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Abstract

The “lockdown” during the COVID-19 pandemic has established a “natural laboratory” to study the
impact of extreme emission reductions on changes in air pollutant concentrations. We compared
the changes in the concentrations of the pollutants PM;s, PMyo, SO2, NO2, CO and O3 at different
stages before and after the “lockdown” in Guiyang city on a multi-scale basis. The results show that
the “lockdown” had significantly different effects on the six pollutants. The first-level “lockdown”
caused the average concentrations of PM,s, PMyy, SOz, NO2, and CO to drop by 3.23%, 14.84%,
0.08%, 52.45% and 22.30%, respectively, compared with the previous period of the “lockdown”.
while the average concentration of O3 increased by 33.88%. NO; had the most obvious response to
the “lockdown” of the epidemic, and its sharp drop in concentration was related to strict traffic
control. The reduction in the activity level of motor vehicles reduced the NO concentration in the
air, causing the weakness of the “titration” of 03, which greatly increased the O3 concentration
during the first-level “lockdown” period. The average concentration of PM, s decreased slightly
during the first-level “lockdown” period, which may be related to the formation of more sulfate
aerosols from gas-particle conversion. Meteorological conditions have an important influence on
the concentration of pollutants. During the secondary “lockdown” period, the sunshine hours and
temperature increased significantly, the relative humidity decreased significantly, and the photo-
chemical reaction was more active, leading to a significant increase in the 0z concentration. The
increasing sunshine hours and temperature had strengthened the effect of dust, resulting in a sig-
nificant increase in the concentration of particulate matter PM, 5 and PMy, in the air. The enligh-
tenment of this study is: it is necessary to formulate a plan to prevent O3 pollution, and pay atten-
tion to the impact of secondary aerosols produced by gas-particle conversion on air quality when
adopting emission reduction measures to improve air quality.
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Figure 1. Geographical location of Guiyang city and the distribution of air quality stations
B 1. RPAmHEAE R EFES S ENSG S E

DOI: 10.12677/ag.2021.116072 779 HuERFL 2= ATV


https://doi.org/10.12677/ag.2021.116072
http://www.aqistudy.cn/
http://data.epmap.org/
http://data.cma.cn/user/toLogin.html/
http://data.cma.cn/user/toLogin.html/
http://data.cma.cn/user/toLogin.html/
http://data.cma.cn/user/toLogin.html/

Xy

22. H5AE

2020 4F 1 A 24 H, SuNE NRBURHRE BB R AT AT — G, 55 FHBE 5 SRR B7 2 4
T EFE RGBT SR SR FT . SIXE A AT /N A E R, IRe P REs 2 R8T
— A FBEROH TR — IRAETE YT AT AT HOE AT e e il WeiksE. 2 A 9 H, 5t
A R AGEEN, BRI TR LR B, ARd™ i B — Bk . 2020 45 2 H 15 H 5204
AT, PRSI, SE. SR ZMBAIH “OeR” —EGY, BRENE. il AEE
R — K T2 —1F T2, RS RO RIS ARYE 51 PH TR BUR AR, AR SO HR 2020
SELH24 HE 2 A9 HEE 17 RYAAFIAR—4 “H80” WE,20201H7H%E 1 H 23 H(EL 17 K)
N CEB” ATIA. 2020 4 2 H 10 HAE 2 A 26 HEE 17 Ry N “H81” . AClid 2 R AE
I 5] B Gk BEAR T ARk, S5 GRRSH AT S WIS Gk BEAR A 52 . A SCASE R IR Gy
W B R S8 B TN IR B, R mad /N R S T B N[RN[R ROBE( “ 0807 A, — 2 “E A
gp “HBC BRI R
3. R
3.1 AEIMBEZESEEMRENER

