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Abstract In this study, we analyze surface ozone (O3) pollution and its dominant meteorological
drivers in China amid the record summertime extreme heat of 2022, using the Chinese national air
quality network measurements and EARS reanalysis meteorological fields. Spatially, O3
concentration in China holds a high level in summer of 2022, with strong positive anomalies over
northern China in June and over southern China in July-August. For long-term trend, O3
concentration in North China Plain (NCP) in June 2022 was the second highest among June months
since 2015, resulting in the regionally-averaged ozone exceedance days of 21 days. In July-August
2022, O3 concentration was the highest for the same months since 2015 both for the Yangtze River
Delta (YRD) and the Sichuan Basin (SCB). In terms of ozone precursor changes, relative to
2019-2021, there was only slight change in satellite NO> columns in 2022 and the enhancement in
satellite HCHO over southern China is consistent with temperature change, suggesting that the
record summertime extreme heat of 2022 is the dominant driver of the O3 enhancement. Specifically,
the spatial correlation coefficients between O3 and temperature anomalies in 2022 are 0.71, 0.64 and
0.49 for June, July, and August, respectively, and the O3 sensitivity to temperature in major clusters
is also relatively high. This enhancement of Oj; concentration also has a strong spatiotemporal
consistency with the stagnant weather conditions featuring high temperature and low humidity under
the control of the subtropical high. In particular, the Os-temperature relationship in 2022 is quite
different from the previous years. As observed in 2019-2021, the strong positive correlation of
Os-temperature is suppressed when reaching a high temperature threshold, but the positive
correlation still persisted at extremely higher temperatures in 2022 in the NCP and YRD. This study
highlights the importance role of extreme high temperature events on O3z pollution, which poses a
pressing challenge to the synergistic control of complex air pollution in China.
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TR R (O3) 75 AN 2 B I NAR PRI 22 G0 73 1 R0 2 AN BET- % (Huang et al.,
2018), i Hexxf bt A= 245 R G SORAEY) = Bt A & (Feng et al., 2020). i1-14F, FRE T HL
T O3 ¥5 4 il @ H 2 2. (P RS R AT BRI % 15 20200 EoR, 2019 FE4[E 337 /M,



1 EL Os Jy i B G (B b R A SO bR RER) 42%. RAN5E, HET Os V5 e R E A 4E nl
A it B2 154,000~316,000 At BAET: (Malley et al., 2017). 1 H. O3 §5 4 5 B i 7 () 245
FRAE, FREARHHLX O3 15 YAE H BN H . B2 05 15 4% Hil 02 L4 AT 3R E KR35 B Biia 1
Kk,

U HLTE O3 15942 ALY (NOx=NO + NO») FIHERMEAHY (VOCs) il & 4
WA NG HE (Wang et al., 2017), ARMEIGFM CFLanmin . #ia R 5) R 0315 %
HUYEREMNEERNK. CHFZHAMNTT 015 R E5TREMMRR. NRARE R, b
W FEAE 2 B RE _EXF Oz AR SR AL & B A SSPEEAT 770t (1 Chen et al., 2020; Han et al.,
2020; Liu et al., 2020). BATIH, O3 IKETHEAEEEREAE IR E T . WEREIR. s8R,
AR ET RS, BRI E KOEEA R X O KIS A R A ZER . RERFRIER
ABREZFAHTME, (XLt a8 TR EX Oz V5 R RAE M E LM . A Os R %
JSEATLA A FEE SR8, PS8 18 I v DA v S S A, R R Os IIZE . Lietal. (20200 F)
MG BB R IR S S &, Rl &R ETE, X 2013~2019 E3REE ZF O3 K1
TR ATIE 0.70 ppb/AE .

