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Abstract

Air pollution is now a serious issue all over the world. Especially, people of developing
countries are seriously affected by air pollution because, like other pollution, air pollution is
not given importance. Due to the covid-19 lockdown, pollution is reduced, and as expected,
the air quality of Dhaka city has improved. Daily AQI data was collected for the months of
April, May and June (2020) and compared with the last six years of data for these months
respectively. It was found that the mean AQI of Dhaka city in April, May, and June lower
than the last six years in the same period. The mean AQI decreased 43.52 %, 22.37 %, 9,82
%, 16.38 %, 41.43 %, 34.16 % in April when compared with April 2014-2019 respectively
and the mean AQI decreased 33.69 %, 37.97 %, 39.25 %, 36.81 %, 45.59 %, 44.15 % in
May when compared with May 2014-2019 respectively. The mean AQI decreased 26.48 %,
11.40 %, 8.28 %, 30.61 %, 36.37 % and increase 3.07 % in June (2020) when it compared
with June 2014-2019 respectively. This study includes the statistical examination of air
quality before and at the time of covid-19 lockdown in Dhaka city.
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1. Introduction

Air pollution is now a growing concern for all countries in the world, especially for
developing countries, like Bangladesh [1]. Air pollution is found in the top ten killers in
the whole world and in the sixth position in south Asia. According to WHO, 80 % of the
population living in the urban region do not meet the standard air quality set by WHO. “In
2018 97 % of cities of middle-low-income countries and 49 % in high-income countries
crossed the limit of WHO standard. Every year around 4.2 million people die worldwide
due to air pollution [2-4]. About 15,000 people died due to air pollution-related diseases.
And Dhaka city of Bangladesh is already marked as a polluted for human. Bangladesh is a
developing country and due to the rapid growth of industrialization and urbanization
environment of Bangladesh is not like developed countries [5]. This situation continued
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until the national authority of Bangladesh assigned lockdown due to the Covid-19
pandemic. Recent studies on environmental pollution, especially on-air pollution, show
that the air quality of different cities in the world such as Brazil, China, Spain, Morocco,
and India has improved. And the concentration of PM,s, PMy, SO, CO, and NO,
reduced significantly in these cities [1].

2. Materials and Methods

Dhaka (Fig. 1) is the largest city and also the capital of Bangladesh. The location of this
city is between 23°53' and 24°06' North latitudes and in the middle of 90°01' and 90°37'
East longitudes [6]. Around 80 % of the garment industries of Bangladesh are situated in
her capital. A huge number of vehicles are also found in this city for the movement of a
large population. In the last few years, this city has been marked as the most polluted by
air quality due to this [7].
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Fig. 1. Dhaka city study area.

Air quality analysis in Dhaka city from 2014 to 2020 is covered in this study [8]. The
period of this study was from the 1% day of April to 30" June for each year. Daily AQI
data was collected from the clean air and sustainable environment project [7,9]. Daily
AQI was analyzed by ggplot2 package (version 3.3.1) in RStudio software (version
1.3.959.0) which is an IDE (Integrated Development Environment) for R programing
language. It uses R script for graphics and statistical computing. Descriptive analysis is
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used for daily AQI analysis [10]. The correlations and linear regression of this study were

analyzed by Microsoft Excel (2016).

Results and Discussion
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Fig. 2. Air quality of Dhaka city April (2014-2020).
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Fig. 3. Air quality of Dhaka city May (2014-2020).

Figs. (2-4) display the daily variation of AQI in Dhaka city [11]. When we compared
Figs. (2-4), it was found that daily AQI in June (2020) was more than in April (2020) and
May (2020) [7]. However, significant perfection in daily air quality is observed from
April to May (2020) during Covid-19 (Coronavirus) lockdown is much better than in
other years (2014-2019) [11]. Fig. 2 shows that the first 10 days of April (2020) cross the
satisfactory limit, but most days don't cross the limit. But the AQI from (2014-2019)
exceeds the limit. Fig. 3 shows that the air quality in May (2020) is below the limit, which
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is good for the people [1]. Fig. 4 shows that most days don’t cross the standard limit.
Maximum and minimum daily AQI values (227-43) in April (2020) and (112-33) in May
(2020), and (154-22) in June [12]. In the South Asian region, air quality has also improved
and brought positive outcomes. As expected, a positive impact is also found on the air
quality of Dhaka city, shown in Figs. (2-4) due to covid-19 lockdown [13].
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Fig. 4. Air quality of Dhaka city June (2014-2020).

