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Abstract : India is placed under a national lockdown from 24 March to 3 May 2020 due of the COVID-19
epidemic. The forced limits caused the amount of pollution in cities around the nation to drop significantly in
just a few days, which sparked talks about lockdown as the most effective alternative techniques that might
be used to reduce air pollution. The purpose of the current paper was ultimately to examine the air quality
situation throughout the shutdown time scientifically with particular attention to several industrial regions in
Jodhpur City. We used the Air Quality Index (AQl) to depict the geographical pattern of air quality before to
and during lockdown using air quality data for seven pollutant metrics (PM10, PM2.5, SO,, NO,, etc.) from
several monitoring sites located around the city of Jodhpur. The investigation also revealed that PM10 and
PM2.5 were the air pollutants that caused the highest sub-index and the air quality index. Therefore, it is
now necessary to organize operations in industrial regions to reduce air pollution emissions, since failure to
do so might result in a hazardous condition in the future. The outcomes showed that the air quality
dramatically improves during lockdown. Since the study demonstrated how pollution source control may
reduce air quality, it is seen to be a valuable addition to the regulatory authorities' toolkit. The environment
may be cured by temporary source control in a reasonable time frame.
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1 INTRODUCTION of heart attacks, respiratory conditions, and lung
cancer than comparable populations living in
cleaner areas. Even with brief exposure to low
levels of suspended particulate matter (SPM),
higher daily mortality and hospital admission rates
for respiratory illness aggravation are two acute
health effects of SPM. It indicates that there is an
increased danger of living near heavy traffic. The
known human clinical studies do not indicate a
molecular route that would cause short-term NO,
exposure in the current ambient environment to
have detrimental health effects. More than 7000
litres of air, with diverse amounts of inorganic,
organic, and different types of gases, are directly
inhaled into our lungs every day. So it's time to
evaluate the area's air quality in terms of pollutant
concentration. Industrial areas in Mandore have
handicrafts, oil mills, Guar gum, textile, and stone

A city's air pollution is mostly caused by industrial
regions, traffic-related pollutants, fuel combustion,
and household activities. If a city is located
downwind from an industrial sector, this pollution
has a substantial impact on the city's air quality.
The decline of air quality is caused by physical or
chemical changes brought about by either natural
or human factors. Inherently toxic gases like CO,
NO,, SO;, and others, as well as tiny solid and liquid
particles, smog, and other impurities always pollute
the air. Because of the aforementioned toxins, air
gets contaminated. Air pollution is the term used to
describe the presence of these toxins in the
atmosphere, and air pollutants are the substances
that cause air pollution. People started to gather
and create cities as the population grew. People
who breathe unclean air have much greater rates
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processing businesses, whereas industrial areas in
Boranada and Basni are mostly home to metal and
wooden handicraft businesses. Handicraft and
plastic manufacturing businesses predominate in
Kankani Industrial Area.

A highly contagious illness called COVID-19 was
first discovered in Wuhan, Central China, in
December 2019. Globally, more than 14,000
individuals have perished and more than 334,000
have contracted COVID-19 as of March 23. As of
April 26, 2020, there have been 200,000 fatalities
worldwide. A statewide lockdown is implemented
in India starting on March 24 for three weeks until
April 14 and is then prolonged until May 3 because
to the COVID-19 outbreak. Almost all industrial and
mass transit activity have been outlawed as a result
of this countrywide lockdown.

Overall, the meaning and effects of the lockdown
are yet not fully known, but they are anticipated to
have a big impact on the improvement of the air
quality. The COVID-19 epidemic presents a rare
chance to explore in this direction with a
nationwide lockdown. Therefore, it is necessary to
do a quantitative assessment of air pollution in
order to comprehend the impact of lockdown
measures on air quality, especially when it
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becomes necessary to use such alternative control
methods. The current study is an endeavour to
determine whether the lockout is effective as a
substitute technique to reduce air pollution in
Jodhpur City. This study is believed to be a
potentially useful addition to the scientific
community and policy makers not only to evaluate
the effects of lockdown on air quality, but also to
demonstrate its effectiveness as a simple
alternative action plan for improving the air quality
of Jodhpur City with public involvement in the
coming years.

