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ABSTRACT

This studyinvestigated the AQI (air quality index) and atmospheric pollutants including, ®Who, CO, SQ, NO; and
Osin Chongging, Luzhou and Chengdu from 2017 to 2019. In addition, the impacts of the GQQ¥ient on the air quality
in the three cities in 2020 were compared and discussedhe combined AQIs for the three cities, in spring, the daily
AQIs ranged beteen 25 and 182 and averaged 72.1. In summer, the daily AQIs ranged between 24 and 206 and averaged
77.5. In autumn, the daily AQIs ranged between 22 and 170 and averaged 61.1, and in winter, the daily AQIs ranged betweer
28 and 375 and averaged 99.6. Tisdributions of the six AQI classes in spring were 3%, 94%, 3%, 0%, 0%, and 0%; in
summer, they were 11%, 74%, 15%, 0%, 0% and 0%; in autumn, they were 29%, 70%, 1%, 0%, 0%, and 0%, and in winter,
they were 1%, 52%, 44%, 3%, 0%, and 0%, respectivelyavbaemge AQIs, in order, were Chengdu (85.4) > Chongqging
(73.8) > Luzhou (73.2)Both the highest AQIs and BM(as the major indicatory air pollutant) occurred mainly in the low
temperature season (January, December, and February), whiles@he mainiapollutant in June and August when the
weather was hot. In February 2020, during the epidemic prevention and control actions taken in response-i®G@VID
the three cities, the combined AQIs for the top five days with the highest AQIs in Februamya@929.4, which was 23.6%
lower than that fron20174 2019 (AQI = 100.7), and the average concentrations o RMMo, SG, CO, and N@were
89.4ug 3, 106pg M3, 2.31 ppb, 0.72 ppm, and 12.3 ppb, respectively, and were 17.9%, 30.8%, 83.8%, 19624 ,%nd
lower than those in Februa®@17 2019 However, the averages@oncentration (31.8 ppb) in February 2020 rather than
decreasing, increased by 6.2%. This is because a lowgtdw@entration hindered the NO 4 @action and led to increase
Os conentration in the ambient air.
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INTRODUCTION Previous research investigated the relationship between air
pollutants and human health (Pope and Dochery, 2006; Cao
Over the past few decades, China has developed rapidiyal, 2012; Heakt al, 2012; Pope and Dochery, 2013; Jin
in terms of economic growth and urbanization. Automobilet al, 2017).Studies have shown that inhaling PiMan
exhaust, industriactivities and biomass combustion havecause pneumonia and that it can dissolve in the bloodstream
released a significant amount of pollutants into thand cause heart and reproductive system diseases €Yang
atmosphere. Air pollution was serious issue many cities al., 2017). PMp also has a significant impact on the mortality
(Liu et al, 2012; Liu and Wang, 2014; ket al, 20174 related to cardiovascular diseases and respiratory diseases
An estimated 2.5 million people are killed each year byAbe et al, 2018). PM;s is more harmful than PM (Deng
indoa and outdoor air pollution int@na (Kulmala, 2015). etal, 2013a, b). Sgds a common air pollutant that ceause
health damage such as bronchitis and bronchial asdimeha
thus damage héth (Hansellet al, 2011; Ceré+Breton et
al., 2018). CO in the atmosphere not only destroys the nerve

* Corresponding author. function of the heart, but also affects the central nervous
E-mail addresscuikangping@163.cortK. Cui); system and even leads to death from asphyxia (€aad),
yfwang@cycu.edu.tWy.F. Wang) 2012). NQ can hurt the functiof the human respiratory
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system and significantly decrease the lung function index of The AQI (Air Quality Index), describes the level of air
the human body (Cheet al, 2011). A high atmospheric cleanliness or pollution as well as the impact of air quality
content of Qis highly oxidizing and phytotoxic, which can on health. This study investigated, compared, and discussed
adversely affect plant growth and human health (Matks the AQIs and air pollutants Py PMio, SQ, NO,, CO, Q,
al., 2015). In addition, as the third largest greenhouse gasd in Chongqing, Luzhou and Chengaear westerChina
Os; may play an important role in global warming (Stockefrom 2017 to 2020 focusing on the impacts of epidemic
et al, 2013). The impact of air pollution on human healtlprevention and control actions on air quality.
and the environment makes air quality a significant issue for
the Chhese geernment and the public. METHODS

A novel coronavirus outbreak occurred in December
2019. It gradually spread all over the world after Spring In this study, the air quality in three citiesvitesternChina,
2020. It has been confirmed that this pneumonia is an actibe Chongging municipality (longitude 106.54, latit@28e40),
respiratory infectious disease, and it considered nekuzhou in Sichuaprovince(longitude 105.44, latitude 28.88)
coronavirus pneumonia. On Februdry, 2020, the World and Chengdu (longitude 104.10, latitude 30.66) (Eigvas
Health Organization (WHO) named it "COWI®." On studied and analyzddr the months of January and February
January 3%, 2020, novel coronavirus pneumonia was declarddom 2017 to 2020. Chongging is located in the upper
an "international emergency public health incident” byeaches othe Yangtze river, and is characterized by a mild
WHO6s director gener al , T ctirdate arsl sultrdpica mansoon Rumiel dimatey Ghengging
According to reatime statistical data from Johns Hopkinsis foggy, and is known as "fog Chongging." In this study,
University in the United States, as of 05:30 on June 5, 2028pring is defined as the months of March, April, and May;
Beijing time, the number of confirmed cases of COMI® summer includes June, July, andgust, and autumn includes
globally was 6,589,090 cases and there had been 388,4%&ptember, October, and November, avidter includes
deaths (https://news.sina.com.cn/world/The Chinese January, February and December. The avdrrgperature in
government took prompt measures to suspend all types @fiongqing from 2017 to 2019 ranged betee n 2. 0 and
transportation channels in Wuhan on January 23, 2020,nd a v e r a gthedemgde@turé in;spring reed
which greatly restricted the flow of people in the areabetween6.0 and 37 and averaged 20; in summer the
Subsequently, various provinces and cities launched a firstémperature ranged between 18 and 4hd averaged 29;
class emergenagsponse to major public health emergenciesn autumn, the temperature ranged between 7.0 and 39
and human activities such as commercial trade, industriahd averaged 19; and in winter, the temperature ranged
production and transportation decreased dramatically. between 2.0 and 20 and averaged 10.
order to understand the impact of the COMI® epidemic Locatedsoutheast of Sichuan province, Luzhou has a mild
on air quality, this study investigatetianges in air quality subtropical humid climate and four distinct seasons. The
in Chongging, Luzhou and Chengdu during the-epidemc  average temperature in Luzhou from 2017 to 2019 ranged
period (January and FebruaP@172019 and compared betweeri2. 0 and 39 a n the tamperaten g e d
them to the air quality during the epidemic prevention anih spring ranged between 4.0 and 3@nd averaged 20;
control period (January and February 2020). in summer, the temperature ranged betwiéeand 39 and
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Fig. 1.Location of Chongging, Luzhou and Chengdsiohuan Province, China.
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averaged 28 ; in autumn, the temperature ranged betweehttp://cola.gmu.edu/grags/to compute and draw the

