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Impact Assessment of COVID-19 on PM25 in Busan
—Comparative Study in Busan vs. Seoul Metropolitan Area (lIl)
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Abstract

In this study, impact of the COVID-19 outbreak on PM 5 mass and its five chemical components (NHs", NO3", SO4*", OC,
EC) in Busan was evaluated, and compared with that of Seoul. The study period over the recent three years was sub-divided
into two periods: Pre-COVID (2018~2019) and COVID (2020) periods, and the differences in observed annual and monthly
variations between the two periods were explored here. The results indicated that annual mean PM, s mass concentrations
decreased during the COVID period by 16% in Seoul and 29% in Busan, and the satellite-observed annual average of aerosol
optical depth (AOD) over the Korean Peninsula also decreased by approximately more than 10% compared with that of the
Pre-COVID period. All of the five chemical components decreased but no particular changes were found in their fractions
occupied during the COVID period. However, over the Lock-down period (2020-March), the sulfate fraction decreased in
Seoul, mostly reflecting the recent Chinese trends of aerosol characteristics, whereas the nitrate fraction considerably
decreased in Busan, which was attributable to the local emission changes and their variabilities in Busan. Other meteorological
characteristics such as higher frequencies of easterly winds in the Busan area during the COVID period were also discussed in
comparison with those in the Seoul area.
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Table 1. Averages of PM, 5 mass, chemical component concentrations, and meteorological variables observed in March for
both Pre-COVID and COVID periods in two areas: Busan and Seoul, respectively

(Unit : ug/m)
PMzs Amm. Nit. Sul. OoC EC T. RH W.S.
Seoul
Pre-COVID (March) 50.3 8.1 16.2 6.8 5.9 1.5 7.1 51.3 2.1
COVID (March) 24.4 3.2 7.0 2.3 3.5 0.8 7.7 46.3 2.5
Busan
Pre-COVID (March) 32.0 4.0 6.6 53 6.4 1.4 10.5 54.1 3.6
COVID (March) 16.4 1.7 2.4 2.3 3.3 0.9 10.4 56.9 3.5

2 3= QHWHO, 2021). 2Hol= Bt 92
Uabol = F PMys 5571 15 yg/m o183 Eol
A A s

Z|<E COVID-19 T4 o] § AF3| A A= F7] o]
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Table 2. Air pollutant emissions from Clean Air Policy Support System(CAPSS) in Seoul and Busan areas in 2017, 2018 and

2019

(Unit : ton)

pri. PMz 5 SO« NO\ VOCs NH;

Seoul 2017 2,926 1,493 77,096 66,948 3,804

2018 3,973 1,095 88,319 72,393 3,469

2019 2,732 998 71,009 63,690 3,547

Busan 2017 2,617 9,526 51,870 42,945 1,686

2018 2,644 7,897 49,951 42,430 1,620

2019 2,523 9,113 48,553 35,719 1,603
SRS £ V10 ARl AR AEEEE AN SHE POl A% § ARARS BASH
(EF53) A=E, AR Y2 B4 Bag el oA, Aol A= =E =o)7] Hsl A=) 3/4 F
A Algshe AV SRS o]85tith AQMS A= SEAHE ¥ 75%) o)/de] AmukS Aste] A
= 20204 1249 71 F4E 2770 23, A& 2570 #1- Bk, 7ol o5k HA avtel 2pd AR AL

oA ZHE, 7 A= FARS 371 AR (A4
F, AHE, A A AmE, AeS EFE A
S ARE o] 8otk 71 s Aed At BT
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= 55 o83l AQMS 182389l Automatic
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15921 A&(108)A- A BEEE= 7138
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Fig. 1. Locations of the air pollution monitoring stations and meteorological observation sites in Busan (left) and Seoul

(right).
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Fig. 2. Concentrations of PM,s with chemical components and CO during Pre-COVID (2018-2019) and COVID (2020)

periods.
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Fig. 3. Differences in monthly means of PM, 5 and chemical components between Pre-COVID and COVID periods.
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Fig. 4. Differences in satellite-observed monthly average Aerosol Optical Depth(AOD)s between Pre-COVID and COVID

periods.
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and Table 1).
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Fig. 6. Daily averages of PM,s and components observed in March during COVID (color) and Pre-COVID (black) periods,

and monthly averages (dot line) in March.
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Appendix. Observed PM; 5 mass, its chemical components, and CO concentrations before and during the COVID-19 perioc
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