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Abstract : Using both Aerosol Sampler and Multi-Air Monitoring Laboratory System, the relationship
of hourly variations of gas (CO, NOx, Oy and particulate matter (PMio, PMzs and PMy) concentrations
were investigated on February 14~15, 2005, under the transportation of yellow sand from the
northern China toward Gangneung city. When PMi,, PM,s and PM; concentrations increased,
gaseous (CO, NOy, Oy) concentrations also increased and vice verse. At 2000LST, February 14,
maximum concentrations of PMio, PM,s and PM; occurred with 133.244g/m?, 53.49g/m? and 43.48u
g/m?, and maximum ones of CO, NOx and Oy were 14,000ppb, 122ppb and 64ppb, respectively.
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When another maximum concentrations of PMio, PMys, and PM; occurred at 0100LST, February 15
with 86.88ug/m?, 45.56ug/m3, 36.70ug/m?, those of CO, NOyx and Oy concentrations were 15,000ppb,
119ppb and 52ppb, respectively. Thus, particulate matters transferred by the condensation processes
of gaseous might make a great contribution of the increase of PM concentrations. During the day, as
the transported yellow dusts and gases from China combined with locally emitted ones could move
toward the top of Mt. Taegulyang inside thermal internal boundary layer of its eastern slope by
easterly sea-valley wind, PM and gases concentrations were low at the city. However, at night, as the
transported pollutants moved toward Gangneung city under a downslope wind and combined with
locally emitted pollutants from vehicles and heating boilers and flying dusts from the road, they were
accumulated and trapped inside nocturnal surface inversion layer at the city by easterly marine wind,
resulting in high concentrations of PM and gaseous.

Key Words : PMio, PM,s, PM;, CO, NOxy, Oy, sea-valley wind, thermal internal boundary layer,

downslope wind, nocturnal surface inversion layer
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Marine atmospheric boundary layer(GHETH7 [AAIS), ZEAl, (b) NSIL-Nocturnal surface inversion layer(OFZ FEIX | ZA|

5). (b)o] 2ERERT0| HoK|eH-B7(QYS )| FX

Ak, ey S0 2 5 AL f}lof oJsl] 7459l th7]Eo] G Y] AlARE 24 14 004+
] Ate] Fafo] FrEE 29 15U 02A17H4] PM108] =7t 54.16~133 24pg/m? 2] #3E5 LER ™
14 20A]of] Zefst=2 UERGTh PMzs2F PM ] AIZPE 23271 PMiodt 22 Al ofl S4-2 Lk
™, 35.02~53.49ug/m? @} 28.18~43 48ug/m3 0| LS ZH=t}, 24 14U 00AIFE & A[ZHQ1 17417}
A (B} 1A17F ) PMio, PMzs, PM: 8] wlf A2 Flei= 7| 9] HEF7E ¢lSiTh

Ak oz gake] f9lo] gl e wEwo] W SAIIGL 09419F EJZAIZITR] 18A]0f PMio
7 A ERAIRE, 29 14 09A] 58 thFe] FARZE BFAIR AE2 02 [f1Ea Qo] 17A17b
A= o) Fhatell ofsll PMio ] w7 A 9] H8kglo] 60ug/m® W2 YRt PMiod} PMas<= 404
g/m*2} 30ug/m? W] F2 PMi} 72 -2 F3 9] ARPE SR s UeEpfiRic), ol E el
Z R E(WRF, Weather Research & Forecasting Model) 2] 3 0OH &S AR5 2j3E 13 109] 7]
ARG v 1ol Aol 2ol 15410 BAkY] w7t WA Yehs o] el Bl 9
ol A EFLO] 3712 7HEE o] TR ol A71H, thiroll s A EHLY] F7|et thr] e d=Eo] o
F74A15(CBL, Convective boundary layer) =2 FHF 4534 532U sfiEol s el &
ZAPH-S- uhet P E AW G AS(TIBL, Thermal internal boundary layer) W& 53) o= AAr
02 o gt R ZFGA] AL PM 527t WA YERITHILE 9a, 10a).

TGS 2= FTARIRI 184] o] 558 PMO| 57 A U= 3 WA off= Bl ARt
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Dol g Aol LARWA] HFO B RE PESHe YAELT} F2AFR A Fol F7I5HL, B
Aol Ao o = Qls) ERel 4 WASHE WAlQ] Fo] Z/ISHEE PM Bk A Hgich, B B

A7 5] 71 87 9 2L 18 71 elo bk lale] F1go R thake] 7 W jeto] U
Ay}, Al E 2R sE WA Zh W QA A BT HASo] o 2iE SelE FAH
Ao} b7 ZAE0] 979 PM BERE T Se] PM 57} 0 Fo 37 ek 4 9lgich
(Z19 10b), whebA Zh S 2h= 14 18A] o] 35 20A17kA] JAMS=H 2] 57t &2 o=
Z7F8to] 204101l PMio, PMs, PMy 9] |t s =7} 22} 133.24ug/mP, 53 49ug/m’, 43 48ug/m’ &2 LFE}
WCHILE 9b).

