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Changes of tropospheric ozone in coastal cities of southern
China
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2. Fujian Provincial Key Laboratory of Disaster Weather, Fujian Meteorological Bureau, Fuzhou
350025)

Abstract: Tropospheric ozone is a pollutant gas harmful to vegetation and human health, as well as a
greenhouse gas affecting radiative forcing. In recent years, ozone pollution has become increasingly
serious. Although surface ozone pollution has always been the focus of attention, its change is closely
related to the change of tropospheric ozone above the surface. Therefore, the horizontal and vertical
variations of tropospheric ozone in the south China coastal cities of Hong Kong, Taipei and Nanjing
are studied in this paper. It is found that in the same level, the change of ozone in the three cities is the
least in winter, and the biggest in summer. In terms of vertical gradient, the middle troposphere is the
largest and the upper troposphere is the smallest on average. In general, the tropospheric ozone
concentration is the highest in spring and the lowest in autumn and winter, and the ozone concentration
in Nanjing is higher than that in Hong Kong and Taipei in all seasons.

Key words: southern China; tropospheric ozone; vertical gradient; IAGOS
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Fig. 1 Ozone distribution in Hong Kong
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Fig. 3 Ozone distribution in Nanjing
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Fils (MR D FEEEREIRE M R 10 A B8 SE RN PRk
e E TR D R (EERAERT 00, 10 A HLE 12 A BLRBUNEE = E R i g (F
BFEAEENT 0) o AR R SRR B R AR E Bk CF42 4.49ppby km™)
TE 7-8 2 B FEJ s B RoR,  SLAUHR FE I ran B2 (M3 0 L AR e bR TR0 I o J2 1 L4
By EAA R (-2.31ppbv km™) |, 11-12 23 B BE 2 A 1A LR FEAE A i 2 A B i
7In B AR R PR o v FEE 1 8 ek /N3 i bR o B R 2 v 2 B R LR B A I R R OK
FI5IEF] 4.99ppby kmt, TEXTE mE RN, PR A-1.21ppbv kmto SEIKELE 0-1 2
L R N B IR, E 1112 28 BLEC I B o AR R I S A T ELBR P R RETE TR ZE B K
V3574 2.57ppbv km'?, {H &R T E B3 B B Sl (-3.00ppbv kmt) o HAt LA
JEE 3G g PRAN RN R PR v BE Y R AE S R R (43000 0-1 A AN 1-2 A B o AFREA
VA FEE o vy FEE P3G I K B DRI R A R, PR BB 7.89ppby kmt,  TEXSURLZ R
NEIE, ST TR BB R -1.83ppbv kmto R4 LR R AR KRR /N ) e FE JE 43 )R 0-1 24 BLAN
10-11 A B, FraZEiid, sRERAAELT -1 AR S EEA R KRERE, £ 12

NN R RNEBEL .
®1 FEWRERAFTEERE
Tab.1 Seasonal vertical gradient of tropospheric ozone over Hong Kong

ZHEEME (ppbv km™)

FIEL (k) % % S P
0-1 3.29 7.40 14.93 16.65
1-2 1.97 -5.34 -20.92 -0.88
2-3 291 0.70 -0.66 0.46
3-4 0.54 4.67 4.03 2.34
4-5 2.47 5.61 4.33 1.07
5-6 5.49 6.17 2.38 1.97
6-7 4.48 4.93 3.51 0.79
7-8 5.50 3.24 0.07 0.97
8-9 2.25 0.57 -1.19 -1.94
9-10 1.41 1.52 -4.69 -2.23

10-11 -0.41 -3.33 -1.76 -2.45
11-12 -12.47 -3.60 1.21 -0.70

Gt (&R 2) FFLFENREATEEERLRK (4.28ppbv km™) , i)z m )=
BT EAR iR/ (-0.44ppbv km ) o SRR ZE A TE ERARE 0-1 A B2, /M
fE 12 AR . BFRECT Y8 B R KIIEXHZE )R (4.01ppby km)  f/h
HIFEXHRZ M2 (-1.83ppbv km?t) o 7£ 0-1 A AR L2 o KRR E AR B, 1E
10-11 23 LA i BEJEAT oo/ N A BB L o BRI 7 2 1) S 4T 22 3 B E A K (2.33ppbv
km) WL R R SR SR RE R e RE RGN — Bk, PR B A (-2.08ppbv
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km™) o fE 0-1 2~ BN EA KRN IUZ AT BAE, £ 1-2 2 BN R A RN
WEHE . £FUFERREFHEERE A (4.10ppby km™) , FIFKZFE—FE, WHZE
J2 B0 R AR Rt B v AR R — LR, PSSR BB EE B/l (-3.09ppbv km) o £ 0-1
N RRSEREA RRKNRE R AEEHE, 75 10-11 A RS EEA R/NIEEZ. A
FrEZEYE, WRZERAERS 0-1 2 RNEEEA R RKEEE, £KF 12 ARREE
JEH B/ NEERRE .

