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Abstract

To characterize organic and elemental carbon (OC and EC), and water-soluble organic carbon (WSOC) contents,
daily PM, s measurements were performed in August 2006 (summer) and Jan 11~ Feb 12 2007 (winter) at an urban
site of Gwangju. Daily size-segregated aerosol samples were also collected for WSOC analysis. No clear seasonal
variations in EC and WSOC concentrations were observed, while seasonal differences in OC concentration, and
OC/EC and WSOC/EC ratios were shown. The WSOC/OC ratio showed higher value in summer (0.56) than in
winter (0.40), reflecting the greater enhancement of secondary WSOC formation at the site in summer. Secondary
WSOC concentrations estimated using EC tracer method were in the range 0.0~2.1 pg/m? (average 0.42 ug/m?)
and 0.0~ 1.1 ug/m3 0.24 ug/m3), respectively, accounting for 0~51.6% (average 16.8%) and 0~ 52.5% (average
13.1%) of the measured WSOC concentrations in summer and winter. Sometimes higher WSOC/OC ratio in winter
than that in summer could be attributed to two reasons. One is that the stable atmospheric condition often appears
in winter, and the prolonged residence time would strengthen atmospheric oxidation of volatile organic com-
pounds. The other is that decrease of ambient temperature in winter would enhance the condensation of volatile
secondary WSOC on pre-existing aerosols. In summertime, atmospheric aerosols and WSOC concentrations
showed bimodal size distributions, peaking at the size ranges 0.32 ~0.56 um (condensation mode) and 3.2~ 5.6 um
(coarse mode), respectively. During the wintertime, atmospheric aerosols showed a bimodal character, while
WSOC concentrations showed a unimodal pattern. Size distributions of atmospheric aerosols and WSOC with a
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peak in the size range 0.32~0.56 um were observed for most of the measurement periods. On January 17, how-

ever, atmospheric aerosols and WOSC exhibited size distributions with modal peaks in the size range 1.0~ 1.8 um,

suggesting that the aerosol particles collected on that day could be expected to be more aged, i.e, longer residence

time, than the aerosols at other sampling periods.
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Table 1. Statistical summary of PM, 5, EC, OC and WSOC
concentrations in summer and winter.

August 2006 Jan. 11 ~Feb. 12 2007
Parameter (Summer) (Winter)
Average Range Average Range
PM, 5 (ug/m%) 169 3.6~475 221 6.3~451
OC (ug/m®) 3.04 1.00~6.60 3.62 1.05~7.98
EC (ug/m®) 127 057~211 120 0.39~2.93
OC/EC (~) 235 145~4.18 3.16 1.73~6.04
WSOC (ug/m®) 173 0.57~425 144 028~3.72
WSOC/OC(—) 0.56 042~0.77 040 0.25~0.55
(140C+ECYPM,s 0.35 0.15~0.52 029 0.17~0.51
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Fig. 2. Box-and-whisker plots of EC, OC, WSOC, and OC/EC ratio in summer and winter sampling campaigns.
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