WA PM O] STt e o, i £ Aol ol ol w7 A= thRaAISE
o} 717k e oA bz o] FAEHl kel Hhe oFol W E WAIAe) FiASo] Aol A E

kol Aol =of, AEFL2) PM =7} vl A YRR THLE 10b). 17 10bojlA] K= viet &
o], thg o] Ake] Aol A FEAIES wet a1 she 25 (Katabatic wind) ¥} ZHg-E-A] ol 4] F3l|=
= 8-3F(Land breeze)o| &3l 748k s AARS(Downslope wind) ol &3l Z-SAI2 =59 SAP
A7} 7S AW Y o7 FE A 9 A =(Nocturnal surface inversion layer) oA a2 R E ZEA|Z &
= &3l &l &5|A| =o 204 FHof| TS A #FLe] PM g7} il-9- 7| = Atk Choi et al,
2004: Choi, 2008; Choi and Choi, 2008; Choi et al., 2010).

20A4] o] HE = E2 9= RYsh= AT Aashal, A FHol WS sl Edert 7
5 212 A710] Aol whe} FE 0 2 F1Ego] 7Bk R 2240l PMyy 7} 68.08,g/m 2 7
2519ich, e o] A7k RRel S0 R ue o] ciebe] Fhate] 9JElo] PM sk oo tha] ofsk
o}, w3k 13 10604 ujel o] ofgle] AlZlo] AupeRE AT TS WztEe] Tz o
off 2] R AIS Eet vl WA F4E oA S Y ARFToE iR di7]|edEd
o] sfsto] ZAEER 15U 01A]°f PMi1o 2] F5=7] 86.88ug/m> = 7 WA o] 2|t 2|7} =] lch, A
wof| FeAlolA AEe titg AFeR ofFst] Al e dedEs A7t sP A=
w2} FSA 2 A £8E o] FAE NS Az AZETKChoi ef al., 2004; Choi et al., 2010), wf2}A
PMio, PMys, PM; 2] 27} Zths 2 3 7] glswr} 29 142 204], 5 A4 Hdlswr) 29 159
01Alof B3k,

15 01A] O] 78 06AI71A] Z-5-A1 oA A -2 e) A= 5ol Mgl sl sall= 24t
E|m2 A|IERe) PM 7k 21 56ug/m7A] FASHA TSI Ea 152 05~064] Rol 7
SAlOl oFet 7t Qlol A=l gt e A= Aol Al HEZ PMO| FrF WA UERgT
2.9~4.7m/s2] W] v]aA] oFpt FAFo] Al 15U 1041714 ASE Rl oH, o] % HyZA
o] TRt & 5F9 siEol AFAIR Eolol ket T 2m/s ofsk= HAstal, 11~17A] Aolof| &
A7t Beso2 Wslete] AeAls AR GFozRE HlojuA| itk PM.st PMi 9] mff AJZbE
SSERTT] PMya} 09 SARSICT, o} Lt AJZHE PMypo] HeAl7) veRd 28 149
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3) ALY ® - 29| Of A JIASEER

18 112 v AlZPE CO, NO(NO24+NO) 2t Ox(O34NO) 7F2:0] gl dirole}, A ey A+

A S AN ARIRE A7V A AHAGR] A dEell AARE HekE7 Al d |71 (Multi-

e

Air Monitoring Laboratory System)-& ARS8l 20054 24 14~16Q 2] NOy, CO, 039] ufj A|ZHH 5

=5 S BAIRE ol vl Al 7h A E o] st AR E R 9 weete| WAIE A5t
7] 18l PMio, PMzs, PM1 9] AIZFE 2329} CO, NO&F Ox 9| AIZPE ES A% W] sttt

