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Abstract

The altitudinal potential source contribution function (PSCFa) method was developed by considering topography
and height of back trajectories. The PSCFa calculated on the contributions of trans-boundary transport to the hourly
mean concentrations of aerosol optical depth (AOD) of the Aerosol Robotic Network (AERONET) in the
Distributed Regional Aerosol Gridded Observation Networks (DRAGON) KORea-US Air Quality (KORUS-AQ)
campaign from March 31 to July 1 in 2016. Eastern China (33°N~35°N and 119°E~121°E) can be the major
source of trans-boundary pollution to the western area in South Korea resulted from PSCFa (0~700 m). In this
study, AOD by Moderate Resolution Imaging Spectroradiometer (MODIS) was compared to verify the source
regions. Regionally, the effects of the long-range transport of pollutants from the eastern China on air quality in
south Korea have become more significant over this period.
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FHE B4 AAGL Ao 7| 5sker &
o] AFole BTt A7FA 7|oAF AbEol 284
o] At} (Ramachandran et al., 2013). °]& FE3}7]
93}, 2 AHEE Moderate Resolution Imaging Spec-
troradiometer (MODIS), Multiangle Imaging Spectrora-
diometer (MISR), Ozone Monitoring Instrument (OMI),
Cloud-Aerosol Lidar and Infrared Pathfinder Satellite
Observation (CALIPSO) 59| AFHYA UFdEgAIZE
B g Weel olol2E B3k £ (Acrosol Opti
cal Depth, AOD) ¥ &2|3}8H4 E4& #5330
(Kahn et al., 2010). T3, A4 AOD ¥ & E 3L (More et
al.,2013) 5O 2 RE ooj2F9| FoF E4 & FA}
A, IEE WS A} AAste] Hi7] 5 ol
o2Eo FUHA BE SHL BT (Kim er
al.,2016a; Bibi et al., 2015).

& 2 d7] 34 =5 1T o), FoHAIoHA
A2 AAACE 7] 2ol Azt 2| F shuteltt
(Tao et al., 2016). o]= L FAT AHASI= Qg 3t
gAY F7F 5 d9Ad drledEd e 57t
Wk ohyet, Absl 229 St & QIRh fAbe] =
2 YT A2} 2743 Z=A|o|th(Tan et al., 2017). ©]
o] m]=+ National Aeronautics and Space Administration
(NASA)°f|A 20114 Distributed Regional Aerosol Grid-
ded Observation Networks (GRAGON) 789|21S 713
3to], A A|A Aerosol Robotic Network (AERONET)
=23300] 98 $2itelo] Tl SunphotometerS
AA|ste] BT ol ARAEY e
Aol nFHAYE A5 E B9 o5 A=) Ao
£ Folx, insitn 24 WAt ol A2 749) v
4% 9 AL Bl 2UE e ARE B8
stof ololzEo] G3e AAHLE BT Kim
et al.,2016b; Lee and Son, 2016). AR 72| A A A |
A 5007] o]A A2]E AERONET2] Sunphotometer
= AODERE ofy e}, thitet o= & YHRE 59
ARE FAT 4 o, A9 ddgES st
AEste ol W 83 TS g9 ok w3 &
% A4 9] AERONET #&Z27=35 4 9499 dx
oz Zg3) gt £3] 2016 9]= KORea-US Air
Quality (KORUS-AQ) 749|217} tj&o] DRAGON-
KORUS-AQ & sto] gt=y F&&2 974
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Hj &Y Eo] Ex35k3 lo] (Hua ef al., 2016), FA]
L FEHo] U d7|Hel A FF
o] Xtk (Bae et al., 2014). 53], F5=olA LAY
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48 foi7] SfalAl, 1A e W woE o
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= 34} 2d (FLEXPART)®] 7§2HE| 91tk (Stohl er al.,
1996). 0|3 A 2| o] Lo thiet A K94
< =0]7] $J3l, Potential Source Contribution Function
(PSCF) 2dglo] A3t} (Zeng and Hopke, 1989).
PSCF 2dl2 d72 =g Anel tf7] & 2FE2°
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Fig. 1. Schematic Diagram for Potential Source Contribution Function-altitudinal (PSCFa).
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2.1 AERONET Aerosol Optical Depth (AOD)

AERONET-Z sunphotometerE ©]-835to] 15 A|#
£ A9 83 F.97] § % Aol vek AOD, %,
o|2E YA, A Gl § Hget o2&
287 EA AEEZ AF3toh(Barreto et al., 2016;

Table 1. Summary of Operation Conditions of Sunphoto-
meter in the Mokpo National University during
the DRAGON-KORUS-AQ Campaign.

