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Characteristics on the Variation of Greenhouse Gases at
the Background Atmosphere Station in Korea (1999-2003)

Byoung-Cheol Choi’, Ki-Jun Park, Jae-Cheon Choi', and Hyo-Sang Chung
Meteorological Research Institute, KMA, IClimate policy Division, Climate Bureau, KMA, Seoul 156-720, Korea

Rapid increase in concentrations of greenhouse gases since the industrial period has given rise to concern
over their impact on climate changes. The concentrations of greenhouse gases have been measured at KGAWO
(Korea Global Atmosphere Watch Observatory) in Anmyeon, Korea since 1998. The CO,, CH,, N,O, CFC,,,
and CFC,, concentrations of greenhouse gases observed by KGAWO in Anmyeon are 376.3 ppm, 1929.2 ppb,
316.5 ppb, 268.9 ppt, and 542.1 ppt respectively during the period from 1999 to 2003 (5-year annual mean).
High concentrations of CO, during the winter and the spring season might be principally affected by using the
fossil fuel for heating and industrial operations. Although the measuring site in Anmyeon is regarded to be less
influenced from anthropogenic effects, the CO,, CH,, and N,O concentrations in Anmyeon is slowly increased
until recently. This fact suggests a local effect caused by development around the Anmyeon region as well as
a long range transport from China located at the upwind direction. The inter-annual variation of CFC,; shows
gradually decreasing, but that of CFC, shows somewhat steady state differing from the CFC,; case.
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Table 1. Analysis conditions of greenhouse gases.
Items CO, CH, N,0 CFCs
Measurement NDIR
Instruments Ultramat 6E GC 589011 GC 6890N GC 6890N
Detector i Flame Ionization Electron Capture Electron Capture
Detector Detector Detector
Sample Gas Flow 0.6(ml/min) 30(ml/min) 30(ml/min) 20(ml/min)
Co, CH, N, CFC-11(260 ppt)
Standard Gas (3709 ppm) (2043 ppb) 0(310 ppb) CFC-12(540 ppt)
Carrier Gas - N, CH,+Ar (5%+95%) CH,+Ar (5%+95%)
Carrier Gas Flow - 50(ml/min) 75(ml/min) 60(m]/min)
Oven Temperature - 30°C 60°C 40°C
Column - Activated Alumina Porapak-Q Porasil-C
Measurement Interval 30 second 30 minute 1 hour 3 hour
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Fig. 1. Monthly variation of mean CO, concentration at
Anmyeon from 1999 to 2003.
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Fig. 2. Monthly variation of mean CH, concentration at
Anmyeon from 1999 to 2003.
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Fig. 3. Monthly variation of mean N,O concentration at
Anmyeon from 1999 to 2003.
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Fig. 4. Monthly variation of mean CFC;; & CFC,,
concentration at Anmyeon from 1999 to 2003.
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Fig. 5. Inter-annual variations of monthly mean CO, concentrations at Anmyeon, Maunaloa in Hawaii, and Ryori in Japan.

Table 2. Annual mean concentration of CO, in WMO/WDCGG from 1999 to 2003 (unit: ppm).
Station Country Latitude Longitude Height Class 1999 2000 2001 2002 2003 Remark

Anmyeon-do  Korea 36°32' N 126°19' E 47 m  Regional 369.7 371.7 376.4 3789 384.8 Continuous
Ryori Japan  39°2' N 141°49' E 260 m Regional 371.3 372.7 373.4 3759 378.6 Continuous
Mauna Loa  USA. 19°32' N 155°35' W 3397 m  Global 368.2 369.3 371.0 373.0 375.8 Continuous

Table 3. Annual mean concentration of CH, in WMO/WDCGG from 1999 to 2003 (unit: ppb).
Station Country Latitude Longitude Height Class 1999 2000 2001 2002 2003  Remark

Anmyeon-do Korea 36°32' N 126°19' E 47 m Regional 1919.0 1859.0 1952.0 1923.0 1993.0 Continuous
Ryori Japan 39°2' N 141°49' E 260 m Regional 1841.9 1846.8 1855.3 1854.1 1864.8 Continuous
Mauna Loa US.A. 19°32' N 155°35' W 3397 m Global 17634 1763.1 1764.6 1761.7 1769.9 Flask

Table 4. Annual mean concentration of N,O in WMO/WDCGG from 1999 to 2003 (unit: ppb).
Station Country Latitude Longitude Height Class 1999 2000 2001 2002 2003  Remark

Anmyeon-do Korea 36°32' N 126°19' E 47 m Regional 313.9 313.0 3153 3183 321.9 Continuous
Ryori Japan  39°2' N 141°49' E 260 m Regional 315.8 319.2 318.2 317.7 - Continuous
Mauna Loa USA. 19°32' N 155°35' W 3397 m Global 314.7 315.7 316.8 3175 317.9 Flask

Table 5. Annual mean concentration of CFC;; in WMO/WDCGG from 1999 to 2003 (unit: ppt).
Station Country Latitude Longitude Height Class 1999 2000 2001 2002 2003 Remark

Anmyeon-do Korea 36°32' N 126°19' E 47 m Regional 2772 2689 267.8 266.0 264.7 Continuous
Ryori Japan  39°2' N 141°49' E 260 m Regional 268.6 2679 269.5 257.4 - Continuous
Mauna Loa U.S.A. 19°32' N 155°35' W 3397 m Global 264.9 263.7 2624 259.5 257.0 Flask
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Table 6. Annual mean concentration of CFC;, in WMO/WDCGG from 1999 to 2003 (unit: ppt).
Station Country Latitude Longitude Height Class 1999 2000 2001 2002 2003  Remark

Anmyeon-do Korea 36°32' N 126°19' E 47 m Regional 542.9 541.7 541.8 539.2 544.8 Continuous

Ryori Japan  39°2' N 141°49' E 260 m Regional 535.0 541.2 5406 537.8 - Continuous
Mauna Loa USA. 19°32' N 155°35' W 3397 m Global 5345 536.4 5356 536.0 537.3 Flask
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