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Abstract In order to identify the source of pollutants flowing into the Korean Peninsula and predict their impact, it is

necessary to understand the characteristics of aerosols over the Yellow Sea. The Korea Meteorological Administration (KMA)
has been conducting aerosol observations over the Yellow Sea in spring through the annual YEllow Sea Air-Quality (YES-AQ)
joint observation campaign since 2018. In this study, aerosols in the Yellow Sea in spring were classified into the Background
Particle Group (BPG), Fine particle Dominant Group (FDG), and Coarse particle Dominant Group (CDG) based on the
particulate matter less than 10 um (PM,;) and the particulate matter less than 10 um (PM;,) mass concentrations obtained
from the ship-based Optical Particle Counter (OPC) measurements. Statistical tools, such as the Gaussian mixture model and
Gaussian kernel analysis, were utilized to classify the groups effectively. In company with, we presented various threshold
values for the ratio of fine and coarse particles that can be easily distinguishing the FDG from the CDG. The BPG accounted for
approximately 50% of the total data, and showed mean mass concentrations of 24.0 ug/m? and 15.1 ug/m? for PM;o and PM, 5,
respectively. In the case of the CDG, PM,, and PM, s indicated the highest frequencies around 50 ug/m?® and 15 pg/m?,
whereas they showed the highest frequencies around 45 pg/m? and 35 pg/m?®, respectively, for the case of the FDG. Our study
provides criteria for easily discriminating natural and anthropogenic aerosols from OPC data in the Yellow Sea. In addition, it
contributes to enhancing the reliability of aerosol analysis through mutual complementation with other instrument or
analysis methods in unstable ship observation environment.
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Table 1. Period of the ship-based aerosol observation by year.

Cruise
Year
15t Cruise 2" Cruise 3 Cruise 4™ Cruise
_ May 1-10 B _
2019 Apr.15-24 *May 1-2 May 15-24 Jun.4-13
_ Apr.4-13 May 11-22 _
2020 Mar. 20-Apr. 1 *Apr. 4 *May 11 May 27-Jun. 5
Mar. 22-Apr. 2 _
2021 *Mar. 23 Apr.6-15 *’:\p:‘ ig_ig -
*Mar. 28-Apr. 1 pr.
*: Asian Dust days in Korea
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Fig. 2. Comparison between Ship-based OPC and APS for (a) PM; and (b) PM, 5.
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Table 2. Comparison of PM;, concentration (ug/m?) in the stations around the Yellow Sea provided in previous studies.

Stations Mean Standard deviation Period Reference

Yellow Sea 66.0 135.0 Mar.~Jun./2019-2021 This study
Yellow Sea (w/o outlier) 51.2 45.2 Mar.-Jun./2019-2021 This study
Anheung, Korea 42.8 30.1 Dec.2017-Apr. 2018 Leeetal.(2018)
Fujiazhuang, China 66.9 51.8 Jan. 2002-Dec. 2013 Yang et al.(2016)
Ganjingzi, China 102.9 69.4 Jan.2002-Dec. 2013 Yang et al.(2016)
Hongwen, China 65.7 38.1 Jan.2002-Dec. 2013 Yang et al.(2016)
Gosan, Korea 43.4 32.1 Jan. 2000-Dec. 2014 Yang et al.(2016)
Ganghwa, Korea 53.9 374 Jan. 2000-Dec. 2014 Yang et al.(2016)
Taean, Korea 54.4 36.9 Jan. 2000-Dec. 2014 Yang et al.(2016)
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Table 3. Threshold values of the ratio of fine particles to
coarse particles for the classification of CDG and FDG.

Fine Coarse Threshold

particle particle value
PM_ratio1 PM, 5 PM;o 0.42
PM_ratio2 PM, PMo 0.36
PM_ratio3 PM, 5 PM;o—PM, 5 0.69
PM_ratio4 PM, 5 PM,o—PM; 0.59
PM_ratio5 PM, PM;o—PM, 5 0.55
PM_ratio6 PM, PM;o—PM; 0.56
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