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It is well known that atmospheric contamination, especially the particulate matter (PM), causes severe
human diseases. Yet, presently air pollution levels have dropped primarily attributable across the nation
lockdown forced in the wake of the novel Coronavirus outbreak. In this study, we have attempted to
establish a conceivable relationship between Covid 19 and PM10-2.5, obtained from eleven airquality
monitoring stations in Chennai city, India for both Pre and during Covid situations and its influence over
Covid positive cases. The observations of the materials (+ve cases, PM 10, PM 2.5) collected proved that
during precovid regime less polluted areas are indicated with less than 5 infection cases reflecting the

Ié?\’,‘it;oqgs' healthy people and they are less vulnerable to covid except the few occurrence of foreign source indicat-
PM 2.5 ing no community spread whereus most polluted spots of precovid regimes are indicated with more than
PM 10 90% cases and indicated that people in pollution zones are succumbed to get infected quickly. However,
Spatial distribution during Covid the lockdown has considerably reduced the particulate suspension and the results revealed
Pollution that the +ve cases are of the nature of community spreading through primary and secondary contacts as
Mapping reported from the media. If Covid is a visible, brutally virulent, incredibly contagious pandemic that kills

rapidly and mercilessly, air pollution is its unseen evil twin. Under the radar, but even ruthlessly, if Covid
and PM paired together lead to murder without delay. This is a non-communicable disease (NCD) slow-
motion pandemic, equivalent-if not exceeding-the catastrophic wrath of SARS-CoV-2.

© 2020 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advanced Materials Behavior and Characterization.

1. Introduction

Air pollution has emerged as an increasing cause of concern
worldwide, especially in developing nations such as India [1]. India
saw financial development, a quick extension of urban areas,
industrialization, and quick-paced improvement of the foundation
since progression during the 1990s. At the same time, the degree of
air pollution in India has expanded to a significant wellbeing dan-
ger and reason for massive untimely mortality [2]. Around one mil-
lion individuals kicked the bucket in 2015 because of the
encompassing particulate issue (PM) contamination alone in India
[3]. Indian urban communities have been continually making into
the best 20 most contaminated urban areas of the world for as far
back as hardly any years and surpassing the surrounding air qual-
ity gauges suggested by the World Health Organization and Central
Pollution Control Board (CPCB). Air pollution can exacerbate a
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broad scope of respiratory ailments, and Coronavirus seems, by
all accounts, to be no particular case. In the first four months, the
outbreak of Coronavirus disease 2019 (COVID 19), initially identi-
fied in China’s Wuhan, has resulted in more than one million cases
worldwide. The pandemic situation has brought about lockdown in
numerous countries around the world. Though India’s first con-
firmed case was on January 30th 2020, the cases were multipled
to 10,12,442 as on today (18th July 2020). From March 16th, the
country was cut off from all places of mass gatherings such as
schools, shopping malls, and theatres through the lockdown. Fur-
ther, the lockdown imposes limitations and measures of self-
isolation which diminish emanations from transport and
businesses.

2. Impact of particulate matters on COVID-19

The researchers, based at several universities across Italy, pro-
pose the virus could be scattered all the more generally on air pol-
lution particles [4]. Harvard researchers suggest their results are
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especially important for vulnerable minority groups, which will be
slowly exposed to air pollution in general, leading to the likelihood
of Coronavirus being genuinely sick. For every small increment in
air pollution, there’s a generous increase in death [5]. Based on
EPHA study comprising people’s ability to fight off infection
resulted with weakening of Immune system by airpolloutants,
[6]. One recent study found that even little increments in fine par-
ticulate matter of only 1 ug for every cubic meter related to a 15%
expansion in Covid-19 passings [7]. Further the relations between
PM and communicable diseases were also recorded in more recent
studies revealed inhalation may transmit PM concentrated into the
lungs, and particle-attached viruses may directly conquer the infe-
rior respiratory tract, thus raising infection induction [8]. If this is
true that novel Coronavirus remains active on various surfaces
from a few hours to several days [9], it is reasonable to conclude
the same might appear when adsorbed or absorbed by the partic-
ulate matter in the atmosphere, which can also possibly bring the
viruses into the respiratory epithelium.

