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Abstract In order to explore the impact of large-scale circulations on Os pollution in Chengdu, based on the 700
hPa geopotential height field in the Sichuan Basin (SCB) and using the T-PCA method, the atmospheric
circulations in the summer of 2015-2019 (June—August) were classified into five circulation patterns, and the
characteristics of O3 pollution and O; sources in Chengdu under different circulation patterns were identified.
Among the five types of circulation patterns, the northeast-high pressure (NEH) pattern and the under-high
pressure field (UNF) pattern generally led to higher air temperature, and lower humidity and cloud cover in the
SCB. Air temperature change compared to the previous days showed an obvious increasing trend in the SCB under
the UNF pattern, kept stable under the NEH pattern, and indicated cooling effects with varying intensities under the
other three circulation patterns (the southeast-high pressure pattern, the northwest-low pressure pattern and the
northwest-high pressure pattern). The meteorological conditions under NEH and UNF were more conducive to the
photochemical production of Oz in the SCB. During the study period, O; concentrations and the percentages of
over-standard days of O; in Chengdu under NEH and UNF were significantly higher than those under the other
three circulation patterns, and thus NEH and UNF were the main circulation patterns that were related to O3
pollution in summer. Months with more severe O; pollution in Chengdu tended to have higher proportion of days

[ 5 5 B & 11410 (2018 YFC0213506, 2018 YFC0213204) % 1y
Wk H B 2021-04-29; & H f: 2021-05-21

565



R RFFM(ARFIER) 28 58 % 3 M 20224F 5 /]

under the NEH and UNF patterns. The simulation studies of Ojsources in Chengdu in summer suggested that O;
was mainly derived from the SCB (55.0%), with local contribution of Chengdu (31.6%), and other important
contributing cities including Deyang (5.4%), Chongqing (4.0%), Ziyang (3.9%) and Meishan (2.2%). However, O3
sources in Chengdu under different circulation patterns showed different characteristics. Under the NEH pattern,

O; transport within the Chengdu Plain had notable impact on O3 pollution in Chengdu, with a significant increasing

contribution from Deyang (14.9%). By contrast, under the UNF pattern, O; pollution in Chengdu became more

localized, with nearly half (46.8%) of O; contributed by local emissions.
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Fig. 1 Distribution of 18 cities in the SCB (left) and the second simulation area of the CMAQ model (right)
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25, JRCEBTIT T E EE AN VU] M 0% 8 KR AR vy 1
1400 m*/s LA'F, Al b UNF A B iR . K72 FIIg
ARG EEAFT O3 A MM LA, RET 0,
(b2 RN AR b BB . B8R UNF AR 44 2
PRI O3 7K 7B i v F A R A (1B 8), HER Kk
H A LY O5 BTk AE B WU F T A s nsb, i
Ho At I T AR T 9 O5 DTRA R WY W3 K, AR T

£2 2017 EEZM)I| AR KX K BT R RRE T MDAS O B F 5K (ng/m*)F 58K & bk (%)
Table 2 Average MDAS8 O contribution (ug/m®) and contribution proportion (%) of different regions in the SCB
under different circulation patterns in Chengdu in the summer of 2017

TEHEB b X NEH UNF SEH NWL NWH T
AR 61.0 (33.5) 102 (46.8) 41.5(27.7) 38.6 (25.9) 36.2 (24.7) 49.0 (31.6)
G 27.2 (14.9) 7.9 (3.6) 9.0 (6.0) 5.2(3.5) 9.8 (6.7) 8.3 (5.4)
BEpHTT 5.5(3.0) 5.8(2.7) 6.2 (4.1) 6.1 (4.1) 3.1(2.1) 6.0 (3.9)
AT ﬁ%ilh?ﬁ 1.9 (1.0) 6.6 (3.0) 2.3 (1.5) 4.4 (3.0 1.9 (1.3) 3.4(22)
BT 0.8 (0.4) 0.8 (0.4) 1.5 (1.0) 0.9 (0.6) 1.5 (1.0) 1.2 (0.8)
SRl 0.6 (0.3) 2.5(1.1) 0.7 (0.5) 1.1(0.7) 0.6 (0.4) 1.1 (0.8)
biix:qin] 0.2 (0.1) 1.4 (0.6) 0.2 (0.1) 0.3(0.2) 0.2 (0.1) 0.4 (0.3)
ZBATH 0.1 (0.0) 0.0 (0.0) 0.0 (0.0) 0.1 (0.1) 0.0 (0.0) 0.0 (0.0)
s ssan 7665 04 4762 ey 5938
JIARA X 5.1(2.8) 0.9 (0.4) 3.6 (2.4) 3.6 (2.4) 5.9 (4.0) 3.7(2.4)
G/ 4.1(22) 3.3(1.5) 8.5(5.7) 6.3 (4.2) 42(2.9) 6.2 (4.0)
oAl X 72.1(39.5) 79 (36.3) 69.3 (46.3) 77.8 (52.2) 79.9 (54.6) 69.7 (45.0)
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Fig. 9 Distribution of atmospheric diffusion capacity in the SCB under NEH and UNF in the summer of 2017
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