WABEREE b, ol e R IAEAGHB X 1% 3 O3 V5 3 5 Wi i i 2 ILE A& IR,
3 A N S 4 e XK (Wang et al., 2021). 2840t RRSEHE X & A (M O V5 % 3 EHE
T ERAIREEFEA . 2003 42 R H I T B Os 75 44 %, Lin etal. (2020)
I 2003 AF MR DA SR A - K S A LA PG A A Je A oty O 75 i 2 1 2 25 A
2010 FFFKR K H AR BB HHIL T O3 WREEII MK i {8, Zhang and Wang (20160 & AR i e il Al
TR RS PR R A A HEOY 58 ) e G R Os BURL TR R . ARS8 T T
FEBIF T T T O3 V5 Y E B, Shen etal. (2016) MR 4E Os-IR I A EE T 4
THERAL, RILAE RCP4.5 5% T 2000~2050 U RALAAEAT 5 Os AT R ARSI 2 W E G .
I, AT ml S T O3 V5 SR A ARRAE X T B I 3R O T5 Y BB AR OB

A3k DA FEAR > S B I Aoty i R A Os V5 Y (s bl . 2022 4F 5 2, FRE L
T W R R, 2 B s IR R P LR B . a0, TR v AR X T R e R i v
AR 22 IR, /& 1979 FFLCRIN IR A, i m TGS 4.3 Ik (IMESE, 2022). HR4E
HEASRFMGH SR (http:/www.scio.gov.cn/xwibh/gbwxwfbh/xwfbh/qxj/Document/1731311/
1731311.htm [2022-11-03]), A4EHEZE (6 H 13 HF 8 A 30 H) £EREF LRI H 1961 £ 5%
B GIIME 3% LAKe 5 ™ I e AR o R A el I R AL e TR I R T
(B A A AR A7F 7 i AR oy s LR O3 95 R 1 56 R AL T RLAT 1K 324

AR SR R 5% 26 A5 A5 3 b T 0 PX N ERAS SR TR, 00T 1 2022 S H FR[E
sty il ™ O3 95 Y MIEARARRAE, FRRT T Bl SRS Os 15 PR, BRI 1 A i i
FAF0T O SN R R, 555 TRTEE A0 BT 1 i s i T O3-PMas IIAH G IE . AR SCORER N BE
AR it B O IR FEMLI LA R K SR A5 Y e R B At 7 WL il o



2 BUEAR
2.1 AU E IR

AR B 73 05 b T AU >R AR A PR B X T Y, L4 O+ PMa s 3B /NFVR B
AR N T 2013 FFfEE), Bl SO 5 A E R 300 2Nk v 1500 24
uhi e FEASCH, B H AWK O3 B H &8 K VN E S 41 (MDAS 03), 32 H PMas
WP K FH 2 PMas (9 24 /NIF ) . MDA8 Os it 5 % 7 (R Sl B hr )

(GB3095-2012), O3 ¥ B HLAT FHpg/m’ 75 [ —Fr T %404 ppby, A5 KRR (S
FRA Bk T BRI 2018 4F 8 A 31 HZHI S RS MARAERGL (273 K, 1013 hPa),
20184E 9 H 1 HZ J5 2N 298 K A1 1013 hPa. O3 kR K [ Gt tHhruE 2 IR Bt T 1 160 pg/m3
(B[ 75 ppbv).

2.2 ERAS B S RIa%E

A HE RS R ERAS [RIACEERE, R AR Uikt 0 (European Centre
for Medium-range Weather Forecasts, ECMWF) #fit. ERAS B ML T =40 #% (0.1°X0.1°)
B RGA B, SCPER TS 2 m A R SFERE . 500 hpa 1 850 hpa
M3 &Eds, Had 2 m SEN/DEHME, HAREPES 8 HIE (Hersbach et al., 2018).
2.3 TROPOMI T2 2 WM ##E

SR JUAE BAERTRY) NOK A VOCs HEBUIAR A, FRATMEH T Bof i = 73 #5% TROPO
MI & [ %L E NOo M HCHO AR . CA TR, TA NO2 Ml HCHO RES#L
U R [ 2 2 AN AR 4L (Shah et al. 2020; Li et al., 2020). TROPOMI & 2018 4 2
A IFUGRIZ4T ) Sentinel-5P (W4 J% SP) AR TR 1WA, 2 a7 /K2 % 20 e v 1) 4 Bk
K5 G I PR — o A5 2019~2022 4E 5 ZE K 5HA 2 NO» Al HCHO H #94E
JEXHE, NO2 M HCHO HEIK 43 5 e U B 280K T 0.75 F1 0.5 O %dhs, X FERA DR AE IS 25 B
KT 0.5 MR EA S FIMNIES. M UIEA https://sSphub.copernicus.eu/dhus/ [2023-01-
06].