6.0 and 35 and averaged 18.5; and in winter, the distribution of the monthly average neanface stramlines

temperature ranged betwe&d.0 and 22 and averaged and wind speed with NCEP GDAS/FNL 0.25 Degree Global

9.0 . Tropospheric Analyses datatips://rda.ucar.edu/datasets/ds
Chengdu is located in the centpalrt of Sichuan province 083.3).

and the western part of the Sichuan basin. It has a subtropical

monsoon climate and a warm winter climate. The averag@ESULTS AND DISCUSSION

temperature in Chengdu from 2017 to 2019 ranged between

i5. 0 anadanda3vwee r a g e dthe TefmpeBature in Distribution of AQI Values

spring ranged between 4.0 arfel 3 and averaged 18; in As showed in Fig. 2, in Chongging, the monthly AQI

summer, the temperature ranged between 17 and&@& averages fron2017 2019 ranged between 54.98.8, and

averaged 26 ; in autumn, the temperature ranged betweeaveraged 73.8, where the three months with the highest

10 and 3 and averaged 17, aim dinter, the average AQIs in order were 98.8, 93.0, and 89.9 in January,

temperature ranged leteni5.0 and2 1 and averaged August, and December, respectivelin January the

8.0 . proportions of AQI classes I, 11, III, IV, V, and VI were 0%,
42%, 58%, 0%, 0% and 0%, respectively. In August, they
Air Quality Index (AQI) were 3%, 55%, 42%, 0%, 0%, and 0%, respectively, and in

The AQI is a dimensionless index that quantitativelyDecember, they were 0%, 65%, 35%, 09%, and 0%,
describes the air quality status. First, the-8aQl of six  respectively. The three months with the lowest AQIs in order
standard pollutants (PM, PMio, SO, CO, NQ and Q) is  were 65.2, 59.2 and 54.0 in March, September and October,
calculated based on tbbserved concentration, as shownim especti vel y. I n March, the p
Eq. (1) (Sheret al, 2017; Shet al, 2017). The overall AQI 1lI, IV, , and wer e 3%, 97 %, C
represents the maximum value of the -#@pl of all respectively; in Septenal, they were 37%, 63%, 0%, 0%,
pollutants. When the AQI is higher than 50, the highe€i%, and 0%, and in October were 42%, 58%, 0%, 0%, 0%
contributor of the suAQI of the day is definechs the and 0%, respectively. It can be seen that the average monthly
primary pollutant, as shown in E@) (Shenet al, 2017; average AQI of the highest three months was 93.6, which
Sheet al, 2017): was 36.5% higher than the average monthly aveh§yef

the lowest three months (59.5). During the three momitis
Iniah = 1 iow the highest average AQIs, the average proportions of AQI
IAQlp =%(CP Cou)  How (1) class 1, Il, Ill, IV, V, and VI were 1%, 54%, 45%, 0%, 0%,
igh — low and 0% respectively, those were 27.3%, 72.7%, 0%, 0%,
0%, and 0% during thtaree months with the lowest average

AQl=maxly l2, &), (2)  AQIs, compared with the three months with the highest

. . . ) average AQI, the combined average proportions of class |
IAQI,: the air quality sub index for air pollutamt and Il in the three months with the lowest average AQI
Cp: the concentration of pollutapt increased by 45.0%, and the class |Il decreaseerto z

Cow: the concentratGon br eakRGhoRninFighsaid LuZhdu, tHe monthly average AQI
Cigi  t he concentratGon br eawkRes intdiz2010@rdged bétweeh 46.6 and 115, and
liow: the index breakpoint correspondingQew; averaged 73.2, where the three months with the highest
Inigh' the index breakpoint correspondingQigyn. average AQIs in order were 115, 89.1, and 88.9 in January,

The six standards for air pollutants have serious im@i®ati Fepruary and December, resgreely. The proportions of
for human health. The daily AQI value is calculated fromy o1 "¢ | asses R I L, 1V,

the average concentratiohPM, s, PMio, SO, NO2, and CO - 2305, 749%, 0%, 0%, and 0%, respectively; in February, they
for 24 hours, and the maximum concentration efe@ht \yere 0%, 75%, 25%, 0%, 0%, and 0%, respectively, and in
hours per day. According to the3JEnvironmental Protectio  pecember, they were 0%, 77%, 23%, 0%, 0%, and 0%,
Agency (US. EPA) AQI, the range of AQI values related torespedely. The three months with the lowest AQIs in

air quality can be divided into six classes (etwal, 2015, order were 61.6, 52.0, and 46.6 in June, September, and

Lanzafameet al, 2015; Shet al, 2017; Zhaet al 2018): Qct ober |, respectively. The pr
Cl a:9iH0(Green), Good n, v, , and in June were 379
Cl a s&i100(Yellow), Moderate 0%; in September, they were 47%9630%, 0%, 0%, and
Classlll: 101 150(Orange), Unhealthy for Sensitive Groups gos, while those in October were 74%, 26%, 0%, 0%, 0%,
ClasslV: 151 200(Red), Unhealthy and 0%, respectively. It can be seen that the average monthly
Cl a s2011300(Purple), very Unhealthy average AQI of the highest three months was 97.7, and was
Cl a s:800'500(Maroon), Hazardous 45.3% higher than the average monthly average AQI of the

] ] i lowestthree months (53.4). During the three months with
Wind Streamlne andWind Speed . _ _ the highest average AQIs, the average proportions of AQI

In order to understand the pathway of airflow in Chongding|ass 1, 11, 111, IV, V, and VI were 0%, 58.3%, 40.7%, 0%,

Municipality and Sichuan Province from January to Marchgo, and 0% respectively, those were 52.7%, 46.3%, 1.0%, 0%
we chose GrADS (GridAnalysis and Display System, o4 and 0% during the threeonths with the lowest average


http://cola.gmu.edu/grads/
https://rda.ucar.edu/datasets/ds083.3/
https://rda.ucar.edu/datasets/ds083.3/
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Fig. 2. Average monthly distribution of AQI in Chongging from 2017 to 2019.
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AQIs, compared with the three months with the highest Interms of the combined AQIs for the three cities, in spring
average AQI, the combined average proportions of clasghe daily AQIls ranged betwee&?d and 182 and averaged
and Il in the three months with the lowest average AQI2.1; in summer, the daily AQIs ranged betwerand206
increased by 41.1%, and the class Il decreased by 97.5%nd averaged?7.5 in autumn, the daily AQIs ranged betwee

