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Abstract: Based on the observation of particulate matter concentration in Shenzhen from October to December 2022, the
characteristics and influencing factors of New Particle Formation (NPF) events in autumn and winter in Shenzhen were explored.
During the observation period, the average particulate matter concentration on non-NPF days was measured as 1.09x10* #/cm®, and
on NPF days, it was measured as 1.57x10* #/cm’. The overall particulate matter concentration on non-NPF days was found to be
lower than that on NPF days. The Shenzhen NPF event was characterized by low particle formation rate, low growth rate, and low
condensation sink, which were consistent with clean and coastal areas both domestically and internationally. By using the standard of
whether the mean condensation concentration during the time before dawn to early morning period was greater than 0.02s ', NPF
days were further classified into clean and polluted backgrounds. It was observed that the significant increase in boundary layer uplift
and wind speed during the daytime created favorable conditions for NPF under polluted backgrounds. Under polluted backgrounds,
NPF days were associated with stronger solar radiation compared to clean backgrounds. It was concluded that active photochemical
reactions were the main driving force of the autumn and winter NPF events in Shenzhen. High temperatures, strong solar radiation,
and low humidity were identified as factors controlling the formation of new particles, while high condensation and low wind speeds
were found to control the loss of new particles.
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Table 2 Comparison of NPF characteristic parameters of this study with other previous studies

W M B i) J(em s ') GR(nm/h) CS(s Y EPu
I 2022-10-1~2023-12-18 0.55 (J3) 4.14 (GR3-25) 0.0195 ENGIS

K 2023-03-16~2023-04-03 7.08 (J5) 4.8 (GRs.7) 0.0156 (48]
N 2016-03-12~2016-04-06 16.97(Js) 0.99 (GR3.19) 0.04 [27]
e 2016-5-11~2016-6-11 36.1 (J56) 3.9 (GR3.20) 0.02 [53]
g 2013-11-25~2014-01-25 8.7 (J5) 10.9 (GR230-7) 0.06 [54]
M 2017-09~2017-11 3.0 (Jo) 9.7 (GRg_20) 0.03 [55]
2] 2019-12-01~2019-12-31 0.94 (J7) 1.95 (GR7-25) 0.0056 [56]
H 2019-11-10~2020-01-05 3.3 (Jio) 5.3 (GRy¢-25) 0.009 [57]
gl 2012-09-23~2012-10-28 1.32 (J10) 4.88 (GR9-25) 0.01 [27]
. 2011-01~2011-12 3.7 (%) 6.0 (GR3.25) 0.02 [58]
2014-11-10~2014-12-10 7.10 (J5) 1.98 (GRj3-20) 0.014 [59]
A 2017-11-04~2018-01-17 54.1 (J5) 14.85 (GR;.7) 0.019 [51]
By A1l 2015-03-22~2015-04-15 1.18 (J5) 3.22 (GRj-25) 0.002 [60]
EDEREF 2012-04-16~2012-05-23 7.2 (J5) 6.5 (GR5.25) 0.016 [61]
EIREIRE 7K 2013-04-16~2013-05-23 1.5 (Js) 8.7 (GRs.25) 0.033 [61]
EORFIH A 2012-06-07~2012-07-09 45 (Ji6) 7.2 (GR7-20) 0.011 [62]
2 8 Bb s AR AR 2012-05~2012-10 1 (Js) 4.7 (GRs_55) 0.008 [63]
25 WG WAL 2013-01-01~2014-12-31 0.93 (J5) 2.5 (GRs_55) 0.02 [64]
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