3. Study area and methodology

A part of central and western Chennai which covers 44 wards of
more commercial areas, around 11 stations (Ambattur, Madu-
ravayol, Porur, Valasaravakkam, Koyembedu, Annanagar, Kilpauk,
Nungambakkam, T.Nagar, and Alandur) in Chennai city, India was
chosen for the study Fig. 1. The pollutants were checked utilizing
well-calibrated ambient air quality observing instrument Envi-
rotech APM 550 and indigenous portable MGR Airpollution mobile
monitoring device [10]. The sampling stations and measurements
are planned for a Ph.D. research work which is utilized in the study
further with builtin analog to digital converter (ADC) embedded in
microcontroller@mega328 and solid state gas sensors. During the
measurements, the IOT, GIS and GPS technology are utilized for
decoding the sensor produced voltage value comparing to the
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convergence of gas.[11] This is minimal and convenient instrument
for completing and observing of air toxins. The collected data is
analaysed in ArcGIS 10.6 software using IDW spatial analysis tech-
niques for preparation of GIS map for Particulate matter pollutants
and categorized into default ten classes of equal intervals. Further,
the Covid Positive cases reported by the official website of the
Government of India were overlaid in GIS to analyze data pertinent
to surrounding PM levels (pre and during covid). Urban conditions
and virus incidence for the study area is further analysed using
map overlay techniques to determine the association between
PM pollution level and the spread of COVID-19.

4. Result and discussion
4.1. Pre-COVID PM2.5 vs. corona positive cases

A spatial distribution for pre-COVID PM2.5 and positive corona
cases between the 11 stations is geographically heterogeneous,
and it is presented in Fig. 2(a). The contamination levels of
PM2.5 during precovid, was found to be extremely high, ranging
from 38 pug/m> (Valasaravakkam) to 299 pg/m> (Nungambakkam)
which is seven times excessive than airpollution standards
(NAAQS), ie 40 pg/m>. The map indicates that the areas ranging
from (38 to 90 pg/m>) with minimum contamination level (<5
cases) have been reported with fewer positive cases. In compar-
ison, the areas covering above the range of (91 to 195 pg/m?) has
a significant influence on the number of positive cases, approxi-
mately 91 percent of distribution. In addition to the transmission
of various viruses that occur through close communication with
infested individuals over direct inhalation of the liquid droplets
formed by coughs or exhalations and/or contact with contami-
nated surfaces [12], the veracity of COVID-19 occurrence (Table 1)
observed in most of the highly polluted areas with - compared to
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Fig. 2a. Spatial distribution of PreCovid PM 2.5 and Overlay of Covid +ve Spots.

Table 1
Pre Covid PM 2.5 dispersion in part of Greater Chennai and Present Covid cases.

Table 2
During Covid PM 2.5 dispersion in part of Greater Chennai and Present Covid cases.

Pre Covid PM 2.5

Corona +ve incidence Concentration Range in pg/m? % Distribution

During Covid PM 2.5

Corona +ve incidence Concentration Range in pg/m? % Distribution

2 38-64 2.30
2 65-90 2.30
13 91-116 14.94
18 117-142 20.69
26 143-169 29.89
22 170-195 25.29
2 196-221 2.30
3 222-247 3.45
0 248-273 0.00
0 274-299 0.00

12 3-10 13.79
33 11-16 37.93
17 17-23 19.54
15 24-29 17.24
2 30-36 2.30
7 37-43 8.05
0 44-49 0.00
0 50-56 0.00
1 57-62 1.15
0 63-69 0.00

that of low, also suggested to consider possible route of
transmission by airborne route.

The pre covid particilate matter pollution zones revealed that
less polluted areas are indicated with <3 +ve cases with <3.5% of
distribution and might be resulted from foreign source and indicat-
ing that there is no community spread however while most pol-
luted areas has more than 13 +ve cases and max of 26 +ve cases
with 90 percent distribution and started carried away through
atmospheric medium by means of particulate suspension.

4.2. During COVID PM2.5 vs. corona positive cases

The lockdown brought numerous anthropogenic (human-
made) supporters of a halt. Chennai, one of the most critically pol-
luted cities, also reported a significant reduction in air pollution.
The contamination levels of PM2.5 during covid was found to be
3 ug/m> (Valasaravakkam) to 69 ug/m> (T.Nagar) Though there
was merely 80% reduction in levels, the impact of pre covid
pollution levels still had a more significant impact on the spread

1636

of positive cases. Areas under the range of 3 to 43 ug/m>experi-
enced worst cases as indicated in the Table 2 and represented in
Fig. 2(b).

However, during covid the particulate matter emission zones
reported that less contaminated areas are indicated with 12 to
33 +ve cases with <88.5 percent distribution suggesting that there
is a probability of community spread rather than atmospheric PM
2.5 ingestion. Although most contaminated areas have a distribu-
tion of <7 +ve cases <10% that could be carried through the atmo-
spheric medium by means of particulate suspension.