3 BR5VE

3.1 2022 FEFFHETMIR O; iSHAFHIE

N TR 2022 FFHFERE O 15 Y EEARHE, B 1 JER T 2022 FE FRIE 325 Mk
(V132 H A 32 MDAB8 O WK B bR KA S [A 0 AT o AT &, 2022 4F 6 H Oz V5 Jesc ™
5, ERRE AL KR R B X 3R A B3 H 3 MDAS Os #3780 ppbv,  H H{E s ik
105 ppbv. TEKILLARIAIARALILIX H 3 O3 IREEA . A E KU, 6 AHhA 219 M 20 Hl
T 1R OsiEbRR, Syl S B4 2/3, FRAEIH 48 NI Os bR RECE KT 20 K.



PRR A X SR X — 3, 7EARALF 5 A LA I 20 AN T H B b K S HOK T 25
Ko FAEHAFARTTRIL 30 K GEIRE 100%), SR 6 LT R O3 754 ™ H 1.

2022 4F 7 H Oz WREEFEALAL DX I W2 B A, (HZEDU )1 i . Bk = A X 28380 . 7E4Ek
DU )1 2R 38 LA B K = A 3B X (36 43 30 15 H 5 MDAS O3 3 70 ppbve. 4ETEE M, 7 3 I 0s
HEAR T RE— B 1 B 227 A4, FRAE DY) Z b AN AL I 9 NI O3 kA Z T 20 K. FIHT
X JCHOERR = AL T Oz bR R, ik 13 Ko 2022 4 8 H O3 15 Y IBHM 7 2K
oh, AEACHIX KTHAR O3 V5 J4hs A 22, 4[4 H HIUEAR R I T RS 202 1> Oz IREETE
K =AM X AP 2w, a4 78 81 Al 85 ppbv, HHN IR KR AR K E4 75 20 1
23 K.
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K 1. 2022 FEE ZFERE H ¥ MDA O3 Ik E (a—c, H7: ppbv) FEMBFRRE (d—f, Hfi. K
Fig 1: Monthly mean concentrations of MDAS8 O3 (a-c, unit: ppbv) and the number of ozone exceedance days in each

month (d-f, unit: days) in summer 2022 over China

K2 (a—c) 5 H T 2022 4 H 75 MDAS O3 AHXT T 2015~2021 ¥{E IR HAE. H 2013 i
TR JF RG240 e Wt i 2 S SR WD, B 2015 4F [ Es 0t et T Rase, T RIIE
Os HUHE IZELLE, ASCEA M 2013~2014 FFWMEHE . 2022 4 6 AFERILFE . Phibih
X% (J& 2a), MDAS Os H BT 2015~2021 EfRiE, S Fmameg. b, hphsg
FHAb ML IS BIEOR, K H R F A 1 20 ppbv, M7 A JEHLIX ) O3 WE 2 FFI1E
WA IR . 7E 2022 4F 7 H, H ¥ MDAS Os If) 58 mifi X t e b m & 2 00 )1 2t . K =#—
Wy B H 335 AETTIE 23 ppbve Os 54 IR e DX AR AR ZE I 10 X B30, X348 ) 22 0k o7 o
MR IE RIS 20 ppbve 8 A5 7 At B A28, R 8 A = A X It i i 1
WIAEN T 24 ppby, T Y )1 L IX ) Os TE AR T 7 H WA BT Es .
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Fig 2: Anomalies in monthly mean values of MDAS O3 (a-c, unit: ppbv) and daily maximum temperature (d-f,

unit: °C) in summer 2022 relative to 2015-2021 averages

FATE SOGE T NOBCOATREE. Os 15 YA 7= 5 1 DU IR T B s X . 4265 (NCP),
K= (YRD). k=43 (PRD) MPYJI|7Z (SCB). A J [EIHULF K& KRB H 2 O;
AARRFAE S 2022 4F O3 (IR H IGO0, #E— BB ST 1 2015 4E IR E ZE MDAS Os I L 1
WO 3D, TERHME, H1T YRD #[X 2022 454 # i B, v 17 Rl 1 — 2ok,
ARSI X T AR G R AL 2022 454 B ISR T -

