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in all the five major cities in Tamil Nadu.

ABSTRACT

Environmental pollution causes major health hazards. Especially the important air pollutants such as High
Particulate Matter (PM, ;and PM, ), Sulfur Dioxide (SO,) and Nitrogen Dioxide (NO,) cause health problems.
However such pollutants have significantly reduced during COVID-19 lockdown period due to closure of
factories and reduction in transport. The present study attempts to analyze the variations in the air pollutants
in the Southern States of India from 2013 to 2021. The data pertaining to the study period was collected
from National Ambient Air Quality Monitoring Programme (NAMP). It attempts to compare the air quality
standards of the Sothern States of India between pre- pandemic and post- pandemic period. The same has
been compared with the air quality of India.The data relating to Tamil Nadu represents the data of the five
major cities of Tamil Nadu Viz. Chennai, Coimbatore, Madurai, Salem and Trichy. Between the pre —
pandemic and post-pandemic period a significant reduction is observed in all the three types of pollutants

Key words: Environmental Pollution, COVID-19 Pandemic, Air Quality

Introduction

The rising level of environmental pollution in all
forms is an emerging issue globally especially
among the developing countries, experiencing in-
dustrial development. The air pollution is posing a
major health hazard in India. High Particulate Mat-
ter (PM, ;and PM ) causes millions of death in India
during 2015 (Guo et al., 2017). The Particulate Mat-
ter causes cardiovascular, cerebrovascular and res-
piratory problems (Sushree Sasmita et al., 2022). Sul-
fur Dioxide (SO,) and Nitrogen Dioxide (NO,) are
the other important air pollutants which cause res-
piratory problems (Jai Shanker Pandey et al., 2005).

After the identification of COVID - 19 disease at
the end of December 2019, it was declared as pan-

demic on 26" April 2020. The Nationwide lockdown
was announced in India on 24" March 2020. As a re-
sult of the complete shutdown of all activities, the
levels of all type of pollutants have significantly re-
duced as officially revealed by the Central Pollution
Control Board Data. The level of air pollutants such
as PM, and PM, , SO, and NO, has significantly re-
duced during the lockdown period (Abhishek
Saxena and Shani Raj, 2021). The levels of air qual-
ity are also found to be improved during the lock
down period (Nehul Agarwal et al., 2021).

At this outset the present study attempts to ana-
lyze the variations in the air pollutants in the South-
ern States of India from 2013 to 2021. It attempts to
compare the air quality standards between pre- pan-
demic and post- pandemic period in the study area.
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Methodology

Data Sources

The National Ambient Air Quality Monitoring
Programme (NAMP) data relating to the period
from 2013 to 2021 was collected. The pre-pandemic
period consists of the period from 2013 to 2019 and
the post-pandemic period covers 2020 and 2021. The
NAMP data has been collected from the Central
Pollution Control Board Website https://
cpcb.nic.in/.

Study Area

Four southern states of India viz. Tamil Nadu,

Description of Air Pollutants
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Kerala, Karnataka and Andhra Pradesh were con-
sidered as sample. The same has been compared
with the air quality of India.The data relating to
Tamil Nadu represents the data of the five major cit-
ies of Tamil Nadu Viz. Chennai, Coimbatore,
Madurai, Salem and Trichy.

Results and Discussion

When compared to the permissible levels prescribed
by WHO, the levels of NO,and PM, are much
higher in India, revealed in Table 1. The level of par-
ticulate matter is double than the prescribed limit. In
comparison with the CPCB standards, except PM,

