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Abstract

Since November 1990, observations of carbon monoxide(CO) levels have been carried
out at Tae—ahn Peninsula(TAP) in Korea. Analysis on atmospheric data, obtained in the
period from November 1990 to February 1992, is carried out and the results are included
in this study.

It is observed that variations of monthly average level on CO are in the range of 141.61
~516.06ppb(amplitude 374.45 ppb). An average level in 1991 is 308.18 ppb. CO ob-
served at TAP has a larger seasonal variation. One of reasons appears that CO of TAP is
strongly influenced by local sources and westerly airflows.

When this gas of TAP i1s compared with data observed at Korea National University of
Education(KNU) and in Seoul, we learn that CO values of KNU are higher(in average 2.
15 times) than those of TAP; CO value observed in Seoul are 7 times higher than those of
TAP. We interprete that air samples taken both at KNU and in Seoul are influenced
strongly by local sources than those at TAP. According to analysis of trajectories and air-

flows, the CO value is higher with NW airflows than the value with SW airflows.
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dE2(CO)= F2 dad 294 d2Ald
wol A ol xFA wir]zlast AMvle] o
aFolA Fol WiEdch ol dsiRtrE 2oF
2 53 AgY FFeo2 FH3 Fusld F8 o
712 49 stz zHEHT ot o Yo
9] ¥=(100ppm o}3h)el A= AEA 2 F3iL ¥
AE UFA we AR of8A ot AEtg F
EolAl QoM datsietis AR HrFEul
3} ZAgtsto] Carboxy hemoglobin (COHB)E &4
Fo 2 YAF A2 ADV5S Wi (Dix,

1981). CO2| & - MEol A% A% =it T3
o, 538 A7) AR # A7 CO
2 MiAA HEe] a2 Utk Z1F FA sla g
734 RUEFel #F oA F dArstelae
g #FAlo] ZrletH A vl NOAA(National Oc-
eanic and Atmospheric Administration)®} CMDL
(Climate Monitoring and Diagnostic Laboratories)
oA A AA 357840 NOAA/CMDL flask
sampling network2 A8l COE #23t3m ¢}
(Conway et al., 1988). o] #ZA 4ol =AF
FEAE AHE o COrt AERFTTE AHEE
4 4 ¢}, Cape Point (347 21°S, 187 29'E) ol 4]
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19784 1986712 &A% Ao wp=w 3
gk 2 aghe] Aolzl 25ppboiw Hugte 9~
109 (b B)oll, Hiaghe 2~3Y(F2 H50]
1} o]& 7})el vehdoh(Brunke et al., 1990). ¥
£ CO2] AAW3Est Mauna LoadlA® #&
o AYFZ Qs 6719 So]xlcH(Seiler et al,
1976).

olalgh AA o] XA FEo vzt e}
gl = CO 7129 wi7dsx o o3l monitor-
ingdli <lAl ¢k B AFeME et Me
Ago 2 NOAA/CMDLY =g& wol A7)
238e} AViH RUHee fs) COoe A
F5L FAskgct. 19900 119388 19924 24
7t 9 AARE EAste AA CO wiAs=e W3t
A% dolrsted, 4 eibt=(TAP)el4 3
2% 293 MAFEE FFYNFE(KNU)
A #E&F local FE FAHANA #EHI} AHF,
AgsEE vnsle I35 COY YAES 93
od, A 717 @& CO9 s WstE ZAbshg]
o}.
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Al %L AA e Fo24 T R A
Ao} AL AHANA 100km )3 Hejzxl F
o] HFael(WMO B4, felvztes Age]
st AbgdAlHe] ARt oled 271E #E X
& #7071 =i e 2 drEAT e
FHE NMEAEZE 7R REEHe SAAREA
E Aajds] & o] A ol FHow 2
A7zt AR Fol FAEE =L 2dH
L 2(TAP) f&40lch #3344 dxees 72
593 oddel FARE FolE A9eR® 2 A7
o] FAle] & RgHE FEH4R APt #
ol i 20me} Aol A e #5
ANEL FIE o]0 o

22 35 %W BMYH

#&717)1 9F NOAA/CMDLoj A A Fg
Martin and Kitzis Sampler(MAKS)E& A}-83}4c}.
MAKSE F77} 1lkgo & Fui7} 7b5aich

CO 7}2¢] sampling® H=ZE o]43ted flaskel
7|8 Y& flask air sampling ¥& A}83tgc}.
o] Ao flasks #ZLo= mEctS alrjE o
2718 ¥odor}, 237} mR2 flushing Bhgo

pumpE o83t flaskol]l F71& A} o]2%
we F71E tEEte] W] oo FHHc} 1.3
~159 A= © F7E €& F Aok eiFuidg
TAPel A4 ZA% sampleE-2 v]l=F NOAA/CMDL
o] ¥ x GC with mercuric oxide reduction/res-
onance fluorescence detectione @ HFAEgic}. B
AAre] AT ~1% o]tk (Conway et al., 1988).