*2 BINRERAFTEEMNE
Tab.2 Seasonal vertical gradient of tropospheric ozone over Taipei

N ZHTEEME (ppbv km™)
=]/

&% HF & K7

0-1 11.25 9.19 8.68 8.30

1-2 -2.70 -1.2 -5.89 -0.10

2-3 4.66 0.72 -1.52 -0.15

3-4 1.84 5.39 4.45 1.36

4-5 3.03 4.77 3.81 2.07

5-6 3.38 5.26 2.73 0.30

6-7 4.25 3.42 2.33 1.49

7-8 1.96 2.57 0.43 -0.26

8-9 0.52 -0.27 -1.67 -1.02

9-10 -2.11 -3.77 -1.64 -2.54
10-11 -1.30 -4.06 -2.57 -4.64
11-12 1.14 0.78 -2.42 -4.14

M (R 3) HF 01 AR ESEEN RAFEEMEY BRA, ME 1-2 21K EE
J2 B ELRS B /N o (RIS Z ) AT 3 BLRR S Ak (7.00ppby km™) , XHLRKZ 1)
e BLRR B/ (-1.42ppbv kmrd) o B 1 B 2, BT 1) 3 BB 2 S K HOLE X UALJE 2 (5.64ppbv
km™) , H/NATELSE (-6.45ppbv km™) o 7E 8-9 A B B ZE WA SR FIXT L E R4
HEE, £ 12 2B EEEAR/DNIEESE. £ 8 AHRLIT, KELFENRE T E
BEBREERROR (4.32ppbv kmrD) , SR ERZ T B R BN (-0.74ppbv km™) o F KT
PR = R TR B AR 8-9 A IS LR, S/ NEEEAREAE 12 A RS )R AR
J SRR BE R b v B 3G g, R =2 I R AR 2 HE BB R A K (21.12ppbv
km) , XTRERZER TP EME /D (-1.10ppbv km™) . 7E 9-10 AR KIEEEH &K
(PR = LA BB, 1E 3-4 AR ERA /NN ERRE . a2, MRz R A
WKFEAEAZE 9-10 2 L B R 3GKdpeh, 7EH ZF 9-10 2 FL IR BE S el N ae e
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Tab.3 Seasonal vertical gradient of tropospheric ozone over Nanjing

ZHTEEME (ppbv km™)

FIIE Ckm) 5= e e pE=
0-1 19.73 1.80 13.04 19.32
1-2 -5.74 -14.69 -4.41 0.04
2-3 -1.94 -2.12 -0.02 -0.80
3-4 -0.90 3.09 -1.45 -1.39
4-5 -2.18 4.08 1.99 0.84
5-6 5.74 7.53 3.39 -0.16
6-7 -1.53 3.06 2.45 1.39
7-8 4.97 7.89 3.37 5.64
8-9 4.82 23.08 17.14 7.32
9-10 -4.58 -20.29 - 34.92

10-11 - - - -

11-12 - - - -

Vel I EE SRR A b A DL 5
5

ARSCIERLI T B LRI Ede, 25 1 rp [ R R T IR AR AL S DL . R R
Eor AT, AR REREN, =AML RAN R, ERNERK, M
BB ST REREY & T HEBN G L. EREMETH, =M &L
TR L AR MOy I B, SAIR R G I g N, HARF A1 3 E A
FRK . AIR 1-2 2 BESERERZ RO BRI, SRAAIR R & B s,
T L Z IR N S TR R AR BT R4 BRI AR EONIE, BAREAEL
AR/ ZE 5, B SRAIR LR L BE m R R i in . MR w2 A TR AR
B G AL R AR R NS . fAEE T KFEME TR =)= 4 E f”EéPﬁE%ﬁi
FEMBEPRER CHZA%XT) , HEFRAREAZR _ETHE OTHRSUR .
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