Air Pollutant Sources Health Impacts Permissible Limit Permissible Limit
Annual by WHO Annual by CPCB
Sulfur Dioxide burning of fossil fuels, Respiratory problems, 15 pg/m? 50 pg/m?
SO, metal smelting, heart and lung
petroleum refining and  disorders and
other industrial eye problems
operations.
Nitrogen Dioxide  burning of fossil fuels Respiratory 10 ug/m? 40 ug/m’
NO, and biomass and high problems
temperature combustion
processes
Particulate emitted from vehicles, Respiratory problems, 15 ug/m? 60 ug/m?
Matter PM, | industrial combustion lung/liver cancer,
processes, commercial stroke and bone
and residential problems
combustion and
construction industries
Table 1. Air Quality in India
Year India
Annual Average Annual Average of Annual Average
of SO, in ug/m? NO, in ng/m’ of PM, in ng/m’
Permissible Limits - WHO 15 15 20
Permissible Limits - CPCB 50 40 60
2013 9 23 110
2014 9 24 105
2015 9 24 104
2016 9 25 110
2017 9 25 108
2018 9 25 112
2019 9 24 106
2020 8 22 91
2021 10 20 93

Source: Central Pollution Control Board Website
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the other two parameters were within the permis-
sible limits.

Chart 1. Concentration of PM,

120
100 NM

80

60

——PM10
40
20
0 T T T T T T T T 1
1 2 3 4 5 6 7 8 9

Source: Table 1

Chart-1 shows that the gradual rise is observed in
the levels of PM,  in India over the period from 2013
to 2019. During the pandemic period it dropped less
than 100. The nationwide imposed lockdown has
reduced the levels of all types of air pollutants such
as SO,, NO, and PMm, as shown in Chart 2.

Chart 2. Concentration of SO2, NO2 and PM,
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Chart-2 reveals that in India significant reduction
is observed in the concentration of pollutants viz.
NO, and PM, by 13 and 15 percentages between the

Table 2. Correlations between Air Pollutants in India
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non-pandemic and pandemic period. No change is
observed in the level of SO, between the periods.
The Pearson correlation test is applied to analyse
the relationship between the air pollutants over the
period of time from 2013 to 2021. The results are
exhibited in Table 2. In India, the concentration of
PM,, is highly correlated with the concentration of
NO, at p<0.1 significance level. No significant rela-
tionship is found between other pollutants in India.

Chart 3. Concentration of SO,
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Chart 4. Concentration of NO,
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India SO, NO, PM,,
SO, Pearson Correlation 1 -.300 .067
Sig. (2-tailed) 433 .864
N 9 9 9
NO, Pearson Correlation -.300 1 837"
Sig. (2-tailed) 433 .005
N 9 9 9
PM,, Pearson Correlation .067 .837" 1
Sig. (2-tailed) .864 .005
N 9 9 9

**. Correlation is significant at the 0.01 level (2-tailed).

Source: Data Collected from Central Pollution Control Board Website and Computed using SPSS
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The interstate comparison of air quality standards
attempted in Table 3 reveals the fact that the level of
SO, pollution is much higher in Tamil Nadu State
when compared to other States. Its emission is huge
from coal fired power plants and oil refineries in
Tamil Nadu. Tamil Nadu is found as the highest
emitter of sulphur dioxide (Manka Behl, 2019). The
large number of thermal power plants in Tamil
Nadu contributes to SO, pollution.

Concerning NO,, the levels are much higher in
Tamil Nadu when compared to other Southern
States viz. Andhra Pradesh, Kerala and Karnataka
indicated in Chart-4. In Tamil Nadu, the rising ve-
hicular traffic, thermal power plants and other in-
dustrial operations have been contributing to its
huge generation (Komal Gowtham, 2022).

The level of PM,  is much higher in the States Viz.
Andhra Pradesh and Karnataka as shown in Chart
5. In Andhra Pradesh the usage of sulphur rich pe-
troleum coke or petcoke and coal in the industrial
areas and rising vehicular traffic were found respon-

Table 3. Air Quality Standards in Southern States of India
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sible for the rise in PM, . In Karnataka the reasons
such as vehicular emission followed by industrial
operations, road dust and burning of garbage ac-
counts for the rise in PM,  (Rohith, 2018).

Chart-3 proves that in Tamil Nadu, the concen-
tration of SO, is higher than average in India. For
Andhra Pradesh, Karnataka and Kerala, the State
Average is less when compared to India as a whole.