Table 1. Descriptive analysis of air quality index of Dhaka city.

April May June

Year Max Min Mean S.D CV Max Min Mean S.D CV Max Min Mean S.D CV

2014 286 104 1744 5270 30.21 154 51 1015 24.19 23.84 179 45 91.23 28.68 31.44
2015 385 52 126.83 57.71 4550 177 69 1085 28.69 26.45 103 43 65.07 13.75 21.13
2016 142 77 109.23 19.51 17.86 175 31 110.8 37.95 34.26 137 41 75.70 26.34 34.80
2017 200 66 117.8 28.66 25.17 174 18 106.5 29.92 28.09 141 27 73.13 33.15 45.33
2018 305 110 168.2 45.60 27.11 260 62 123.7 43.03 34.79 161 41 95.83 26.69 27.85
2019 238 78 1496 42.86 28.65 210 46 1205 33.94 28.17 162 38 105.4 30.60 29.04
2020 227 43 985 4511 4580 112 33 67.3 19.72 29.38 154 22 67.07 35.32 52.68

From (Table 1) it appears that the mean AQI as of June (2020) is lower when we
compared it with 2014, 2016, 2017, 2018 and 2019; and larger when we compared it with
2015. The mean AQI as of April (2020) is lower than 2014, 2015, 2016, 2017 and 2018.
Mean AQI as of May (2020) lower than other years (Table 1) [7,14,15]. The mean value
of AQI June (2014-2020) was found in the category good and moderate for everyone and
sensitive people. On the other hand, the mean value of AQI April (2014-2020) was found
in the category of moderate, caution and unhealthy for the general people and sensitive
people, and the mean value of AQI May (2014-2020) was found in the category of
moderate and caution for the general people and sensitive people when it was compared
with BNAAQS [16]. The mean AQI decreased 43.52 %, 22.37 %, 9.82 %, 16.38 %, 41.43
%, 34.16 % in April (2020) when compared with April (2014-2019) and 33.69 %, 37.97
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%, 39.25 %, 36.81 %, 45.59 %, 44.15 % in May (2020) when compared with May (2014-
2019). The mean AQI decreased 26.48 %, 11.40 %, 8.28 %, 30.61 %, 36.37 % and
increased 3.07 % in June (2020) when compared with (2014-2019). From Figs. (2-4), it
appears that air quality in 2020 (April to June) is much better (during covid-19 situation)
than in previous years. The mean value of AQI in April (2020) is to satisfy the BNAAQS
limit. The mean value of AQI April (2014-2019) exceeds the limit but the mean value of
May (2020) and June (2020) satisfied the BNNAQS. In some major cities of China, AQI
decrease 32.2 %, 27.7 %, 14.9 % when AQI is compared with 2017-2019 but, for Dhaka
city AQI decreased 36.50 %, 22.72 %, 21.43 %, 21.95 %, 40.21 %, 38.09 % when
compared with 2014-2019. In Dhaka city, AQI decreases more than 12 % and 23 %,
respectively, for the years 2018 and 2019. The decrease in AQI percentage in Dhaka city
for the years 2018 and 2019 is greater than in other cities [17]. Figs. 5(a-g) Illustrate the
correlations and linear regression equation between days and AQI from 2014 to 2020.
Value of R? is 0.36, 0.37, 0.27, 0.26, 0.48, 0.15, 0.21 respectively. It also shows negative
correlations and decreasing trends with days. But 2018 shows a strong correlation than the
other years.
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d Relationships between AQl & Days of study area(2017)
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Figs. 5(a-g). Correlations and liner regression between days and AQI; (a) 2014, (b
(d) 2017, (e) 2018, (f) 2019, (g) 2020.

) 2015, (c) 2016,
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Conclusion

Due to the coronavirus, millions of people have died worldwide. Air pollution in Dhaka
city is now a major concern because it is seriously affecting lives and has become a health
issue. Our study shows that due to the covid-19 lockdown, air quality in Dhaka city has
improved during the last few years when Dhaka city was marked as the most polluted city
in the world. The government and policymakers of Bangladesh should take long-term
strategies to decrease environmental pollution through environmentally friendly activities.
Our study is only based on one parameter. However, air pollution depends on many other
parameters, but we cannot use different parameters for the limitation of the fund. This
secondary data could be implemented in the future for more studies.
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