3. 2 AtalElA 2] source®t sink

3.1 AEIEIA 2| source

12 Aol Q$HQ] sourcesZRE W&
sl global CO9 ¥$lE eldt}d(Informatics,
1979). xtd A ql sources ¥ 7} 8% A CH,
9] 4tslo|w, HAe 9l natural hydrocarbon
I AERRE AHe W& sdeldes oA
229 &5 5o 9ME I Azl wE
< FHdRY die}t AHE S &4 2Ry
AR diel 43 FUPl FrAlc olF
FAAE BHAUAe] 9lern] 3] A<l sourc
esol| 4 & Ac}(Finlayson—Pitts, 1985).

CO9l <& wid F7135tgdrl. o)2ijt F7le 5
2 <lgl"el CO W&o 7]l COE WA=
717 € F g e 9R2RE oA (h)
7b g o FE gpaAde 3gHEe] A}
¥t} (Finlayson-Pitts, 1985).

h

h
HCO+0, ~ HO,+CO (2)

Table 1. Estimated range of global emission of CO
from natural and anthropogenic sources
(Informatics, 1979).

Source Categoly Estimated Emission(10° metric ton)
Nature
CH, oxidation 60-5000
Oxidation of natural hydrocarbons 50-1300
Microbial activity on oceans 20-200
TOTAL 150-6700
Anthropogenic
Fossil fuel combusion 250-1000
Forest fire 10-60
TOTAL 260-1060
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h
2HCO+0, — H,+2C0 (3)
h
h
CH,CHO — CH,+CO (5)

Ao 2 WEEE CO 80% oliel W2
A42RE eon Mee CO9 1% Amute] wa
A e 4§ F JME™-e A 97 €09
o] 55% ol4& AAE AAFAe) FHE A
L8 278tz 9ok 1965~1979 F<F < $=ql
Co8 wiEe]l A wbEeo] 1/3 o]xuk 1965~
19753 A A7k 44 %9 F71E 2k g 4
719} Ag 103l 2t & A Jd& A
o]t} (Cheng, C. K. J. et al., 1986).

3.2 gitsiErA9| sink
COY sinkZ24 714 8% 72 OHs} 9 ub-g-o
2 OHell 9% CO9 4t3t= WA ssteiA 7]
A & sink9] 3hitolr}
OH+CO — H + CO,

o] Wge 2Esh grede] JEshe ~300° K ols
A BAS AUAL A9 0oln, Gl ¥ETE
2 ojueh olsel Eks HFAeLY o)fo|

e

oFzke] CO9 sinkeo|ch(Seinfeld, 1986).

3.3 TAPo|AM2 giAlSiElAS| Bl BT

q71%e de CO9 =+ #He W5y £4
(2~3714Y) W&o AZkzt FhH oz W) & 2
= #5717 F9 CO9 $5F uehd Aol
1990 11Y3E 19927 297}Ale] FE X5 4y
2 oo Hazhe 798 9 HFX= 14161ppb, ¥ F
A& 63.02ppboict. Fuighe 11¥2 o HF A&
516.06ppb, U&= 747.71ppb2 el FHazhel
a}ol= z42t ¥ 374.41ppb, A 686.69ppbe]ict. ol&
Cape Point?} Mauna lLoa o H]&] #&Eo] nj$ =
o, ojgigt & Aboji= TAPo| 2= ql sources?] o
g wll§ 7stA o) WEe g Alg =)

e} COZE AlH Hsdde e 1Y 18 §
gt o F ok dFdd HAZE VEF F 12
oA AeAEwA F71817] AlEtste 1AE =& o]
2 Boll FHuizte Rolx rh o)F AAd wHE e
Al g2t e) qzbislel AL 4dge] 2w, A
+H BAE 7)Fo 9% sources2HE 9 o]F &
o] & A%E v|R7] WFel Hez AQYztEr). o)y
g wsle JB ofxa)sle] Cape Point(34° 21'S,
18" 29E)d M= @3} Hoighat Hagho] zhzt
9~1093} 2~39el vep}s 2 & 25ppb A=
ole] Z71-g& 1979~19879 ok Wi 05% A=
Ach(Brunke, 1990). 23 12 3l 2 w =i
Zo4 #&5 CO ¥=+& oF 160~440ppb HE
o] 1991 CO ¥x 9 HFx= 30818ppb3 <to