As shown in Fig. 4, in Chengdu, the ntily average AQlI 22and170and averagefl1.1 and in winter, the daily AQIs
values in2017 2019 ranged between 58.1 and 128, andanged betweer?28 and 375 and averagedd9.6 The
averaged 85.4, and the three months with the highest AQisstributions of the six AQI classds, order, in spring were
in order were 128, 113, and 96.1 in January, December, aBb, 94%, 3%, 0%, 0%, and 0%, respectively; those in
February, respectively; the proportions of AQI classes I, Isummer werel 1%, 74%, 15%, 0%, 0% and0%, respectivef;

1, 1V, V, and VI in January were 0%, 16%, 61%, 23%, 0%those in autumn werg%%, 70%, 1%, 0%, 0%, and(0%,

and 0%, respectively; in December, they were 0%, 29%gspectively; and those in winter welt%, 52%, 44%, 3%,
71%, 0%, 0%, and 0%, respectively, and in February, th&po, and0%, respectively.

were 0%, 64%, 32%, 4%, 0%, and 0%, respectively. The According to the data for the three cities, the average AQI
three months with the lowest AQIs in erdvere 76.1, 61.2, in winter was much higher than in other seasdiss is

and 58.1 in June, October, and September, respectively; thecause the temperature in winter is low, and the
proportions ofll,INQI ¢ | and e atmaspherid temgerature inversion phenomenon is very
were 13%, 70%, 17%, 0%, 0%, and 0%; in October, theyominant, which is natonducive to the, dispersion, dilution
were 19%, 81%, 0%, 0%, 0%, and 0%; and those &nd diffusion of pollutants in the air, so the average AQI in
September were 30%, 70%, 0%, 0%, 0%, and O%inter is higher (Xwet al, 2020ab).

respectively. It can be seen that the average monthly average

AQI of the highest three mdm was 112, which was 42.0% The Top Five Dag with theHighestAQIs from 2017 to

higher than the average monthly average AQI of the lowe2019

three months (65.1). During the three months with the Tables1, 2, and 3 show the top five days with the highest
highest average AQIs, the average proportions of AQI clag®)Is each year from 2017 to 2019 in Chonggibgzhou

[, 11, 1, 1V, V, and VI were 0%, 36.3%, 54.7%, 9%, 0%, and Chengdu, and the concentrations obENPMio, SO,

and 0% respectively, those were 20.7%, 73.7%, 5.7%, 0%0, NO, and Q, respectively

0%, and 0% during the three months with the lowest averageln Table 1, the top five days with the highest AQIs in
AQIs, compared with the three months with the highesthongging in 2017 were 220, 207, 202, 202 and 202, on
average AQI, the combined average proportions of classldnuary 4, January 3, January 5, December 27, and December
and Il in the three months ‘itthe lowest average AQI 28, respectively. On January 4, 2017, the concentrations of
increased by 61.5%, the cldsis decreased by 89.6%, and PM,.s, PMio, SG;, CO, NQ, and O; were 171pug mis,

the clasdV decreased to zero. 231pg 3, 11.2 ppb, 1.36 ppm, 36.5 ppbspectivelyand

According to the above results 2817 2019 in Chongging on December 28, they were 15§ m3 229 ug i3, 4.9
the daily AQIs ranged between 27 and 204 and averagppb, 1.52 ppm, 33.1 ppb, and 9.33 ppb, respectively. The
73.8; in Luzhou, the dailAQIs ranged between 22.7 andindicatory air pollutant on all of these days was;BM he
208 and averaged 73.2, and in Chengdu, the daily AQhighest AQIs in 2018 were 190, 178, 172, 168, and 163, on
ranged between 28.2 and 270 and averaged 85.4. The avedmgeiary 13, December 19, June 7, January 15, and January
AQIs in order were Chengdu (85.4) > Chongging (73.8) %4, respectively. On January 13, 2018, the concentrations of
Luzhou (73.2). PMzs, PMio, SG, CO, NQ, and Q were 143ug ni?,

In 2017 2019 in Chongging, in springhe daily AQIs 205ug i3, 7.35 ppb, 1.12pm, 37.5 ppb, and 3.73 ppb,
ranged between 29 and 145 and averaged 66.6; in summespectively and on January 14, they were 12¢ ni3,
those ranged between 30 and 203 and averaged 79.91#4ug m?3, 5.95 ppb, 1.04 ppm, 35.1 ppb and 21.5 ppb
autumn, those ranged between 25 and 132 and averagespectively. The indicatory air pollutants on these five days
59.9, and in winter, those ranged between 28 and 220 andre PM s, PMys, Os, PMes, and PMs, respectivelyThe
averaged 88.4t can be seen that the average AQI was thaighest AQIs in 2019 were 203, 179, 175, 172, and 166, on
highest in winter and the lowest was in autumn. In LuzhoWugust 12, August 15, January 26, August 17, and August
in spring, the daily AQIs ranged between 25 and 165 arid, respectively. On August 12, 2019, the concentrations of
averaged 69.3; in summer, those ranged between 24 and P s, PMyo, SO, CO, NQ, and Q were 26ug ni3, 55ug
and averaged 70.2; in autumn, those rangigdden 22 and m'3, 2.8ppb, 0.640pm, 21.4 ppb, and 129 ppkspectively
134 and averaged 55.6, and in winter, those ranged betweenl on August 16, they were 28 3, 57 ug ni3, 3.50
28 and 258 and averaged 91t®an be seen that the averagepb, 0.56 ppm, 21.9 ppb, and 108 ppb, respectively, and the
AQI was the highest in winter and was the lowest in autumindicatory air pollutants for these five days werg Os,

In Chengdu, in spring, the daily AQIs ranged between 2BM,s5 O; and Q, respectively. The mosbmmon indicatory
and B2 and averaged 80.3, in summer, those ranged betwegnpollutant in summer wass(but, in winter, it was Plk.

28 and 206 and averaged 82.3; in autumn, those randeckvious studies have shown that atmospheric relative
between 27 and 170 and averaged 67.9, and in winter, thdsanidity is negatively correlated withs@oncentration and
ranged between 32 and 375 and averag8dTlie seasonal that a lower relative humidity is conducive to the formation
distribution of the highest and lowest average AQIs iof Os;(Katoet al, 2016; Liet al, 2017b; Gongt al, 2018).
Chengdu were consistent with those in Chongqging aatidu.  In summer, low relative humidity and high temperatures and
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Table 1.The five daysith the highest AQIs each year in Chongging in 2@QD29.

