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Abstract  According to the observational data between 2014 and 2019 from China National
Environmental Monitoring Center, the spatial and temporal characteristics of ozone pollution in different
seasons over the Yangtze River Delta are analyzed. Summer has the most serious ozone pollution in the
region, followed by spring. However, the month with the most serious ozone pollution is May in spring,
which is also the season with the most obvious increasing trend of ozone pollution in recent years. The
contribution of biogenic emissions to ozone pollution is further explored using the WRF-CMAQ model. The
three months with the largest contribution of biogenic emissions are in summer. The average MDAS ( the

maximum daily 8-hour average ozone) concentration in summer is 8.0 ppb, and the monthly average
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MDAS concentration is the highest (10.4 ppb) in July. Especially in the northeast of Zhejiang Province,

the ozone contributed by biogenic emissions accounts for 20% of the total ozone production. The seasonal

average concentration of MDAS8 from biogenic emissions is about 3. 0 ppb in spring and autumn and the

influence of biogenic emissions is the least in winter. Combing with the latest air quality guideline in 2021

from the World Health Organization ( WHO ) which stresses long-term ozone pollution in the warm

season, this study elucidates the importance of future ozone research for multiple seasons, not just

focusing on summer. Moreover, the effect of biogenic emissions on ozone may become more important

under the reduction of anthropogenic emissions in the future.
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Fig.4 Spatial distribution of seasonal average MDAS8 ozone concentration ( color scale) in the Yangtze River Delta region ( blue

box) from 2014 to 2019 (a. spring, b. summer, c. autumn, d. winter)

SUE R AN B AR A KA R R HIRl
8 HA 6 A, Hbid KK IEHE L 53 #ik i) MDAS 5L 4 ik
JE43931% 7.3 ppb F1 6. 4 ppb , KR IR 5THk e =i
B 3 AN HRETER 2, RAR UG NS 5L 4 STk A AR 3
AR T4 (12 H—R4E2 A) 75X 3 1~ H
REIRVEHE L STHRAS R AR 0.5 ppb,
2014—2019 4F4 Z 77 K AR TR HE O VT = A
Db X LA DR 25 () A0 A A 7 BR . KIL=AA
Y Hb DX AR5 sk e s 1) 2 2B (B 7h) , 2494 1/3
IS 1L MDAS B B2 ) 10 ppb, AR IR HEK 51
MR 22 ML X T B T YT IR Bl o LI T AL
BHRAHS 13X 5 WANG et al."™™ 1 LIU et al.'* gyt
T3, MHCT &, B 7T = £ 1 B Xy K R 15
HEBC DTk MDAS BL4(MR B B4k 5~6 ppb, 2%
FIRKZ KT = A9 i X KSR VB BTk A L A 22 R
Z (K Ta.c) , 2N 3~4 ppb, #kZFH 2~3 ppb, 5
BB, F R RIRE N A L8 5], 4

F RAT =AM b KAR VR HE B TRk ) MDA8 &Sk
AR 7d) o

Kl 8 JE/R T WRF-CMAQ A5 2D K AR T HE
JRCTTHR PR SR S A R S A R (O R 2 ) B AR TR )
HIr S L, B2 RV = A U R AR TR TR A B
Z ([ 7b) , [RIN ARG o5 /Y it fie K (B 8b) o
TEWTAR ARALHR , IR U 5Tk 119 5L 48026 A L 49wl LA
i 1) 20% , (AT = A1 I BEAS DX P24 B ] o 12200
12% ., 57, KRIT =AM Y1 i R AR IR HE I o7 ik 1) 544
2y 6% , KT = F YN & i1 4 DX R SR U 5T ik R 48U HY)
BB, 29 4% ([ 8a) o MIAZE, KIT=FMMK
SRUEGH SR AU sk B (1 8d) o

T Bk — 2 SR R AR IR O R AR S G i
Tk, B 9 /R T 2014—2019 AR5 T R I =AM M
HuIX MDA8 BL A B g T 5 75 g — b ofi
(82..0 ppb) i, FKARVEHE O 5 40 BE 1) BT ik A K%
I B L B, R YT = A P 3 X MDAS 54k i



