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Analysis of the Factors Affecting Fine Dust Concentration Before
and After COVID-19
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Abstract

This study conducted a comparative analysis of the factors affecting the concentration of fine dust before and after COVID-19.
Of these, the dominant factor was CO, and the influence between variables increased even after COVID-19. In the case of PM10,
the influence of wind direction and wind speed variables decreased, which is thought to be due to the reduction of westerly-based
foreign air pollutants following China’s containment policy. Comparative analysis by season showed that the influence of temperature
and humidity was higher in winter. In spring, the influence of wind direction and speed decreased with changes in the westerly
wind and the influence of China’s containment policy. In summer and autumn, when the concentration of fine dust is relatively
low, the influence of CO after COVID-19 was rather high, indicating that continuous CO management is necessary. Considering
the relationship between these air pollutants and the meteorological environment, it is judged that fine dust reduction measures
should be implemented.
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Fig. 1. Empirical Analysis Procedure
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Table 1. Difference in Fine Dust After COVID-19

PM10 PM2.5

Month
2019 2020 gap 2019 | 2020 gap

1 M 71.4 45.5 -25.9 39.1 28.2 -10.9

2 M 57.5 41.1 -16.4 34.6 26.4 -8.2

3 M 74.1 50.4 -23.7 49.6 26.2 -23.4

4 M 47.8 48.8 1.0 253 21.6 -3.7

5M 62.0 41.6 -20.4 37.9 25.1 -12.8

6 M 33.5 43.9 10.4 25.8 27.5 1.7

7™M 32.7 29.4 -33 26.6 21.4 -5.2

8§ M 29.0 242 -4.8 20.3 19.2 -1.1

9 M 28.6 18.4 -10.2 14.5 16.0 1.5

10 M | 42.0 34.1 -7.9 19.1 19.6 0.5

11 M| 51.0 43.0 -8.0 23.1 25.5 2.4

12 M | 46.7 39.5 -7.2 293 23.1 -6.2

AVG | 48.0 38.3 -9.7 28.8 233 -5.5

i 2M 3M 4M 5M BM TM BM &M 10M  11IM 12M

—2D19(PM10] =m2020(PM10]

Fig. 2. Difference in PM10 After COVID-19
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Fig. 3. Difference in PM2.5 After COVID-19
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Table 2. Analysis of Factors Affecting Fine Dust After COVID-19

PM10 PM2.5
Variable 2019 2020 2019 2020
st:;crlla;r d standard st:I?(;:rd standard st:::lzrd standard starlllfcllla;r d standard
tem 0.013 0.004 0.520%** 0.249%** 0.293%%* 0.140%%** 0.599%%* 0.412%%*
w-d -5.173%%* -0.077%** -2.425%** -0.054%** -5.980%** -0.128%** -2.680%** -0.087%**
W-$ 2.884 %% * 0.094* 1411 %%* 0.075%%*%* 0.917%%%* 0.043%%* -0.192 -0.015
rain -1.772%%* -0.048%** -1 137 -0.062%%** -1.077%%* -0.04 1%%* -0.869%** -0.068%%**
hum -0.056%** -0.037%** -0.057%%* -0.057%%** 0.147%%%* 0.143%%%* 0.114%%%* 0.163%%*
CO 85.0%*** 0.544%%** 87.4%** 0.736*** 70.9%** 0.654*** 68.1*** 0.826%**
SO2 5576.3%** 0.207%%* 3107.8*** 0.121%%* 3758.8%** 0.200%** 1923.9%** 0.108***
R2 0.409 0.464 0.497 0.591

*p<.05, **p<.01, ***p<.001

% tem: temperature, w-d: wind direction (dummy), w-s: wind speed, rain: precipitation, hum: humidity
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Table 3. Analysis of Factors Affecting Fine Dust After COVID-19 (Spring, Winter)

Spring Winter

Variable 2019 2020 2019 2020
st:;)crlla;r d standard st::(rile:rd standard st::crllz;rd standard st:lllfcllla;r d standard
tem .648%** 169%** S553%%* 2063%** 1.577%** 309%** .88*** 270%**
w-d -8.068%** -.139%** -1.121%* -.039* -3.970%** -.072%%* -4.150%** - 113%%*
W-S 1.963*** .083*** -.697*** -.068*** -.174 -.008 801 *** .050%**
rain -6.661*** -.055%** -1.560%** -.050%** -5.820* -.034* -8.091*** - 136%**
hum 299%** 240%** 104%%* A8 H** 349%** 2T THE* 244%** 202%%*
(¢[0) 114.1%%* T4 89.2%** JT28%** 45.6%** AQTH** 61.8%** 700%**
SO2 2284 2%** 1209%%* 2040.8%** .098*** 5158.8*** 249%** 1421.0%** 067***