Date AQI PMs(ug m®% PMio(ugm® SO (ppb) CO (ppm) NO;(ppb)  Os(ppb)
Jan. 4,2017 220 171 231 11.2 1.36 36.5 4.20
Jan. 3, 2017 207 157 214 7.35 1.52 36.0 4.67
Dec. 27,2017 202 155 213 5.60 1.52 33.1 8.87
Dec. 28,2017 202 156 229 4.90 1.52 33.1 9.33
Jan.5,2017 202 152 205 7.00 1.20 31.7 6.07
Jan. 13,2018 190 143 205 7.35 1.12 37.5 3.73
Dec. 19, 2018 178 134 179 5.25 1.12 29.7 3.27
June.7,2018 172 34 64 3.85 0.72 25.3 111
Jan.l5,2018 168 127 186 5.95 1.20 40.4 6.53
Jan. 14,2018 163 124 174 5.95 1.04 35.1 21.5
Aug. 12,2019 203 26 55 2.80 0.64 21.4 129
Aug. 15,2019 179 29 54 2.80 0.72 18.0 114
Jan. 26,2019 175 132 177 3.50 0.96 26.8 6.53
Aug. 17,2019 172 27 56 4.20 0.64 22.9 111
Aug. 16,2019 166 28 57 3.50 0.56 21.9 108

wind speeds are conducive to the dispersion, diffusion, ahigher AQIls were mainly in winter, particularly in January,
dilution of air pollutants. Precursors (VOCs) also promotand the indicatory air pollutant was mainly Piwhich is
the formation of @ In addition, hightemperatures and consistentvith the findings for Chongging.
strong ultraviolet radiation will increase the production rate In Table 3, the highest AQIs in Chengdu in 2017 were
of Ozin summer; therefore, the concentratio®ein summer 375, 308, 294, 274, and 248, on January 5, January 4,\lanuar
is much higher. In winter, a laegamount of coal was used, 6, January 26, and January 2&spectively On January 5,
and the exhaust gas from combustion greatly contidbiate 2017, the concentrations of B¥ PMo, SG, CO, NG, and
an increase in the concentration of atmospheric particulais were 313ug mi® 480 pg ni3 7.00 ppb, 2.24 ppm,
matter. By contrast, the temperature in winter is low, and the8.9ppb, and 21.5 pplespectivelyand on January 2they
inverse temperature phenomenon is prominent, whickere 198ug m3, 308ug m3, 4.55 ppb, 1.28 ppm, 25.3 ppb,
hinders the dilution and diffusion of pollutants in the airand 32.2 ppb, respectively. The indicatory air pollutant for
Therefore, the M, 5 concentration in winter is higher. all five days was all Pis. The highest AQIs in 2018 were

In Table 2, for the top five days with the highest AQIs ir251, 207, 206, 205, and 192 on January 15, Januaryl4,
Luzhou, in 2017, the AQIs were 258, 247, 237, 233, anéebruary 16, December 20, and Decemberddgpectively
224, on January 24, January 4, January 26, December @ January 15, 2018, the concentrations of, BNPMo,
and January 3, respectively. On January 24,72Ghe SO, CO, NQ, and Q were 201ug m3, 269 pug mid,
concentrations of Pp, PMy, SG, CO, NQ, and Qwere  6.65ppb, 1.28 ppm, 42.9 ppb, and 7.93 ppspectively
208ug mi3, 266pg 3, 8.75 ppb, 0.96 ppm, 21.9 ppb, andand on December 19, they were 14¢ mi3, 195ug ni3,
22.4 ppb, respectively and on January 3, they were2.80 ppb, 0.96 ppm, 33.6 ppb, and 11.2 ppb, respectively.
174pugm'3, 236ug nid, 12.0 ppb, 0.80 ppm, 28.2 ppb, andThe indicatory air pollutant for all five days was PMThe
5.13 ppb, respectivelyhere the indicatory air pollutant for highest AQIs in 2019 were 185, 183, 178, 174,173, and 173
all five days was PMe. The highest AQIs in 2018 were 188, 0on six days comprising August 12, December 13, December
183, 168, 166, and 165, on January 15, January 13, Januhty August 17, December 12, and Decemberekpectively
12, December 19, and February 16, respectively. On Janu@my August 12, 2019, the concentrations oL,BNP Mo, SO,
15, 2018, the concentrations of PMPMio, SG, CO, NQ, CO, NG, and Q were 40ug mi3, 80 ug mis, 2.80 ppb,
and Q were 141ug m3, 188ug nis, 11.6 ppb, 0.88 ppm, 0.72ppm, 26.3 ppb, and 117 ppbspectivelyon December
27.3 ppb, and 7.93 pphespectively and on February 16, 12, they were 13fug mi3, 167ug mi3, 4.20 ppb, 0.96 ppm,
they were 1251g ni3, 171 ug nid 6.65 ppb, 0.64 ppm, 28.7 ppb, and 9.80 ppb, respectively, and on December 14,
14.6ppb, and 42.9 ppb, respectively, where the indicatotyey were 13Iug i3, 171 g i3, 3.50 ppb,0.96 ppm,
air pollutant on all five days was P The highest AQIs in 31.7ppb, and 7.00 ppb, respectively. The indicatory air
2019 were 179, 177, 165, 159, and 156 on January 28, tAugpsllutants on these six days were, ®Mys, PMps, Os,
17, March 13, January 25, and January 8, respectively. ®,s, and PMs, respectively. According to the analysis of
January 28, 2019, the concentrations o2 BMPMio, SO,  the observation data for three years, in Chengdu, the days
CO, NQ,, and Q were 135ug m?3, 164ug m3, 3.85 ppb, with higher AQI occurred mainly in winter, particularly in
0.80 ppm, 22.9 ppb, and 10.3 ppspectivelyand on January January and December, where the indicatory air pollutant
8, they were 119g m3, 147ug i3, 8.75 ppb, 0.80 ppm, was mainly PMs, which was consistent with the findings
21.9 ppb, and 9.33 ppb, respectively. The indicatory afor bothChongging and Luzhou.
pollutants for these five days were POz, PMps, PMes According to Table 3, in Chongging, the top five highest
and PMs, respectively. According to an analysis of theAQls in2017 occurred mainly in January and December. In
observation data fathreeyears in Luzhou, the days with 2018, they occurred mainly in January, June, and December,
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Table 2. The five days with the highest AQIs in each year in Luzhou iniZ2Q10.

Date AQI PMs(ug m% PMio(ugni®) SO (ppb) CO (ppm) NOz(ppb)  Os(ppb)
Jan. 24, 2017 258 208 266 8.75 0.96 21.9 22.4
Jan. 4,2017 247 200 257 16.8 0.56 21.9 5.13
Jan. 26,2017 237 190 243 8.05 0.96 23.4 4.67
Dec. 27,2017 233 183 256 9.80 1.52 40.9 4.67
Jan. 3,2017 224 174 236 12.0 0.80 28.2 5.13
Jan. 15,2018 188 141 188 11.6 0.88 27.3 7.93
Jan. 13,2018 183 138 187 14.0 0.80 27.3 7.93
Jan. 12,2018 168 127 177 12.0 0.80 31.7 7.47
Dec. 19, 2018 166 126 149 10.1 0.80 21.4 5.60
Feb. 16,2018 165 125 171 6.65 0.64 14.6 42.9
Jan. 28,2019 179 135 164 3.85 0.80 22.9 10.3
Aug. 17,2019 177 40 67 6.30 0.56 21.4 113
Mar. 13, 2019 165 125 152 6.65 0.80 25.8 8.40
Jan. 25,2019 159 121 147 6.65 0.80 23.4 14.0
Jan.8,2019 156 119 147 8.75 0.80 21.9 9.33

Table 3.The five days with the highest AQIls each year in Chengdu ini201B.