7t dEA0] dAVSEE R Agho] tigh A= 2ol A oR o|F9] AaL o, TR E
o] g5S Bl dAVS=ER A= o] PMO] kol & F&= mIA|A| HK(Choi and Speer,
2007), 53| & AollM = WS Sl SUAIAARS Q] PM2sef 2P UAEE=Q] PMy AIRPE 5
H3le} CO, NOx, Ox8] AI7HE F=RISHE ]Il Bl 24510] Ap7|te] S0 =2 iE 5d YAV
=3 & AR} 7 E A 0] 2|99 PMO| 5o} ZIAYEA 9| s ieof| dukut 7]ofshs whefslal
ekt & AtolM= S 59 SEARS] E50] FAZoR off)7] ulw) 7= EY 55
= Aoz S5t A ti7|def 7|ofsh= =S UE7 = offHth 1y ARl =
2HE 5E dAVSEAT 7S QJsf 7100l ) AR B 7R e o] vl AlZRE st
/g HEPRAEE 218 994 ZFS-Aloll BARe] o] Al2HE]7] 2191 14 0048 17A]7k4] 2 18A]
B 169 00A|7FA] BFARe] gafo] k= 71Xt PMio, PM2s @t PMi 9] w7t 57k wf 213 119]
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CO, NO, 57k B S715He PAFS YO0, PM 3557k 143 1) 29 159 05418 A|9jstr
uh 7Heskgch, 58] kel 9 A FAPITE o]l 25 CO2| AIRPE S} PMe] A
20k o9 RABILOM, NO L 29 149 00ARE] 17A4A] B27I7E 2319 FHape] §lo]
22 Mol 7~37ppb7iA| e WekE e 2E Akt wWalepoel Ao Utk Ok

28~64ppb 2] F3EE 211 PM, CO, NOL&| A2 g dir e} Auba o2 fARE FEjo] s et
WA 71 HE}E-L2 CO, NOKol| B2l uf-9- 2ottt

AL AAE ez fd ol whet PMs 8] Fe7} 40ug/miS 23817 AR 24 149 184
HE] 159 03A]1744] CO %7} 6,000~14,000ppb 2] ¥ 9Jol] 91.om NOy &= 51~122pph 2] H9]o]]
AT}, PMig, PM, 59t PMy 2] FHdls=7F Wb AJZkQl 149 20410 CO, NOy, O.9] &7} 7hz}
14,000ppb, 122ppb, 64ppb= YWEMITE 249 154 0149 PMyo, PM252} PM; 9] =7 = HAZ &
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2 U 7R 0] BEH BEE A9 7R AT AP Fol YAHYBAR SEH0] PY
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o= AR} oA EE TR AT S Al A A ool i TIAAEEE0] Y
t}) 7] Al&(Marine atmospheric boundary layer) U2 Fi= 52| 23] s3)|= o]53f 71K 12
oA H5 Hioll 251A| = o 20A] TR0l SAle] AFFT 7R gEE Y FETE ol
o, Aol AxH Ftof 3719 AF(ES 2ol & yehar Qloh

20A] o] HE = E2 9= RYsh= AT Aashal, Wi 919 2R e 7heS A ARl
Ago] whet 7RsEo] AastRe WEE e 7ot v ddEo] gastA| Hol 7IAYEREES] st 04
AZHA] G A SHA HASE: 05A]ofl 71259] =7 Al S71sh=t] o] Ale: dE 249 mg- w2 7]
= oA R AR o] A Vs o= WEE TR JEeE AZE 11 olfi= 1™ 994 PM
O FL=7F 01X 0571A] A2 02 assial Qo] 7IAAEE 50| S 2R AFoR 55
o] A oo 1At g B 22k517] o] o),

wEhA NOL©] 35129} CO) 5127k Z7ko] Lk A7bl7} 5 AAlskglon] haigdsl co
9} NOWE PMy, PMas, PM, &) 5257k} 7iio] 2131219) ke )27 Beke AHS o 4 gl
£35] 7424 2ol FAP} §9IE|o] PMO] 3557} 2012 1] 712489l COZNOLE BAJo] ol

2, A QAU WA IIAAED ool FHORTE SElole AR 0] AEA|Ae) Fha
A}

L FEHE Foll IA| 7]l i}, EZ 7fAAfE o] S-S5 o] AQHAsES] FTlE FA
of FA 71oghE & = Uk W] O8] ARPE W7} wle- Zhof, Oco] S4o] A9 PM §=9] 4
o Y= 79 FA Gk

4, 28

A2 ulAolut FTE0] o] Mol A AL AT F FTAGOR U u) PMs
S PM, &) AP R} PMioah 252 AlZkefol] 222 LeRu], PMu, PMys, PM 9] Hchsw7} 24
142 20412} ] 159 0140l Lrehgh, E3FPMyg, PM,s9} PM,; 9] =7} £718F o CO, NOx =7}
B Z7b5He QRS MGom PM 7L 4 1) CO, NOy, O S22} Z7k5He 28 159 05412
RIS B4 FABteeh, CO9 AP S ERT} PMO| AR SERECL ) GAIIA, NO
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CO, NOy, 0:9] 557} 212} A2 Lreh B2 7}241 2891 CO, NOVH$53142 B3 A4S
AT AT o] PMO| o] 2 L n|XA H9SS o 5 ek
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