Chart 5. Concentration of PM, |
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Tamil Nadu Andhra Pradesh Karnataka Kerala

YEAR sO, NO, PM,, SO, NO, PM, SO, NO, PM™M,, SO, NO, PM,
Permissible Limits - WHO 15 15 20 15 15 20 15 15 20 15 15 20
Permissible Limits - CPCB 50 40 60 50 40 60 50 40 60 50 40 60
2013 12 21 67 9 13 76 11 24 80 10 30 56
2014 12 22 63 9 19 73 8 19 91 4 22 55
2015 11 22 65 7 20 74 6 16 86 4 14 46
2016 11 20 78 7 23 76 3 21 79 4 16 47
2017 10 19 69 7 21 74 3 21 79 4 16 48
2018 11 19 79 6 20 116 4 20 72 4 14 49
2019 10 18 70 6 18 64 5 18 70 3 11 43
2020 10 17 51 6 16 56 4 16 57 2 9 38
2021 10 17 50 8 16 63 11 16 53 5 11 49
Source: Central Pollution Control Board Website
Table 4. Correlations between Air Pollutants in Tamil Nadu
Tamil Nadu SO, NO, PM,,
SO, Pearson Correlation 1 .840™ 318

Sig. (2-tailed) .005 405

N 9 9 9
NO, Pearson Correlation .840™ 1 .385

Sig. (2-tailed) .005 .307

N 9 9 9
PM,, Pearson Correlation 318 .385 1

Sig. (2-tailed) 405 .307

N 9 9 9

** Correlation is significant at the 0.01 level (2-tailed).
Source: Table 3 and Computed using SPSS
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Regarding the concentration of NO, and PM,  the
Indian average is higher than the State averages of
four Southern States.

Table 4 provides the correlation results between
the air pollutants in Tamil Nadu. NO,and SO, have
found to have a high correlation at 0.01 level. There
exists a strong correlation among the pollutants in
Kerala revealed by Table 7. In Andhra Pradesh and
Karnataka no significant relationship is found be-
tween the pollutants revealed by Table 5 and Table 6.

Table 5. Correlations between Air Pollutants in Andhra

Pradesh
Andhra Pradesh SO, NO, PM,,
SO, Pearson Correlation 1 =372 -149
Sig. (2-tailed) 324 702
N 9 9 9
NO, Pearson Correlation -.372 1 334
Sig. (2-tailed) .324 .380
N 9 9 9
PM,, Pearson Correlation -.149 .334 1
Sig. (2-tailed) .702 .380
N 9 9 9

Source: Table 3 and Computed using SPSS

Table 6. Correlations between Air Pollutants in
Karnataka

Karnataka SO, NO, PM,,

SO, Pearson Correlation 1 042 -.091
Sig. (2-tailed) 914 .816
N 9 9 9

NO, Pearson Correlation  .042 1 463
Sig. (2-tailed) 914 209
N 9 9 9

PM,, Pearson Correlation -.091 463 1
Sig. (2-tailed) .816 .209
N 9 9 9

Source: Table 3 and Computed using SPSS

Chart 6 pictorially presents the comparison of
loads of pollutants between pre-pandemic and post-
pandemic periods. A significant reduction is ob-
served in all the four States in all three types of pol-
lutants. Between the pre — pandemic and post-pan-
demic periods, the concentration of the pollutant
viz. SO, has been declined by 9 percent in Tamil
Nadu and 20 percent in Kerala. In Andhra Pradesh
no change is observed. But in Karnataka its concen-
tration has been raised by 33 percent. The concentra-
tion of NO, has been reduced by 15%, 16%, 20% and
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Table 7. Correlations between Air Pollutants in Kerala

Kerala SO, NO, PM,,

SO, Pearson Correlation 1 843" 750"
Sig. (2-tailed) .004  .020
N 9 9 9

NO, Pearson Correlation .843" 1 .854™"
Sig. (2-tailed) .004 .003
N 9 9 9

PM,, Pearson Correlation 750" .854™ 1
Sig. (2-tailed) .020 .003
N 9 9 9

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Source: Table 3 and Computed using SPSS

44% in Tamil Nadu, Andhra Pradesh, Karnataka
and Kerala respectively. The concentration of PM
is declined by 29%, 8%, 31% and 15% in Tamil
Nadu, Andhra Pradesh, Karnataka and Kerala re-
spectively.

