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Abstract
with the column aerosol and meteorological data measured at Seoul and Gangneung. Based on the classified aerosol
properties, contributions of aerosol inflow and outflow can be inferred and scenarios based on these results were also
determined. Column aerosol observation status for two cities showed that the aerosol optical depth (AOD) observed in Seoul
is 39.2% (0.18 £ 0.16) higher than that of Gangneung (0.28 £0.24), and the Angstrom Exponent (AE) was a similar range level
(1.29+0.3). Although aerosol loads are differences between the two regions, the particle size distribution of regions is similar.
For the machine learning clustering analysis, all data samples were classified as the best number of classes and optimized
scenarios for Seoul and Gangneung were determined. In order to verify the created scenarios, a case was selected from the
GOCI RGB image and MODIS L1B, and the scenario algorithm was performed using the actual ground observation data. This
methodology is useful for monitoring and predicting fine dust through the characterization and contribution calculation of
atmospheric column aerosols.

In this study, we estimated characteristics of the local atmospheric aerosols by the machine learning techniques
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Fig. 1. Geographic locations of the ground observations in Seoul (37.56°N, 126.93°E) and Gangneung (37.77°N, 128.86°E). The
straight-line shows a distance between the two locations.
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Table 1. Specification of measurement instruments and data used in this study.

Instrument Data Period Resolution Source

Sunphotometer Aerosol Optical Depth (AOD), 5min NASA

Angstrom Exponent (AE) (https://aeronet.gsfc.nasa.gov)
Automatic Weather Wind Speed (WS), 1 min KMA
System (AWS) Wind Direction (WD), (https://data.kma.go.kr)

Relative Humidity (RH)

2012~2019

Moderate Resolution L1B calibrated radiance 1~2 times/day, NASA
Imaging 1 km?/pixel (https://ladsweb.modaps.
Spectroradiometer eosdis.nasa.gov/)
(MODIS)
Geostationary Ocean L1B calibrated radiance Hourly, Korea Ocean Satellite Center
Color Imager (GOCI) 500 m?%/pixel (https://www.kiost.ac.kr/kor.do)
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2& 415 ARE AT GocrE 2 A1
RS BT Siotel BReld e 49 o
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Fig. 3. Data analysis process for calculating aerosol scenarios and contribution by aerosol type.
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Table 2. K-mean clustering analysis result using observation data from Gangneung.

Gangneung Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
AOD 500 nm 1.13 0.28 0.18 0.21 0.35 0.32
AE44_67 1.1 1.34 1.24 1.46 1.29 0.96
Wind Direction (°) 188(S) 283 (W) 274(W) 277 (W) 86 (E) 267 (W)
Wind Speed (m/s) 1.81 1.88 4.0 2.73 1.73 2.62
Humidity (%) 65 68 30 42 69 44
Percentage of Cluster 4 24 19 27 12 14
Table 3. K-mean clustering analysis result using observa- A&NA AA 717 = A= AL v 67%, =

tion data from Seoul.

Seoul Cluster 1 Cluster2 Cluster3 Cluster 4
AOD 500 nm 1.07 0.32 0.27 0.33
AE44_67 1.05 1.39 1.08 1.40
Wind Direction (°) 211(SW) 57(NE) 259(W) 278(W)
Wind Speed (m/s) 2.23 2.03 3.56 2.14
Humidity (%) 68 57 50 53
Percentage of Cluster 18 26 18 38
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Fig. 10. 6 aerosol scenarios at Gangneung determined by
the K-Means clustering results.
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Fig. 11. 4 aerosol scenarios at Seoul determined by the
K-Means clustering results.
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Fig. 13. (left) GOCI RGB color composite Image and (right) MODIS retrieved AOD on January 13, 2019.
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Table 4. Sunphotometer and AWS observation data for
March 27,2018 and July 03, 2019.

2018-03-27 2019-01-13

Gangneung Seoul Gangneung Seoul

MODIS AOD 550 nm 0.3 1.1 0.1 0.2
Sunphotometer
AOD 500 nm 04 13 0.3 0.3
AE 440-675 1.1 1.1 13 14
Wind direction w SW W W
Wind speed 3.5m/s 1.6m/s  29m/s  1.4m/s
Relative humidity 33% 61% 48% 58%
Selected scenario 6 1 6 4
HAA, AL A= 49 AU e ERESL
HAlEy S2AEY 71 % K-Means Owﬂ%
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