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Abstract We analyzed the characteristics of aerosol particles contained in Haze and Asian dust using physical, optical, and
chemical properties observed in Anmyeon-do over four years (2018~2021). Asian dust and haze are classified by the mass
concentration of PM;, and PM, . A total of 28 Asian dust cases were observed with a PM;, mass concentration of
105.8 + 120.0 ug/m3, which was about three times higher than the average during study periods. There were 138 haze days
with a PM,s mass concentration of 51.6+ 16.4 ug/m>. The scattering coefficient as an optical property of aerosols was
180.5+114.0 Mm™' for haze cases, which was about 1.7 times higher than Asian dust cases. The absorption coefficient was
found to be 12.7+7.9 Mm™ and 9.3+6.7 Mm™ for haze and Asian dust cases, respectively. The scattering Angstrém
exponent was 1.46+0.32 (0.88+0.59) for haze (Asian dust), indicating the dominance of coarse particles in Asian dust.
Meanwhile, Asian dust cases had a high proportion of soil-derived chemical components such as Al (23%), Fe (18%), and Ca
(14%), while haze had the highest proportion of the anthropogenic component S (37%). Also, for the ionic composition
analysis, haze cases had a high percentage of secondary aerosols such as NO;™ (42%), 5042 (32%), and NH,* (23%). The
backward trajectory analysis using the HYSPLIT model revealed that the Asian dust was transported to Korea through the
Gobi Desert, Inner Mongolia, and Manchuria in northwestern China, known as major sources of Asian dust. For haze, a
relatively short trajectory originating from Balhae Bay was found, suggesting that the emitted air pollutants were not likely to
spread rapidly but move slowly or stagnate, creating secondary aerosols and causing haze.
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Fig. 1. Graphical location of the sampling site at Anmyeon-do in South Korea and an external view of the Anmyeon-do GAW

station.

Table 1. Measurement parameters and instruments at the Anmyeon-do GAW station.
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Fig. 2. Aerosol volume size distribution for Asian dust (red) and haze (blue) cases measured at Anmyeon-do GAW station.

Table 2. The average concentration of PM;, and PM, ;5 for
each case.

Average over
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Fig. 3. Aerosol optical properties for each case. (a) 550 nm aerosol scattering coefficient, (b) 550 nm aerosol absorption coeffi-
cient, (c) scattering Angstrém exponent, and (d) single scattering albedo. The box and whisker plot illustrates percentiles
(10t, 25, 75t, 90t™") with a dot indicating the mean and solid line indicating the median.

Table 3. The average concentration of aerosol optical properties for each case.

Case
Parameter Average over
Haze Asian dust ge ov
all study periods

Scattering coefficient (550 nm, Mm™) 180.5+114.0 104.6+106.9 77.1+58
SAE (450_700) 1.44+0.30 0.88+0.59 1.4610.32
Absorption coefficient (550 nm, Mm™) 12.7+7.9 9.3+6.7 7.1+49
SSA (w) 0.93+£0.03 0.89+0.04 0.90+£0.04
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Fig. 4. Aerosol type classification for Asian dust (red) and
haze (blue) cases with respect to scattering Angstrém expo-
nent (SAE) and absorption Angstrém exponent (AAE). A green
rectangle represents the average aerosol type for the An-
myeon-do GAW station during 2018~2021.
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Table 4. Concentration of trace element species in PM;,
and PM, ; particles.

Concentration (ng/m3)

Species PM;o PM, 5
Asian dust Haze Asian dust Haze
Al 2244.5 344.9 144.5 132.1
K 946.2 276.8 92.0 115.1
Ca 1342.4 362.4 88.1 333
Mg 1037.4 4939 58.5 84.6
Na 1268.8 285.7 79.1 83.6
Fe 1697.7 88.9 126.9 45.6
S 821.2 594.1 284.2 314.2
Zn 223 8.8 153 6.9
Vv 8.7 4.4 1.3 1.5
Cr 5.5 85 0.6 23
Cu 16.9 9.3 1.7 5.0
Mn 42.9 9.0 4.6 33
Ni 26.2 1.3 1.5 3.1
Ti 86.9 5.8 53 1.6
Ba 174 24 1.2 1.0
Cd 7.4 6.2 0.6 0.6
Mo 3.2 9.3 0.2 6.3
Pb 9.8 55 4.2 4.4
Sr 10.5 2.0 0.8 03
Co 2.1 20.1 0.1 1.4
Total 9618.0 25493 910.7 846.2
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