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Abstract

To distinguish between high particulate matter (HPM) and light Asian dust (LAD) events, aerosol optical
properties from GOCI were investigated in Seoul from 2014 to 2016. The poor air quality case caused by fine
atmospheric particulate matter (i.e., 80 <PM,,< 400 pg/m’) is clearly separated from the case of heavy Asian dust

that generally shows the PM,, concentration more than 400 pg/m’. In this study, we have found eight cases for the
poor air quality and divided them into the two events (i.e., HPM and LAD). In case of aerosol optical depth (AOD),
there was no big difference between two events. However, Angstrom exponent (AE) for HPM events was greater

than 1, while that for LAD events less than 1. As a result of comparing aerosol type, non-absorbing fine mode

aerosols were dominant for HPM events, but coarse and absorbing coarse mode aerosols for LAD events.

Therefore, AE and aerosol type from GOCI can be used to distinguish between two events effectively.
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Table 1. Information of the selected 8 cases during 2014 ~ 2016.

No.

Period

Air pollutant

Maximum PM,, concentration

(pg/m®)

1 2014.02.21~28 Particulate matters 201

2 2015.10.19~22 Particulate matters 160

3 2016.03. 19~21 Particulate matters 119

4 2016.04.08~10 Particulate matters 236

5 2014.05.26~29 Asian dust 210

6 2015.03.01~02 Asian dust 289

7 2015.03.20~22 Asian dust 244

8 2016.03.06~08 Asian dust 207
AT dol2Ee] EAL oFske b g AMSEE AR HELR o 83 B ok GOCIY 4=
YEYZ0It} o] Sunphotometeri= Bjfo2HE o BL dls BEA A%, 424 5E,F RGEY Az
A 9 Ak QAE AR (340,380, 440,500,675, 5 S0 W BEE B9 AYVA A4S AAksh
870, 1020 nm) ol Al T&3te] ofoj2E0] Fetd & I glon, T 0|9 oojzE 9] FoHH B A7 E
A& A&t} (Holben et al., 1998). Sunphotometer+= Sk AF=35ar 9ok

Ag Qi 242 B oJol2E FBHEA (Aerosol
Optical Depth, AOD)$} SAEE 2|42 (Angstrém expo-
nent, AE)S AF&3}, Inversion 29 9] 8 Ar=Z
At UARES o] &3] TR Y| = (Single Scat-
tering Albedo, SSA)e} Fu] =7] EXZ (volume size
distribution) 59} A2E AF&3d}3 itk (Dubovik et
al.,2006; Dubovik and King, 2000).

2 ATAE AL Ao AT AL Aol
E ARrE o]&ste=dl, AHEE AE+= AERONET
level 2.0 (20149 1€9EE 20159 129) R+29} level
1.5 22 (20169)0|t}. 3+ GOCI® AERONET #}&
oto] HlwE §J8] AERONET #& AL 7|Eo=z
0.1°x0.1° ¥ Yo &A5t= 7 717k GOCI &+

= o] g3fo] H|wWtg on], AERONET 2&22] <
1AIZE Hatshe] ARSIt 18] GOCIQ] AOD At
EE2 550 nmo| 22, AERONET At&Eof| A 714 7+
7S 500 nm A2} H|ZEP.OH, AES] A2 GOCI
9} AERONET 25 440~870nm 222 A-4-5+ct.
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A19] GOCI A dloj2F At el 9F ol 7Y
Hlem (Lee e al., 2010), H]FF o] g HHE
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&9 A=t A=A 2Ea1, AA GOCIoA
221 o] AT MERRE fEsA) ooz
B3t B ArEshe ggEo] /EE AT (Choi et
al., 2016). WAz #EE AF Aol 7] et
MERRE FE/AS/E 5 olol2E o] 2A3
3 QAL AT o F, ARE S| nrel syt
27, 42 ol 4EE 2Bt £A9} P4
Ao Ha vapEosiy A dd/ARE
W 84 AT SRS, Sl AN L Bzt 9
47t A F4o) thet AREE S RS A
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X =8 (Fine-mode fraction, FMF), 440 nmoj| 4] €] SSA
of we} 4% 26719 oojz2F 2@ 550 nmof A
of oflol2% ) o] (AOD)E Akt 1% w4
g 7] A RRAES] & ALY Zel7t 7t
Z 2o nEl 52 2 E 6kmX6km 37t SJAEZ AOD
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Fig. 1. Time series plot of PM,, concentrations for high
particulate matters (a) and light Asian dust (b) dur-