Date AQI PMzs(ug M3  PMpo(ugm® SO (ppb) CO (ppm) NOz(ppb)  Os(ppb)
Jan. 5, 2017 375 313 480 7.00 2.24 58.9 215
Jan. 4, 2017 308 258 399 10.2 1.92 54.5 5.13
Jan. 6, 2017 294 243 360 6.30 1.84 41.4 7.93
Jan. 26, 2017 274 227 316 4.90 1.36 34.1 20.1
Jan. 27,2017 248 198 308 4.55 1.28 25.3 32.2
Jan. 15,2018 251 201 269 6.65 1.28 42.9 7.93
Jan. 14, 2018 207 157 213 6.30 1.04 37.0 355
Feb. 16,2018 206 156 193 3.85 1.04 18.0 495
Dec. 20, 2018 205 155 207 3.50 0.96 27.8 10.3
Dec. 19, 2018 192 144 195 2.80 0.96 33.6 11.2
Aug. 12,2019 185 40 80 2.80 0.72 26.3 117
Dec. 13,2019 183 138 170 3.50 0.96 27.3 7.93
Dec. 11,2019 178 134 178 3.15 1.04 33.1 21.0
Aug. 17,2019 174 43 80 2.80 0.72 28.2 112
Dec. 12,2019 173 131 167 4.20 0.96 28.7 9.80
Dec. 14,2019 173 131 171 3.50 0.96 31.7 7.00

while in 2019, they were mainly in January and August. lhinder the dispersion of air pollutants and lead to an increase
Luzhou, the top five highest AQIs in 2017 occurred mainlyn PM, sconcentrations in the atmosphere (Tahgl, 2017;
in January and December. In 2018, they occurred mainly Xing et al, 2017; Leest al., 2018; Wanget al., 2018). Under
January, February, and December, while in 2019, they wesafficient solar radiation intensity, N@cts as the precursor
mainly in January, Margtand August. In Chengdu, the topof a photochemical reaction, and first decomposes into NO
five highest AQIs in 2017 occurred mainly in January, in 201&nd O (3P):
they were mainly in January, February, and December, and
in 2019, the top six highest AQIs were maimyAugustand NO,+ hv(@0430nmY NO @(3P) O
December. oOCP)+QY ©

Among the 46 days with the highteAQIs over the three NO+ QY  N.@ O,
years under observatio(q17 2019, the distributions were
52.0%, 24.0%, 17.0%, 4.30%, and 2.20% in January, It can be seen that N@ one of the important precursors
Decembe August, February, and June, respectively. It caaf Oz, and NO is a direct reactant withs.GA lower N&
be seen that the highest AQIs occurred mainly in the seasmncentration in the atmosphere will lead to a decrease in the
with lower temperatures (January, December, &fmitfary)  level of NO, which will reduce the possibility of NO reacting
which was consistent with the conclusion made earlier thatith Os, and in turn will lead to an aamulation of Q. Due
PM.s was the main indicatory air pollutant in Januaryto strong solar radiation and a dominant photochemical
February, and December due to low temperatures, and @action, summer is more suitable for the accumulation of
was the main air pollutant irude and August due to hot Os;, Therefore, ® concentrations in summer are much
temperatures. In winter, a lower ground temperature wiligher. The average AQIs during the 15 days with highest
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AQIs were 18, 194, and 227 in Chongging, Luzhou, and1%, 29%, 0%, 0%, and 0%, respectively. It caséen that
Chengdu, respectively. These results indicate that Chengclampared with the average AQI in Janu2a®i 4 2019 the
had the highest average AQI during the observation periofl,Q | Cl ass in January 2020 i
and thus more attention should be paid to improving the aircreased to 61.0%; Clal§ decreased to 29.0%, and Class
quality in this city IV decreased to zero. The average AQI in January 2020 was
It can be seethat the average AQIs in Chengdu (227)87.0, which vas 27.4% lower than that in the per2@l7a
were far greater than the average AQI values in Chongqi2§19(AQI = 115). In Februarp017 2019 the proportions
and Luzhou, while the results in Chongging (187) andf classes |, II, llI, IV, V, and VI were 0%, 75%, 25%, 0%,
Luzhou (194) were very close. It can be concluded that tl@86, and 0%, respectively, and those in February 2020, were
air quality in Chengdu was the worst, and #lirequality in 7%, 62%, 31%, 0%, 0% and 0%, respey. It can be seen
Chongqing and Luzhou were, in order, the second and thleat compared with the average AQI in Februa®is
third. This result is consistent wittonclusions drawn above 2019 A QI Cl ass in February 2
In Chonggqing, the average AQI values for the highest fivAQI Class Il decreased to 62.0%. The average AQI in
days were 207, 174, and 179 in 2017, 2018, and 201ebruary 2020 was 83.5, which was 6.50% lower than that
respectivey; in Luzhou, they were 240, 174, and 167, and iin the period2017 2019(AQI=89.1). It can be seen that the
Chengdu, they were 300, 212 and 178 in 2017, 2018 am@t quality in January and February 2020 (during the
2019, respectively. It can be seen that in Chongging, the apidemic prevention and control period) improved signifigantl
quality was the worst in 2017, followed by 2019, and wasompared with January and Febru2fia 2019 (the non
the best in 2018; in Luzhou, tlaér quality was the worst in epidemic period).
2017, followed by 2018, and was the best in 2019; in As shown in Fig. 4 and5, in Chengdu, the proportion of
Chengdu, the air quality was the worst in 2017, followed bglasses |, II, I, 1V, V, and VI with the average AQI in
2018, and was the best in 2019. From 2017 to 2019, January2017 2019was 0%, 16%, 61%, 23%, 0%, and 0%,
general, the air quality of the three cities were all impdov respectively, and the proportion of classes |, II, llI, IV, V
and VI with the average AQI in January 2020 was 0%, 58%,
Impact of the COVID19 Eventon Air Quality 39%, 3%, 0%, and 0%, respectively. It can be seen that
Figs. 2, 3, and 4 show the average monthly AQI distrilbbutiocompared with the average AQI in Janua@i @ 2019 the
for Chongging, Luzhou and Chengdu in January and FAgbrugroportion of AQI Class Il in January 2020 increased to
20172019 during the norepidemic period, respectively, 58.0%, and that of Class Il decreased to 39.0%. The average
and Fig. 5 shows the monthly AQ@Istribution in Chonggig, AQI in January 2020 was 92.9, which was 32.0% lower than
Luzhou and Chengdu in January and February 2020 for thet from20174 2019(AQI=128). In Chengdu, the proportion
epidemic prevention and control period. of classes ]I, I, 1V, V, and VI with the average AQI in
As shown in Fig. 2 and 5, in Chongging, the proportionFebruary2017 2019was 0%, 64%, 32%, 4%, 0%, and 0%,
of classes |, II, Ill, IV, V, and VI with the average AQI fromrespectively, and the proportion in February 2020 was 17%,
January2017 2019 were 0%, 42%, 58%, 0%, 0%, and 0%,59%, 24%, 0%, 0%, and 0%, respectively. It can be seen that
respectively, and those in January 2020, were 19%, 74%, 78&6mpared with the average AQI in Feary 2017 2019
0%, 0%, and 0%, respectively. It can be seen that cothparkQl Class | in February 2020 increased to 17.0%; Class Il
with the average AQI from Janu&@17 2019 the proportion decreased to 59.0%; Class Ill decreased to 24.0%, and Class
of Class | in January 2020 increased to 19.0%; that of Clals decreased to zero. The average AQI in February 2020
Il increased to 74.0%, and that of CldHsdecreased to was 74.7, which was 25.0% lower than that during the period
7.00%. In addition, the average AQI January 2020 was from 2017i 2019(AQI=96.0). It can be seen that the AQI in
69.8, which was 35.7% lower than thatidld 2019(AQI  January and February 2020 (during the epidemic prevention
= 98.8).In Februan2017i 2019 in Chonggqing, the proportion and control period) decreased significantly compared with
of classes |, Il, Ill, IV, V, and VI with the average AQI wasJanuary and Februa®d17 2019(during the norepidemic
7%, 82%, 11%, 0%, 0%, and 0% respectively, and iperiod).
February 2020, the proportion of classes I, II, lll, IV, V, and According to the abovenalysis,for the three cities, the
VI with the average AQI was 21%, 65%, 140%p, 0%, and combined AQI in February 2020 was 79.4, which was
0%, respectively. It can be seen that compared with tt&3.6% lower than that in the period fr&8174 2019 (AQI
average AQI in Februarg017 2019 Class | in February =101). These results indicated that the prevention and control
2020 increased to 21.0%, and Class Il decreased to 65.0%easures for COVIEL9 greatly restricted the movemerfit
The average AQI in February 2020 was 68.8, which wgseople, transportation, engineering construction, industrial
11.5% lower than thdtom 2017 2019(AQI=77.2). It can production and commercial trading activities Therefore, the
be seen that the air quality in January and February 202Gtionary emissions, automobile exhaust, and fugitive
(during the epidemic prevention and control periodgmissions were also ée greatly reduced, so the air quality
improved significantly compared with January and Februanyas significantly improved.
2017 2019(the norepidemic period).
As shown in Fig. 3 and 5, in Luzhou, the proportion of The Five Dayswith the HighestAQIs in February 2017
classes |, IlI, lll, 1V, V and VI with the average AQI in 2020
January2017 2019was 0%, 23%, 74%, 3%, 0%, and 0%, Tables4i6 shows the top five days with the high&glls
respectively, and these classes in January 2020, were 1084:hongqing, Luzhou and Chengdu in February 22020.
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Fig. 5. AQI distribution in January and February 2020 in Chongging, Luzhou and Chengdu.

