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Typical weather classifications of O, pollution in Jiangsu Province

and its relationship with meteorological factors
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(1. Nanjing CLIMBLUE Technology Co., Lid., Nanjing 211135, China ;2. Atmospheric
Environment and Green Development Research Institute, Nanjing University, Nanjing 210093, China)
Abstract ; Based on the data of ozone concentrations and meteorological elements in Jiangsu Province
from 2018 to 2020, the distribution characteristics of meteorological elements in ozone pollution days in
summer and the relationship between meteorological elements and ozone concentration were analyzed.
The weather situation during 2019, which was seriously polluted by ozone, was classified. The predic-
tion regression equation between ozone concentration and meteorological elements was established. The
results showed that the weather types causing serious ozone pollution in 2019 were mainly warm advec-
tion type, high pressure ridge type, warm humid airflow type, subtropical high pressure controlled type
and typhoon impact type. During the pollution days in summer, ozone concentration had a strong posi-
tive correlation with temperature and sun radiation, a weak positive correlation with wind speed, a
strong negative correlation with relative humidity and a weak correlation with sea level pressure. The
ranges of solar radiation high frequency, sea level pressure, air temperature, relative humidity and
wind speed on ozone polluted days in summer in Jiangsu Province were 340~360 W - m™>, 1 001 ~
1 007 hPa, 26~28 C, 65% ~75%, 2.5~3.0 m - s™', respectively. In order to quickly predict the

ozone concentration, a regression equation of the hourly average ozone concentration and the meteoro-
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logical elements was established.

Key Words: Ozone pollution; Typical weather classification; Meteorological elements; Regression a-

nalysis
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Fig.1 The monthly average concentrations of O;_8h in various districts of Jiangsu Province from 2018 to 2020
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Table 1 Weather situations in different potential height, meteorological elements and

ozone concentrations for 5 typical weather types
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Table 2 Overview of ozone pollution and meteorological elements in Jiangsu Province in the summer from 2018 to 2020
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Fig.4 Regression equation test between ozone and meteorological elements( taking Nanjing and Xuzhou as examples)

3 & &

(1)2018~2020 4 2019 4F R A& 5 YL 58 0 =
i, NEHAYEKRE, 201945 AR 7 HREA
W IR A K, 1T 2020 4F BLETE YA T i, H
Pk BE R 5T 160 we/m® , KRS A8 448 V14
W R TGS, NEWTTRE, M et 8.
BN I3 (R AE T R AU TE 2019 4E 7 Tk
JE T v R B I 10 pg/m’ TS YRR N R

(2) B1XF 2019 4RV R A5 Y it $ i IR [A]
RATEHXS R TG Y 52 f S8 T5 Y ek & A
M RSIE s 23 43y 5 Fh, 43 50 o8 W2 7 Ik
R AR BRI | v s i R 5 KU )
R, BMCKE VL8 RS P RS Bl
mERZET RS (L E IR AP RIER,JFHE
G52 B HVIRzs VU RS R A R 52 e, 2 15 1) |
25 B U R BL AR T A, DA B I e vk P B AR ik
S BRI A5 Y 1 T B

(3) VLI 25 YL R R AR 5 K IH
R R IEAR DG, 5 R B85 1E A O, S5 A X
TR S R A DG, 5 T TR AE MR

(HEFBUHREREERRERLHNFHY
{HA3 7 o, KBHARS A 1 3AE 340 ~360 W/m?
S, SRS AE 1001~ 1 007 hPa Z 8],
SR EE A TE 26 ~28 C, AH X FELE 65% ~
T5%MuElW 2 , WS HTE 2.5~3.0 m/s Z[H],

(5) 38 i R AR B 5GP Fr mH 5 2
AP T R AR B (I SRR A1), R
15 YL TR T P LR SRR

S 3k
[1]

Yang C, Yang H, Guo S, et al. Alternative ozone metrics and
daily mortality in Suzhou: The China Air Pollution and Health
Effects Study (CAPES) [J]. Science of the Total Environment,
2012, 426 83-89.

TEE, BLLYE KR PM, SR B ST ke [T].
Rlegi@l, 2013 (13): 1171-1177.

(2]



PUIE

www.chinacaj.net

AHBREFTRERASBALEAZRATHXLZAL

- 107 -

[10]

[11]

GUO Xinbiao, WEI Hongying. Progress on the health effects of
ambient PM, 5 pollution [ J]. Chinese Science Bulletin, 2013
(13): 1171-1177.

TG, TR, ST B RIT =M S X RS T5 Jexthig
BLEERRR ()], AR, 2017, 37 (12) . 4435-4441.
PU Jingjiao, XU Honghui, MA Qianli. Impacts of atmospheric
pollution on visibility in the background area of Yangtze River
Delta, China [J]. China Environmental Science, 2017, 37
(12): 4435-4441.

MRENER, BRAH, RUIE, 45, 2017—2018 A UL M AT IR 4
TR AR R (1], RMEEZHIRE, 2020, 42
(1): 141-145.

LIN Ligin, CHEN Jingyu, WU Mingyan, et al. Human health
impact of exposure of surface ozone pollution in Fujian Province
during 2017—2018 [ J]. Fujian Medical Journal, 2020, 42
(1): 141-145.