ing 2014 ~2016.
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Fig. 2. Comparison of AOD between GOCI and AERO-
NET for high particulate matters (blue) and light
Asian dust (red) cases.
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Fig. 3. Distribution of Angstrém exponent and AOD
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Fig. 5. Frequency of aerosol type for high particulate matters (a), (b), (c), (d) and light Asian dust (e), (f), (9), (h) cases.
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3.2.3 Ol{2 & 7 (Aerosol type)

GOCIZRE A&EH«= oo|2F ArE AODSL AE
25k ofy g} oo} 2F F-& (Aerosol type)o] =H 2
A 67}A] & (Dust, Non-absorbing Coarse, Mixture,
High-absorbing Fine, Moderate-absorbing Fine, Non-
absorbing Fine)2 2 FH3}1 t}(Lee et al., 2010;
Kim et al., 2007). 1Y 5= 720 0|3t dgFoz AL
HA = ARE AT 2FE vAHASG} €2
AL Aol HiEt oflol2F f3E HojEth AsE
ARA A9 AL (3F Sa~5d), oo=2E /8 5
£ 0| Non-absorbing Fine type 22 UElH T} o] =
AES} P72 AEs® uAEA AlElE ulAl R}
ool TS yEtlin, = mjAEA B A
A dA7E F3EHA 7t @4S EQlth(Seo e
al.,2015). 9bd F-& 3FALo] (Y 5e~5h), Dust,
Non-absorbing Coarse, Mixture type2] Al 7}2] FE|=
vehgon], 2 2999 2 YAt 1S 2o
T} ol A Al A AR 2AES EE AL 7Y
429 F=7F AR 108 o] St (Park er
al.,2012), At Alofl= 2 YA e S7FsHARE
A YA 2o ARl Hls) 2A F71skA] ¢7] W&
o2 FHHTH(Seo eral.,2015). T B2 FAke] H4
WA Argo A o] YR mAYR7E EXE] Sl A
o2 4¥o] Mixture typeo] Uehhs o2 gt
=0, ool AolA FE7L Aashs A$ Non
absorbing Fineo] ™&E 7% 3ttt £3], 18 5e9
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104 HQl ule} Zro] 59 29Y 6] %7} 7HASHHA
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w2ba GOCIY) ol 2 §3 AR E 2 o] §31H AE
o nlRlA R TEE AEAS @ BAE TR}
< o ol FA HLE + S Aoz woHnh

2 AFolA= 201495 E 2016W71A] A& 2| o
A st s mAHAIE 2 AL ALl o
gto] GOCI A& 0|83t ooj2&9] Fa+d B4
< A ESITH AODY| AL T Abg 2FoA 20 9]
Wel gho] 12 Ex2E o] §lo] & Xpol&E Hol|A &
Ut AES] A% 1F= WA AtgolM= 12T
F34E BN, g2 A Ade 1R A2 e B
it o]=§k Afo]i= AERONETY] 23 7] £X&
S5l FlE 4= e, Le= vAHA = vlA Y=}
of WAsHA et €2 At 2fdA A 1
A UebES & 4= ASTh B3 o2 5359 F
%, LF= HAHA At o)AM= =2 Non-absorbing
Fined] §3o] Uelgon, €2 3} Ao Dust,
Non-absorbing Coarse 2] &8 o] e} 2zt n] A dAt
oF 2R e NS BTt

w2hi] GOCIoA ABAtE= ooj2& JRZHE 1
TE uAHAeL 2 ALY EAE A 2 5
= 9 g QoA=& Atolof Zo|7h UEhtA] ggt
A5k, 2 9]0 AES} ool 2F fH oAM= F3TE 2po]
7} EAgt= AL =2 Uit o2t Aol @A v
AR o] glo] Adas E 2l Arigh ohy
2t A8 ARE SEFoRN A5k vAHA & I
AFE FEske dl Slo] Bk 5 e =Y e
Zo|tt.
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