As shown in Table 4, in Chongging, the highest AQIs i113, 103, 97, 88, @88 on February 21, February 7,
February2017 were 164, 162, 149, 130, and 129 on FebruaRebruary 22, February 5, and February 20, respectively. On
15, February 14, February 18, February 17, and February Egbruary 16, 2019, the concentrations of,BNPMio, SO,
respectively. On February 15, 2017, the concentrations 600, NO, and Q were 85ug i3, 115ug mis, 3.50 ppb,

PMzs, PMio, SG, CO, NQ, and Q were 126ug nid,

0.88ppm, 24.4 ppb, and 28.0 pplespectively and on

169pug m3, 6.30 ppb, 1.28 ppm, 34dpb, and 20.1 ppb, February 20, they were G5g mis, 92 pg mi® 2.80 ppb,

respectively and on February 19, they were Q8§ nis,

0.80ppm, 22.4 ppb, and 24.3 ppb, respectively. The indicatory

131pg mid, 4.20 ppb, 1.04 ppm, 23.9 ppb, and 38.3 pphir pollutant for all five days was P
respectively. The indicatory air pollutant on five days was The highest AQIs in February 2020 in Chongqging were

PM;s.

113, 113, 105, 102, and 93 on Femu19, February 21,

The highest AQIs on February 208 Chongging were February 23, February 14 and February 20, respectively. On
156,134, 125, 119, and 112 on February 16, February February 19, 2020, the concentrations of,BNPMo, SO,
February 17, February 8 and February 2, respectively. @0, NQ, and Q were 85ug ni3, 104 ug mi3 2.10 ppb,

February 16, 2018, the concentrations of;BNPMio, SO,

0.64ppm, 11.2 ppb, and 35.5 pplespectively and on

CO, NO,, and Q were 119ug ni3, 150ug ni3, 5.95 ppb, February 20, they were 9g mi3, 85 ug nis, 2.10 ppb,
0.96 ppm, 13.6 ppb, and 35.5 pplspectively and on 056ppm, 12.7 ppb, and 21.5 ppb, respectively. The indigato

February 2, those were §dg ni3, 128 ug i3, 4.90 ppb,

air pollutant on all five days was all BM

0.88 ppm, 26.8 ppb, and 18.7 ppb, respectively. The The above results indicated that in Chongqing, the average

indicatory air pollutant for all five days was BM

value on the 15 days with the highest AQI in Febr2ax/a

In Chonggqing, the highest AQIs in February 2019 wer2019(nonepidemic period) was 125, and the corresponding
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Table 4.The top five days with the highest AQIs in Chongging in FebruaryiZi20.

Date AQI PMzs(ug m%  PMio(ug m® SO (ppb) CO (ppm)  NO» (ppb) Oz (ppb)
Feb. 15, 2017 164 126 169 6.30 1.28 34.1 20.1
Feb. 14, 2017 162 126 166 8.05 1.12 30.2 8.40
Feb. 18, 2017 149 115 153 6.30 1.12 28.2 18.2
Feb. 17,2017 130 102 143 7.35 1.12 34.6 28.9
Feb. 192017 129 98 131 4.20 1.04 23.9 38.3
Feb. 16,2018 156 119 150 5.95 0.96 13.6 35.5
Feb.7,2018 134 102 145 4.55 0.88 28.2 15.9
Feb. 17,2018 125 95 117 4.20 1.04 19.5 16.8
Feb. 8,2018 119 90 124 4.20 0.80 26.8 25.2
Feb.2,2018 112 84 128 4.90 0.88 26.8 18.7
Feb. 21,2019 113 85 115 3.50 0.88 24.4 28.0
Feb.7,2019 103 77 109 4.20 0.80 14.6 41.1
Feb. 22,2019 97 72 99 3.85 0.88 22.4 21.5
Feb.5,2019 88 65 87 455 0.72 11.7 42.9
Feb. 20,2019 88 65 92 2.80 0.80 22.4 24.3
Feb. 19,2020 113 85 104 2.10 0.64 11.2 35.5
Feb. 21,2020 113 85 107 2.10 0.56 11.2 21.9
Feb. 23,2020 105 79 99 2.10 0.80 15.1 10.3
Feb. 14,2020 102 76 91 2.45 0.72 12.2 35.0
Feb. 20,2020 93 69 85 2.10 0.56 12.7 21.5

