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(En\ 1r0nment Research Insmme Shandong University], Qlilgdao 266237 China)

Abstrﬂ%t In' order to explore the impact of sea-land- atmosphere convergende o lhe trgnsmlssmn and diffusion of atmospheric pollutants in coastal cities, PM, 5 samples were
collected from No\ember 18 to December 23, 2019, atsthe ngd;; Observ_atoﬁ The characteristics of water-soluble inorganic ions, inorganic elements, and carbon
components i PM, ; weré“analyzed, and the sources of air pollution in angdao in winter were analyzed via the backward trajectory cluster analysis model and PMF. The
results showed that the average concentration of PM, 5 in Qingdao in winter was 61.0 pg-m . The average concentrations of water-soluble ions, inorganic elements, OC,
and EC were 29.9, 5.46, 10.2, and 3. 82 pg-m ~* , respectively. The secondary ons (S03~, NO; , and NH," ) and crustal elements (Si, K, Ca, Fe, and Ti) were the
main ions and elemental components, accounting for 89.3% and 61. 1% of water-soluble ions and inorganic elements, respectively. Atmosphere of Qingdao was mainly
affected by the local sea-land airflow (43.4% ) , followed by the temperate monsoon airflow (36.2% ). The impact of cold air airflow on Qingdao was relatively low (20. 4% )
The results of the PMF model indicated that the main sources of PM, 5 in Qingdao in winter were motor vehicle sources (22.0% ), sea salt sources (21.0% ), and coal
combustion sources (19.8% ). The pollutants in the local sea-land airflow mainly came from coal combustion (25.4% ) and motor vehicles (18.9% ), and this airflow
aggravated local pollution in the city. The cold air airflow was dominated by sea salt sources (26.8% ), which was conducive to the spread of air pollution in the city. The
monsoon airflow had a high contribution to Qingdao’s inorganic elements, and it transported the pollution of motor vehicles from other places to Qingdao.

Key words: sea-land-atmosphere convergence; PM,  ; water-soluble inorganic ions; inorganic elements; carbon components; positive matrix factorization model( PMF)
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Fig. 1 Backward trajectory clustering and wind rose diagram of Qingdao during the study period
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