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Characteristics of Fine Particle Concentration and lonic Elements
of PMys during Sea Breeze Occurrences in Summertime in Busan
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Abstract

This research investigated the characteristics of fine particle concentration and ionic elements of PM, s during sea breeze
occurrences during summertime in Busan. The PM;, and PM, 5 concentrations of summertime sea breeze occurrence days in
Busan were 46.5 ug/m’ and 34.9 yg/m’, respectively. The PM,o and PM,s concentrations of summertime non-sea breeze
occurrence days in Busan were 25.3 yg/m’ and 14.3 yg/n?’, respectively. The PM, s/PM;j ratios of sea breeze occurrence days
and non-sea breeze occurrence days were 0.74 and 0.55, respectively. The SO,*, NH,", and NOs™ concentrations in PM, 5 of
sea breeze occurrence days were 9.20 ug/m’, 4.26 ug/nt’, and 3.18 yg/m’ respectively. The sulfur oxidation ratio (SOR) and
nitrogen oxidation ratio (NOR) of sea breeze occurrence days were 0.33 and 0.05, respectively. These results indicated that
understanding the fine particle concentration and ionic elements of PM,s during sea breeze summertime conditions can
provide insights useful for establishing a control strategy of urban air quality.
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Table 1. Occurrence days of sea breeze in summertime for 2 years(2018~2019) in Busan

June July August Total
2018 9 12 2 23
2019 7 5 2 14
Total 16 17 4 37
oAl A MF~FHEFOIETF oI 1500 LSTS] A} A1) Bste(mol/), [NO;H= 7k24F NO2| &

A
AAREO] ANARE~FdEo] il S e sl
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Table 2. Mean concentration of air pollutants, ionic elements and carbon elements of PM, s between sea breeze day and all day
in summertime for 2 years(2018~2019) at Yeonsandong in Busan

Sea breeze day

Non sea breeze day

2018 2019 Mean 2018 2019 Mean
PMo (1zg/m’) 44.6 49.9 46.5 244 26.0 25.3
PM, s (ug/m) 34.4 35.6 34.9 14.9 13.7 143
SO: (ppm) 0.0064 0.0063 0.0064 0.0048 0.0049 0.0048

pp

SO4” (ug/m) 9.07 9.47 9.20 3.48 4.49 4.02
NH," (/1) 4.02 4.73 426 1.63 1.67 1.65
NO5 (ug/m) 1.86 5.82 3.18 0.81 1.12 0.97
SOR 0.32 0.34 0.33 0.20 0.24 0.22
NOR 0.04 0.09 0.05 0.02 0.04 0.03

Table 3. Daily mean PM;, and PM,s concentrations (ug/m’), and PM,s/PM;, ratio from July 13 to July 20, 2018, at

Yeonsandong in Busan.

July 13 July 14 July 15 July 16 July 17 July 18 July 19 July 20 July mean
PM,o 353 39.5 41.6 41.7 48.2 45.1 65.5 60.5 30.0
PMys 26.1 29.7 35.1 342 40.5 37.5 57.3 51.2 21.2
PM, s/PM;o 0.75 0.76 0.86 0.83 0.85 0.85 0.88 0.85 0.70
NORe©| 27} 0.259} 0.1013d 77, ti7] Sl SO, 714 PMioitt PM, 5] A2 tfsteet ZL BAIAIZRS: it
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Fig. 1. Hourly variations of meteorological parameters from July 13 to July 20, 2018 in Busan Meteorological
Adminstration (upper, 46 m) and Guducsan radar observatory (below, 518 m).
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Fig. 4. Daily variations of (a) PM,o, PM. 5, and PM, s/PM, ratio, (b) O3, NO,. SO, (c) NH;", NOy', SO42', (d) SOR, NOR
of PM, 5 from July 13 to July 20, 2018 at Yeonsandong in Busan.
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