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Analysis of Aerosol Characteristics through Stereoscopic
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Abstract We analyzed the characteristics of aerosol inflow event observed during May 21~22, 2019 through the Yellow
Sea-Air Quality (YES-AQ) observation campaign. Aerosol plumes were observed between Shandong Peninsula and Gyeonggi
Bay on May 21, 2019 through the Geostationary Korean Operational Multi-Purpose SATellite-2A (GK-2A) imagery. Based on the
NARA aircraft observations, the fine particle increased when passing the aerosol plume at an altitude of 1.5 km. Also, aerosol
light scattering and absorption coefficients increased to 110.3 Mm™ and 6.3 Mm™, respectively. For the case of May 22, two
different aerosol plumes were observed on the GK-2A satellite imagery. When NARA aircraft passing the north plume at an
altitude of 1.5 km, the light scattering coefficient increased to 89.9 Mm™" and the light absorption coefficient increased to 4.0
Mm™". The light scattering coefficient at an altitude of 500 m when passing the south plume 98.2 Mm™, similar to that of the
north plume, while the light absorption coefficient was 8.0 Mm™'. As a result of backward trajectory analysis, it was analyzed
that the origin and movement path of the north plume and the south plume flowed into Korea through the Yellow Sea were
different. In particular, it is presumed that the south plume contained a lot of anthropogenic absorbing aerosols, as it passed
over the areas at lower altitudes for a longer time compared to that of the north plume.
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Fig. 1. KMA observation resources for 2019 YES-AQ campaign. Aircraft (NARA) (a), Anmyeon-do GAW station (b), and Vessel
(Gisang No.1) (c).
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Fig. 2. The routes of NARA research aircraft (blue) and Gisang
No.1 research vessel (red) and the location of Anmyeon-do
GAW station (green) (a) and altitude along the flight route (b)
during 21~22 May, 2019.
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Table 1. Instruments onboard the aircraft (NARA), research vessel (Gisang No.1) and surface (Anmyeon-do).

Physical

Particle size distribution

Optical

Scattering coefficient Absorption coefficient

Surface

APS (0.5~20 um)
(TSI Inc, TSI3321)
Vessel
Aircraft OPC(0.3~32um)

(Grimm Inc., Sky-OPC)

Aethalometer
(Magee Sci., AE-31)
Nephelometer
(450, 550, 700 nm)
(TSl Inc,, TSI3563) TAP
(467,528,652 nm)
(BMI Inc., BMI2901)
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Fig. 3. Aerosol optical depths (AODs) retrieved from GK-2A (brown) at 15 KST and 550 nm scattering coefficients observed
from NARA aircraft Nephelometer along the flight route (colored line) during 13:30~16:30 KST on 21 May (a) and AODs at 11
KST and scattering coefficients during 10:15~12:45 on 22 May 2019 (b).
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Fig. 5. Surface Asian Dust weather charts of East Asia during 19 (a) and 21 (b) May, 2019 (Red dots denote dust observation).

Table 2. Aerosol optical characteristics observed onboard the NARA, Gisang No.1, and at Anmyeon-do station.

NARA Gisang No.1 Anmyeon-do
Date - ——
Parameter 21 May 22 May ~ ~
(13:30~16:30 KST) (10:15~12:45 KST) 21~22 May 21~22 May
27.7+23.10
38.0+28.28
04, (550nm, Mm™) N 1103 4 42.52 N,y:89.9+15.02 112.6+20.0 68.4+18.1
2 e e $,,:98.2+16.08
6+0.
1.6+0.58 16+0.57
SAE (450_700) N 174008 Nyy: 1.940.10 1.7440.21 13+0.21
e S5y: 1.8+0.07
3.9+2.92
34+1.32
Oyp (550nM, Mm™) N,y: 4.0+0.97 10.3+3.78
Nyp:6.341.91
S,5:8.0%2.06
1514041
14+0.17 >1£0
AAE (450_700) N 114009 N, 1.25+0.20 1.0£1.26
2 Sy 1.14£0.07
0.91+0.02
0.92+0.02
SSA (w) N,»:0.93+0.01 0.88+0.02

N,7:0.95+0.01

552:0.90£0.01
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MY RS RE AED AHSACE
2|4 (scattering Angstrom exponent, SAE, 450~700
nm)= U2ts o] 3¢ 21¢Y 1.640.58, 22 1.6+0.57
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2019.
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