2 o, —4k “HB” WA PMyo.NO, Al CO 3R BERL “EH8” HiiH 4 T F% 1 14.84%.52.45%
H122.30%, HH NO, (33 BE T B de oK, B ~F AT, O XU FEAHLL “ 30817 A 7+ 1 33.88%,
PMys Fll SO, PR EEANEL /N, KA “H4807 Ak r. 5—9& “H807 M, =4 <3807 #
] PMigv PMos Al NO, (R343R FE S W1 8. Ty, MR 73 70 42.64%, 34.97%A1 32.26%, W RERJy “Hf
BU” IR, B LA ANSIESIEI TS R E, ST RIS IR RS S . BT SO,
FEORIFE TR R SRR A, RIAE PR T 2 A IO R M AN B P T 2R = [15], S8 “HH17 AT
SO, IR BEA B [t NOW iR KHESUE A A il is i [16], —Zk “ 3817 IR NO, P49k FE I RR
B 5 P s 22 T 1 AL BN 2R B KT 2R R B 0% gk “HHBE” IR, BT NSRS B 15 LUK,
RGN, FECNO,FEIRE BTt T — @R (1 2). — 2“3 WA THlah 498/ 38 NO K
HEBCR B, 228 1 Os M “WE” THAE[L7], SBUENE A Oz W AE LT

80
«d Sz 4 40.9
70 k V7] «#Hu” N 7
[ & “#87 #in _ 108
T SN % “H5 M o
~ 0T N N
E 7
040 F 105 ¢
= 7 £
= o
N | {04 S
30
403
20
H0.2
10 F N Lo,
0 0
PM, PM,, S0, NO, o, o

Figure 2. Average pollutant concentration at different stages

E 2. FEIMERZESERMEKEE

DOI: 10.12677/ag.2021.116072 780 HuERFL 2= ATV


https://doi.org/10.12677/ag.2021.116072

TG, X

3.2. ERITEYIRENZ T LRHE

K 3 R, 6 TS5 Yt /INe P59 B Ar K T IR SR A, Ui B ZE A P9 AR 2 X i
VI g BA B E . NN EIREIAAERE , PMig. PMys Fl SO, 7F “HH4817 BT, —Z% “H41”
HAMRIAD g “HB17 WP B 2 AN, T NO, A CO 7E “H81” HAMBAE T F%. RIuk 122 @hR
il /2 NO, P& E 5K, CO MEEFFRIKER 1 RINLaN4E AT 2 B3 kb [18], i85 HJE suiRdH il & B S 4k
FRGEMEA K. HT NOGKE NI, “WiE” fERIES, Oz WA “HB1” M EE b, tit, “3H
B BRI Og VR FEAFAERIZLUE B, BB RORLZ 52 R B AR I LR 3R o O W A FIRME S
PMzs. PMig. SO,v NO, 1 CO ANREIREF XN, 4878 T Oz E N ZIRiG 4, 352 B HAAYIIR B Aotk
2RO AE IR [19]. 2020 4F 1 H 30 H, SO, HHL 7 — VR B & TS Y it T Hodtys Jedmik A
EHN, R SO, i5 YR HIANH o

“HBL AT -G B TR A X
120
Fa I
£ g0 t+
=1}
2
s 40 |
(=%}
o} - 120
4 90 ’é‘
1 B
4 60 =
| =
< 30
50 ] o
~ 40 1°¢
£330 [
2 [
8‘" 20 |
10 | 4 60
0 B —~~
4 40 E
o0
2
420 0
z
1.6 |
-4 0
1.2
£
208 |
S
004 F 4 120
0 —
- 80 =
&
=
440 S
| I 1 " 1 " 1 " | . 1 L | L | . l L 1 " | . | " 1 0
Py Q Q N Q Q N Q Q S
TS T S P P S i N
WR N9 o N Y (Y S
Q- N N: N \’]' \'.\' Vv Vv v a v " a

H /4. AL HL

Figure 3. Hourly changes of air pollutant concentrations in 2020 year
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Figure 4. Daily changes of 6 pollutants in different stages in 2020 year
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Figure 5. Comparison of meteorological elements at different stages
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