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Abstract

From 2013 to 2016, the characteristic variations of PM, s chemical composition and high concentration episodes

were investigated at the Jeju Air Quality Research Center. The average concentration of PM, s was 18.6 + 16.1 ugm™ for the entire
period and the annual average concentration showed about 30% decrease from 2013 to 2016. Accordingly, the concentrations
of secondary inorganic ions including NH,*, 50,27, and NO;™ decreased as well, whereas OC concentrations did not show
significant annual changes. The high PM, s event, which exceeded 24-hr Korean PM, s standard of 35 pgm™3 (“bad”), was
frequently observed in cold months between December and March and also in May. In particular, the NO5;™ concentration was
noticeably elevated when 24-hr average PM, s concentration was observed to be higher than 75 pgm™ (“very bad"), and the air
masses during the very bad condition originated mostly originated in the eastern regions of China such as Shandong and
Shanghai, which was confirmed by concentration weighted trajectory (CWT) analysis. For the PM, s bad case (36~75 pgm™), the
concentrations of 50,27, NO;~, and OC were enhanced in association with air masses transported from the Korea peninsula and

Shanghai region, Shandong and Bohai Bay areas, and Liaoning regions, respectively. NH,* had the best correlation with PM, s,

and showd that it is well neutralized with 50,2~ and NO5™.
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Fig. 1. The location of Jeju Air Quality Research Center (JAQRC) operated by the National Institute of Environmental Research

(33.35°N, 126.39°E).
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Fig. 2. Variations of PM, 5, PM;o, SO,2~, NO3~, NH,*, OC, and EC at Jeju Air Quality Research Center during 2013~2016: yearly
and monthly distributions of 4 days averaged values. The white color is missing data.
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Table 1. Seasonal mean and maximum concentration of PM, 5, water-soluble ions, carbonaceous species, and meteorological

condition, 2013~2016 (ugm™).

Spring Summer Fall Winter
(Apr~May) (Jun~Sep) (Oct~Nov) (Dec~Mar)

Mean Max Mean Max Mean Max Mean Max
PM;s5 214 109 135 100 16.6 137 224 183
PM;o 387 326 19.7 171 26.1 31 36.0 480
S0, 3.82 30.6 3.85 423 2.64 22.1 3.4 332
NO;5~ 0.96 14.8 0.68 18.6 0.60 16.6 1.57 36.6
NH,* 1.52 13.2 1.64 14.6 1.15 10.5 1.51 20.2
cr 0.11 1.32 0.09 2.78 0.10 2.22 0.18 3.12
K* 0.09 1.87 0.08 1.73 0.09 1.73 0.14 7.13
Mg?* 0.01 0.31 0.01 0.35 0.01 0.23 0.01 0.40
Ca?* 0.04 2.16 0.05 1.96 0.03 3.14 0.05 1.83
Na*t 0.14 1.06 0.18 1.91 0.13 1.66 0.23 1.48
EC 0.86 5.13 0.72 4.19 0.79 5.18 0.97 7.49
ocC 2.96 17.7 2.06 18.8 2.70 43.0 371 21.2
Temp (°C) 14.5 29.2 223 35.0 129 29.6 5.50 238
RH (%) 66.2 80.4 77.7 73.0
WS (m/s) 2.60 14.5 243 16.8 2.36 174 2.81 124
#high PM, 5 20 10 1 72
#yellow dust® 6 - 3 14

aNumber of days with the ‘bad’ grade of PM, 5 (1 day average exceeded 35 ugm™)

PNumber of days of yellow dust events among the days of ‘bad’ of PM, s
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Table S1. Summary of yearly average PM, 5 and inorganic ions and organic compounds.

2013 2014 2015 2016

PM, 5 (ugm™3) 1934185 19.7+17.0 16.0+14.9 13.9+13.1
PMo (gm™3) 30.2429.8 30.0£29.9 29.5+28.5 2474222
NO;™ (ugm™3) 1.35+2.56 0.88+1.57 1.16£2.57 0.72+1.87
50,7 (ugm™) 4.65+4.41 3.57+3.84 3.92+3.89 2.00+2.38
NH,* (ugm3) 2.15+1.99 1.51+1.75 1.53+1.93 0.89+1.31
I (ugm™) 0.17+1.97 0.16+0.21 0.13+0.18 0.08+0.12
Na* (ugm™) 0.34+0.23 0.24+0.19 0.18+0.15 0.07+0.07
K™ (ugm™3) 0.19+0.21 0.11£0.17 0.11£0.15 0.06+0.07
Mg?* (ugm™3) 0.03+0.03 0.03+0.04 0.02+0.02 0.01+0.01
Ca** (ugm™) 0.11+0.15 0.08+0.16 0.04+0.06 0.02+0.02
OC (ugCm™) 2.40+2.00 3.07+2.10 3.18+247 277+1.79
EC (ngCm™3) 0.75+0.64 0.84+0.62 0.85+0.55 0.92+0.53

Table S2. Comparison of Jeju (J) and Seoul (S) 1 hour average PM, s mass and concentrations of major components during 5

PM, 5 episodes. (unit : pgm™)
PM, 5 50,2 NO;~ NH,* ocC EC
s J s J s J s J s J s J
Mean (Max) Mean (Ratio)
1. g(')n]t:/rozz%g 863 327 187 B 16.8 B 123 ) 82 6.1 20 16
(200)  (116)  (0.22) (0.19) (0.14) 009 (0.19) (0.03) (0.05)
~03/04)
2 \(’;/g;t;roi(;ﬁ 725 281 125 47 156 10 7.7 17 6.6 35 31 1
~01728) a71) (125 (©17) (017)  (022) (004 (011) (0.06) (0.09 (0.12)  (0.04) (0.04)
3 (angé% g 16 596 310 130 80 109 14 9.0 36 7.3 3.7 27 1
10724 (123)  (125) (022) (026) (0.18) (0.05) (0.15) (0.12) (012) (0.12)  (0.05) (0.04)
4 f‘zpor;rf/’oi%; 694 220 167 B 156 B 102 B 47 18 25 06
~04/18) (166) (500  (0.24) (022 (0.15) (0.07) (0.08)  (0.04) (0.03)
> (S;OTQS;/ZZO; 3 7517 29 198 90 23 23 95 41 33 33 16 11
~07729) (153)  (79) (028 (032 (0.03) (0.08) (0.13) (0.12)  (0.05 (0.12) (0.02) (0.04)
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