Chart 6. Concentration of SO,, NO, and PM,  in Southern
States of India
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Chart 7. SO, in Metro Cities of Tamil Nadu from 2013 to
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Chart 8. NO, in Metro Cities of Tamil Nadu from 2013 to

2021
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Inter — City Comparison of Air Quality in Tamil
Nadu

Inter city comparison of air quality in Tamil Nadu
was attempted in Table 8. Chart 8 proves that
among the five major metro cities in Tamil Nadu,
the levels of NO, pollution is much higher in Salem
City due to the operation of Thermal Power plants
and other mining operations in Salem followed by
Coimbatore and Madurai. Chart-7 proves that re-
garding the levels of SO, pollution, the cities viz.
Chennai, Madurai and Trichy ranks higher due to
huge industrial operations. Chart 9 shows that
Trichy city ranks first in terms of PM,  pollution fol-
lowed by Chennai City due to vehicular pollution
and industrial operations.

Chart 10 gives the levels of all three kinds of pol-
lutants during the pre and post pandemic period in
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Chart 9. PM,; in Metro Cities of Tamil Nadu from 2013 to
2021
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the chosen five metro cities of Tamil Nadu. Between
the pre — pandemic and post-pandemic period a sig-
nificant reduction is observed in all the three types
of pollutants in all the five major cities in Tamil
Nadu.

Conclusion

This research paper has analyzed the impact of
lockdown on the air quality in Tamil Nadu and In-
dia and the correlations between the air pollutants
in the study area. In India, the levels of NO, and
PM, are much higher when compared to the per-
missible levels prescribed by WHO and the concen-
tration of PM is highly correlated with the concen-
tration of NO, at p<0.1 significance level. In Tamil
Nadu, between the pre — pandemic and post-pan-
demic period a significant reduction is observed in
all the three types of pollutants in all the five major

Table 8. Inter — City Comparison of Air Quality in Tamil Nadu

Year Chennai Coimbatore Madurai Salem Trichy

SO, NO, PM,, SO, NO, PM,, SO, NO, PM,, SO, NO, PM, SO, NO, PM,
Permissible 15 15 20 15 15 20 15 15 20 15 15 20 15 15 20
Limits - WHO
Permissible 50 40 60 50 40 60 50 40 60 50 40 60 50 40 60
Limits - CPCB
2013 14 22 73 4 24 56 14 23 41 9 25 62 14 18 120
2014 13 22 57 4 25 49 13 26 46 8 29 63 15 19 84
2015 11 20 59 4 25 47 4 25 47 9 28 54 3 18 85
2016 10 18 65 13 25 64 13 24 76 8 25 51 12 20 95
2017 9 18 62 5 26 49 14 23 67 7 25 52 12 20 86
2018 9 16 78 5 23 54 12 20 83 8 26 57 17 23 110
2019 9 19 73 6 18 57 13 18 79 7 21 50 13 18 73
2020 11 17 51 7 18 52 12 16 57 7 21 40 12 16 41
2021 11 13 58 10 20 47 14 23 67 7 25 52 12 16 47

Source: Central Pollution Control Board Website
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Chart 10. All Types of Pollutants during Pre and Post Pandemic Period for Metro Cities of Tamil Nadu
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cities in Tamil Nadu. Since the level of pollutants
has observed a significant fall in India during the
pandemic lock down period, it may be inferred that
a short-term lockdown may be imposed as an effec-
tive policy tool to control the air pollution.
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