The city of Jodhpur in the state of Rajasthan is the
subject of the current study. The Rajasthan
government's health division website,
http://www.rajswasthya.nic.in, and
www.accuweather.com were both used to collect
all the information on new COVID19 Pandemic
cases in the Rajasthan region of India.
Development rate was calculated as a percent
increase in daily new cases compared to daily
dynamic cases. All information has been calculated
during an 83-day period. The first COVID 19
instances in Rajasthan occurred on 2 March 2020,
and the most recent data available was on 23 May
2020.
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*1: Daily Count of COVID19 Cases
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Figure 3: COVID 19 Daily Cases Growth Rate

Figure 4: COVID 19 Cases in Jodhpur City

2 MATERIALS & METHODS calculated using a maximum sub-index technique
with five criterion pollutants (i.e. PM10 and PM2.5,
S0O,, NO; and CO). The central pollution control
board (CPCB) of India's rules were followed when
monitoring was done in all four industrial zones,

The AQl is often based on criteria for pollutants,
where the evaluation of each pollutant is
converted into a single index by utilising the proper
aggregation procedure. The AQIl was traditionally
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and IITM, Pune has since developed a new AQl
(HTM-AQI) that includes sub-indexes in addition for
0;. To determine the AQl of a specific place,
measurements of five pollutants (SO,, NO,, PM10,
PM2.5, and CO) were taken. In many industrialized
nations, the AQl has been created and is
successfully used to quantify pollution. An air
quality index is a statistic used to inform the
general public of how filthy the air is now or is
expected to become. A general strategy that
converts the weighted values of several air

Sub-index

pollution-related criteria into a single number or
group of numbers is known as an air quality index.
The end result is a collection of guidelines (i.e.,
equations) that use numerical manipulation to
convert parameter values into a more
straightforward form Formation of sub-indices (I1,
12.... In) for n pollutant variable (X1, X2......Xn) is
carried out using sub index functions that are
based on air quality standards and health effects.
Mathematically; | =f(Xi), i=1,2,...,n

Aggregation
h
I:
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Figure 5 : formation of an aggregated AQI

Each sub-index represents a relationship between
pollutant concentrations and health effects

Aggregation of sub-indices, | is carried out with
some mathematical function to obtain the overall
index (l), referred to as AQl. The aggregation
function usually is a summation or multiplication
operation or simply a maximum operator

| = F (|1, |z, cess |n)

For the AQl, a maximum operator system is
selected in this study:

AQl = Max (11, 12, 13 .. In)

Based on the measured ambient concentrations,

corresponding standards and likely health impact, a
sub-index is calculated for each of these pollutants.
The worst sub-index reflects overall AQl. The AQl is
divided in six categories, namely Good,
Satisfactory, Moderately polluted, Poor, Very Poor,
and Severe. Breakpoint concentrations for various
pollutants are given in Table 1. The minimum,
average and maximum concentrations of all the
five pollutants and locations of four monitoring
stations are given in Table 2 to5 and calculated AQl
are given in Table 6 to 9.
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Table 1: AQl Scale range ( 0-500)

AQl Category PM10 PM2.5 NO; co SO;
(Range) 24-hr 24-hr 24-hr 8-hr 24-hr
(mg/m3)
Satisfactory (51 - 100) 51-100 31-60 41-80 1.1-2.0 41-80 243
Moderately polluted (101- | 101-250 61-9- 81-180 2.1-10 81-380
200)
Poor (201 — 300) 251-350 | 91-120 | 181-280 Oct-17 381-800
Very poor (301 — 400) 351-430 | 121-250 | 281-400 17-34 801-
1600
Severe (401- 500) 430+ 250+ 400+ 34+ 1600+