ST S, RIEEZE O3 W BEETE NCP M X 5, JLUE YRD I SCB HhIX, <8 f Ak i) 2
PRD Hi[X . —J5THIX A2 H T NCP # X A HEBOHX B, 53— J7 T2 B TR i B (YRD.
SCB. PRD) #i[X & ZEill RAEA A BT . ERINEFERRNEAFT O3 Al MR K
&, 2015~2019 FREE 2 O3 15458 FF+, £ 2019 4 6 H ) NCP HilX 5514 97 ppbv. B
B ERW IR 22 O3 5 4], B4R E 2020~2021 4E O3 K EAT AT FBE (Yin et al., 2021;
Wang et al., 2022) HZ 41 & 3 Fros, PRI T HEAE 2022 552 Z= A0 H 47 ) MDAS O3 #HEE 2020
12021 FEEZE ETF.

HARKL, 1E 2022 4F 6 H, NCP #IX -5 O3 W M 713 7 2018 4E [ /KF (XA Y
HBMEIE 94 ppbv), 4 2015 E LR FEIIZE —mEmy . A H Al LA MDA O 5
PIAETCW 2. 2022 4E 7 H, #£ YRD 1 SCB #h[X O3 ¥ E KiEE ETF. #£ YRD #i[X, 7
H MDAS O3 # 1A 70 ppbv, A 2015 kR = . 7£ SCB #i1X H % MDAS Os ) EJ+ 5



N, 12020 £ 52 ppby A 2021 £E(#) 61 ppby LT T 76 ppbv, A 2015 K[ W
fH. 76 PRD X, O3 ¥KREAM LS R2EH T, MDA8 Os H¥J{E N 51 ppbv. 5 7 A2
8k, 8 4 YRD 1 SCB HuIX [#] O3 ¥ Bt 2015 4F 3 [ 1 sidi, 23 5138 2 74 1 71 ppbv.

R 1T 2015 A LRI ST B E 2% H 1R K150, Os HiAR KA MDAS O3 ¥
WA —3, HRMET 2022 FEZFRE O 15 Y™ E k. BAM S, 7£ 2020~2021 4 O3 #
B LA TR 5 R, 2022 4F 6 A NCP HUIX (P34 K FIFH 2] T 21.2 K, ALK T 2018
1R 22.9 KA1 2019 4F (1) 24.4 K. 7E YRD HIX, 7. 8 H 431 Os i@ s RECHIES] T 8.8 Al
10.8 K, #H4bT FHAE /K. SCB #IX 7 H 43 (-7 Os HAR REUE R T TR A1 109
Ko FLP SR 2017 4R AT 80%, YME DU RIR T #E Bk s 8 A3 1-F3Y Os ks KA
Friely&, EEET 6.7 K.
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K 3: 2015~2022 4 5 2= % H 3R DU I 17 X 5T 291K MDAS Os I ] /7 51 (8472 ppbv): (a) HEJbFJ5
(34~41°N, 113~119°E); (b) K=f (30~33°N, 119~122°E): (c) Bk=ff (21.5~24°N, 112~115.5°E);
(d) M9)IZHh (28.5~31.5°N, 103.5~107°E)

Fig 3: Time series of monthly mean MDAS O3 in the four megacities during summers of 2015-2022 (unit: ppbv): (a)

North China Plain (NCP; 34-41°N, 113-119°E), (b) Yangtze River Delta (YRD; 30-33° N, 119-122° E), (c) Pearl

River Delta (PRD; 21.5-24° N, 112-115.5° E), (d) and the Sichuan Basin (SCB; 28.5-31.5° N, 103.5-107°E).



#12015~2022 5 Z=% H RIE DU R 7 B X BT 359 O3 #ibR R (375 ppbv, B4 R)D

Table 1: Averaged ozone exceedance days in four megacities during summers of 2015-2022 in China (unit: days)

