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Abstract

Semi-continuous measurements of PM, ; mass, organic and elemental carbon were made for the period of Janu-
ary to October 2014, at six national air monitoring stations in Korea. OC and EC concentrations showed a clear
seasonal variation with the highest in winter (January) and the lowest in summer (August). In winter, the high car-
bonaceous concentrations were likely influenced by increased fuel combustion from residential heating. OC and
EC concentrations varied by monitoring stations with 5.9 and 1.7 ug/m’ in Joongbu area, 4.2 and 1.2 ug/m’ in
Honam area, 4.0 and 1.3 ug/m’ in Yeongnam area, 3.7 and 1.6 ug/m’ in Seoul Metropolitan area, 3.0 and 0.8 pg/m’
in Jeju Island, 2.9 and 0.7 ug/m’ in Baengnyeong Island respectively. The concentrations of OC and EC comprised
9.6 ~15.5% and 2.4 ~4.7% of PM, 5. Urban Joongbu area located adjacent to the intersection of several main roads
showed the highest carbon concentration among six national air monitoring station. On the other hand, background
Baengnyeong Island showed the lowest carbon concentration and the highest OC/EC ratio (4.5).

During the haze episode, OC and EC were enhanced with increase in PM, 5 about 1.3~3 and 1.3 ~4.0 times

respectively. The concentrations of OC, EC in the Asian dust case are about 1 ~2.4 times greater than in the non-

dust case.

The origins of air mass pathways arriving at Seoul, using the backward trajectory analysis, can be mostly classi-
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fied into 6 groups (Sector I Northern Korea including the sea of Okhotsk, Sector II Northern China including

Mongolia, Sector III Southern China, Sector IV South Pacific area, Sector V Japan, Sector VI Southern Korea

area). When an air mass originating from northern China and Mongolia, the OC concentrations were the most ele-

vated, with a higher OC/EC ratio (2.4 ~ 3.3), and accounting for 17% of PM, ; mass on average.
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Fig. 1. Sampling locations of intensive atmospheric monitoring station.
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Fig. 2. Monthly variations of OC and EC concentrations.
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Fig. 3. Monthly variations of OC and EC concentrations at 6 sites.
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Table 1. OC/EC ratios and percentage contribution of
OC, EC in PM,; at 6 sites.

Site OC(%) EC(%) OC/EC  PM,;(ug/m’)

BI 100 24 4.5 29
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HA 12.6 3.6 3.8 33

YA 14.9 4.7 32 27

JI 14.1 39 3.6 21
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Table 2. Literature values of OC/EC ratios and OC, EC concentrations for overseas stations.

Sampling site OC/EC ratio OC (ug/m’) EC (ug/m’) Sampling period Reference
This study 35 4.0 1.2 "14.1~10 -
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Table 3. PM,;, PM,, and carbon concentrations during haze episode and Asian dust.

Species OC (ugm’)  EC (ugm’) OC/ECratio OC/PM,sratio  EC/PM, ratio  PM,s (ug/m’)  PM,, (ug/m’)
Haze episode 74 3.0 2.5 0.08 0.03 97 134
Asian dust 52 24 22 0.08 0.03 67 170
Non-event 3.3 14 3.1 0.12 0.05 29 47
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Fig. 11. Backward trajectories of air masses arriving in
Seoul for 72 hours.
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Table 4. Concentrations of PM, OC and EC each wind-directions.

Wind direction ~ Count ~ PM,s(ug/m®)  PM, (ug/m’)  PM,/PM,ratio  OC(ug/m’) EC(ug/m®)  OC/EC ratio
I 6 77 144 0.53 9.8 30 33
II 18 96 151 0.64 75 3.1 24
111 10 93 135 0.69 46 23 20
v 6 71 135 0.53 54 32 17
VI 6 86 132 0.65 6.1 28 22

Fig. 12. Satellite picture of Aqua/Terra (MODIS).
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