averageconcentrations of P, PMio, SG, CO, NQ, and 23, February 6, and February 7, respedyivOn February
Oz were 94.7ug m3, 129 ug m3, 5.00 ppb, 0.95 ppm, 5, 2019, the concentrations of RMPM,, SG, CO, NQ,
24.1ppb, and 25.6 ppiespectively The average AQI on the and Q were 108ug mi3, 133pg i3, 5.60 ppb, 0.72 ppm,
five days with the highest AQI in February 2020 (thel2.7 ppb, and 42.9 ppigspectivelyand on February 7, the
epidemic prevention and control periosias 105, and the were 79ug i3, 95ug ni3, 4.90 ppb, 0.72 ppm, 13.2 ppb,
corresponding average concentrations ob ENMio, SO, and46.2 ppb, respectively. The indicatory air pollutant on
CO, NG, and Q were 78.8ug i3, 97.2ug ni3, 2.17 ppb, all five days was Pk
0.66 ppm, 12.5 ppb, and 24.8 ppb, and were 18.4%, 27.8%,The highest AQIs in February 2020 in Luzhou were 150,
78.8%, 37.1%, 63.6%, and 3.00%, lower than those in ti&4, 133, 129, and 113 on February 22, February 13, Fgbruar
period from2017 2019 respectively. In Table 4, the avesag 18, February 14, and February 20, respectively. On February
AQI in 2020 was 105, which was 16.9% lower than that i22, 2020, the concentrations of PMPM o, SO, CO, NQ,
the period fron2017 2019(AQI = 125). Compared with the and Q were 115ug mi3, 127ug mi3, 2.45 ppb, 0.80 ppm,
non-epidemic control period, the air quality in the epidemi®.74 ppb, and 18.2 ppbespectively and on February 20,
prevention and control periodas improved significantly.  they were 8fug mi3, 94ug mi3, 1.75 ppb, 0.72 ppm, 7. 7pb,

As shown in Table 5, in Luzhou, the highest AQIs irand 26.1 pplespectively. The indicatory air pollutant on all
February 2017 were 177, 170, 168, 162, and 161 on Februfime days was PMs.
18, February 16, February 20, February 14, and February 15According to the above data, it can be seen that in Luzhou,
respectively. On February 18, 2017, the concentrations tife average AQI on the 15 days with the highest AQI in
PMzs, PMio, SG, CO, NQ, and Q were 139ug mi3,  February2017 2019 (non-epidemic period) was 142, atite
188pug m3, 13.3 ppb, 0.72 ppm, 24.4 ppb, and 30.8 pplorresponding average concentrations of; RNPMuo, SO,
respectively and on February 15, they were 128 mi, CO, NQ, and Q were 108ug ni3, 143ug ni3, 7.70 ppb,
165pug mis 11.2 ppb, 0.56 ppm, 23.9 ppb, and 35.5 ppk).69 ppm, 18.4 ppb, and 31.7 p@ispectively The average
respectively. The indicatory air pollutant on all five daysAQI on the top five days with the highest AQI in February
was PMs. 2020 (epidemic preventiaand control period) was 132, and

The highest AQIs in February 2018 in Luzhou were 163he corresponding average concentrations of £ &M,
148, 139, 134, and 122 on February 16, February 15, Febru&®,, CO, NQ, and Qwere 10Qug m?3, 113ug mi3, 2.38ppb,
7, February 9, and Febmyal7, respectively. On February 0.77 ppm, 8.86 ppb, and 30.0 ppb, which were 7.@36%,
16, 2018, the concentrations of PIPMo, SO, CO, NGQ, 105.6%,7111.0%, 70.0%, and 5.60% lower than those in
and Q were 125ug i3, 171ug mi3, 6.65 ppb, 0.64 ppm, 2017 2019 respectively. In Table 5, it can be seen that the
14.6 ppb, and 42.9 ppbespectively and on February 17, average AQI in 2020 was 142, which was 7.60% lower than
they were 92ug mi3, 125 pug nid, 7.00 ppb, 0.8pm, that in the period fronl2017 2019(AQI = 132). Compared
17.0ppb, and 31.3 ppb, respectively. The indicatory aiwith the norepidemic period, the afuality in the epidemic
pollutant on all five days was P prevention and control period improved significantly.

In Luzhou, the highest AQIs in February 2019 were 142, As shown in Table 6, in Chengdu, the highest AQIs in
120, 115, 105, and 105 on February 5, February 22, Februsbruary 2017 were 213, 207, 190, 165, and 164, on February



156¢ Zhanget al, Aerosol and Air Quality Research0: 1552 1568, 2020

Table 5.The five days with theighest AQIs in Luzhou in February 202020.

Date AQI PMzs(ug m%  PMio(ug m® SO (ppb) CO (ppm)  NO» (ppb) Oz (ppb)
Feb. 18, 2017 177 139 188 13.3 0.72 24.4 30.8
Feb. 16, 2017 170 130 181 9.80 0.72 26.8 41.5
Feb. 20, 2017 168 126 169 11.9 0.72 22.9 29.9
Feb. 14, 2017 162 123 163 10.5 0.56 19.0 28.5
Feb. 15, 2017 161 122 165 11.2 0.56 23.9 35.5
Feb. 16, 2018 165 125 171 6.65 0.64 14.6 42.9
Feb. 15,2018 148 113 152 6.65 0.64 15.1 383
Feb.7,2018 139 106 144 8.05 0.72 18.5 13.1
Feb. 92018 134 102 134 6.30 0.56 15.1 24.7
Feb. 172018 122 92 125 7.00 0.80 17.0 31.3
Feb.5,2019 142 108 133 5.60 0.72 12.7 42.9
Feb. 22,2019 120 91 114 5.25 0.72 20.5 14.5
Feb. 23,2019 115 87 107 4.90 0.72 19.5 8.87
Feb.6,2019 105 79 97 3.50 0.80 13.2 46.2
Feb.7,2019 105 79 95 4.90 0.72 13.2 46.2
Feb. 22,2020 150 115 127 2.45 0.80 9.74 18.2
Feb. 13,2020 134 102 113 3.15 0.80 9.25 45.7
Feb. 18, 2020 133 101 123 2.45 0.72 10.7 19.6
Feb. 14,2020 129 98 106 2.10 0.80 6.82 40.1
Feb. 20,2020 113 85 94 1.75 0.72 7.79 26.1

Table 6.The five days with the highest AQIs in Chengdu in February i22020.

