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Abstract

Increase of the greenhouse gases emissions during last century has led remarkable changes in our environment
and climate system. Continuous monitoring of atmospheric constituents over the world is positively necessary to
understand these changes around us. The concentrations of greenhouse gases (CO,, CH,, N,O, CFCs) have been
continuously measured at Global Climate Change Monitoring station in Gosan, Jeju since January, 2002. In this
study, the variation characteristics of greenhouse gases as well as their annual, seasonal and diurnal trend using the
data from January, 2002 to December, 2005 were analyzed. The raw data which was used in the analysis were vali-
dated with the methods recommended by WDCGG (World Data Center for Greenhouse Gases). The concentration
of CO, was increasing continuously by 2.1 ppm/year, while CH, did not show any increasing or decreasing trend
clearly for 4 years. The concentration of N,O was slightly increasing and CFCs were decreasing except CFC-12
which has longer lifetime compared with other CFCs. The variations of the greenhouse gases at Gosan were shown
to be consistent with the global trend. But the concentration level of CO, in Korea was more or less higher than
abroad.
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Fig. 1. View of the global climate change monitoring
station at Gosan, Jeju.
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Table 1. Yearly average concentrations of CO, at Gosan in Jeju and other monitoring sites in domestic and abroad.

(The data of the other sites are from WDCGG web site (http://gaw/kishou.go.jp/wdcgg/html)). (Unit: ppm)
2000 2001 2002 2003 2004 2005
Taean 3734 375.6 377.8 379.7 381.6 383.5%
. Anmyeondo (KGAWO") 377.0 381.0 383.3 388.5 387.3 392.0
Domestic 2
Gosan (Metri®) 373.8 373.2 375.6 381.9 - -
Gosan (ME®) - - 379.2 380.0 380.3 386.2
Japan_Minamitorishima 370.3 371.7 373.8 376.6 378.2 380.7
Japan_Yonagunijuma 3718 373.4 3755 378.3 380.0 382.5
Japan_Ryori 372.6 3734 3759 378.6 380.3 382.4
China_Waligun 370.3 3713 372.7 376.2 378.2 380.4
Abroad USA_Mauna Loa 369.6 371.2 373.0 375.8 377.6 380.0
USA_American Samoa 368.2 369.8 371.9 374.0 376.0 378.0
USA_South Pole 367.0 368.6 370.7 373.0 375.0 376.6
USA_Barrow 370.8 372.4 374.3 3775 378.1 381.0
Germany_Schauinsland 371.0 3724 374.2 378.3 379.6 382.2
*Annual average value excluding Nov., Dec. data
'Korea Global Atmosphere Watch Observatory, “National Institute of Meteorological Research, *Ministry of Environment
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7] (Non-Dispersive InfraRed analyzer: NDIR, Ultramat
62 302 F712 AT AT oAEEA: F=E
A2y B, 9535, 9B T8 F43H9 2, CH,S)
Ae FheasntEaY /a3 ZE7] (Gas
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Fig. 2. A box diagram for monthly variations of CO, at
Gosan, Jeju (The box is 25th to 75th percentile
and the higher dot and hat between higher dot
and box are 95th and 90th percentile respectively.
Red and black solid lines in the box are average
and median, respectively).
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Fig. 3. A box diagram for hourly mean concentrations of
CO, at Gosan, Jeju.
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Fig. 4. Diurnal variations of CQO, by seasons at Gosan in
Jeju.
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Fig. 5. Variations of CO, concentration at Gosan and
other sites in domestic and abroad.
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Table 2. Concentrations of non-CO, greenhouse gases
at Gosan, Jeju during 2002 ~ 2005.

CH, N,O CFC-11 CFC-12 CFC-113

(ppb) (ppb) (ppt) (ppt) (ppt)
2002 17845 3139 269 545 89.1
2003 1802.6 3153 258 536 834
2004 17969 3177 250 538 76.9
2005 1784.8 3179 254 547 78.0

ol X FF THE4(Global station)ql w9} Zof
(Mauna Loa)x =} #Z&4 ¢l = (KGAWO) Y |
F AR AeuY U 8 ¥ovh wit dok
o] 921§ stete] P& wH = FHtE AHrd
e AEwskg Jebidn S 247A f5L
o) B9 ALl o] B2 oz velygn & 1
Ak Me] CO, 5=+ el CO, s=9 #AF
34 Jeldth. WMO WDCGG A 7kt 2-417]
) 3|8 (WMO Greenhouse Gas Bulletin, No. 2: 1,
2006)0) &3k 20059 CO,9) A AT FF T
379.1 ppmel™ At 1033 (1996 ~200513) 5kl v}
B d¥9yd 3% E01EE 19ppmez el
200549 MG T M AYF L 386.2 ppm
ocex A AT HiF FERCE o Tppm ¥ e
2 vepgor, A9+ ¥E gtog 33 dgd F
b ok 2ippm A= A AT AYT ¥E F
&R 7 A Jebgoh
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HalEsieit)el 55 HE 4o
= 20029 BE 20054971A] AF DAF R F
]zﬂ/\oﬂ)q 223} o]AbFlElA 9)o] 2A17)A o
A w=olvh wvke] AL T 41d okl HE13
Z2b FAZE elA] ekshem, 2005 7)1E A
Al wWet ¥ 1,783 ppbel i, 20059 AFE T
Aol A 28t wigte] AFF F =% 1,785 ppbo s
el 324ke] oF 2ppb A viehdTh olAbEE &
9] AeE FH 415@ A& A Frlsle o, Az
F olAalEA A 3 3192 ppb (200592 AF=
Tkl &4 2005»4 e lf‘E%k(3l7 9 ppb)
3} 1.3ppb ol & e Q. 285 7 Ed2A
%ﬁﬂ dstEsieias] 749 lEﬂi o)A 2}
3 Al weh ¥ 3gEe] Aag FATeEH

J. KOSAE Vol. 23, No. 4(2007)



492 344 A - o5 - FAu] - oyl - el

C=3 Gosan, Jeju
-— y=-0.0781x41804.8990
R=0.025

CH, concentration (ppb)

3691236 091236091236 9 12
2002 2003 2004 2005
Month

Fig. 6. A box diagram for monthly variations of CH, at
Gosan, Jeju.
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Fig. 7. A box diagram for seasonal cycle of CH, at Gosan,
Jeju.
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Fig. 8. Variations of CH, concentration at Gosan and
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Fig. 9. A box diagram for monthly variations of N,O at
Gosan, Jeju.
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Fig. 11. Variations of N,O concentration at Gosan and
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Fig. 12. A box diagram for monthly variations of CFC-11
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Fig. 13. A box diagram for seasonal cycle of CFC-11 at
Gosan, Jeju.
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Fig. 15. A box diagram for seasonal cycle of CFC-12 at
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