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Influence of epidemic control on air pollution characteristics and
chemical composition of particulate matter in Guanzhong urban
agglomeration
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Abstract The outbreak of the COVID-19 epidemic situation has had a significant impact on
production and life patterns, which has changed the present situation and law of air pollution. In this

study, the Guanzhong area, a typical air pollution control area in China, was taken as the research

2022 4 3 H 25 H Uk (Received: March 25, 2022).

* BRVGTFAERIBOBTRIE (2021KIXX-36 ) FIR S XA ARTG YRR . IR HAERITIFE (202224)
Supported by Shaanxi Youth Science and Technology Rising Star Project ( 2021KJXX-36 ) and Study on Characteristics, Sources and
Control of Dust Pollution in Weiyang District ( 202224 ) .

* % JB{EEKFHR A Corresponding author, E-mail: chenqgingcai@sust.edu.cn


https://doi.org/10.7524/j.issn.0254-6108.2022032503

8 14 o B A PE AR O P ST AR DR 5 e T S UL ) fhe 2 L 1 F) 52 ) 2641

object. The types, sources, and formation mechanism of air pollutants under epidemic control in this
area were investigated, as well as the concentration variation characteristics of chemical components
in atmospheric fine particles (PM, 5). The results show that, except for O3, the overall change trend in
the average concentration of other air pollutants before control > after control. However, the
concentration of O; increased significantly during the city lockdown, indicating that the atmospheric
oxidation may be strengthened due to the reduction of the NO, in the context of reduced combustion
emissions. The social isolation measures during the COVID-19 epidemic have greatly reduced the
concentrations of various pollutants, and the concentrations of PM;,, PM,s, NO, and CO have
obviously decreased in five cities, including Xi 'an, Xianyang, Tongchuan, Baoji and Weinan. During
the epidemic, the concentrations of PM,,, SO,, NO, and CO reached the lowest level in the past five
years. A comparative analysis of the concentration of water-soluble anions and cations in PM, 5 in
Xi’an shows that the concentration of several main water-soluble ions such as Ca*", Na*, C1-, NO; ",
NH,", SO,>~ decreased significantly after the epidemic control. During the lockdown, the proportion
of NH," and SO,>~ions increased due to different sources, whereas the proportion of other four ions
decreased, which is related to the strict control of traffic sources and the chemical reaction between
NH," and NO;~and SO,*~ in particulate matter. NO,, CO, PM and other pollutants are greatly
reduced after control. Automobile exhaust emission reduction is very important for air pollution
control. In the future, more invest would be required in urban automobile exhaust control, low energy
consumption and emission of motor vehicles, and clean energy. Proper emission source control is
beneficial to the improvement of atmospheric environmental quality. In order to achieve a win-win
situation of economic development and ecological health, it is necessary to combine local air
pollution characteristics and meteorological conditions, when developing pollution source control
scheme, in addition to pollution sources and emission reduction targets.

Keywords epidemic control, Guanzhong urban agglomeration, characteristics of air pollution,

chemical composition of particulate matter.
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Fig.1 Daily average concentration of air quality indicators before and after epidemic control in Guanzhong area

(in the figure * means P < 0.05, * * means P < 0.01, * * * means P < 0.001;)
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Fig.2 Improvement value and rate of air quality in Guanzhong Area

(In the figure a, AQI has no unit, and the unit of CO concentration is mg-m*; Data of Wuhan, Beijing, Guangzhou and Shanghai come from
literature [20])
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Table 1 Statistical table of days with different wind grades during epidemic control period in Guanzhong Area (d)

HFY AWIE. 271 (RS i TG JRBH TR
Period Wind scale Xi’an Tongchuan Baoji Xianyang Weinan
120(0.3—1.5m's™") 5 6 14 5 3
JAE T .
24%(1.6—3.3 m-s’
Strictly control before 2 m-s™) ? ? ! 8 1
3% (3.4—54ms") 1 0 0 2 1
1%(0.3—1.5m's™) 7 5 14 3 0
P i
] - Lol
After strict control 25(1.6—3.3ms™) 8 1 2 12 15
3% (3.4—54ms™) 1 0 0 1 1