Hh X A 2015 2016 2017 2018 2019 2020 2021 2022
6 H 8.4 10.8 19.2 22.9 24.4 18.9 17.8 21.2
NCP 7H 6.2 53 9.5 9.2 18.4 11.9 7.8 9.1
8 H 3.5 22 7.0 9.2 53 6.6 9.2 4.6
6 H 4.0 4.1 7.2 10.2 11.7 4.7 9.8 9.9
YRD 7H 45 6.7 8.6 4.0 8.1 3.6 3.5 8.8
8 H 7.1 6.2 4.4 4.0 5.2 4.8 6.2 10.8
6 H 0.0 0.7 0.3 3.1 1.3 0.0 2.2 0.0
RPD 7H 1.2 2.7 2.0 1.2 1.3 1.3 3.1 4.4
8 H 29 5.0 2.1 2.8 3.6 3.8 0.9 2.1
6 H 0.9 2.6 1.1 29 43 44 3.6 32
SCB 7H 5.0 1.6 6.1 1.6 1.4 1.6 3.4 10.9
8 H 1.3 29 2.1 3.9 6.8 3.1 4.4 6.7

3.2 2022 £EEZTENN Os BIARIHI T IFIE

BTt 4 B O3 S8 0 A A U K T B IX. Os 75 e K AR A 1 Go it 45 1, BRATTRIAE 2022
56 I NCP HiX . 7~8 H ) YRD 1 SCB Hh[X O ¥ AR bR K I B3 . HIF AR
& O3 WRFEARAL P KIRBN A 2 . T se e, FRIESR T X B 2= Os A2l 24 T VOC
P X B JE X (Lu et al., 2019; Kang et al., 2021; Wang et al., 2021). 7£ VOC il [X, 24 NOx
HEBURRECE VOC HEl ETHI #8233 Os BTt MAERJE X, Toit /& NOL HEBU#KIE & vOC
RO, RAH 2 NRE. B, AT U Os HIAY) NOGHEBU AR M, FRATMEH T Bof
[¥175 4 #2% TROPOMI T S KA Z NOL AR U - 38 2 %1 T 2019~2022 4F O3 57
T B =R IR T 2 2= 24 NOo AR, EHR T2 1 NOL FFHR AL XS 2022 4 O3 H L
KEEM o

% 2 TROPOMI T2 MM IL R (NCP). K= (YRD). IU)I[#ZHh (SCB) 2019~2022 4EH VI [%}
WZE NO AR E (BRLAZ: 1X 10" molec/cm?)
Table 2: Summertime mean tropospheric NO2 columns averaged over the NCP, YRD, and SCB regions over

2019-2022 from the TROPOMI satellite (unit: 1< 10'* molec/cm?)

Fhy NCP YRD SCB
2019 3.75 3.88 2.50
2020 3.33 3.62 2.39
2021 3.61 4.16 2.87

2022 3.59 3.92 3.08




MEEGRKE, BT 2020 SEFNHREZERS (Lietal., 2021) 5401580 NO, HEK AT 1 B[4
K41, 2019~2022 ] NO, FEIRFE A B BA L (£ 2). HAMACKBL, 78 NCP HiX, 2022
F 2 1 1) NOo #EWR FEAH EE 2021 A1 2019 57355 R B 1 0.02 X 10" molec/cm? A1 0.16 X 10"
molec/cm?, (5 ELAHERE 2019 4EE I 5%. £ YRD HuIX, 2022 FEHI%F 2019 4 £+ T 0.04
X 10" molec/em? (1%), AHXF 2021 /M TR T 0.24 X 10" molec/em? (6%). 7E SCB #h[X,
NO, FER B R IUIZAE EFHass . I, Joit /2 NCP. YRD Hi[X NO AU B I BE G T PRIt 2
SCB Hi[X NO2 FER B (¥ 17, BMESRTTEE O3 4 iAb T VOC 2l X B JE X, XS /M) NOK
HESCE A TCVEARRE 2022 4 O5 WK 1 KR 4 T e

Kl 4 45t 7 2019~2022 4F 52 2= HCHO HEKE AR 4L, Iy HCHO 2 E 1) VOC %fl ™
Y, BEWS ()% St VOC HEHI AR . 72 6 H 4y, HAbHLX HCHO FEK JE 2B R B A, 2022
F HCHO IR FEAE /N TR =4, Rtk VOC HEBUE A TR ek 6 A 4y SLA 5% 75
1E 7-8 A4, 2022 41 HCHO A& JE7E DY )1 2RI = A i X 302 00 J LA i e sl 1k 20X
10" molec/em?, 3X -1 DX UL I 1) 1) LA 57 1 T e — B . A UEAN B AR TR VOC HETs# 2=
X HCHO H:3k A S ETTHR, 1 HL SR VE VOC HEUSZ i B S 30 55 R R R mi A 5 R 1 R0
VOC Rl E AR T HIX, HFBGRE B3 5 T b7 X (Ma etal., 2021). R4 530+
2022 4F 7-8 H R S H I A [ o A R, 2022 4 PU )1 2 R = i X HCHO R FE 1) 78
T SR T E B A G, RO R A DO R = i X oy 2. Rk, Y
NEE AR = X 3 SR VOC HEB i il Bext Os WREE S b H ZE DTk

