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Abstract

ont farch 24. 2020, Kolkata, a megacity located in the eastern part of India announced lockdown due to COVID- 19
—isis and it results in lowering of ambient air quality in the air. This research highlights an analysis for multiple
ollans with special focus on PM,, PM,, NO, based on data from different monitoring stations located across
Kolkata city under West Bengal Pollution Control Board, for the period of 1st March-November, 2020. A comparison
- s dome with the pre-lockdown period of February—March 2020 with Post Lockdown Period October-November 2020
in different monitoring stations showing Air Quality Index in different stations across the city. Most significantreduction
was observed in the concentration of nitrogen dioxide (NO,), PM,, (- 64.6%) and PM,, (- 65.9%). A lower percentage
reductionwas found /for CO, sulphur dioxide (SO,). The Air Quality Index (AQI) in Kolkatawhich was poor or very poor
i the pasi even during lockdown period it failed to attain the 'good' standard. This needs special attention in human

ik impact assessment and public health management in the Lockdown period. The Research Paper highlights some

o or policy implications of the observed trends to combat city air pollution.

1. INTRODUCTION:

Airpollution has been a serious environmental concern, that has increased significantly over the last
decade across many parts of India with severe consequences on human health and well-being
(AQMC, 2019). Air pollution is one of the major environmental problems that affect everyone. It
occurs when the environment is contaminated by any chemical, physical or biological agents that
change the natural characteristics of the atmosphere. Stoves at home, motor vehicles, industrial
activities and forest fires are the common sources of air pollution. Pollutants of major public health
concern include particulate matter, carbon monoxide, ozone, nitrogen dioxide and sulphur dioxide.

Both ambient (outdoor) and household (indoor) air pollution cause respiratory and other diseases,

which can be fatal (Dasgupta, 2005).
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In December 2019, a disense named COVID- 19 was spread among nearly hundred countries of the

world with devastating consequences. The disease was first identified in Wuhan of China and by

March 11, 2020 a new Corona virus SARS- COV-2 was spread among all the nations and it was

declared aw Pandemic (WO, 2020). To control the infection, countries have restricted the

movement ol people, transports, large scale gathering and enforcing quarantine and social
distancing. In Indin Corona virus spread in an alarming rate among all the states of the country and
the government declared a nationwide Lockdown to restrict the discase since 24" march, 2020
Nationwide Lockdown restricted not only the movement of people, transports but also played a
significant role in improving the air quality by restricting the emissions of pollutants in the
environment, Due to the restricted movement of personal vehicles and other transports on road and
low Industrial nctivities in this period have resulted very low emission of different pollutants like
I'M,, PM, . Nitrous Oxide and Carbon monoxide in the air.

I8 April 2021, there have been over 140 million confirmed cases of COVID-19, and In India. from -
January 2020 18 April 2021, there have been 1,47,88,109 confirmed cases of COVID-19 witt
1,77,150 deaths, reported to WHO. The death toll is reached to 30 lakh as on 18.04.2021 over the
world (WHO 2021). Due to the contagion of COVID-19, a nationwide lockdown is imposed ir
India from March 24th for three weeks up to 14th of April and later extended up to 3rd May. By thi:
nationwide lockdown almost all industrial activities and mass transportation have been prohibited
The Indian government, as in many other countries, responded to the COVID-19 pandemic b
enforcing a variety of restrictions on normal activity, including complete lockdowns that led t
severe disruptions in economic activities. As a result, the pollution level in cities in India across tt
country drastically lower down only after four days of commencing lockdown event according
the official data from the CPCB (CPCB 2020).