ST PR EG R RIS [J]. KR SR,
2019 (6): 46-54.
YU Zhongqi, MA Jinghui, MAO Zhuocheng, et al. Study on the
meteorological conditions and synoptic classifications of O pol-
lution in Shanghai in 2017 [J]. Journal of Meteorology and
Environment, 2019 (6) . 46-54.
JUICHEE, X B, HERRET, GE. TLURRETTRAHIE SR
SINTIRFR [J]. ARZPBEE, 2019 (4): 477-487.
YAN Wenlian, LIU Duanyang, KANG Zhiming, et al. The
characteristics of ozone pollution and its relationship with mete-
orological factors in Jiangsu [J]. Journal of the Meteorological
Sciences, 2019 (4). 477-487.
MG, RAKR, 000, 5. G246 RETSRFHEL IR
WA (1] FIFETS RSP, 2020, 42 (5): 608-613.
SUN Guojin, ZHU Shaodong, LI Younan, et al. Analysis of o-
zone pollution characteristics and meteorological factors in Sha-
oxing [ J]. Environmental Pollution & Control, 2020, 42
(5): 608-613.
PRI, PR30, FHA, 45 BIAY) SR E TR A RA
TR [J]. FERHASEOR, 2020, 43 (7): 45-50.
FU Chuanbo, XU Wenshuai, DAN Li, et al. Impacts of precur-
sors and meteorological factors on ozone pollution in Hainan
Province [J]. Environmental Science & Technology, 2020, 43
(7). 45-50.
BE, RN, BER, % OISR R AR
PR AT Bl 23 [)]. BB R 58K, 2020, 43
(4): 71-78.
LI Qin, DIAO Chunyan, CHU Biwu, et al. Reason analysis and
control of ozone pollution in a southern coastal city [J]. Envi-
ronmental Science & Technology, 2020, 43 (4). 71-78.
P S Monks, A T Archibald, A Colette, et al. Tropospheric o-
zone and its precursors from the urban to the global scale from
air quality to short —lived climate forcer [J]. Atmospheric
Chemistry and Physics, 2015, 15 (15): 8889-8973.
NS, ARTE)T, WEFL. S S A% AR 0 e AL 4 K
TGP AR RCRITAG ()], RS2 S5 HOR, 2020,

[12]

[14]

[15]

[16]

[17]

[18]

43 (3). 228-236.

ZHOU Yaduan, ZHU Kuanguang, HUANG Fan, et al. Emis-
sion reductions and air quality improvements during the COVID
-19 pandemic in Hubei province [J]. Environmental Science
& Technology, 2020, 43 (3). 228-236.

Wk, EEM, X, S5 9 TR TS YRR IE KX
HREWTFMRER [J]. L5 HER %, 2019, 42
(4): 90-95.

YANG Na, WANG Chunying, LIU Mengxiong, et al. Charac-
teristics of ozone pollution in Luoyang and its correlation with
[T ]
Environmental Sciences, 2019, 42 (4). 90-95.

REME, mAAL, B, 55 A ST P ARRIE KR
GUgNAS AT ()] T E PRSI, 2020, 36 (4): 16
-28.

SONG Xueyan, GAO Lizhi, LUO Di, et al. Analysis of ozone

meteorological  elements Meteorological ~ and

pollution characteristics and meteorological impacts in Yunnan
Province [J]. Environmental Monitoring in China, 2020, 36
(4): 16-28.

ZEHF], ERE, XUEF, S5 IR R 2 A R
MR GERRFR [J]. PREIFERS, 2020, 40
(5): 1991-1999.

LI Lili, WANG Long, LIU Xiping, et al. Temporal and spatial
distribution characteristics of ozone and its relationship with
meteorological factors in Harbin [ J]. China Environment Sci-
ence, 2020, 40 (5): 1991-1999.

QAT , okmd, Wi, 5 BN RAE RRE RS
SRHMRR [J]. KRG, 2017, 33 (1)
66-71.

LIANG Biling, ZHANG Li, LAI Xin, et al. Analysis of the
characteristics of ozone pollution and its relationship with mete-
orological conditions in Shenzhen [J]. Journal of Meteorology
and Environment, 2017, 33 (1). 66-71.

XS, FEHE, 2, AF 2013—2016 4RV 2T 5L R 23
AR E S EmMEE (1], ERABEIR, 2017, 8 (6):
541-551.

LIU Song, CHENG Yan, LI Bowei, et al. Characteristics of
temporal and spatial variations of ozone and it’s influencing
factor over Xi’an during 2013—2016 [ J]. Journal of Earth
Environment, 2017, 8 (6): 541-551.

E&, XVuibH, SR, 4. T T X b A R AU
HREFM KRR (1] HEEF %M, 2018, 38
(4): 1285-1296.

WANG Lei, LIU Duanyang, HAN Guirong, et al. Study on
the relationship between surface ozone concentrations and me-
teorological conditions in Nanjing, China [J]. Acta Scientiae
Circumstantiae, 2018, 38 (4). 1285-1296.

FE4ER , W3, BRi. 100 AT R erE (1],
HA, 2016 (18) . 222-223.

LU Weiqing, YANG Xue, CHEN Cheng. Characteristics of
changes in ozone pollution in Jiangsu Province [J]. Science &

Technology Vision, 2016 (18). 222-223.