Table 2. Concentrations of atmospheric CO observed in ppb at Tae-ahn Peninsula, Korea during 1990~ 1992.

1990 1991
NOV DEC JAN PEB MAR APR MAY JUN JUL AUH SEP
394.43 29.82 49841 709.06 28227 239.99 24379 281.07 212.69
39845 45859 746.35 33463 19384 14874 254.97
31139 25346 27413  239.07 63.02 25671 18757
45299 297.22 24296  287.98 69.61 180.79 19556
301.61 11138  137.79
MEAN 39443 270.82 39257 42958 38643 24262 14161 21683 21270
1992
OoCT NOV DEC ANNUAL JAN FEB
349.67 747.71  433.68 463.58 23599
15944 15758  196.83 48146  317.65
222.92 64288 35507 24750 38261
170.48 601.64 37757
171.80 380.52
MEAN 21486 516.06 32853 308.18 43494 32845
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Fig. 1. CO variations at Tae—ahn Peinsula, Korea from
1990 to 1992.
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4. TAPT} KNUollAM 9] 2AtslEts s d|i

% 3& TAP3 KNUSA #2% C09 528 v

7§ Aok vz J REKNUS CO ¥=7}
TAPRch 4 Feow, HF A= 507.12ppbolt).
ol Higty AF AloleolA WA EHE FF BEF
o source?] H&gg Az th CO9 FwAbr}
2 AL CO9 #AgYo) 2 x A9 TG 3}
Mdg 4ujel AFa w77 b2 e HAYEs) o
Zojc}.

KNU #Ag& el e AF, ZXYdozyy
9 29839 £ JF FTAAUZEH w &5
R sourced 7hA T glew, o 2kmE Hojzl

= 4314 2] =271 gle] g2 ztEo) o] Ffr)
olef= Wi 2 TAPLS HHAQ ¥ - o|F Aoz
pzke] =3 o] glom F9ld @2 AEw AME
ol vl o]oiAl AlF A etk =, W, 7}Eo.
2RE ofgte) AdR FpAES MY F gle
U ZgAde e CO7d tha A 4 ) E
3] <77} W hazer} #AE o CO $=71 &A
vepdt}, o)Zle F7i7l AAFe] glo] #Fite] of
7] wEolc}.

E 4= FAA 5T HMET FFY dass

Horr
2

&9 A WREge ReAFTh $AAE ppm H9E

23t NOAAL ppb @9]2 BAgch

Table 3. Comparison of atmospheric gases measured at the seashore(TAP) and inland sites(KNU).

. CO . . Wind speed Temp.
Date Site (opb) ‘Wind direc (m/s) ) Remark

92/2/28 TAP 377.57 WSW 25 14.0 cloudy

" KNU 1,409.09 WNW 0.3 9.2 hazy

92/3/6 TAP 271.87 5.0 6.0 —

4 KNU 564.33 24 4.3 -
92/3/13 TAP 543.87 1.0 8.0 -

" KNU 1,076.90 calm 4.0 dense fog
92/3/20 TAP 573.89 4.0 9.0 —

" KNU 745.34 1.5 9.0 cloudy
Av. diff. 507.12 -

Table 4. Average CO values(ppb) observed in Seoul

and Chongju.
Date Seoul Chongju
92/2/28 4,500 2,300
92/3/6 1,600 600
92/3/13 3,700 1,600
92/3/20 2,300 600

