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Abstract: Air pollution is increasing at a frightening pace due to emissions from industrial plants and manufacturing

activities and other anthropogenic activities affecting living beings, property, and environment. This study aims to monitor

the impact of COVID-19-induced lockdown and unlock down phases on the air quality of Jaipur city, Rajasthan, India by

assessing the change in ambient air quality during pre-COVID-19 (January 2018–December 2019) and COVID-19 (Jan-

uary 2020–December 2021) phases by evaluating air quality parameters (PM10, PM2.5, NO2, O3, Benzene and o-Xylene)

using ground station data. Outcome of the study revealed that the ambient air quality improved significantly during

lockdown phases (March–May 2020) as the percentage change in concentration of studied parameters declined by more

than 100% at different sites. However, the concentrations tend to escalate with the introduction of unlock down phases

(June–December 2020) and the onset of winter season (October–December 2020) aggravated the conditions. The AQI

touched moderate and poor category many times during study period. Student’s t-test was conducted on the dataset. Results

revealed significant difference in the concentration of air pollutants between pre-covid and covid period.
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1. Introduction

The first case of novel Corona Virus Disease (COVID-19)

came in December 2019 and the World Health Organiza-

tion (WHO) declared the disease as a global pandemic on

March 11, 2020. Due to the outbreak of COVID-19 pan-

demic, the world was put on hold in terms of temporary

closure of industries and transportation activities and var-

ious nations of the world announced complete lockdown

resulting in the improvement of air quality, especially in

urban areas. The impact of lockdown was clearly observed

in various regions and megacities like Beijing, Shanghai,

Zaragoza, New York and Los Angeles [1].

The sudden outbreak of COVID-19, the global pan-

demic, significantly affected the ambient air quality of the

world. Emergency shutdown, lockdown or similar

arrangements were made by the respective governments of

various countries to stop the propagation of the infection by

minimizing the anthropogenic activities which in turn

caused unprecedented decline in the emission rates. Liter-

ature review revealed that studies on the relationship

between COVID-19-induced lockdown phases and con-

centration of air pollutants are going on at a global level

[2–5]. Recently published reports and data indicated sig-

nificant improvement in the ambient air quality of the

global mega cities and countries like New York City, USA

[6], Ontario, Canada [7], Korea [8], Japan [9], Spain [10],

Gujarat India [11] etc.

India is one of the fastest growing economies of the

globe. At the same time, deteriorating ambient air quality
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of urban ecosystem, megacities in particular, has emerged

as an environmental threat for the Indian population. The

possible hazardous impact of gaseous and particulate

matter has been well established by the scientific commu-

nity [12, 13]. As COVID-19-induced lockdown imposed

significant positive impact on the air quality in most part of

the globe, similar observations were reported and published

from various parts of the Indian states and cities. Govern-

ment of India instantly took decisions to control the spread

of the disease and imposed four phases of lockdowns and

nearly all anthropogenic activities ceased. In Karnataka,

the air quality has turned from hazardous to better within

24 h of imposing lockdown [14], while reduction in the

concentrations of PM2.5, PM10, CO and NO2 around 43, 31

and 18% when they were compared to the previous year

was reported by [15]. Study conducted in Delhi revealed

that an improvement in air quality by 40–50% was iden-

tified just after four days of lockdown commencement [16].

Results depicted that significant reduction in the concen-

trations of PM2.5 and PM10 (up to 50%), carbon monoxide

(30.35%) and nitrogen dioxide (- 52.68%) occurred. In

another study, it was proved that the ambient air quality of

Delhi improved significantly during the first phase of

lockdown in India [17]. Similar results were found in

Lucknow [18], Kolkata [19], Bangalore, Chennai, Mumbai,

Delhi and Kolkata [20] etc. Similar findings were reported

by Baldasano [21], Berman et al. [22], Broomandi et al.

[23], He et al. [24], Kotnala et al. [25], Kumar [26], Lian

et al. [27], Lokhandwala and Gautam [28], Menut et al. [3],

Ming et al. [29], Mitra et al. [19], Mor et al. [30], Navinya

et al. [31], Pei et al. [32], Sarfraz et al. [33], Zambrano-

Monserrate et al. [34], Liu et al. [35], and Sathey et al. [36].