4.3. Pre-COVID PM10 vs. corona positive cases

Larger particles (>5 pm) appear to settle on the upper respira-
tory tract surfaces of nose breathers, and occur with deposition
on the upper respiratory tract. Exposure to PM10 is associated with
increased bronchiolitis in infants with respiratory syncytial virus
hospitalisations [13]. Fig. 2(c) shows the variation of PM10 at all
11 stations. During precovid, the levels range from 41 pg/m>
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Fig. 2c. Spatial distribution of Pre Covid PM 10 and Overlay of Covid +ve Spots.

(Valasaravakkam) to 220 pg/m> (Alandur). PM10 concentrations
(above the daily limit value) 100 pg/m> might also relate to infec-
tion diffusion, high concentrations above the PM10 limit in some
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stations (area under the range of 78 to 184 pg/m>) may have
exerted an inclination to the contagious feast of the epidemic
due to unhygienic conditions prevailed leading to unhealthiness,
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Table 3
Pre Covid PM 10 dispersion in part of Greater Chennai and Present Covid cases.
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Table 4
During Covid PM 10 dispersion in part of Greater Chennai and Present Covid cases.

Pre Covid PM 10

Corona +ve incidence Concentration Range in pg/m? % Distribution

During Covid PM 10

Corona +ve incidence Concentration Range in ug/m> % Distribution

2 41-59 2.27
1 60-77 1.14
0 78-95 0.00
9 96-113 10.23
13 114-130 14.77
19 131-148 21.59
38 149-166 43.18
5 167-184 5.68
0 185-202 0.00
1 203-220 1.14

6 5-10 6.82
7 11-15 7.95
15 16-19 17.05
17 20-24 19.32
27 25-29 30.68
11 30-34 12.50
4 35-39 4.55
1 40-43 1.14
0 44-48 0.00
0 49-53 0.00

Notably, these contain more number of covid positive cases around
90 percent (Table 3).

The pre covid particulate matter pollution zones revealed that
less polluted areas are indicated with <2 +ve cases with <3% of dis-
tribution and might be resulted from foreign source and indicating
that there is no community spread however while most polluted
areas has more than 9 +ve cases to the maximum of 38 +ve cases
with 89.77 percent distribution and might be resulted from trans-
portation of particulate suspension through atmospheric medium.

4.4. During COVID PM10 vs. corona positive case

The contamination levels of PM10 has significantly decreased
during the lockdown period. There was about 80 to 90% reduction
rate. The variation of covid positive cases also showed significant
change. From Fig. 2(d) it was observed that areas under the range
(5 to 40 ug/m?>) has more positive cases (98 percentage) than other
areas (Table 4).

During covid particulate matter pollution zones revealed that
less polluted areas are indicated with <87 +ve cases with <98% of
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distribution and might be resulted from community spread or pim-
ary contacts however while most polluted areas has only 1 +ve
case with <2 percent distribution and has no significant role in
spreading due to atmospheric medium by means of particulate
suspension.

5. Conclusion

The air pollution might be clearing in Chennai due to lockdown;
however, the harm has just been done to human wellbeing and
individuals’ capacity to ward off disease. Governments ought to
have handled ceaseless air contamination quite a while in the past.
However, it has organized the economy over wellbeing. Science
articulates epidemics like COVID-19 will occur with increasing rate
of recurrence [14]. The published literatures on airborne transmis-
sion provides the first fundamental perception of a stable relation-
ship between the quantity of COVID-19 positive cases and PM tops.
Which futher make us to carry out more theoretical and experi-
mental studies on this transmission path and the potential work
of PM on viral spread and infectivity (in addition to the possibility
of considering PM rates as a 'indicator’ of the predicted effect of
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COVID-19 on most contaminated regions). The observations of the
materials (+ve cases, PM 10, PM 2.5) collected proved that during
precovid regime less polluted areas are indicated now with less
than 5 infection cases reflecting the healthy people with less pollu-
tion and they are less vulnerable to covid except the few occur-
rence of foreign source indicating no community spread whereus
most polluted spots of precovid regimes are indicated with more
than 90% cases and indicated that pollution zones the people are
succumbed to get infected quickly. However, during Covid period
the lockdown has considerably reduced the particulate suspension
and the results revealed that the +ve cases are of the nature of
community spreading through primary and secondary contacts
as reported from the media. If Covid is a visible, brutally virulent,
incredibly contagious pandemic that kills rapidly and mercilessly,
air pollution is its unseen evil twin. Under the radar, but even ruth-
lessly, if Covid and PM paired together lead to murder without
delay. This is a non-communicable disease (NCD) slow-motion
pandemic, equivalent-if not exceeding-the catastrophic wrath of
SARS-CoV-2. The hypothesis could exploit ways to connect atmo-
spheric particulates is a challenging point which we believe
deserves more, immediate and in-depth experimental work. It is
to be expected that steps to clarify the dynamics involved in the
current pandemic will be taken promptly.
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