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Abstract: Atmospheric particle number size distributions were measured by a wide-range particle size spectrometer and a scanning
mobility particle size spectrometer in the summertime and wintertime in the coastal area of Qingdao ( China). The inorganic and organic
gaseous precursors and particulate chemical composition were measured to characterize new particle formation ( NPF) events by
combining meteorological parameters and backward trajectories. In summer, the occurrence frequency of NPF events was 18% lower.
However, the atmospheric particle number concentration increased by approximately 1-4 times during the NPF events compared with
those without NPF. The apparent formation rates and growth rates were (5.2 +4.3) em ™ +s™ and (6.5 +2.2) nm+h™",
respectively, except for a special NPF event on July 20. The correlation analysis results implied that biogenic volatile organic
compounds ( BVOCs) seemingly favor NPF, and the reverse is true for anthropogenic volatile organic compounds ( AVOCs). The
occurrence frequency of NPF events of 27% in winter was clearly higher than that in summer. The apparent formation rates and growth
rates, i.e., (3.3£3.1) em>+s™" and (5.3 +£3.3) nm-h™", decreased, although the decreases were not significant (P >0.05).
The correlation analyses implied that AVOCs favored NPF. However, BVOCs had no correlation with NPF. For the cases in which new
particles could grow to CCN sizes ( >50 nm), the particle growth characteristics showed significant seasonal differences, i. e., in
summer, new particles could grow to CCN sizes via photochemical reactions, whereas in winter, second-stage growth driven by the
formation of nitrate aerosols was needed to grow new particles to CCN sizes.

Key words: coastal area; new particle formation (NPF) ; atmospheric particle number concentration; gaseous precursors; chemical

composition
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Table 2 Characterization of NPF events in the observation site and previous studies

HEI(A-H) 25 FR/cm 3 +s ™! GR/nm-h ! CSx1072/s7! Dy /M FFEEMT ] /h
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Fig. 3 Meteorological and gaseous precursors in summer and winter
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