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Abstract

This study was conducted to analyze the pattern of CO; concentration changes in various time scale within and
across the Korean Peninsula, We compared the data sets obtained from Moo—-Ahn (MAN) station in Korea with
those determined from major background observatory stations around the world from the periods of Aug. 1995 to
Dec. 1997, The mean CO; concentrations of the MAN area, if computed using the total of 884 daily mean values,
were computed to be 374.5+ 6.6 ppm. When the background data for MAN were compared with those of other
background sites, the concentration of MAN was systematically higher than any other comparable sites. Results of
correlation analysis between MAN and other background sites generally showed up the existence of strong
correlations, indicating that the relative effects of CO; concentration change can proceed similarly over the globe.
However, notable differences in annual growth rate of CO; between MAN and all the comparative sites suggested
that its concentration in the MAN area be regulated in more complicated manners than those in the other areas. It is
thus suspected that the data collected from MAN area be not effective enough to represent areal distribution
characteristics of CO; in the Korean Peninsula.
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Fig. 1. The location of Moo- Ahn (MAN) station (35° 06'N,
126° 17'E) for CO. measurement in Korea.
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Table 1. A summary of data groups for the whole measurement periods (Aug. 1995 ~ Dec. 1997).

Spring Summer Fall Winter Total
Mean=SD(N) Mean £ SD{N) Mean £ SD(N} Mean + SD({N) Mean £ SD(N)
Range Range Range Range Range
CO: 37781£5.2(181) 373.2+8.6(198) 372 17.2(242) 376.1 £4.2(201) 3745+ 6.6(822)
(ppm) 3662~3939 353339590 357.1~-4297 3662 ~3897 3563~-3950
Temp. 11.1£5.1(184) 24.5£2.9215) 15.8+54(273) 23+£30(212) 13.7+9.0(884)

(*C) 09~213) (17.6~29.1) (1.9~27.8) {(—5~19) -50~29.1

Rainfall 13+2.1(61) 19+2.7183) 12£2.0(76) 0.4-+0.8(84) 1.2£2.1(304)
(mm) 0~9.8) (0~12.7) {0~12.9) {0~4.6) 0.0~12.9
Wind dir. 314.5(184) 2111215 353.6(273) 353.3(212) 339.1{884)

*y (0.3~ 360) (0.7~358.6) (0.2~359.5) (0.2 ~360) 0.2~360
Wind sp. 25=1.0(184) 2.4+ 1.1(215) 2.4+10(273) 26+13(212) 25+ 1.1(884)
(msec™) (10~357 09~6.3) 0.6~5.8) 0.2~6.7) 0.2~67

RH 64.8+14.0(184) 80.6+£9.6(215) 60,31 12.5(273) 64.5+17.3(212) 69.0+15.0(884)

(%) (33.9~96.1) (57.0~98.6) (344 ~97.6) (33.0~979) 330~986
Pressure 10171 6.3(184) 1008 +3.8(215) 1018 £5.4(273) 10254+4.7(212) 1017x7.7{(884)

{HPa) (1002.8~1029.9) (995.3~1015.2) (1003.8~1031.2) (1005.7~-1036.9) 995~ 1037

3.2 o|ubatElae] FOX MEjUtA-UFI(9
Sz
717 Bt #3¥ dELF FEE o834
AL 49T FEI 2 Y 29 o5 2949
Aol AT WF7) Asokdg AW ugk (29
2a). Foke] AR 14 RE AMAME CO:8 Fx7} F
7kebe] 4ddel A4 380ppm)E o] F F FA A2
ok AR Aele] wret THE AT IF7)2
Folle dAFez g Hel: oz e
o Aol vld giHez dmol spge] Hoo
(e Z), gt Ayt el oA T(naR), FA
g 3717F KB el 2 A2 (366 ppm)E H.od
Fo9 1 F2E 124718 A&Hom prs) &
ghetAl Aeshs S Bl 4 9l
u)= 2 2439 TAPS} KSN 2lde] 27 3
A Solld MAN A 93} ohb Aol s}
A ek, A7 Bl whE 4 wdekade - f
AR Ve &, 28 i ALl 3%, 8
of MEEE HelFgied, o2l wslepte, 4
WE7E A9 defubA] 4 SMOst SPOE A%
=919 B #52(BRW, MLO)®) gkt wf-¢-
FARE Zlez R{ASUGFIFd T4, 1999 3
-, 1998; o=l 5, 1997; | 2F 5. 1993). 957
Al gleir] fzel wE AGH wmi}e)s} o

==
l

GFAARARNHA A 17 Al 12

A vehted), 53] Babarh kel i)
AdHez 39z Z4s Z A5IE

Z, 't el 928 SPO, SMOE 72} 1.9, 20 ppm
o2 veh} HEgFe] o x| g2 o] &
& 22 b, kel #1338 MLO, MAN, BRW
t 27 59,142, 146ppmez veht iz s}
o]7} ZM, A FE A THE2 Lz AL o
4 Slvh elH T dlesy HiubFrt vhikel ]
s Addes A4 % 3l AF AgEsel &
A3EZ CO9 UAYF 2 Ye) Tofald £z
Hol 37l dEd Aoz FMAG(FHIR =3
3k, 1999; 235, 1998).

4 A Aol Wi W8 WSk wlmEMa)
A% & YHez wE Aug JEAAd 149
A F=AE o83t 2F2HY Ads 19 b
of A 7 AEE 14e] yE8 r|Fez
o] §8ted, BE P4 4 WEektE Ase 4
24 A kel A Mgt Ui WStk 9 Fihe &
A3 o 4 glsich 4 AEFE A EH MAN
A W RE SHAR w5sh dxeed BRW
Aol M o5t 2 Gel wls| L AFFE B
ole} ZL U Aol AL Wl Wi FUe
ge] zlo], b4z 22y H3} Fo] e
2 243 B Az neld



W8] 5z vudoE 5

{a) T 385
a —e&— MAN
T AT —o—TAP
2 —a—KSN
‘g 365 - X —BRW
2 +++ MLO
& ass | o MO
o —*—SPO
© 345
Jan Feb Mar Apr May Jun  Jul  Aug Sep OQct Nov Dec
Month
(b) 1.025
2
& 1000 |
o
=
@
£ 0.975
2 6 5MO
—»— SPQ
0.950
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec
Menth

Fig. 2. (@) Temporal variation of CO; over monthly scale. The menthly mean concentrations for each site were com-
puted using the data obtained during identical periods (Aug. 95~ Dec. 97). The names for each station were
abbreviated as follows: Moo-Ahn, Korea {(MAN), Tae- Ahn Peninsula, Korea (TAP), Kosan, Korea (KSN), Paint
Barrow, Alaska (BRW), Mauna Loa, Hawaii (MLO), American Samoa {(SMQ), and Amundsen Scott, South Pole
(SPO). (b) Comparison of monthly variation patterns among different study sites. The monthly mean data for
each site were derived by normalizing the monthly data to that for Jan. The reference concentrations for each
site are as follows: MAN (376.4 ppm), TAP (368.6 ppm), BRW (366.8 ppm), MLO (361.5 ppm), SMO (360.4 ppm),

and SPO(358.8 ppm).
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Fig. 3. Comparison of seasonal distribution patterns of CO; from six monitering stations. The seasonal mean values
were derived using the CO» data measured during the whole study periods of Aug. 95~ Dec. 97.
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Pole (SPO).
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