Model CE318

Spectral range (nm) 340, 380, 440, 500, 675, 870, 1020, 1640
Target Sun

Wavelength scan 10 second (total three times)

Time resolution 3 minute

Holben et al., 1998). 2 HALoAE dxlxoz £
et A #5E AERONET AODE HIFLE, o|&
NASA Goddard Space Flight Centerol|A] A @5H &
£ 0] 83} t}(http://aeronet.gsfc.nasa.gov/). FLZ,
XA 57449 sunphotometere]] et YRS F
Lof vreb i
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= 34 3145 E 7¢€ 19714 &3 EH AOD AR2E 9|
L3t AR = 50] AAH Level 1.55 ol—ﬂo]-gi
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Fig. 2. Time series of hourly averaged AERONET AOD at the Baengyeongdo and Gosan Sites (open and solid circles
indicate Level 1.5 and Level 2.0, respectively) and scatter plots between Level 2.0 and Level 1.5 for the mea-

surement period.
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AERONET AODS] zt2= 34 (1) 9574 ©lolg
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o] FAJE . SFATE Level 2.09] Ho]E|7} FA=7]7h
A LA FE7A] HA) G2 A7ro] A o,
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2.2 Potential Source Contribution Function-
altitudinal (PSCFa)
PSCF 2 do]| A% 7|% AE = National Oceanic
and Atmospheric Administration (NOAA)O A A3}
L o9& ng A= o] LA th(Stein ef al., 2015).
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2.3 Moderate Resolution Imaging
Spectroradiometer (MODIS)

2 AFollA F7HAA PSCFad] A& Bl £4
317] J8l, NASA Q1 F9A (Terra/ Aqua)oll A AJ&s}
£ MODISE o5ttt 7HeFs], & AtollA ARS
H MODIS AOD #A&& 36719 Fehajda 144
MODIS Al A4 ¢] LIB A7 =ZEF 0.66,0.86,047,0.55,
124, 1.64,2.12 ume| & 77 Jdzko] A=, T3
g 9 gdugE H8& Fte] A&EE Collection 6,
Level 2 A& (Z.EH: Terra MOD04_3K, Aqua MYDO04_
3K)o|t}h(Kim et al., 2016a).
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Fig. 3. (a) Averaged AOD by Sunphotometer in Aerosol
selected locations in the western area.
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dots) by five AERONET sites, (b) longitude side elevation (Height vs. Longitude) for top 35% back trajectories,
(c) latitude side elevation (Height vs. Latitude) top 35% back trajectories, and (d) three dimensional view for all
back trajectories (green dots) and top 35% back trajectories (red dots).
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sith. & 2 2 48 A AL o ARYS 2
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£ ol&3sto A ()¢} Zol 7HEAE A&kt 1L
=¥ PSCFa 22 2W, PSCFa(0~700m)9] 7S &
= AAGFA] FHA, Hff 0.793 (120°E, 34°N) £, ¢
E(33°N~35°N), & A= (119°E~121°E) ¥ oA B
# 0.63408 BAFo] B 1% (0~700 m)o] Al
PSCFa #H1ghe Uehiith %, 53 A7 Fo
A LAgE ol RETL, T FEF S AXHA A
A ol& ofojR2Fo] AT AR AtRHT. 3L,
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Jeong et al.(2017)] 9J3}H, HAF 48 A AoA
25 A o|23 g Eo] V,Ni A ZEH 95t A
g vj& olo]2F 9] PSCF Ax}e} PSCFa (0~700 m)
A7t v FARE 99 LAEE I AYgoR
Uetlet. olo] & n=gHoA A F= et
HE I 4% L 980 w2 TS vHE THs
/go] gttt PSCFa(700~1400m)&] 7%, 5= W& W
2% (33°N~37°N) ¥ AZ (115°E~120°E)2] LY
gt o)A AHH LR ¥ PSCFa k& Uehiith
ol F= SollA LA H ooj2F o] A% 700~1400
mo| A A7 7 D S W A ofol2E 9 4F
g 5ol g3t AEA 71 A ol gt o] &} ofjof
2Z9 1% HF 7F5Ao|t}. AERONET AOD7} o
oZE Y ¢ T AE AR AR EAS 9
3ot dl AT leBm, 9] F 7HA] 7HeAd Y ¢4
=95 2 dFolA EE 4 itk ol 9] TS
Higo g toket B4 35 AiT 3 &% d+E
233t oA o]t} PSCFa (1400~2100 m)2] <, Y=
(35°N) € A& (125°E)E SHoE 3 Aaiet &
PN FHH R =2 PSCFa gh& ettt Aut
W& 224 x§ste], 3 F PSCFa 9ol 9&FS
3, F5 WS 9 s5=o4 ST ofloj2F0] A
e AXNHEA B AAZRER AIREY, AR
8 nd AAEA, & dGolA & FH49 #
ko] A4 758 Aoz Aot} PSCFa (2100~
2800 m)2] 7%, 9% (37°N~40°N) Y A E (120°E)
9 2 FEE FRo|A], B A Hof| vjg AF o =
£ PSCFa ZH& UEFATH PSCFa (1400~2100 m)2} 5
A A9 AL E o, FARE 9ol g wgitt. uhA|
o 2 PSCFa (2800~3500 m):= 9= (35°N) ¥ A=
(127°BE)y& $HL= wi¢ v|eket g Uetith o]
2 AF 717 T 9 AT G904 FYE dloBE
of oJ§F AOD @32 ufj- w|H|s}t.

