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Abstract; Bacteria are the most abundant microorganisms in atmospheric hioaerosols, widely distributed in the environment. Bioaerosol samples were collected using the FA-

™ bacterial viability kit were used to measure the

1 impact sampler from October 2013 to January 2021 in the coastal city of Qingdao, and samples stained with a BacLight
concentrations of viable and non-viable bacteria with an epifluorescence microscope. The viable and non-viable bacteria in bioaerosols were characterized during different
seasons, with particular attention paid to the distribution characteristics of bacteria on foggy, hazy, and dust days. The results showed that the mean concentrations of total
bacteria were (1.06 +0.68) x10° cells*m > in Qingdao during the sampling period, and those of viable and non-viable bacteria were (8.20 +4.88) x 10 cells*m > and
(9.746.72) x10* cells*m >, respectively. The seasonal concentrations of non-viable bacteria were the highest in spring and winter and the lowest in summer, whereas
that of viable bacteria was highest in spring, followed by those in summer and autumn, and the lowest in winter. Atmospheric bacterial concentrations fluctuated with by
month, and total bacteria presented a similar variation pattern with that of non-viable bacteria. The monthly average concentration of non-viable bacteria showed the highest
value in March during the spring and the lowest in June during the summer in 2021, whereas the highest value for viable bacteria occurred in May during the spring in 2021
and the lowest in December during the winter in 2020. Viable bacteria concentrations were significantly positively correlated with temperature and significantly negatively
correlated with NO, , 8O, , and CO. Non-viable bacteria were significantly positively correlated with PM. The bacteria in bioaerosol particles showed bimodal , unimodal, and
skewed size distributions, varying with season and month. Under different weather conditions, the concentration of non-viable bacteria on dusty days was significantly higher
than that on sunny, foggy, or hazy days, but the bacteria viability was as low as 6. 85% due to long-distance transport. Anthropogenic pollution resulted in the lowest viability
of bacteria at 4. 10% on hazy days, whereas the highest viability in bacteria was 16.26% on foggy days due to high humidity. The size distribution of bacteria in bioaerosol
particles under different pollution days showed a himodal distribution, and the peak size depended on the weather type.

Key words: bioaerosols; bacteria; seasonal distribution; fog; haze; dust
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Fig. 1 Location of the sampling site for bioaerosols
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Table 1  Classification criteria for different weather types
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Fig. 2 Concentration variation in bacteria in bioaerosols samples in Qingdao from Sep. 2020 to Aug. 2021
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Table 2 Seasonal average of bacteria concentrations in atmospheric bioaerosols and related parameters in Qingdao from Sep. 2020 to ,Au'g.t 2021
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Fig. 4 Monthly average concentrations of bacteria in bioaerosol samples

and related parameters in Qingdao from Sep. 2020 to Aug. 2021
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Fig. 5 Seasonal average of bacteria size distributions in bioaerosols samples in Qingdao from Sep. 2020 to Aug. 2021
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Fig. 7 Concentrations of bacteria in bioaerosol samples under various weather conditions in Qingdao from Sep. 2020 to Aug. 2021
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