JURETIAL™ P0G i DR AR XU SRR LA 200 T, RS A — 8
Before and during the strict control period, the overall wind power level in Guanzhong area is mainly Level 2, and the diffusion conditions
are basically the same.
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Fig.3 Diurnal variation of six pollutants during epidemic period in Xi 'an.
(In the figure, the gray area represents the night, the white area represents the day, the diagonal area represents the weakening of the morning

peak, and the grid area represents the abnormal increase of pollutant concentration. )
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PRFR G B AR R S Ak 27 B 7 20, 8 4R F T T A R I A X5 1 1) P AR S, 2380 05 YR
)55 b SR ANBE S T a3 5 A 5T 45 SRS LO27, A A8 X 1% I TA) Al 2019 4F [R]3OC
Hh b 1) 2 RUBT IE MT G R BE AT T LA, R B 2019 ARG [T AR L, RETEE R R O5 LA
AN S TG Y Pk B X A ()RR B R B RGRE A1 X 2016 4 G20 08 23 % i ] ] e M 7 28 /<05 o
PEAT T VFAL, &I O3 R EE R L T T 19.89%.
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Fig.4 Daily variation of six pollutants during epidemic period
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Fig.5 Pollution characteristics of water-soluble ions in PM, s
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VUL TR S AT PMy s LR 2K 8 T 04705 Y Re b A, nT DL B, S S 5 —
JAl i) Na®, NH,", Ca™., Cl=., NO;~ fil SO~ ¥ ik B 4 Lt T & 5 150 — J& 20 51 T B 74%. 43%. 71%.
50%. 54%. 35%, Vit WPENE A5 T B0 HE O A0 el AR X R AUAORE ) rhoK v e B Tk B s i A B
PEEE G ClVREE W B RRAR, &85 — 8 A e P A — 8 CIOREFE TR T 2.21 pgm™. T
P22 b Ak B, VR 52 LT R DL Z RS, T LAPE 221 PM, 5 WY CL- 0] BB K 5 32 254 SR AR
BB, JRAERAT A2 A 1 TR e A A& 2 R B B, T 26 R BUE it 5 LV B R T g2 h T
155 A 7= S A T T AT Tl A 7= B BRI IR B FD AR AE S AT R R i /D . Ca?* 2R B F2bh £, X%
e, HAT BE AR IEAA BEAURY 2R | JE B A U XL i A TR RIS, CaREE T T 1.42 pgm, S
BsIE], T b5 T, 22am a2 B, HEFUR 4 FITE 1647 242 K/, [a)— At 3, 4 [k 22 ok i b
TR, KBTS YW LBl 2 28 55, NO;~ F1 NH, e 75 20 IR 7 11.23 pgrm™ Al
6.90 pg'm”. KA A HEE Y NOx RZORIE FIRERA, FEEEEEE, MLl &0 E R,
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NOx YHE R i AR I/, A B9 NHy 32 2R IR T Sl AR W 15 2 HERC R B ARHEGE T L R (A= 1 o
BABE . IR SR BE AN A2 38 iz F SRR RS ) LA B 73 b AR, B 17 P 300 1), 22 A AR B TR AN Tl 50K
Hl s, NOx 1 NH; HEBL 49 20 T 20T NHNO; #8942 5z B, AT i T NH, 1 NO;~ ¥ JBE [ IR,
SO~ e A8 1 il e B2 A e, T2 A8 I VR B S RS L7k, VR 17, LSBT /Y SO,k 2
R 7, AT BER 1 TR M SRR I HE LAY R A SO, I 2 3 A A IBORH S RE I 7 A2 B
PR T AR DR, T AN R 1 A TR e AN TR, S BUE R B H A T AR R, NH R
SO B 7MW R B /D, B8 i PO AT Ir b, JHCAb 8 5 B4 PR DR T 9k 3 L 35945 r R %

3 %518 (Conclusion)