72 [E A T 5425
- 20144 20154 20164
2 120 120 120
e (b) ©
ff@ 100 . 100 100 -
@ 80 80 80
¥
iy
% 60 - 60 [ 60 -
1
e ' x "
i 40 - sl X VMFB=20% 40 V\IFB=15% 40 R V\mazlz%
8 AT Vye=24% i Vie=19% :‘. : Vie=18%
20 y=17.10+0.83x 20 77 y=10.73+0.91x 20 L ¥=11.06+0.88x
jé R=0.83 R=0.89 R=0.87
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o 00 20 40 60 80 100 120 00 20 40 60 80 100 120 00 20 40 60 80 100 120
= 120 20174F 20184 20194
5 (d) 20 () . ®
m e
1004 100 F 100
K
=
k> 80 L 80 30
=\
B 60 L L 60
i@ 60 : .
;f 40 |- Virs=4% 40 - Vy=2% 40 Viry=0%
& Vire=12% Vi =15% Vi =14%
ﬂ( 20 y=7.45+0.89x 20 ¥=9.86+0.82x 20 ¥=10.08+0.80x
R=0.89 R=0.86 R=0.89
I[H;T( 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1
= 0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120

H K RAH8 Wity 3~ vk BEWENHE /ppb

H e R SR8 Wi )3 v B AN (& /ppb

H e R SEAA8 bt sl -3k BE UL B/ ppb

Comparison of MDAS8 ozone concentration in the Yangtze River Delta region between observations and CMAQ simulation

3 IMNESRE

e 3k [ 47 3 2014—2019 AEFULIN BB, BF5E T
FAT =AY i DXAS 7] 215 19 B S 95 e I 2 0 A
fil:, MA WRF-CMAQ # & o 1745 145K
SRURHERION 54075 Je i ok VT = A 0 LTS
Qetpe P E I N T AT Rt B H A A
H5 HUEZE) . 2014—2019 SR FME S, KIT

Bl 5 KL= AN MDAS 5L 40 UL A1 CMAQ UL Y X HE
Fig.5
12
=
gr o
= 5
i B
zE®
% B
jung
Ay
B 6 2014—2019 4F K VT = 41 P Hb IX K 4R T 57 Bk 19
H T3] MDA8 BLAR %

Fig.6  Monthly average MDAS ozone concentration from
biogenic emissions in the Yangtze River Delta region

from 2014 to 2019

5 82.0 ppb I, RIRVETTHK ) MDAS L4k
9.9 ppb( [ 9a) , I H KR 5T Wk 22 L R F=F- 4
{EL(8.0 ppb, [&1 7b) o I BN AE T R4 TS
YIS, feita 5 3 TR A BH A S T BOR SR TS i, AT
X RSB, GAO et al. ") i 1 A9 BF 58 0 %
BT MBS (£ MDA JLA( ¥k Ji i 82. 0 ppb
IR, BT = A7 M el DX AR U5 o iR ) SR S 7 o B R
290 15% , o 3 AL F W7 1048 AR L AR R 95 4
[EgsiL 8

AN MDAS B4k B #0022 B0 B S B T
43i%%) 2.7 ppbea” F1 2.3 ppb-a”', FER K HITF
S KU = ANE TG T 25 28 200
KIRVE TR e 22 2215 O 28, MDA B4 Ik
4 8.0 ppb, HiHt 7 J] MDAS SL4 H - #uk & h
10. 4 ppb, TEWTILAA A ACHE, AR VA o1k 1) B 44 0]
R 20% , MR AR AT Y E —
Kb HE BF, KSR VR o1 Bk 19 MDAS B A Wk B
9.9 ppb, LLEZEV-HME R LA, HFREFEKE KRR
TR DT 1) MDAS 5L A Wk FE AN 75 2%, 2.0 ~
4.0 ppb, FEAKR N MIEHE KT T, RRWEXS
RAERPER RS — 28, Wik, 55 fH
WAELTF R B 22 RAR VG B 15 YL i [ F 5T



44

FIEICAE RTINS AT G IE S SR IRHE R i i BT 7 73

& 7

34°N

32

30

28

34°N

32

30

28

| 1 | .y

116 118 120 122°E

8§ 9 10 11 12

2014—2019 4F25Z 45 1 VT = P 3t X R SR IR ST Ak 1) MDA JLAA R B (i) 25 (8] 70 A (2. F 35, b. B F e Bk,

d. A7 i AR AR I =M X))
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