¥ 3% 4% wlzsw 19929 249 284Y9] A% o

qko] 378ppb, KNU7} 1409ppb 4] ejakoll 4 =) 417]
2] 120km "o}zl KNU® A COz} 3w o)A &7}
Heow FFAME 1300ppb2 o BFLee AXT

fRAote) @3 wsstch 2t AL e
o of 12008 CO7k 71 55ich. 39 6L wigto)
272, AT 564, A7 600ppb2 Al Fo] 2 ol 4
Jgsteden A 4¢& CO ¥E7h o 599
271 Addeh ARA ARE 39 13424 B
544, »Qd 1077, AF 1600ppbE 71538t o] A
$E ejbuch Uo7k oF 29, FF7h of 3 %
o 9@ 39 204 BY e L 574, A
745, 3% 600ppb A HFo] Hairch i ¥
o zeh A% HE3He 2,300ppb2 A BkrTH
i} ¥4 COZF A4 He] WFHAh
A el 29 28U okd AdAl whatol
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27139 Fwe AT wjdubee] Eglow A4
3} 850mbell 20KTSe) FA 7| {7t F3FAA #
JE et A 28 27Iske] el YA
F BE5F A% 2z glo] wigky gho] wi%
vton] wYdiel AF = efjebe) 2 o] 27 544~
600ppbE 71&-st5 o &% 6uf<l 1600ppb o] %
o} Abe 32 eldebr) ariske] FAlel el ¥
Azt stgdon ol sl mUdr} efste) 2w
Mgo] 6ulE 7|Eatgch 4WA At kel 9
A A71ge JPor feliele EHFAL vl
o] Bglond o2 <ls] ®iek 574ppbel w2 @
o] Z|EEHNAzn Iyl 745ppb,  AlEe]
2300ppb & 71 =3t 4ch.

ol 472] AMeE T H et A& A
o wAsEe HYag(441.8pph)E JFeE
120km §-Zo] F8&o) sl AF = KNU: )
AEEol 2158 Fo| #E=ich ®igty #F
52 FgE Fotsts] e FE AFo] =
Y Qen, AFE Hawze FeEoR 3
o ook @9, N2 A& FFghe 3,025ppb
24 ®ek ALY 6.68u1F A o) A& CO
712 A4S gaFa ok

oAb rlo

5. 24 JIAS(0AISIEIL, HIENTH RAISIE
20 4B

B AdFae oJastel sl wElslAE FAd B
Z&gch(A1a4dF). 8 5= 2471~ CO, CH,s}
C0¢} A#& zAMg 7e|ch. CO9F CO, CH.et CO
o] A@ASFE zbz}b 0.7024, 049252 4, 0.0019] %
Zo| 4] CO8 CO= Absto] 3 CHe} COX A
o) sit} o}Ae CH9 AstalA& B o CHellA
CO9l AL o7 FAL A9 COE vz 4
AL 5 7] &l

E§ COX local source®] QFL =A o
CO7t & o CH.8} COt ¥o W o}F Fhe] w73
#o]7] Bt} local source?) <&kg o] wa 9irh
= AL gugch

Table 5. Correlation of CO,, CH,, CO.

Correlations:  CO, CH, co

CO, 1.0000 .2846  .7024**

CO, 2846  1.0000  .4975**

CO .7024** .4975** 1.0000

N of cases: 56 1-tailed signif *~01  **-001
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Al2f) 1. 19914 4% 209

49 199 AAd7IEe) g2d fephleles Ayl
HoR EFo F4& F 1044mb 217]9} 2] <dgko
2 37t gglon FAZEA nighe] filslm
WS, AL FEHA AHGdE Ak
o] <& okshA wkx gich #&H wEF FRd
Abe)he 1006mb A 7lsto] gtz o] BH-x|urol
geke u)xw i3] Wdate AL PAHEA
% o olFsiddct. 20de] A FFo
Az 9wl 27ghe 1,034mb2 ks A o7k
FE0 8 olFile feljel A FHe A
vz 9dglew wEFxplelE t}A] 1,006mb # 7]
sto] A gt o)'d 850mb R 500mb Ar|x:
Setetel g HMFe] B 9LE o + Utk

2% 28 19914 49 209 backward trajecto-
rye|c}. 0000UT 1 1,200UT2} 850mbs} 1,000mb
o] A7tell @& FI1F olFo) wad 7)F} uhFe)
vlelgzpxdog e wWedA FYsEz e
4 9o

ol e} A dr|zet F5A7|E, 18X trajec
tory ¥4o) 2&d ol'd 7|FE& WF Ao HRE
WA edAe) 7lAES FubEa waA $=ny
27E o)lFd $5& o F Uth #HFAUY 20
o 12:00) #H=x)Ae] ulzte NNW, 5m sec'o]
Q2 e FHE Bk 249 daksslte] ¥
L& 253.46ppbe)git}.