2019 2020 2021 2022

4: TROPOMI P ML) 2019~2022 4FFE A H K 0L )2 HCHO AWK (BAz: 1x10"° molec/em?), I
BR300y 6 1 7~8 HFIE
Fig 4: Summertime tropospheric HCHO columns from the TROPOMI instrument over eastern China during the

period of 2019-2022 (unit: 1x10'> molec/cm?). The top panels and bottom panels are the values averaged over June



and July-August months, respectively.

3.3 2022 FEE FRummimxt Oz 53RN

B T N AHERIE SN, Os 5 G IAEBR AR T REAR R AR B2 AR R 520 (Li et al.,
20200, FEEM AR R G2 FEEREEZE Os 15 JmoinE,  anokk b2 (0 s =0 ks B s i
IR . (RBE R, XSS L% (Fuetal,2019). MEERERE, 1F2022 FHFH
AR =R T 5T, Os 15 Yo WA | BERRREEIT (8] . s &I 38 n. Wik 2 (d-D
B, SAEFE. WNEmAMK =A% HiREEREN O »E M —8, 2H6. 7. 8
MDAS Os 7 # A8 5 H iy Uil 5w 8 B RS A S R (0) 73 ll&ik 071, 0.64. 0.49 (EAE
FEKFRT 95%). WAk, J\H G BOiRE 176 S50 B 520 i 1) X 3800 B2 FF) MDAS O3 A
i, 3X AT f 5 3 DX I N A HETBORA RS 3 T B 1 XA, O3 50 il R AU A A X 8L/ K
(Steiner et al., 2006; Bloomer et al., 2009). iR 7343 B 2022 45 2= H (1) =i Fl Os 7
WEZE ) EAEEAR BRI — Bk, JUHR E ORI X . BRI, D BRIT 2022 4F O3 V5 %
7B (R T R X RS, AR 6 A iRt X . 7~8 H MK = MAINY ) & kAT T
H T

BT AR, 2022 4F 6 H R EEAC R s iR AR B siR B IME . iR H 2
AH BG5S 05 25 B B 0 22 B s K (FMEESE, 2022). W1l S (a) FizR, NCP Hi[X MDAS O;
M HEESIERE CGXT 2015~2021 FIF4) 5925 18] 43 A6 1740 o B — 250, 78 003k 05
H 5 S H 3 5l ik 4.4 °C, MDAS Os Ok 5% {E1% 20.4 ppbv. it NCP B4k 5,
Wik RO T 35 MDAS8 Os 80 25 7 SR 4B A T 8.1 ppbv, AR BLuG fU) H B s Ul -7 3 b
FHT 1.7 °C, XN AMDAS O3/ AT ¥ 4.7 ppbv/'C, ot Os B B 6 St . A
5 (b) fizn, £ MDAS Os FHi X35, 850 hPa it HY B 1 BA & g XS 7, AR T-45 e
VI B TR B 5 3 SR 1] A AR X 5 Qe (K BE B i, i — D4R b Os¥5 4, iX—4L
il 5 Z 7T W 7T 2 — U (Gong etal., 20200, {EAFERERIE, 2022 4 6 HAEILRIARILHBH I
T Os IR HRIE, X5ARER TR REZ A5 (B S5c).