1.1. Phases of Lockdown

We divided all phases into two distinct phases like; pre-

COVID-19 (January 2018–December 2019) and COVID-

19 period (January 2020–December 2021). COVID-19

period has also been categorized into three phases; Pre-

lockdown phase (January 1, 2020–March 23, 2020;

83 days), Lockdown phase (March 24, 2020–May 31,

2020; 67 days) and unlock period (June 1, 2020–December

31, 2021; 536 days) apart from April and May, 2021 due to

the occurrence of second wave in April 2021 which led to

strict lockdown from April 19, 2021 to May 24, 2021;

43 days.

First ever COVID-19 positive case in India came on

January 30, 2020 while the disease claimed the first ever

life on March 12, 2020. The Government of India

announced nationwide complete lockdown on 24th March

2020. Since then, four phases of lockdown and six phases

of unlock down phases have taken place. The duration of

each phase of lockdown and unlock down is described in

Table 1.

Comprehensive literature review revealed that system-

atic and scientific work about the impact of lockdown on

ambient air quality has not been done for Jaipur, the capital

city of Rajasthan (India). Present study has been conducted

with dual objectives; to observe the impact of lockdown on

air quality parameters and understand the temporal varia-

tions of ambient air quality parameters for the last 4 years.

2. Materials and Methods

2.1. Study Area

Our analysis was focused on the Jaipur city, which is in the

Jaipur district in east central part of Rajasthan (Fig. 1). It is

known as pink city for its trademark building colour. Jaipur

district has a total geographical area of 11,143 km2 and is

located at 27.1425146 N and 75.0397275 E. Jaipur district

covers about 3.23% the total area of Rajasthan with very

high population density. This famous district is the capital

of Rajasthan which is the largest state of India. This district

is decorated with attractive havelis, forts and beautiful

palaces. It has a semi-arid climate with distinct seasons,

i.e., winter, monsoon, and summer. Surrounded by the

Aravalli hills in the east, the relative humidity ranges

between 35 and 63% [39]. The mean annual rainfall is

around 60 mm. Maximum rainfall is 198.8 mm which

occurred in the month of August in 2006. The mean

maximum & minimum temperature of the area are 45 �C
and 5 �C, respectively [40]. The temperature fluctuates as

high as 47 �C in the month of May & June and as low as

1.0 �C in the month of January. Due to rapid urbanization

and industrialization, the land use of Jaipur city has sig-

nificantly changed as the agriculture lands and wastelands

have been transformed to industry zone and built-up areas.

This famous city’s culture is greatly popular in foreign.

Even UNESCO counted it district two forts in the world

heritage. It is known as the popular destination for visitors.

Jaipur city may be broadly categorized as residential

(54.4% approx.), commercial (11.8% approx.) and trans-

portation system (10% approx.). Although, motorized

transportation infrastructure of the city can be classified

into roadways and metro trains but the city of Jaipur has

witnessed unprecedented rise in number of registered

motor vehicle in the recent past (Fig. S1a, b [41–43].

2.2. Data Sampling and Methodology

The ambient air quality of the Jaipur city has been

degrading due to various anthropogenic activities, vehicu-

lar emissions and surrounding industrial activities.

123

364 R. Dangayach et al.



Rajasthan State Pollution Control Board (RSPCB) has

established three continuous and automatic real time

ambient air quality monitoring stations at Adarsh Nagar

(26.902909 N and 75.836858 E, Residential and Com-

mercial), Shastri Nagar (26.9502929 N and 75.730943 E,

Residential and Commercial) and Police Commissionerate

(26.9164092 N and 75.7994901 E, Commercial). Second-

ary data were fetched for the above said three sites from the

Central Pollution Control Board (CPCB) web portal. The

datasets analyzed during the current study are available in

the Central Pollution Control Board (CPCB) repository,

https://app.cpcbccr.com/ccr/#/caaqm-dashboard-all/caaqm-

Table 1 Phases of lockdown

Lockdown/

unlock period

Period Restrictions/permissions

14 h people’s

curfew

March 22, 2020; 7:00 am to

9:00 pm

14 h curfew: no vehicular movement (except emergency cases) and industrial activities

(with a few exceptions like thermal power plants etc.) were allowed

Lockdown 1.0 March 24, 2020–April 14, 2020

(21 days)

Complete Shutdown except emergency services

Lockdown 2.0 April 15, 2020–May 3, 2020

(18 days)

Complete Shutdown except emergency services

Lockdown 3.0 May 4, 2020–May 17, 2020

(14 days)