Table 2: Pollutant Concentration at Mandore Industrial Area

Pollutant SO2  |NO2 (ug/m’) PM10 (ug/m?)|  PM2.5 |CO (mg/m?)
(ng/m?) (ng/m?)
Minimum Concentration 9.08 21.01 188.12 60.03 0.421
Average Concentration 11.11 23.11 245.12 73.22 0.744
Maximum Concentration  14.11 32.11 307.23 93.12 1.031
Table 3: Pollutant Concentration at Basni Industrial Area
Pollutant SO2 NO2 (ug/m3?|PM10 (ng/m3*] PM2.5 | CO (mg/m?3)
(ng/m?) (ng/m°)
Minimum 5.01 20.99 91.44 44.12 0.00
Concentration
Average Concentration 7.04 23.44 113.55 58.33 0.593
Maximum 10.44 27.99 132.11 62.12 1.03
Concentration
Table 4: Pollutant Concentration at Boranada Industrial Area
Pollutant 502 NO2 (ug/m?) [PM10 (pg/m?)|PM2.5 (ug/m?) CO (mg/m?3)
(ng/m?)
Minimum 5.03 20.03 94.12 41.44 0.00
Concentration
Average Concentration 7.12 22.12 111.44 51.09 0.514
Maximum 10.83 26.44 132.12 65.12 0.906
Concentration
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Table 5: Pollutant Concentration at Kankani Industrial Area

Pollutant S02 NO2 (ug/m?)|PM10 (ug/m?)[PM2.5 (ug/m?| CO (mg/m?)
(ng/m?)
Minimum 9.18 19.34 133.88 59.12 0.415
Concentration
Average 7.12 28.44 159.12 71.12 0.918
Concentration
Maximum 10.344 28.12 171.01 89.11 1.031
Concentration
Table 6: Calculated AQI for Basni Industrial Area
Pollutant Minimum Average Maximum
Sub-index AQl Sub-Index AQl Sub-index AQl
S02 11.11 14.01 16.12
NO2 22.04 [151.05 31.01 189.23 36.23 205.01
PM10 142.04 192.01 223.03
PM2.5 99.12 155.01 201.01
co 20.01 34.01 51.03
Table 7: Calculated AQl for Mandore Industrial Area
Pollutant Minimum Average Maximum
Sub-index AQl Sub-Index AqQl Sub-index AQl
SO2 4.19 9.44 12.01
NO2 21.01 92.04 28.60 107.08 32.04
PM10 92.22 104.03 12111 [129.04
PM2.5 74.07 92.10 131.04
co 0.00 26.10 52.44
Table 8: Calculated AQl for Boarada
Pollutant Minimum Average Maximum
Sub-index AQl Sub-Index AQl Sub-index AQl
SO2 7.09 9.20 11.02
NO2 22.01 94.20 24.12 101.17 33.11
PM10 94.20 101.01 121.03  [121.44
PM2.5 71.15 81.03 120.20
co 0.00 22.20 41.33
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Table 9: Calculated AQl for Kankani Industrial Area

Pollutant Minimum Average Maximum
Sub-index AQl Sub-Index |AQl Sub-index AQl

S02 11.74 14.34 14.86

NO2 33.21 121.18 36.52 40.91

PM10 124.18 14135 1533 163.95 200.1

PM2.5 111.23 151.33 201.20

cOo 32.35 51.45 70.40

3 CONCLUSION

The AQI for a given case is the highest sub-index
out of all the sub-indices. The greatest sub-index is
believed to be caused by either PM10 or PM2.5
based on observations and the estimated AQl.
According to assessment, the air quality category
for SO2 and NO2 air pollutants is good. At four
distinct monitoring stations for various situations,
the air quality category for PM10 & PM2.5 is
Satisfactory, Moderate, and Poor. The air quality
category for CO air pollutant is also
good/satisfactory. Additionally, it can be deduced
that the industrial sector of Jodhpur city has
"Moderate Category" air quality when the least AQI
is taken into account and "Poor Category" when
the maximum AQl is taken into account. This
study's calculations of the Minimum, Average, and
Maximum AQI for several industrial regions show
that the air quality is between moderate to poor.
According to the current study, particulate matter
is the main source of air pollution in the studied
locations. Particulate matter pollution levels are
higher than allowed in all studied regions, however
in industrial districts, gaseous pollution levels are
within allowed bounds. The two industrial areas
with the highest AQI, Basni and Boranada, fall into
the Poor category, whereas the remaining
industrial areas fall into the Moderate group. Due
to the movement of heavy trucks and other
activities in industrial areas, it is noted that the
lowest AQl readings are obtained in the early
morning hours, while the highest readings are
obtained throughout the day. It is found in this
study that due to influence of COVID 19 there
were less movement in various industrial area and
thier surroundings , due to which air quality index
has been satisfactory improved as compared to
previous years .However it is advised that here

must be various actions and plans to implement by
governments authorities to prevent the pollutions
by industrials activities in Jodhpur City.
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