PSCFa9] ZAE vlm BEA3t7] Y3, AF YA
(Terra/Aqua) 3Z9] gt MODIS AODE 13 79|
UFEPth. MODISE A]3joF#] 9 57]2] AERONET &
A F 270 ol 49 35%F YeEt= Al sk
A, 371 AAY ol ATt ALBgt 464174 504
ZF o] 9 e WA Y & ARE ol&5. 1
A7t AERONET®] ZA3ko] tjsl MODIS &3k}
&5k, A9l 35% HaA - 1287] (AR} H 15

45N , , 20

° 40°N
g 1.2 a
E=1 o
s x
350N 08
0.4
30°N 00

Longitude

Fig. 7. Averaged AOD (color bar: AOD level) by MODIS
related to top 35% AERONET.

A whd)e) whele Hashe] 0.5°x0.5° HAER 1
5ol Uebiich. A9 QB9 BEARE Avnd,
Z|t] 4.011 (121.5°E, 33.5°N)2, Y= (33°N~34°N) &
A% (121°E~122°F) H o)A B 17118 BEAE4]
t}. o] PSCFa (0~700m)2] $%=(33°N~35°N) ¥ 7
E(120°E~124°E)9] 919t AATIch BF 37 55
Ao YA YHE B e B 5 kol B
© AWATAA ek 2 At Qg (Hua
et al.,2016). 2 AL 7|29 g 2N H1 A7
3 PSCF 2dlo] 1522 1#ste] 243 27+ PSCFa
R, 12 A0 A A B o3 FF B
= 49 e 0GB 9 sy 7124R
2 28% 5 Uu. A 44 B B2 L o
2ol glo}H Tg FFsiut.
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my
rhu

2 A e {4 oloE2E 3 EY A9S
B2A435}17] 93llA, 20161 DRAGON-KORUS-AQ 745
717 Bt F 39 31YRE 7Y 147 S3E
AOD 2.2 o] g3hich. Seliket Asieto] 9133 5
Z9] AERONET AOD$} A& 9 J1% £4%& 53,
AafAt di & W 37+Z A} Potential Source Contribu-
tion Function-altitudinal (PSCFa)2 £4]3} %1 t}. PSCFa
(0~700m)%] A, = AUTZA] FHAA =2 g
UFEFY 2, PSCFa (700~ 1400 m)9] A<, 23 W2
9% (33°N~37°N) @ A% (115°E~120°E)e] 2]
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A uiEo]] o3k YAt e FEH] TAY FoR A
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