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Abstract: Based on O; surface data in 2018 from 14 monitor stations and meteorological factors of Jiaxing city, Zhejiang Province,
this study analyzed the relationship between O3 and meteorological factors. The vertical profile of O; was characterized by a
differential absorption O; lidar. Temperature and relative humidity were the dominating factors for high concentration Os pollution,
with the range of 24~36°C and 36%~77%, respectively. The temperature above 24°C and the relative humidity below 77% can be
used as the meteorological threshold for early warning of O; pollution. The Os lidar results showed that the vertical Osprofiles were
similar between episodic and clean days, which exhibited an O; peak between 600~800m, while the O3 concentrations decreased
beyond this range. During the O; episodic period, O; was transported downward to the ground~level from noon to afternoon. This
superposition of near-surface ozone and ground-level ozone aggravates ground-level O; pollution, leading to an exceedance of air
quality standard for Os at both near-surface and ground-level. The O; below 800m was relatively constant at night and in the early
morning. Ground-level O; increased rapidly after sunrise until reaching a peak in the afternoon. O3 decreased gradually in the later
afternoon. The backward trajectories clustering analysis showed that there was a similarity in the clusters of air masses at 10m, 500m,
and 1000m. Air masses that traveled along the coastline of Fujian and Zhejiang provinces at 500m exhibited higher Os than the air
masses from the ocean at 10m. That was related to the transport accumulation of the precursors and the stronger ultraviolet radiation
at 500m. During the episodic events, the near-surface air masses exhibited an unchanged height. The downdraft in the middle and
upper boundary layer led to the accumulation of O3 precursor near 500m. That was one of the reasons for the high O; near 500m
observed in two typical pollution episodes.
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Fig.1 Surface Os pollution of Jiaxing city in August 2018 and
the verification of differential absorption O; lidar inversion
a. O3 8h H B I ] 3415 b3 O3 55 SLA U TE 300m Ak 2358 45 L ]
Fe#; e 355 300m A O A

22 RAHAZRERNKR

¥ o 9% £ 2 b H ) (8:00~20:00) 5 £ 1]
(20:00~8:00),%F O3 5 K (WS)s KSHLE(T) FHXT
T (RH) FH R AU ) (P I AH S M EAT G v, 45 SR



4268 S

A 40 4%

F 1R HIA 03 5 T RIEMSK,=0.54,5 RH 2
FH K r=-0.69, 5 XU 5 67 AH O AH AH OGP 5 59 =
=0.37, 5 KK 7 299 IEAHOC,=0.22. T~ H [
PRI R B DR RAE S T
5 RH Z M5B R 0.83. 55 H Al A bL, 7 4] & 15
F R ) R AH DA AN B .

1 WADRYE Mo B L B T HE O3 5 T,
RH 473 5 IR R st B I« S 2, MOn] 12 79 S g
B EZIMATIX MK KA T RH X i) 4
i N Os (PRI AR A, 1 2a AT 401,026 O5 IR JERH
T EFb i B BB S I R 2 O5—T IRt AE
30°C AR iy, i W e AT A4 B 05, 5 Li 257
TERTIN S 2= Ze v 45 5 — 301 234 35°C R O3 3K
& ETEANHIE, FT e S N A AR b A
52013 4FKIT =AM E T PR P 2550
X} O3 5 R FUR BTN K A2 O V5 Yl imiik
& O5 5 il AT B aF — S0k B L T AR = A
Xt R O IRV U0, W AE 39°C %R (1) 150.73%10°°
H7E40°C 0 R [ 137.2x10 ° 3X 1] 6 55 24 b [ 28 55 Al
HBAH O AT FURINAE 26 CIRE XY O3 WREEALA
46.4ug/m’ 34°C LI O WA ) 147.8pug/m’,
S O IR AR R vy il 1) 55 0 A 9l P o, R T
HO, A= B I R DX sk Ak 95 5% 15 4805 VOCs I
AR R SEINT O3 HIHTAAY).RI I, 731 Haz 2l el
AN 7 s e O B =<9 117 Al ¥ A e =9 4 AR
Z R ZEH R NI 51 O W% 1 s

Fz1 2018 E8 AEMXTHIE. &g 0; 5REERENFMEXME
Table 1

meteorological factors during daytime and

Correlation between O concentration and

nighttime of Jiaxing city in August 2018

I B 24 0; T RH WS P
0; 1

i T 054 1

(08:00-20:00) 7069083 !

WS -037 -0.14 021 1
P 022 032 034 035 1
0; 1
T 017 1

1)
(20:00~08:00)

RH -0.33  -0.54 1
WS -0.06 024 -0.16 1
P 0.05 0.22 -0.34 -0.38 1

%] 2b ZR W1,k RH 1 K,05 W SR ERUT B

P FE TGk A 80%~100% 1] i R 5 451 °F
B O3 WA 54.8pg/m’ TTTAE 45%~50% (K AH
FEVE R L Bk O 170 7pg/my’, BT AT 25
115.9ug/m’ £ Os (K2 B L H AR HELEE &5 FH K 40
A [y E A AR 2 S M H B AE 98 AR A
HAD 2 RA 5K, M e 2 A — M BUAE TR R
22 RS 5 AR IR K TR ek
PR e A SR 59 S O A= BB LU X i
S WREAEAIE N K 431 LG AR 2B & OHL 75 OH i 22, MY
FE NOL AN NO, IHFR Ik 2% 58 44 1E O5 IR AR B i il
IR RAE s AR T AR 0.

240
a

£ 160

=

=3

=

|

s st mth_
26 27 28 29 30 31 32 33

T(C)

240

—~ b

“g 180

E) 1 H

= 120 b 1

\ RO I B I O L [ &+

S 60 Fl 1 F -1 FH L |%I
=Y N =Y S w9
I % 2 3 9 7 3 =
(=} el (=3 Nal Nal (=] vy 1]
- 3 ¢ 2 g ¢ ¢t g

RH(%)

K2 2018 4F 8 H 7211 H)(8:00~20:00) A [F] KA A
IR F O3 /NP2 FE AR A
Fig.2 Dependence of O; mean concentration on temperature
and relative humidity in the daytime (8:00~20:00) of
Jiaxing city in August 2018
a KL b AR

F2 2018 FFFE Os1h EBFR(200pg/m’ ) SRS HHE
Table 2 The threshold of meteorological factors for O
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of Jiaxing city in August

PE O;(pg/m3) T('C) RH(%) WS(m/s) P(hPa) Precipitation(mm)

KM 252 36 77 46 1018.8 0
f/ME 200 24 36 0.6  1000.7 0
T 216 30 52 2 1008.3 0
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