Urban areas were designated in different zones:

Red Zone: Complete lockdown

Orange Zone: no public transport

Green Zone: Public transport buses with 50% capacity

Lockdown 4.0 May 18, 2020–May 31, 2020

(14 days)

Red Zones were divided into Containment zone and buffer zone

Unlock 1.0 June 1–June 30, 2020 Lockdown restrictions in red zone

Phase-wise relaxations in activities in other zones. Public places like shopping malls,

religious places, hotels, and restaurants to reopen from 8 June

Unlock 2.0 July 1–July 31, 2020 Restrictions are withdrawn in a phased manner

Unlock 3.0 August 1–August 31, 2020 Restrictions are withdrawn in a phased manner

Unlock 4.0 September 1–September 30,

2020

Restrictions are withdrawn in a phased manner

Unlock 5.0 October 1–October 31, 2020 Restrictions are withdrawn in a phased manner

Unlock 6.0 November 1–November 30,

2020

Restrictions are withdrawn in a phased manner

Unlock 7.0 December 1–December 31,

2020

Official, Commercial, and industrial activities continue with few restrictions

Unlock 8.0 January 1–January 31, 2021 Official, Commercial, and industrial activities continue with few restrictions

Unlock 9.0 February 1–February 28, 2021 Official, Commercial, and industrial activities continue with few restrictions

Unlock 10.0 March 1–April 18, 2021 Night curfews implemented

Lockdown 5.0# April 19–May 3, 2021 Official, Commercial, and industrial activities shut due to rise in cases (Lockdown). Night

curfews implemented. Also called Public Display Fortnight#

Lockdown 6.0* May 10–May 24, 2021 Complete Lockdown

Unlock 11.0 May 25–June 30, 2021 Restrictions are withdrawn in a phased manner

Unlock 12.0 July 1–July 31, 2021 Restrictions are withdrawn in a phased manner

Unlock 13.0 August 1–August 31, 2021 Restrictions are withdrawn in a phased manner

Unlock 14.0 September 1–September 30,

2021

Restrictions are withdrawn in a phased manner

Unlock 15.0 October 1–October 31, 2021 Religious programmes, shops, malls, and offices allowed to open till 10 pm

Unlock 16.0 November 1–November 30,

2021

Restrictions are withdrawn in a phased manner

Unlock 17.0 December 1–December 31,

2021

Restrictions are withdrawn in a phased manner

‘‘Red zone’’, indicating the presence of infection hotspots, ‘‘orange zone’’ indicating some infection, and ‘‘green zone’’ with no infections

*The Indian Express [37]
#The Economic Times [38]
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landing/data. The concentrations of criteria pollutants

(PM2.5, PM10, NO2, Benzene, o-Xylene and O3), wind

speed (m/s) and wind direction (degree) in the present

study were collected at an interval of 24-h from the web

portal for the period of 4 years (January 1, 2018–December

31, 2021). However, at a few places, data were missing

Fig. 1 Location map of study area and Ground data sampling sites.

A and B are representing the locality of the study area in India and

Rajasthan, respectively. C Study area for the present research (11,143

km2). Landsat—8 OLI datasets (two tiles) are used for visualization

(R: 5; G: 4; B: 3) of the region
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which may be due to maintenance shutdown of the moni-

toring stations or ill-working of probes. Coarser and finer

particulate matter (PM10 and PM2.5) are considered as

important pollutants originated from natural and anthro-

pogenic sources. Nitrogen dioxide (NO2) is a prominent

and common gaseous pollutant which is mainly emitted

from vehicular sources and is an important ingredient to

form secondary pollutants like PAN and ozone. Benzene

(C6H6) and o-Xylene [C6H4(CH3)2] are important volatile

organic compounds which originate mainly from the

anthropogenic sources like paint, dye, varnish, petroleum

industries, vehicular emissions etc. and are considered as

serious carcinogens. Particulate matter concentrations were

monitored using beta ray attenuation method (BAM) while

NO2 and O3 concentration was measured using chemilu-

minescence. The concentration of benzene and o-Xylene

were monitored by automatic analyzer.

Beta attenuation method (BAM) is commonly used to

monitoring the concentration of particulate matter in the air

sample. Beta radiation passes through the particulate mat-

ter collected on a medium and attenuated radiation is

proportional to the concentration of particulate matter.