TRAJECTORIES TO TAP(36.73N, 126.13E) 91110-4/20/91
C: 1,200 UT 1,000hPa
D: 1,200 UT 850hPa

A’ 0000 UT 1,000hPa
B: 0000 UT 850hPA

Fig. 2. Backward air—parcel trajectories arriving at
Tae—ahn Peninsula on 20 April 1991.
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At 2. 19914 79 242

79 239 AALr|E 2w AepHAde] A
sl $-2luje}l FRA ) HAH glen® v}
Ao w7t HHZ(AAF 40.6mm) HeljPoFo 7 A
B ulgto] fdEZ AR 24 oA AwpAAde
2 A%l FEAN ¥E Wgen 7t MY
o] oFsl =}, 249 850mbe} 500mb U7 =i
gaw gus BRdis Z4Fe] fd=ET dA
2 FE 9 GRE dAFe) viaH s {4
3 99t 2% 3= 249 trajectoryelr}. 1000mb
215 EAUsAS FeEgs AH wE S22
gutze $<lEx 9dglen 850mb 7iHE dxA
ojubutm, wHeld, AR RE vl wEA
ol &3t

olate] A= 9 trajectory ¥-Aell &JstH ol
2 JHe F2 Sy vay ARYE T4
BB o)glow shtxdle] ZASe] %zt E¢E
Aoz sz ol F5% CO 5=+ 69.61ppb
o]}, o] e Ao wjAF = I gt
ot} (&1L HR, 1990).

ol F AHE wlud & o FE FA4F VIF
o % 3% 7199 edEA 9 skart ke
Fgyr) Besgeke) visnd AR 7RI} olF
& grc} CO9 ¥xrt o & S & At
oA FT APRAe @ g AF JlAE
o] 7|1FE wet FUER oFdH & 5 Us&
A&t
TRAJECTORIES TO TAP(36.73N, 126.13E) 91205-7/24/91

A 0000 UT 1,000hPa C: 1,200 UT 1,000hPa
B: 0000 UT 850hPA D: 1,200 UT 850hPa

100°E

Fig. 3. Same a Fig. 2, but on 24 July 1991.
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7. 28 ¥ M

199031 11¥2¥ 199243 247tx] CO<) wl7A%
x7b u)g AR 28-S Ao =gk #
23} B35 AT =29

1. =¥ty Asizle shAat CO7t Ald WHE
goieE AE FHHA & F itk C09 Al HE
& Al odAzbwsl, ALA HHdRe Avlel B
AF 715 A7 source2H-Ee o]F Tl 1 4
ole] slew Fxwsizl AF AL 71H9 olF ¢
Agd o9 source?} G4¥S& CO7b 73hAl w7

o2 Au X

2. 1991 CO¢} A7 =+ 308.18ppby e
71 ¢ sEE 63.02ppbsrt. HubrelA el CO
v 7357} 100ppb H = eo|B2 °F 200ppb= 7%
£ oz} o)E=o] & & AHH source?] FFS
we En 2 PzbEct,

3. TAPellA &g CO9 ¥x7} KNUOA I
23 gtEch YW gt o)z COo wHAgtlo)
2 g wirrta 3 sHdged AL E o
KNU =]ge] TAP®.t} local source2] <338 743t
Atz e A de]7] wFolct,

4. 19 ol #E9 g P BAAIE 8]
b g A9l $AM71HFY f Wit Co9
27l S RAFS) )AL F39 4l
WE 7txel 2 GEA0] J|FE wet o5 F 9
& HaEoh

5. CO,, CH.s}b= o] =gk COzte Ao A o)
AEEE 2 Jehdz glel ety wiAF=aS
160~440ppbe] & W5 & R AFUc.

6. elatellA FF/ 120kme] F3}Ee] HAFP
KNU$9] CO zt2 wiA# S 40 2v) o)iHE B 5
Qo o)y FF F&Eo EoA glE CO wH9
HEE Lo

7. &8 AgdH 5 dr|F9 F7 COFte
AgH w5 of 7= A,

olAate] AFEL He S datad FAsS o
o ZAstelrz WESL ol Frlde o] 71A A
g ™ol 2t gtz ALzel FHE 57 A
)

=3 AFo] R ¢ V2AE I o Ao
mzsrozy $ehjelel el FEo 33

#9 % 2 9Y ¢ obud oj4d
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