(2) MDA Os-Type (b) RH-850 1P wind (c) TP-500 hPa wind
50°N = Vs

30°N r T Ty T — T t
105°E 110°E 115°E 120°E 125°E 130°E 110°E 115°E 120° #| °| ! 120°E 125°E 130°E
-18 -12 -6 0 6 12 18
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Fig 5: Anomalous values over North China in June 2022 for (a) MDAS O3 (unit: ppbv) and surface daily maximum
air temperature (unit: ‘C), (b) wind field at 500 hPa and surface relative humidity (unit: %), (¢) wind field at 850 hPa
and total precipitation (mm). Anomalies are relative to 2015-2021 averages, and NCP is highlighted in green

rectangle.
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SCB 1 [X MDAS8 Os % Tl B AU VE e, (HIS /N T NCP X . 72 YRD Hi[X, it
YT RFEM R, XA 7. 8 AP HE S REGE @ 2.8 C, DX A I T
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Fig 6: Anomalous values over South China in July-August 2022 for (a) MDAS O3 (unit: ppbv) and surface daily



maximum air temperature (unit: ‘C), (b) wind field at 500 hPa and surface relative humidity (unit: %), (c) wind field
at 850 hPa and total precipitation (mm). Anomalies are relative to 2015-2021 averages, and YRD and SCB are

highlighted in green rectangle.
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B R 5 0 DX e TR B B 1 0 ST 22 5 O3 YAk o K BHER S 1 Dy st B A i %
OEE, ARG TR GRIHER SIEREC R RIAE H & s R 2k — g B 5 R
P OK PHAR S B AR 2%, XA TR S R IR T SR S s R R 2 —, At
2022 A% i AR AR T R BRSNS SR 0 96 R AH LG 2019~2021 ARG (IR R .

BT X BVOC H HZEFEM, i =y iixd 38 NO HEBGE M R B &, BE A R T o 1
NOx HFBCRE G N (Lu etal., 2021). £ 2022 FFMRSm m i T, HAbHIX O 5 iR AR S MR
FETFRIRORFFIEA GO R o EARILHX, HARUE BVOC HEBUMH X AR T 1338 NOL HEBES =
DRI T £E A% it i i~ BVOC #HIAE X O3 B2 AT B o 177 2022 4P = 11 X ¥ 1TEAH R 1 R A
AR I FE B T R, TEK = A Y BVOC HESUR -3 NOL HERCT, Al i i 7T B S 1 38
3% NOLHEBUSE 58 1) O3 XA L -

RGBTV T ERRIR R R, Os AR T RE S R A B E NN, B2 W
B DXSRARFAE , X AT RE 5 TR b X R SRR AR RO T B PR R R A 0% o AN I b R U R A
J B T R I RS A A R B I A T 1 403 IR 58 ik — D e B . A SRR
BRI 50 R, Mo S 00 UK S S0 A%, MDAS O Il B A G 1 5 245 114 4L I 6 A o 1
TR R LT T e B 5 T RES O3 ¥ kv B oK B 22 114 IR 0

(2) NCP MDAS O,-T,s (b) SCB MDAS O5-T,... (¢) YRD MDAS O,-T,

v 2022 | 100 |
140 {v 2019-2021 ; | 5
| 100 1 | :
1201 bR 80 :
LR =i
100 W 80 1 L 5 I
N i | 60 e
801 e | 604 | e
. @ BEY 1 1 ¥ v'w - |
604 , T g i i 404 i
vi: E of 1
) | a0y v | |
20 25 30 35 40 2|0 2I5 3|0 3|5 4IO 2|5 3|0 3|5 4b
K 7: ZH MDAS O 5 Higm R I EUE B, 360N 2019~2021 SN, 20600 2022 SN (a) 4

BT (NCP) NAHESSIE (b, #47: 'C) 5 MDAS Os (y i, H47: ppbv); (b) IUJI|#H (SCB)
7~8 A HE AR5 MDA8 Os; (¢) K=# (YRD) 7~8 H HEF AR5 MDAS Os. BERILER 75 ppbv
IS S SRR, I (R LR 3R R 2019~2021 4R M R A 6 A8 1 H ot v Al BRI

Fig 7: Scatterplot of daily MDAS O; and daily maximum temperature (2019-2021 values in blue and 2022 values in
red): (a) June daily maximum temperature (x-axis in °C) and MDA8 O3 (y-axis in ppbv) in NCP ; (b) July-August
daily maximum temperature and MDAS O3 in SCB; (c¢) July-August daily maximum temperature and MDAS O3 in
YRD. National ozone air quality standard of 75 ppbv in China is shown in black lines, and the shift of ozone-T

correlation is highlighted in blue lines as determined by 2019-2021 observations.
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