Concentration of oxides of nitrogen was measured using

chemiluminescence which can be defined as emission of

light as the result of chemical reaction. Nitric oxide reacts

with ozone resulting into emission of lights which is pro-

portional to the concentration of oxides of nitrogen.

Automatic analyzer based on the principal of UV pho-

tometry was used to monitor the concentration of ozone in

the present study. Concentrations of benzene and o-Xylene

were measured by gas chromatographic separation and

photoionization detector (PID). A brief information is

mentioned in Table 2.

3. Results and Discussion

3.1. Temporal Variations of Ambient Air Quality

The temporal variation of the pollutants during pre-COVID

period is clearly evident in the present study. Highest

concentrations of particulate matter (PM10 and PM2.5) were

observed in summer season followed by winter season and

least concentrations were recorded in rainy season

(Fig. 2b). Since the study area lies in semi-arid zone, cir-

culation of air masses causes transportation of particulate

matter in summer season (March–June) while the coarser

and finer particulate matter remain in suspension in winter

season (October–February) as the colder air mass hinders

vertical mixing. However, in rainy season (July–Septem-

ber), air quality improves significantly as the pollutants get

washed down. The annual mean concentration of particu-

late matter at all the sites during pre-COVID period was

found above the permissible standards given by the Indian

standards (Table S1). Similarly, significantly higher con-

centrations of volatile pollutants (benzene and o-Xylene)

were recorded in winter season at Adarsh Nagar (Fig. 2a).

Data of the concentration of benzene and o-Xylene were

not available for the month of March and April at Police

Commissionerate. Similarly, o-Xylene concentration data

could not be fetched for 2 months (August and September)

at Shastri Nagar (Fig. 2a). Concentrations of ozone at all

the sites were found well below the recommended guide-

lines of the nation (Table S1). At Adarsh Nagar, the con-

centrations of coarser and fine particulate matter were

found higher in 2018 (PM10 148.33 ± 33.77 lgm-3; PM2.5

50.31 ± 12.05 lgm-3) as compared to 2019 (PM10

100.91 ± 30.4 lgm-3; PM2.5 36.6 ± 8.66 lgm-3). How-

ever, there were no significant differences in the concen-

trations of gaseous pollutants. Volatile organic compounds

(VOCs) are considered as the serious pollutants with car-

cinogenic potential. The annual mean concentration of

o-Xylene was higher in 2018 (0.93 ± 0.63 lgm-3) com-

pared to 2019 (0.48 ± 0.35 lgm-3). The significant con-

centration of VOCs might have emerged from various

anthropogenic sources like vehicular emissions, paint and

dying industries etc. Ozone at lower tropospheric level

might have originated directly from the anthropogenic

sources (vehicular and industrial emission) or have formed

by the photochemical reactions between nitrogen dioxide

and VOCs. Significant concentrations of ozone were found

at Adarsh Nagar (48.37 ± 15.43 lgm-3and 51.5 ± 14.27

lgm-3), Police Commissionerate (43.26 ± 21.40 lgm-3

and 38.07 ± 8.61 lgm-3) and Shastri Nagar

(52.14 ± 18.86 lgm-3 and 44.13 ± 12.44 lgm-3) in pre-

COVID phase, 2018 and 2019, respectively.

Percentage change in the gaseous and particulate matter

pollutants concentrations was calculated using the equation

given below:

Percentage change in concentration ¼ C2020��ðf
CYÞ � 100g=CY where C2020 is mean concentration of

pollutants in 2020 and CY is mean concentration of pol-

lutants in previous years. A few readings of percentage

change were exceptionally high or could not be calculated.

This was due to intermittent absence of data during the

sampling period and hence, these values should be

neglected. Results revealed that at Adarsh Nagar, signifi-

cant decline was observed for particulate matter and gas-

eous pollutants in 2019 as compared with 2018

(Table S4a). Concentration of coarser particulate matter

(PM10) decreased by almost 50% in the months of August

and September while the maximum decline in finer par-

ticulate matter (PM2.5) was observed in the month of June

(- 48%), July (- 42%) and August (- 38%) (Table S4a).

Similar trends were found at Police Commissionerate.