ARSCFFE T 5 bl DX AR S I A8 1 10 5 1R R A5 YRR I R AT X6 EUBIF T, 45 XY o) 22 b A A it it 15 5
B 455, 159 H LU F 4518

(1) W= B 53 A0, bR SO, LIS, Pa2e . H Il X8 Ja FHANE rg 1T 0 A0S Y W vk B 7 12 1 8 45
JE A WL T R, U WA G bl X7 R OB A% 1 i o 25 US4 A T W s, (HR A 28
Yy B A 5 DU E AN R 3 TT =Z2 (B RS A 22 55, 748 T AU B TT NO, ¥R B B (E 4K, 40 51 °h 27.98 pgrm
F127.85 pg-m™, TR Y v BE 2 3 E fe K Y 2 PU LT, ST I PM FI PMy s oF 38 2k 3 2R 0 i R
44.13% F1 39.68%, £ FRIN T SO, Wk B AR AL ARXT AL /N, S0 T 45 ¥ G HE I SO, Wk B 28 vy A 45T,
SR, AT P e T s A R AR R o . BRI R I A R I ) R TS e
WS A AR AR T R, ES A T =Z (0475 25 8E, X Sk Ts e iy S B L HEROIR 254 S5 4%
(iZEES

(2) B8] 51 7, 2020 4F 58 4% 1 18] PM,o. SO,. NO,. CO 1 ¥ & Jy 3T 5 4F 0 b i Ik, 5
2019 S HE, PMo. PM, 5. SO,. NO,, CO %5 5 Tl 5 Y& Wy ¥k Ji [] bb ik 2D 32.8%, 3.2%, 26.3%, 44.5%,
2.5%, O3 YR FE A LE I Tt 44%, B O3 Ab, HAx KATS YWy i -S40 B2 A Bsf (] A B AR Ak i S R B
PR > ST, PN ST R MU HE R K75 G W B2 AT A B2 1 i IR I A P it S B 58
3 AR T SR R R B, B T R A ey b, S PN Tk IR sk 1 AR Ky Fe il O MR EETE
S R B LT, R KA T REAE NO, 8/ 115 5t M A5 2l 1k,

(3) XN BRI G — AV 2 PM, s KIS TR0, 25831, B 5 PM, s oK 2
TR BE I I B AIG, BRAIR T 35%—74%, —J7 TH 5 KA PM, 5 W BERRAA O, 53— T T d W 88 155 /8 4 el A
TRV B0 SR U, 52 3 YR % SR k2 DL R A 2 U A 1) R o FH A5 45, il PM s TR KPR S+
() it e A T AR Ak R, DA [INO;~1/[SO4 ] W LB &, 45 B B8 20 R 1% BT kR T [ e U, i 4 4
Ja, BE PR G 5, 5SS R ST A

(4) P17 8 9 e L 2 PR 1) 7 gl 2 28 38 VR B HE L, 87 45 )5 NO,. CO. PM 4515 G Ko /b, Ui BH A
ERAXM KT YW TTIRA /N, AR T IR R AR M2 M A EAEF B2 R, [ AT
LATHLSN 4IRS BOR LA, P2 T (%) A I A5 204 R0, 25 3B W oG, B BT DA
BPRVR AR R A HERL, (U BR T A E 1 LIAh, TR BEAENL ) 42 IRE BB AR HE B L K38 Tk R VA 4 40 45
)RR LR AT 2.

(5) FEAF EIERT T 24t 2R Ui — A BRI HE A <3255, 455 TR, & S HECRE A F TR
IRBE o i (0 oA, (ER eI I )X b — T U0 3k T A8 (A 9, — T AR FAE S 2B R R, 51— i
WSS KA A2 SO P, 25 50 FE G 5AES T th3 O5 il PM, 5 ¥R B2 58 T iy S B4 2. i LA
T 5 YR IR S0, BR T 255 S YL IR AR HE B AR LASE, 5 EEAE G Y M KR YRR IE IR
Al D RIS A5 35005 e W R HE R, (285 4k 2 & S 5 AR AN IR (g B 5 Sk Ik
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