R2 0.649 0.626 0.583 0.720

*p<.05, **p<.01, ***p<.001
Table 4. Analysis of Factors Affecting Fine Dust After COVID-19 (Autumn, Summer)
Autumn Summer

Variable 2019 2020 2019 2020
st:r(l)(lilz;r d standard st:r?;a;r d standard st:r(l);a;r d standard st::;a-r d standard
tem .022 .013 L665*** 325%%* 950%** 353k .060 .020
w-d -4, 452%%* -.149%%* -2.408%** -.074%%* -2.090%*** -.080%*** -2.179%** -.089***
W-S =771 -.055% -.223 -.015 -1.662%** S 11FE* -1.024%*** -.080%**
rain -1.199%** -.087*** -1.262%** -.048%** - 466%** -.051%** -.399%** -.072%%*
hum L095%** d41%%* A5 FE* A87H** 142 %* 208*** -.078%*** - 1123 %*
CcO 43.8%** 560%** T1.2%** 823 F** 65.1%** ABBHH* 73.8%** S569%**
SO2 2980.6*** 27%** 766.4* .034* 2322 4%** 143%%* 2100.2%** 160***

R2 0415 0.678 0.325 0.462

£p<.05, **p<.01, ***p<.001
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o 52 2019\ 32.5%, 202013 46.2%= R27ke] HAI3]
Ao BAEATE o83 712 749 o9 HIEE
siAlr 9 FESATTE L3)8 Z2U B o] 2
FAE R 537 7F2ol= CO TAat|Fo] x|&Hoz
o|F Aok & Aotk 7F2] 749 AL rRP AR I=2u
b o]& SO27F 2 E o2 7kttt XXE IEL
A= S02 5 th7| LA &2 o] 2 A3 Zhan=e] e
3+ A= A ETHTable 4).
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&= HEE3 SFAl gl 2 Aol7t e, 2318
Hgte] G B A BRI Co= =ddal
710 Az A4 T AR ARG, AFEAF Hi7 17k
5 Elojo] nie Fof| wie} = wgEol| wet X9 ol
A%, tir1ed MEF A4, Asar T A4, 549
S7kskL Sl XeAke) E2 vhwol i di7|eded
WA A 52 9 A tieto] o Aol
=9] FFe Bk go] W= PM102] 79 T B
o W =2] t7|ed=de] A wieel I A o %
wAZo e T FF Mg dEFYol ol Ae
& A ASAR] e T =2] ARA| ol 5d%
2 dd 24 Holy T HRd RUEEo] Zasit
U 7182 AAE B AR mAA] 2] Ato)7t




S8k 719 EAS 2t AE o8l 59] JFE Bl
HL—— 49 Ag T FAEH 59 olfr2 A=
Ay o) % %ﬂr 2 TF] FFHo] otk AL A9

- 557} 28 o nAHA] 57} 3 HolR= Ao

3, =R o Fol 1 FFo] B FolHE OoE
MEIT FE AIA Aol wjEEE S0
7R 18R] SR WA oIF 3 Yl 2
Loz 243190 O, S028} 2L t)7] 99847} A

il

wile) P, AN 715 B4 5ol g 371 Balo] Bas)
B, ol& FIko. § MR nHRA) Azthalo] Rk
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B ATE 3 By AF v SEo) J3L
HAE 8 8213 ARE BAS W Sl e
2} Aol e] AR P 2 Bl gaklA) B
So et NS SEHGT B AT 2
ANHQ EEE AT R 9olE 7L, DS

AP BH, JFLE AFEA 5 04 YA
#40] o] A|A] ke FHAE ZR=Th HERE 27 Tl
TFEo] BT B AT 0 WA Fuste] Tl
RS A Jjo] Bl GFR B0 FF AT
oA ol Aok & lojth. mAHA B 71gelAt 2
712 @B B B4 olF FUAB NIY
ol 483 2 PUH FLHATI A& oR so],
o] PAEAZTE QiE AR G9lsher] Egol
g 5 B e
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