 infected
persons and 156140 reported deaths from COVID-19 in and
around the world.

This perspective provides evidence of significant changes
in air quality of the Indian region during the government
lockdown order to reduce the effects of COVID-19. Accord-
ing to the results and discussion, it can be considered that
the massive reduction of aerosol concentration during quar-
antine, novel coronavirus might paradoxically have reduced
the percentage of deaths during the period, by significantly
reducing the percentage of fatalities due to degradation of
air quality.
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