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Abstract

Aircraft measurements have been executed for the purpose of monitoring the long range transported air pollution
and estimation of air pollutant in/out-flux over the Yellow sea. Total 74 missions of measurements have been done
since 1997, mainly in spring and fall. The main study domain was over 124° E~ 128°E, 35°N~37°N below 3,000 m.

In long-term trends, mixing ratios of SO, were around 2 ppbv expect in summer (< 1 ppbv). NOx exhibited 2~
4 ppbv and have no clear annual trends over the Yellow Sea. The concentrations of O; were 51, 58, 41 ppbv in
spring, summer and fall-winter, respectively.

Backward trajectory was performed for three days to investigate the source regions of the air mass. Six regions
were divided around Korea peninsular centering at 36°N, 126°E. I, II, I11, IV and V regions represents in sequence
northeast China and Siberia, Sandong peninsula and Balhae gulf, Sanghi and southern China, the south Pacific
included Jeju island and the East sea included Japan. L region correspond to the airmass from Korea peninsula.

Influx of SO, was approximately five times higher than outflux in yearly flux variation and showed a decreasing
long-term trend since 1998. NOx outflux was average 0.095 ton/km/hr and three times higher than SO, outflux.
In/out flux of O; showed even distribution in yearly basis except 2002 (influx 5.45 ton/km/hr). The transported
amounts from I, II, III regions were much higher than those from other region. In seasonal flux variation, influx
levels of gas phases were the lowest in summer and the levels gradually increased from fall toward spring. As a
result, transport of pollutants begins from fall and prevails in winter and spring.
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Fig. 1. Research domain and aircraft track over the Yel-
low sea. A solid, dashed, and dotted line are trac-
ks for longitudinal, altitudinal, and reference flig-
ht.
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Table 1. Summary of the flight measurements time.

Year Measurement Flight Time of Asian
periods number Dust Break*
1997  10/3~5,12/17~19 12 3/20
3/28~30
1998  4/26~27,11/7~10 9 4/14~22,28

1999 4/9~11 4 1/125~28, 2/27, 4/5

3/7,23~24,27~28
4/7~8,23,26~27

1/2,3/3~7,20~25
5/16~19, 12/13~14

1/12~13,3/17~ 19,

2000 11/15~19 4

2001 4/13~17,11/7~10 9

37~ 11, #17~21
2002 ; ©0 21~23 48~ 10,
[2/14~19 12,16~ 17, 11/11~12
45~17, 5128~ 6/4 N
2003 MU " 3027, 4/12~ 13
3/17~19, 6/15~ 16, 2/25,3/10~ 11, 30~ 31
2004 10/13~21 14 423

*Meteorological Administration.
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Fig. 2. (a) Divided regions to classify the pathway of airmass and (b) backward trajectories. Square plot in (a) is at 36°N
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Fig. 3. Yearly variation of SO,, NOx, O,. Classified to (a) Spring, (b) Fall-Winter and (¢) Summer. In box and whiskers
plot, white thin line denotes mean values. The box represents the 25" and 75" percentile and whiskers
represent the 10™ and 90" percentiles. Horizontal marks are outliers.
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Fig. 4. Average concentrations of (a) SO,, (b) NOx and (c) O; below and above mixing layer during 1997 ~2004.
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Table 2. Statistic of SO,, NOx and O, for designated re-

gions.
ltem SO,(ppb)  NOx(ppb) O;(ppb)
Mean 1.5 2.8 37
Region1 5D 1.0 19 13
celo Min 0.2 0.1 21
Max 3.8 77 62
Mean 1.8 3.1 48
. SD 22 3.0 16
Region Il i - 0.5 23
Max 12.5 16.4 101
Mean 43 3.5 48
. SD 3.0 1.8 14
Region Il vpip 0.2 32 30
Max 14.7 7.7 82
Mean 0.5 3.3 54
. SD 0.5 22 6
Region IV \rin 0.1 0.7 44
Max 2.4 8.3 63
Mean 1.3 5.0 55
) SD 12 19 9
Region V- \fin - 2.0 1
Max 36 9.3 66
Mean 0.7 2.0 43
. SD 0.7 1.6 17
RegionL — pin - 0.3 38
Max 1.8 53 61
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