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INTRODUCTION

Since the initial report of cases in Wuhan, China, on 31
December 2019, the coronavirus disease 2019 (COVID-19) spread
worldwide in a short period of time and is still in progress.

During the pandemic, 4,445,920 confirmed cases were reported
in 213 countries and 298,440 people have died so far from the
COVID-19 outbreak, as of 14 May 2020. In this study, the air
quality variation with the trend of COVID-19 at Wuhan in China,
Daegu in South Korea, and Tokyo in Japan experienced explosive
outbreaks in a short period of time, which was estimated based
on the actual measured data from air pollution monitoring
stations (AQMS). The health effect of the reduced
PM, 5 dose due to COVID-19 on 10-year-old children in each city
was also quantitatively assessed.
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Figure 2. The maps of Wuhan, Daegu, and Tokyo and the
locations of air pollution monitoring stations (AQMS) in

each city.
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Figure 4. Timely variation of the cumulative status of COVID-19
in Wuhan, Daegu, and Tokyo.
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Figure.5 Comparison of PM, 5 concentration before and after
each city’s self-quarantine.

Figure 1. A pictorial concept of air quality improvement
according to the COVID-19 measures.
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Figure 3. Timely variation of the confirmed cases of COVID-

19 per day in Wuhan(China), Daegu(Korea), and Tokyo

(Japan).
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In this study, the data of PM, 5 and NO, measured continuously at
one-hour intervals at the air quality monitoring stations (AQMSs)
of three cities were studied. The data monitored at the AQMSs of
three cities from 9 January to 29 April 2020 became the subjects
of this study.

To better represent the time series trend of PM, 5 concentration
over the whole measurement period, all data were treated with
the 5-day simple moving average (SMA) by the following
equations:

The decreasing rate of PM, ion in
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Wuhan, Daegu, and Tokyo recorded 53.2, 19.0, and 10.4% fall

"é 40 u Before = After of NO}, respecti\felv. Alth?ugh itis a shf)rt-term decline: Et can
= be said that this result is very meaningful for the citizens’
g health of three cities, especially Wuhan citizens. The model
% 0 calculation by Dutheil et al. [2020] suggested that the
5 reduction of NO, in China due to COVID-19 epidemic during a
E 2 158 142 time period of two months saved around 100,000 lives in
s 10 China.
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Figure 7. Comparison of NO, concentration before and after
each.

Exposure Assessment

Reduced Dosepyry 5 10-year-ot chitaren (M8) = Reduced Cpypp 5 X 1/0 ratio X Fypp X Toy, X Ry,

Table 1. The variables for calculation of the reduced DosePM, 5 (ug) for the 10-year-
old children per day and over two months after the self-quarantine of each city.
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two months after the self-quarantine of each city.

Wouhan, which had the largest decrease of PM, 5 concentration (18 pg/m?), also showed the largest reduced Dosepy, s 10.year-old chitdren
(3,660 pug at Br. and 6,222 pg at Al), followed by Daegu (445 pg at Br. and 1,287 pg at Al) and Tokyo (18 pg at Br. and 52 pg at Al)
Additionally, the reduced Dosepy 5 10.year-old chiiaren (H8) Varied greatly depending on the children’s behavior patterns. In all three cities,
the reduced DoSepyy s 10.year-oid chitaren (H8) Was high, in order of light activity > heavy activity > sleep > sitting/rest.

Airway Inflammation Delay Effect

Dosepwr.s 10-year-old chidren (Mg/kg) = Dosemouse(mg/kg) x Km ratio

. Ko o
where Kn ratio = mMouse

Km 10-year-old chitdren
Each Km i.e., Km mouse and Km 10-year-old chiidren €an be calculated with the following equation:

Weight (kg)

Kn = BSA(m?)

The Km 10-year -oldchigren  for the Chinese, Korean, and Japanese were calculated by the
average weight and body surface area (BSA) of boys and girls in each country. Their BSA were also
calculated from following:

BSA10.year-old chidren = 0.008883 x Weight®# x Height?s*
=0.007331 x Weight®*?* x Height®">*
=0.00713989 x Weight®4?” x Height®s1®

Then, the Dosermz.s for the AAI of 10-year-old children, i.e., the AAI Dosepm2.s 10-year-old children (Mg), can
be calculated by following:

AAl Dosepm.s (mg) = Dosepmzs

In this study, the AAI Dosermz.s
mg/kg (31.6 ug per mouse), on the assumption of medium air quality.

Additionally, the time (day) to reaching the AAI Dosepwm2.s 10-vear-old children €an be calculated by the
following:

(mg/kg) x Weight: itdren (Kg)
by the D (mg/kg), with 1.58

(mg) was

AAI Dose py3 5 10-year—old children

Day toreaching AAI Dosepyz s 10-year-otd chitdren = Daily Dose pus 10 denta
—year-old children

Table 2. Reduced Dosepy;, 5 (Kg) at the bronchiolar and Al regions of the 10-
year-old children per day and over two months after the city lockdown/self-

each city was 29.9, 20.9 and 3.6% in Wuhan,
Daegu and Tokyo, respectively.

Xu et al. [19] reported that, during the defined
3-week lockdown period, Wuhan’s PM2.5 level
went down 44% from 2019. In the case of
Tokyo, the ing rate was

lower compared to the two cities, probably
because of usual low PM, 5 concentration.

[ Unlike Tokyo, where the concentration was not
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¢ 100000 high before the self-restraint regulation, there
E was a clear in the PM, 5 ion
in Wuhan and Daegu. Although it was not a
continuous reduction, the ion of

of each city.
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each city.

In the case of Wuhan, it took 25 days before the city lockdown, but 35 days after the city
took 130 to 164 days in Daegu and 570 to 587 days in Tokyo.

While it is easy to predict that inhaling clean air is good for children’s health, this study was able to quantitatively evaluate that the
temporarily reduced PM, 5 concentration due to COVID-19 was effective for the delaying the AAl in three cities of Asia.

it was that it

PM, 5 in Wuhan showed a significant decrease.
It is necessary to assess whether this is a simple
seasonal variation or a change due to the city
lockdown. In Daegu, the concentration of PM, 5
shows a temporary increase or decrease, but
the trend of decline was evident in the
overall period.

The overall decline of the PM, 5 in Tokyo is not
seen, but it is clearly decreasing after request
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Figure 6. Daily variations of the concentration of PM, ; in Wuhan, Daegu,

and Tokyo, with the cumulative confirmed cases of COVID-19.

for self-quarantine on 25 March.

Apart from the overall pattern of decline,
several short reduction intervals due to rainfall
were also clearly found in all three cities.

there is still a possibility that much more harmful household air pollutants may have been exposed by staying indoors
during the city lockdown/self-quarantine periods.
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SUMMARY

According to the study of Cohen et al. [2015], 4.6 million people are dying annually because of the diseases and illnesses directly
related to poor air quality. Therefore, the delay effect of AAI estimated in this study is limited only by the effects of the reduced PM, 5.
According to the study of Cohen et al. [2015], 4.6 million people are dying annually because of the diseases and illnesses directly related
to poor air quality. Therefore, in terms of long-term human health hazards, the threat of air pollution can be much greater than that of
COVID-19. Therefore, we should not only try to overcome the current situation of the COVID-19 pandemic, but at the same time
seriously consider the new eco-lifestyle that we have to pursue after the end of COVID-19 pandemic..