However, at Shastri Nagar, concentration of PM2.5 was
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Fig. 2 a Monthly Mean Concentration of Gaseous Pollutants at all sites. b Monthly Mean Concentration of Particulate Pollutants at all sites
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decreased by 63% in February while the concentration of

PM10 tremendously increased by 73% in the month of

October. Similarly, gaseous pollutants (NO2 and O3)

showed incremental and decline trends for all the sites. As

compared to 2018, the concentration of NO2 significantly

and consistently increased in the months of April (30%),

May (47%) and June (67%) while the maximum rise in the

O3 concentration was observed in the months July (24%)

and September (23%) in the year 2019 at Adarsh Nagar. At

Police Commissionerate, the concentration of NO2 rose by

107% (September), 64% (February) and 58% (August)

during 2019.

In the present study, the volatile organic compounds

(Benzene and o-Xylene) also showed incremental and

declining trend at all the sites during 2018–2019

(Table S4a). Comparing the data of 2018–2019 for VOCs

at Adarsh Nagar, the concentration of Benzene consistently

declined except in the month of October, November and

December where it increased by 233%, 102% and 181%,

respectively. Exactly similar trends were observed for

o-Xylene. Benzene and o-Xylene showed declining trend at

Police Commissionerate except in the month of December

when the concentration of benzene increased up to 210%

compared to 2018. At Shastri Nagar, the concentration of

Benzene showed a declining trend except in April where it

rose by 138%. However, o-Xylene concentration consis-

tently decreased in the year 2019 and more than 50%

decline was noticed in the months of January–March, July–

September and December.

3.2. Impact of COVID-19-Induced Lockdown on Air

Quality Parameter (January 2020–December 2021)

With the outbreak of COVID-19 pandemic, anthropogenic

activities (vehicular, transportation, commercial and

industrial) almost ceased during the lockdown phases

(March 24–May 31, 2020) in India and this eventually

resulted in unprecedented decline in the pollutants emis-

sion. Results depicted that the mean concentration of

studied pollutants in 2020 was significantly lower than the

previous year data. However, this was clearly evident that

the concentration of pollutants rose quickly with the onset

of unlock down phases and winter season (Fig. 2). The

range of concentration of studied pollutants at the three

sites during lockdown phases (March–May) were: PM10

(67.23–120.41 lgm-3), PM2.5 (27.36–47.51 lgm-3), NO2

(11.15–36.66 lgm-3), O3 (30.22–77.13 lgm-3), benzene

(0.92–1.94 lgm-3) and o-Xylene (0.07–0.6 lgm-3). Other

than some sporadic events, the air quality index at the three

sites during the COVID-19 phase occurred in good and

satisfactory category (Table S2 and S3).

The concentration of particulate matter and nitrogen

dioxide significantly decreased during COVID period at all

the sites as compared with the concentrations in 2018 and

2019. With ease in restrictions in the end of 2020, the

concentration of pollutants increased during the winter

season. But due to the rise in covid cases, India experi-

enced the second wave of coronavirus during the third

week of April, 2021, resulting in significant decline in the

concentration of gaseous and particulate pollutants during

the month of May to September, 2021 (Fig. 2). Percentage

change in coarser particulate matter (PM10) concentration

between 2018–2020, 2019–2020 and 2020–2021 varied

between - 13 to - 61% and 54 to - 54% and - 7 to

103%, respectively, at Adarsh Nagar (Table S4a–f). With

reference to 2019 data, significant rise in PM10, PM2.5 and

NO2 concentration was observed during pre-lockdown and

unlock down phases at Adarsh Nagar and Police Com-

missionerate sites. Spike in NO2 concentration was

observed at Adarsh Nagar and Police Commissionerate in

February 2020 as compared with 2018 data (132%). With

reference to 2020 data, rise in NO2 concentration was

observed at Adarsh Nagar (131%), Police Commissioner-

ate (268%) in April. (Table S4a–f).

Mobility of transportation vehicles and rapid urbaniza-

tion have increased the mean monthly NO2 concentration

over the Jaipur city from 2018 to 2019 but in year 2020,

NO2 concentration has decreased due to pandemic lock-

down which cause air quality to improve in Jaipur city and

surrounding areas. Information about Air Quality Index

(AQI) Category and AQI during COVID period (January

2020–December 2021) is mentioned in Tables S2 and S3,

respectively.

Significant reduction in all pollutants was observed in

the month of April 2020 when compared to April 2018 and

2019. Rise in concentration of pollutants was observed in

April 2021 as all official, commercial and industrial

activities continued with fewer restrictions. But due to

rapidly rising coronavirus cases in the state, strict lock-

down was implemented in May 2021 to curb the spread of

the virus, which resulted in significant decline in the con-

centration of all pollutants when compared to April 2021.

