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Short-term Variability of Carbon Dioxide within and across the
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Abstract: This study was conducted to analyze the patterns associated with the short-term variability of CO, concentrations
over 24-h scale within and across the Korean Peninsula. In the course of our study, we compared the data sets obtained from
Moo-Ahn (MAN) station located in the far western coastal area of Korea with those determined from major background
observatory stations around the world from the periods of Aug. 1995 to Dec. 1997. The mean CO, concentration of the MAN
area for the whole study periods, when computed using the daily mean values, was found out to be 374.5+6.6 ppm (N =
884); seasonal mean values were found out to be 378 £5.2 (spring: N=181), 372 £10.2 (summer: N =210), 372 +7.2 (fall:
N=243), and 376 +54 ppm (winter: N=206). When the data from MAN was compared with those of major background
stations, the effects of both daily and seasonal components appear to vary distinctively across different stations. Those effects
are expected to reflect the mixed effects of various factors which include: seasonal pollution patterns, weather conditions,
vegetation, and so forth. Based upon this comparative analysis, we suspect that the MAN area is under the strong influence of
anthropogenic source processes relative to all the other stations under consideration. If that is not the case, the existence of
enhanced CO, level may be rather ubiquitous phenomena in Korea. More detailed inspection of CO, behavior from various
respects is strongly desired in the future.
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Fig. 1. Location of Moo-Ahn (MAN) station (35 06' N, 126°
17" E) in Korea.
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Table 1, A statistical Summars of CO, and relevant enviromental parameters measured from MAN Station(Aug. 1995~Dec. 1997)

Spring Summer Fall Winter Total
MeanxSD{N) MeanxSD(N) Mean+SD(N) MeanSD(N) MeantSD(N)
Range Range Range Range Range
CO2 377.8+£5.2(181) 373.2+8.6(198) 372.1+7.2(242) 376.1£4.2(201) 374.516.6(822)
{ppm) 366.2~393.9 353.3~395.0 357.1~429.7 366.2~389.7 356.3~395.0
Temp 11.1£5.1(184) 24.5+2.9(215) 15.815.4(273) 2.3%£3.0(212) 13.7+9.0(884)
(1) (0.9~21.3) (17.6~29.1) (1.9~27.8) (-5~1.9) -5.0~29.1
Rainfal  1.3%2.1(61) 1.9+2.7(83) 1.242.0(76) 0.440.8(84) 1.242.1(304)
{mm) (0~9.8) (0~12.7) (0~12.9) (0~4.6) 0.0~12.9
wind dir.  314.5(184) 211.1(215) 353.6(273) 353.3(212) 339.1(884)
(°) {0.3~360) (0.7~358.6) (0.2~359.5) {0.2~360) 0.2~360
Wind sp. 2.5%1.0(184)  2.4#1.1(215)  2.4+1.0(273)  2.6+1.3(212)  2.5%1.1(884)
(msec™)  (1.0~5.7) (0.9~6.3) (0.6~5.8) (0.2~6.7) 0.2~6.7
RH 64.8+£14.0(184) 80.61£9.6(215) 66.3£12.5(273) 64.5+17.3(212) 69.0+£15.0(884)
(%) (33.9~96.1) (57.0~98.6) (34.4~97.6) (33.0~97.9) 33.0~98.6

Pressure 1017i63(184) 1008i38(215)
(HPa) (1002.8~1029. ) (995.3~1015.2) (1

101815.4(273)

102514.7(212)
003.8~1031.2) (1005.7~1036.9)

1017+7.7(884)
995~1037
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Fig. 2. Frequency distribution of wind rose in MAN from Aug, 1995 to Dec. 1997.
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Fig. 3. A plot of frequency distribution of CO, concentration among different study sites. Symbols for the stations denote:
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Fig. 4. Differences in diurnal variation patterns of CO, in MAN area between different seasons, Hourly mean concentrations
for each season were derived after grouping the whole data into spring (3-5), summer (6-8), fall (9-11), and winter (12-2),
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Fig. 7. Differences in diumal variation patterns of CO, between different seasons from the study site. Hourly data for each
season were normalized to the mean concentrations observed at 1 AM such as 379.0 (spring), 375.4 (summer), 374.0 (fall), and
375.6 ppm (winter), The hourly mean concentration was derived for each season using the whole hourly data sets measured

during the entire measurement periods (Aug, 1995 - Dec, 1997).
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Fig. 8. Differences in diurnal variation patterns of CO, between different seasons for each site, Hourly data for each season
were normalized to the mean concentrations observed at 1 AM such as (1) BRW: 368.8 (spring), 358.8 (summer), 360.4 (fall),
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