During Pre-COVID-19 period, Kolkata city's ambient air quality and related disease burden ha
been in discussion not only in mass media but also in journals and among policymakers a
citizens. National Green Tribunal (NGT) imposed a penalty of INR 100 million on the St
Government of West Bengal because it failed to check air pollution in Kolkata and other parts
West Bengal (NGT 2019). Air pollution reduction in cities is getting importance not only for hun
health reason but also for its close link to climate co-benefits (Bera, 2020). IPCC report has no
that air pollution reduction and climate mitigation actions are synergistic and are also positiv
linked to multiple SDGs (sustainable development goals). Like many other countries, Indiaalso

national standards for local air pollutants (Table 1). Therefore, lockdown is a very effec

alternative measure to be implemented for controlling air pollution and the present research
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ind out the air quality change during lockdown at spatial scale in the different parts of the
st

i Metropolis and will suggest possible remedial solutions,

Koﬂ&l‘m

ple:t Revised National Ambient Air Quality Standards (NAAQS) vis-a-vis WHO Standards

= “pollutants Time Weighted | NAAGQS- India (Industrial, WHO

gl No- Average Residential, Rural and Standards

e ee— other Areas

— gﬁf;]}m Dioxide Annual 50

. (S0,), pg/m3 24 hours 80 2

s Nitrogen Dioxide Annual 40 40

- (NO,). pg/m3 24 Hours2 80
Particulate Matter Annual 60 2
(Size < 10pm) or 24 Hours 100 50
PM,, pg/m3

n particulate Matter Annual 40 -
(Size < 2.5um) or 24 Hours 60 55
PM2.5 pg/m3

::1;“: (Central Pollution Control Board, MoEFCC, 2014; World Health Organization, 2006)

2. STUDY AREA:

Kolkata Municipal Corporation area is bounded by river Hugli in the Northwest, South 24 Parganas
district in the south and southwest, Salt Lake City in the east and North 24 Parganas district in the
north. The area falls between north latitudes of 22°28' 00”and 22° 37°30” and east longitudes

§8°17'30” and 88°25'00”. KMC covers an area of 187.33 sq.km. and is divided into141 wards
(Figure:1) and 15 number of boroughs.

gh Map of Kol Municipal Corp Area

Figure: 1
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pollution (CGihosh & Somanathan 2013). Under the nati transpoyy User,,

ential service
road, air and rail were suspended with exceptions for ess S. Sectors like ;

commercial and hospitality Services, ete,

'i i

establishments, construction activities,
rious source

suspended. As a result of the reduction of emissions from va S, air quality i impy

has been noted in many towns and cities across substantial reduction in pollutant Conge
during lockdown. The concentration of NO,, PM,, and PMio levels show reductioy, .
lockdown, lockdown phase-I and lockdown phase-II, against the levels observeq iy, Mdrchgpv
with the quantum of reduction improving in each stage for most of the pollutants (B¢, etal
The West Bengal State Pollution Control Board (WBPCB) has set up alr-qualuy Mo,
network across West Bengal to report hourly air quality on daily basis, in conformity Wil
revised National Ambient Air Quality Standards (NAAQS), noticed on 18Novembe, 2009
study covered data from six stations located in central zones within a radius of 6.6 km
Ballygunge, Bidhannagar, Esplanade area - Fort William, B.T. road area - Rabingdr, Bha;
University, Rabindra Sarovar and Park Street -Victoria of Kolkata (Fig. 1).

chm

lrdhv.

To study the effect of Lockdown in diurnal variation of pollutant concentration for 4l
previously mentioned six stations, the station-specific air portal (WBPCB, 2020) quality dalaua
obtained from the Central Pollution Control Board (CPCB) online for a duration 1" to 15% of1
February 2020 to 17th May 2020, where air quality data from February 2020 to March 2000t
been considered as the pre-lockdown phase. The pollutants concentration data during differ.
lockdown phase has been compared with the pre-lockdown phase.

4. DATAANALYSIS:

Kolkata, the seventh most populous city inIndiaaswell as a major commercial and financial hu
eastern India (TEERI 2020). The nationwide Lockdown, imposed from the midnight of 24thMa
2020, in view of COVID-19 pandemic, has resulted in significant improvement in air qualityin®:
country, as revealed by data analysis and comparison of data for time before enforcement(
restrictions, and the corresponding time periods in the previous year. The Lockdown ¥
announced after a 14-hour voluntary curfew called “Janata curfew” which was observed on "
March 2020. On 14th April 2020, the nationwide lockdown was extended until 03rd May 20;
with conditional relaxation, such as opening up of government offices, operation of indust™
estates and Special Economic Zones (SEZs), construction works and brick kilns in rural arets
in the regions where the pandemic spread had been contained.

utd
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