The concentration of Benzene increased in May 2020 at

Adarsh Nagar (1.05 lg/m-3), Police Commissionerate

(1.52 lg/m-3) and Shastri Nagar (1.08 lg/m-3) when

compared to May 2018 and 2019. The concentration

decreased in the year 2021 (1.4 lg/m-3 at Police Com-

missionerate and Shastri Nagar (0.99 lg/m-3) (Fig. 3).

Earlier, many workers have used t-test to check the

significant difference in the mean concentration of air

pollutants [44–47]. Statistically significant difference

between the mean concentration of studied pollutants from

April 01–May 31 for 4 years (2018, 2019, 2020 and 2021)

was assessed by conducting Student t-test. Statistical

analysis was conducted on non-covid datasets (2018 &

2019), pre-covid and during covid (2018 & 2020, 2018 &
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2021, 2019 & 2020 and 2019 & 2021) and Covid period

(2020 and 2021). Results (p\ 0.05) revealed that there

was no statistically significant difference was present for

particulate matter (PM10 and PM2.5) between 2018 and

2019 (pre-covid) at all the three sites (Table 3). Statistical

results supported the hypothesis that there was significant

difference in the concentration of air pollutants between

pre-covid and covid period. Results depicted that the

concentration of studied pollutants was significantly lower

during Covid-induced restriction period at all the sites as

compared with the pre-covid period. Volatile organic

compounds (Benzene/Xylene) were present during covid

also which indicates that various activities/sources were in

operation even during the restrictions.

4. Conclusion

This study contributes to the knowledge on air pollution in

Jaipur city. Results revealed that lockdown has improved

the air quality in Jaipur. The extra-ordinary circumstances

caused by the global outbreak of pandemic COVID-19

imposed significant effects on the environment. As the

energy demand and anthropogenic activities reached its all-

Fig. 3 Comparative Concentration of Pollutants during Lockdown Months (2020–2021) and pre-lockdown months (2018–2019) at all sites

Table 3 T test (two tailed significance\ 0.05)

Year (April 01–May 31) Adarsh Nagar (AN) Police commissionerate (PC) Shastri Nagar (SN)

2018 & 2019 (non-COVID) NO2, Benzene O3, Benzene NO2, O3, Benzene

2018 & 2020 (Pre and during

COVID)

PM10, PM2.5, NO2, o-Xylene PM10, PM2.5, NO2, O3,

o-Xylene

PM10, PM2.5, NO2, O3, Benzene,

o-Xylene

2018 & 2021 (Pre and during

COVID)

PM10, NO2, O3, Benzene, o-Xylene PM10, O3, Benzene PM10, NO2, O3, Benzene

2019 & 2020 (Pre and during

COVID)

PM10, PM2.5, NO2, o-Xylene PM10, PM2.5, NO2, O3,

o-Xylene

PM10, PM2.5, NO2, o-Xylene

2019 & 2021 (Pre and during

COVID)

NO2, O3, Benzene, o-Xylene Benzene, o-Xylene NO2, Benzene

2020 & 2021 (COVID) PM10, PM2.5, NO2, O3, Benzene,

o-Xylene

PM2.5, NO2, O3, Benzene,

o-Xylene

PM10, PM2.5, NO2, Benzene,

o-Xylene
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time low levels, emissions also reduced unprecedently. In

the present study, the ambient air quality of Jaipur city,

Rajasthan, India was assessed by analyzing ground-based

air quality parameters (PM10 and PM2.5, NO2, O3, Benzene

and o-Xylene) for 36 months (January 2018–December

2021), categorized as pre-COVID and COVID phase. This

study revealed that the concentration of air quality

parameters significantly reduced during the lockdown

phases. However, coupled with the meteorological effects,

concentrations again rose at a fast pace as soon as the

unlock down phases were introduced. Compared with the

previous year’s data, the gaseous and coarser particulate

matter concentrations showed diverse trend as steep fall

and hike in concentration was noticed. The monthly trends

were observed using ground-based measurements. An

unexpected downward trend in NO2 and O3 concentration

was observed in the pre and post COVID-19 phases.

Although, the air quality index remained under good and

satisfactory categories, except a few events where AQI fell

in moderate and poor categories.
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