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In this study, we classify atmospheric aerosols according to column measurement and meteorology patterns

using machine learning technique. The observation data is the aerosol optical thickness (AOT), angstrom exponent (AE),
precipitable water vapor (PWV), and wind at Daegwallyeong (DGL) and Gangneung-Wonju National University (GWNU) from
March to June 2016. As a result of time series analysis and correlation regression analysis for individual data, higher mean AOT
of 0.063 (32.0%) and AE ~0.031 in Gangneung compared to Daegwanryeong were found. These results show that the size of
aerosols at two locations is similar, but the load of the particles is higher in Gangneung. The unsupervised K-means clustering
are used as machine learning techniques in order to classify aerosol distribution pattern in the study area. As a result of the
machine learning, aerosol patterns were classified into five groups according to local atmospheric conditions. These results of
this study will provide useful information for understanding the relationship between factors related to the current status and
pattern analysis of aerosols based on atmospheric observation data.
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Fig. 1. Region of interest in this study. Yellow pins represent selected ground observation sites at Daegwallyeong (DGL)
(longitude =128.759°E, latitude =37.687°N, altitude =837 m a.s.l) and Gangneung-Wonju National University (GWNU)
(longitude = 128.867°E, latitude =37.771°N, altitude =60 m a.s.l) in Korea.
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Table 1. Specification of measurement instruments used in this study.

Data Instrument

Measured parameters Period

Ground station Sun-sky radiometer (model: CE-318)

Meteorology Automatic Weather Stations(AWS)

Aerosol Optical Thickness, Angstrom N
Exponent, Precipitable Water Vapor March~June, 2016

Wind speed, wind direction March~June, 2016
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Fig. 2. Time series of aerosol optical thickness at 550 nm (upper), angstrom exponent (middle), and precipitable water vapor
(lower) observed at Daegwallyeong (DGL) (red circile) and Gangneung-Wonju National University (GWNU) (black circle) for
March~June 2016.
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Fig. 3. Scatter plots of aerosol optical thickness at 550 nm (left), angstrom exponent (middle), and precipitable water vapor
(right) observed at Daegwallyeong (DGL) (vertical axis) and Gangneung-Wonju National University (GWNU) (horizontal axis)
for March~June 2016. Linear regression line and first order linear equation is represented as green color.
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Fig. 4. Wind rose histogram for all wind data obtained during March~June 2016 with the hourly mean wind data observed at
DGL station and Gangneung meteorology observatory. Each bin has a width of 22.5° (16 azimuth angles), as well as the corre-

sponding proportion (%) of wind speed data.
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Fig. 5. The best clustering scheme from the different results obtained by varying all combinations of number of clusters, dis-
tance measures, and clustering methods using input data (aerosol optical thickness, angstrom exponent, precipitable water
vapor, wind speed, wind direction). It is note to worthy that the largest number is best clustering number.
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Table 2. Mean values of input data classified by K-mean clustering used in this study.
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