g 7| RAdes] A A1zl A 5%
J. KAPRA Vol. 12, No. 5(1996) pp. 541~554
Journal of Korea Air Pollution Research Association

19944 AtZof HEIS HFZ I4boM2 SO, s Wit §Y

Characteristics of the Baseline SO, Concentration Variations
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0l -0l T MBA - #HR

ZEE - SHTY - A
NxRBoATE AFRARRATE
DA F S 3k
Dataeb| 27 B4 QT
(19963 8% 319 A<, 1996\ 12¢ 49 A=)

Kwang Mi Jang, Ho-Geun Lee, Myoung Seok Suh, Kyoung Yoon Park
Chang-Hee Kang?, Chul-Goo Hu?, Shang-Gyoo Shim?
Systems Engineering Research Institute,

U Department of Chewistry, Cheju National University
YKorea Institute of Science and Technology
(Received 31 August 1996; accepted 4 December 1996)

Abstract

A set of 1994 data was analyzed to investigate the characteristics of background surface SO; concentrations at
Kosan, Cheju Island, Korea. The SO concentrations at Kosan site show a seasonal variation with a minimum
(0.46 ppb) in summer, maximum (1.02 ppb) in spring and an annual mean of 0.83 ppb. These values were 4~ 7
times higher than those measured in other remote areas, such as Bermuda and Oki Island, but they were similar
to the baseline concentrations of other sites in the world. The diurnal variation of SO, concentrations was very
small and it shows a peak at 10 am in spring and fall, 2 pm in summer, and | pm in winter, respectively.
Correlations between local meteorological parameters and SO, concentrations were not significant. This
suggests that the variations of the Kosan’s SO, concentrations were relatively independent on local meteoro-
logical variables. Backward trajectory analysis results showed that the seasonal variation of the SO, concen-
trations was mainly due to the inflow of air masses from the continent in spring and from the Pacific Ocean in
summer. The results also revealed that the air masses with the highest SO, concentration came through China or
the Korean peninsula in spring and through Japan during summer. It was found that the SO, concentrations at
Kosan were under the influence of passage of air masses arriving at this site.
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Fig. 1. The location of the Kosan station at Chejudo.
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Fig. 2. Windrose of surface winds in, spring (a), summer (b), fall (c), winter (d) at Kosan.
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Table 1. The seasonal mean and standard deviation of meteorological data in 1994.

Spring Summer Fall Winter Annual (iggg;

Mean STD Mean STD Mean STD Mean STD Mean Mean

Temp(°C) 13.0 6.1 24.6 5.5 18.7 6.6 7.6 5.1 16.0 15.6

Rain(mm)* 403.2 - 463.1 - 336.6 - 174.4 - 1377.3 | 1118.3
Wspd (m/s) 6.8 4.6 5.4 4.1 6.2 4.4 8.6 5.3 6.8

Rhum (%) 78.8 17.5 86.1 14.3 70.8 18.2 66,6 17.5 75.6 77.0
DewT(°C) 9.5 7.2 22.2 5.5 13.6 7.4 2.3 5.8 11.9
Seap(hPa) 1014.6 7.1 1006.8 5.0 1016.8 6.7 1021.5 5.8 1014.8

* : Summation

STD, standard deviation, Temp: temperature, DewT: dew point temperature,

Wspd: wind speed, Seap: sea pressure
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Fig. 3. Frequency distribution of SO, concentrations at
Kosan.
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Table 2. Monthly variation of SO, concentrations at
Kosan during study period.

Year Month Mean(ppb) - STD  Frequency
94 1 1.00 0.93 633
94 2 1.22 1.43 670
94 3 0.95 1.06 694
94 4 1.15 1.35 720
94 5 0.75 0.28 155
94 6 - - -
94 7 0.81 1.67 223
94 8 0.34 0.47 689
94 9 0.72 0.79 621
94 10 0.72 0.78 715
94 11 0.78 0.92 547
94 12 0.55 0.51 740

STD: standard deviation

Table 3. Seasonal variation of SO, concentrations at
Kosan during study period.

Season Mean (ppbv) STD* Frequency
Spring 1,02 1.17 1569
Summer 0.46 0.95 912
Fall 0.74 0.83 1883
Winter 0.92 1.06 2043
Annual 0.83 1.03 6407

»

STD: standard deviation
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Table 4. The comelation coefficients between the SO, concentration and meteorological elements at Kosan for

the study period.

Season Temp DewT Rain Rhum Wspd Radi Seap
Spring 0.16 -0.01 0.13 -0,27 -0.29 0.17 0.12
Summer 0.13 -0.26 0.08 -0.35 -0.18 -0.06 -0.09
Fall 0.06 -0.17 -0.01 -0,38 -0.25 0.22 0.18
Winter 0.16 -0,02 -0.30 -0.24 -0.21 0.23 . -0.14
Annual -0.08 -0.17 0.13 -0.30 -0,20 0.07 0.10

* Temp: temperature, DewT: dew point temperature, Rhum: relative humidity, Wspd: wind speed, Radi: radiation,

Seap:. sea pressure

Table 5. Comparision of baseline concentrations of SO, at other sites in the world. (Units : ppbv)
Station Concentration Period Remark
Colorado 0.75 Georgii(1970)
American Tropics 0.1~1.3 Lodge et al.(1974)
Tropical Rain Forest
West Africa 3.5~ 10 Delmas et al.(1978)
Antartica 0.3~1.4 Fischer et al.(1968)
Bermuda 0.06 26~28 July, 1988 | Sievering(1992)
Oki Island 0.15 29 Sep. ~ 7 Oct. 1991 | 91 ICAC/APARE/PEACAMPOT
” 0.22 18~12 Nov. 1992 | '92 ICAC/APARE/PEACAMPOT
Tsushima 0.92 4~11 Oct, 1991 ”
Hiroshima 2.1 1~16 Jul. 1982 | Mizoguchi et a/.(1985)
West America 0.29~0.58 Nov, Miller(1992)
Kosan 0.83 1 Jan~ 1 Dec. 1994 | This work
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(Akimoto et al., 1994, Hastie et al., 1988).
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Table 6. Distribution of air parcel trajectories arriving
at Kosan by sector on April (upper) and
August (lower).

Number of Trajectories*(% of total)

Section 1 day | 2 days |3 days | 4 days
prior prior | prior | prior
1 . Korea 9(17) | 9(17) | 8(15) | 4( 8)
Il . Northern Chinaj 10(19) | 10(19) | 12(23) | 17(33)
I11. Southern China| 28(54) | 28(54) | 28(54) | 26(50)
(including Taiwan)
IV. Pacific 5(10) 5(10) 4( 8) 5(10)
V. Japan 0( 0) 0 0) oC o) | 0C0)

EEEE

* . Number of total trajectories is 52.

Number of Trajectories*(% of total)

Section 1 day | 2 days | 3 days | 4 days
prior prior prior | prior
I . Korea 0o o) 0oCoyl oCcoy| oo
II . Northern China| 0( 0) 0 0) 0( 0) 1( 2)
[I. Southern China| 14(27) | 14(27) { 15(29) | 13(25)
(including Taiwan)
IV . Pacific 24(46) | 25(48) | 27(52) | 28(54)
V. Japan 14(27) | 23(25) | 10(19) | 10(19)

* : Number of total trajectories is 52,
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Fig. 8. Continued.
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