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Seasonal variation and origin of long-range transported carbonaceous aerosols from East Asia to the East China Sea
were investigated. The mass concentrations of elemental carbon (EC), organic carbon (OC), particulate matter smaller
than 2.5 ym (PMz5) and gaseous CO were measured at the Cape Hedo Atmosphere and Aerosol Monitoring Station
(CHAAMS) located on Okinawa, Japan, in 2004-2008. The concentrations of these chemical substances were
simultaneously high during the spring and winter (EC: 0.14 — 0.19 pg C/m3, OC: 0.62 — 0.82 pg C/m3, PMas: 14.8 — 19.9
ng/ms3, Os: 43 — 55 ppby, CO: 183 — 221 ppbv) but low during summer (EC: 0.03 — 0.08 ng C/m3, OC: 0.28 — 0.44 pg C/m3,
PMass 9.85 — 14.8 pg/m3, Os: 14 — 23 ppbv, CO: 68 — 93 ppbv). It was postulated that pollutants were transported to
CHAAMS by migratory high pressures and cold fronts from the Asian continent during the spring and winter, whereas a
monsoon transported the oceanic air mass from the Pacific during the summer. The contributions of the carbonaceous
aerosol concentrations from China were noticeably higher according to the EC, OC and emissions. The carbonaceous
aerosol origin was identified by the OC/EC ratios and the correlation between the EC and OC. The OC/EC ratio was low
during the spring and winter (OC/EC: 5.7 — 8.0), but high during the summer (OC/EC: 10.2 — 18.9). These results implied
a similar conclusion, i.e., the anthropogenic pollutants were transported to CHAAMS from Asia in the spring and winter,
whereas in the summer, a monsoon transported the oceanic clean air mass. A photochemical oxidation reaction was also
identified from the high OC/EC ratio. Based on the back trajectories of the air masses, the correlations between the
OC/EC showed that the origin of the carbonaceous aerosols in North China (NC) was different from South China (SC). It
is also suggested that origin of the carbonaceous aerosols in Japan (JP) and Korea (KR) have an influence on the
formations of the secondary organic carbon (SOC) via the reactions of the VOCs, causing the OC fraction to increase.
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Fig. 1 Map of East Asia and location of CHAAMS.
The six areas of air mass origin are divided by dashed lines.

EC X TC & OC ozZE,HbEM LI, 7Y v rfiss
16.7L/min, JHIEFFEIRIREIL 3 B & Lz, 2004 4E 3 AD
2008 43 H ORI ONT-T — & xtge b U TN LT,

PM,s DEERE/SHTIZIL, Rupprecht & Patashnick £1:57
TEOM 7 1~&=%4— (RP1400) Z{#H L7=, = RP1400 I,
PRENFE =~ A 7 v KA O CPM, s SR A IET D,
HIERFEIL 30 53 CTh D, fFHTTIE 2004 4F 3 H —2008 4 3
AlIELNT=T =X ERGE Uiz, TARDY THDH—{bix
# (CO) KOAYv (05 O4#1E, Thermo Electron £
@ CO Z#riEt (model 48C) O3 53#Tat (model 49C) %
L7, 2005 4F1 H—2007 4E 12 A bNI=T — X Z%t5 &
LT, 1 BT — 2 2 TR 21T o 72, I E
L7 a Ve aEg TR OIERE 2% 72% NOAA
HYSPLIT4 €5/ (Draxler et al., 2007) % FV TR
ZEIE L, 2 BERTE TS0 DIE T,

3. HRPLUER
3.1 DFIRCHEITHRFETI7OVILOEMELERER
Hhigg

Fig. 2 12 OC, EC, PM,s E&EJRE, CO, O; DilFZA(b%
R UTe, IRFE T v VR3S 3 H—5 H) (0C: 0.67-
0.81 ug C/m’, EC: 0.09—0.13 ug C/mv’) , &7 (12 A —2 H) (0C:
0.62 —0.81 pg C/m’, EC: 0.08 —0.11 pg C/m’) . #Z 9 H—11
H) (0C:0.39-0.82 ug C/m*, EC: 0.05—0.16 pg C/m’) (i

Table 1 Seasonal percentage frequency of backward
trajectories in the NC, SC, KR, JP, SA and PO categories. Unit; %

Direction Spring Summer Autumn Winter
NC 223 0.0 5.2 33.1
SC 21.1 4.0 17.4 27.7
KR 6.2 0.0 4.5 5.0
JP 11.2 9.3 31.6 7.0
SA 33 23.0 0.0 0.0
PO 24.8 61.0 22.0 15.3
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Fig. 2 Monthly mean and median variation of (A) EC,
(B) OC, (C) PM,5, (D) O5 and (E) CO.
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Fig. 3 Time series of daily EC, OC and Pressure for (A) April
2006 and (B) December 2005.
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Table 2 Mean mass concentrations of PM, 5, OC, EC, TC, and mixing ratios of CO and O as a function of source area.

Direction  PM, 5 (ug/m’) OC (ugC/m’) EC (ugC/m’) TC (ugC/m’) OC/EC TC/PM, 5 (%) CO (ppbv) 05 (ppbv)
NC 17.1+10.5 0.68+0.40 0.14£0.16 0.82+0.53 6.9+4.6 5.042.2 199470 50+£10
SC 23.0+14.8 1.03+0.73 0.26+0.24 1.28+0.96 5.142.7 5.842.8 244+95 51+11
KR 16.0£10.1 0.73+0.39 0.14£0.12 0.87+0.49 7.243.3 5.942.1 194465 52+12
P 14.6£9.4 0.61£0.39 0.12+0.13 0.73£0.51 6.9+4.0 5.7+4.1 15746 45+10
SA 9.0+4.2 0.490.30 0.09+0.10 0.57+0.39 11.6+21.5 6.8+3.5 9950 20412
PO 13.6£10.8 0.49+0.37 0.10+0.14 0.59:£0.49 11.5+20.8 5.7+5.1 131476 30+19
i L BB T 72,
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Fig. 4 Distribution of estimated EC concentrations on
the basis of the Asian emission inventory dataset.
(Reference:Nasa’s INTEX-B mission (2006)).
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Fig. 5 Monthly mean and median variation of OC/EC.
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Fig. 10 Correlation between EC and OC according to source
area: (A) NC (open circle) (B) SC (open square) (C) JP (solid
line, asterisk) and KR (dashed line, square) (D) PO (solid line,
open circle) and SA (dashed line, open triangle) for 2004-2008.
The significance levels are p<0.001 for all correlations.
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mission (2006)) Deep black color: No data.
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