Date AQI PMzs(ug m%  PMio(ugm?® SO (ppb) CO (ppm) NO;(ppb)  Os(ppb)
Feb. 16, 2017 213 163 224 6.30 1.20 41.4 29.4
Feb. 19, 2017 207 157 226 8.05 1.44 39.0 53.2
Feb. 13,2017 190 141 198 6.65 0.96 31.2 15.4
Feb. 17,2017 165 126 177 5.60 1.04 35.1 49.0
Feb. 18, 2017 164 125 188 8.40 1.28 40.9 32.7
Feb. 16,2018 206 156 193 3.85 1.04 18.0 49.5
Feb. 14,2018 160 122 183 3.15 0.96 23.4 35.0
Feb.7,2018 159 121 156 2.80 0.96 28.7 19.6
Feb. 15,2018 147 112 152 2.10 1.04 20.9 43.4
Feb. 8,2018 143 109 132 2.45 0.80 23.9 24.7
Feb.5,2019 137 104 140 3.50 0.72 17.5 51.8
Feb. 22,2019 120 91 131 3.85 1.12 37.5 6.07
Feb. 6, 2019 112 84 116 2.45 0.72 17.0 45.3
Feb. 23,2019 108 81 112 2.10 0.80 25.8 14.0
Feb.2,2019 105 79 98 2.10 0.80 17.5 15.9
Feb. 27,2020 138 105 125 2.10 0.80 16.6 25.2
Feb. 13,2020 115 87 96 2.45 0.72 10.2 44.8
Feb. 26,2020 114 86 110 2.45 0.72 21.4 48.1
Feb.12,2020 113 85 99 2.45 0.80 11.7 40.1
Feb. 24,2020 110 83 108 2.45 0.64 18.5 44.3

16, February 19, February 13, February 17, and February 18, 2018, the concentrations of P{IPMg, SG, CO, NQ,
respectively. On February 16, 2017, the concentrations afd Q were 156ug mi3, 193ug mi3, 3.85 ppb, 1.04 ppm,
PMzs, PMio, SG, CO, NG, and Q were 163ug ni3, 18.0 ppb, and 49.5 pphespectively and on February 8,
224ug m?d, 6.30 ppb, 1.20 ppm, 41.4 ppb, and 29.4 pplihey were 109ug mi3, 132 g mi3, 2.45 ppb, 0.80 ppm,
respectively and on February 18, they were 12§ mi3, 23.9ppb, and 24.7 ppb, respectively. The indicatory air
188pug mid, 8.40 ppb, 1.28 ppm, 40.9 ppb, and 32.7 pppollutant on all five days was P
respectively. The indicatory air pollutant for all fidays The highest AQIs in February 2019 in Chengdu were 137,
was PM . 120, 122, 108, and 105 on February 5, February 22, February
The highest AQIs in February 2018 in Chengdu were 206, February 23 and February 2, respectively. On February 5,
160, 159, 147, and 143 on February 16, February 14, Febru@g19, the concentrations of BM PMi,, SG, CO, NQ, and
7, February 15, and February 8, respectively. On Februa®s were 104ug mis, 140 pg mi3, 3.50 ppb, 0.72 ppm,
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17.5ppb, and 51.8 pphespectivelyand on February they the highestAQI during the epidemic prevention and control

were 79ug m?, 98 g m3, 2.10 ppb, 0.80 ppm, 179pb,and action period (February 2020), the average concentrations

15.9 ppb respectively. The indicatory air pollutant for alPMs PMio, SG, CO, and N@ were 89.41g mi3, 106pug mi3,

five days was PWk. 2.31 ppb, 0.72 ppm, and 12.3 ppb, and which were 17.9%,
In Chengdu, theighest AQIs in February 2020 were 138,30.8%, 83.8%, 19.8%, and 62.1%wer than those in

115, 114, 113, and 110 on February 27, February 1Bebruary2017 2019 respectively. However, the average O

February 26, February 12, and February 24, respectively. ©oncentration (31.8 ppb) in February 2020 did not show a

February 27, 2020, the concentrations of,BNPMio, SQ,  significant decrease, but rather increased by 6.2%. This

CO, NQ,, and Q were 105ug ni3, 125ug ni3, 2.10 ppb, decrease in the average concentration of £MMo, SO,

0.80 ppm, 16.6 ppb, and 25.2 ppespectively and on CO,andNQwas attri buted to the

February 24, they were §8g mi3, 108ug mi3, 2.45 ppb, during the epidemic prevention and control action period

0.64 ppm, 18.5 ppb, and 44.3 ppb, respectively. The indjcat (2020). The @concentration increased because a lower NO

air pollutant on all five days was BM concentration hindered the NO + f@action and resulted in
According to the above dattne average of the 15 daysan accumulation of £n the air.

with the highest AQI in February from 2017 to 2019 (the

nonepidemic period) in Chengdu was 156, and th&heWind Streamlineand Wind Speed

corresponding average concentrations ob ENPMio, SO, Duringthis period, the airflow pathway is usually affected

CO, NG, and Qwere 118.Jug M3, 162ug m3, 4.22 ppb, by Siberia High (Siberia Anticyclonefig. 6 shows the

0.99 ppm27.9 ppb, and 32.3 ppb, respectively. The averaghstribution of monthly average neanrface streamlines in

of the top five days with the highest AQI in February 202@€hongqging Municipality and SichnaProvince (including

(the epidemic prevention and control period) was 118, ar¢hengdu and Luzhou City) from January to Mairc2019

the corresponding average concentrations offPRMig, SO;,  and 2020, respectively.

CO, NG, and Q were 89.2ug ni3, 108ug nis, 2.38 ppb, Fig. 7shows the distribution of the monthly average near

0.74 ppm, 15.7 ppb, and 40.5 ppb, which were 27.9%urface wind speed in the same regiomhe results

40.2%, 55.8%, 29.6%, 55.9%, ar&P.5% lower than those indicated that the monthly average wind spedtiis region

in the period fronR017 2019 respectively. In Table 6, the from January to March of 2019 was generally higher than

average AQI in 2020 was 118, which was 27.6% lower thahe same period in 2020, and the monthly average wind

that in the period fror2017 2019(AQI = 155.7). Compared speed in February 2019 was significantly higher than that in

with the norepidemic period, during the epidemic preventiodanuary and March of 2019 (about 0.5 'fhigher). From

and control period, the air quality wasproved significantly.  January to Mrch of 2020, the monthly average wind speed
In the combined results of three cities, during the 5 days with March was just slightly higher than that in January and

(a)
Monthly Average Streamlines, January 2019

% ' f’ﬁ“
x; ) a

Fig. 6. The wind streamline at Chongging Municipality and Sichuan Provibbi&a, during January to March in 2019
2020.



