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Abstract For the haze event occurred in December 2019, satellite observations, ground-based particulate matter (PM)
measurements, and meteorology data were analyzed to estimate the spatio-temporal characteristics of air pollutants. Daily
maximum PM,, and PM, s mass concentrations for December 10~11 over Korea were 71.12 + 16.47 and 48.00 + 13.33 pg/m?,
respectively, which are 2.6 and 3 times higher than their levels in clear sky conditions. Daily changes of PM concentration
measured in China are also similar to Korea but the maximum concentrations occurred 1~2 days earlier than in Korea. In
order to overcome the spatial limitations of ground observations, the aerosol optical thickness (AOT) distribution and the fire
occurrences using satellite observation data show that the spatial distribution of AOT is concentrated over the fire positions
in China, resulting in haze phenomena. During this period, the air mass moving to the Korean peninsula was also confirmed
from the meteorology and forward trajectory results. Daily pattern of the frequency of fires in eastern China detected by
satellite coincided with the change of domestic and overseas PM concentrations and AOT change, so it could be judged that
the cause of high haze was mainly caused by fire. More comprehensive research, however, is required to understand the
influence of small anthropogenic emission sources in rural areas on the local scale under stable atmospheric conditions.
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Fig. 1. Annual PM;, and PM, 5 concentrations measured in
Korea during 1998~2018. Numbers of day exceeding the
criteria standards (PM;o>80 pg/m?* and PM, s> 36 ug/m°)
are shown as bar plot. National air quality standards of PM;,
(black dotted line) and PM,; (red dotted line) are also
added. All data collected from the air quality annual report
by the ministry of environment.
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Google Earth

Fig. 2. Region of interest in this study (100°E~140°E, 25°N~50°N). Yellow pins represent selected ground observation sites in

China.

Table 1. Specification of measurement instruments used in this study.

Data Instrument Measured parameters Spatial resolution
Satellite MODIS Aerosol optical thickness 10km
Satellite MODIS Fire position 1km
Ground station PM monitor PM, 5 and PM;, mass concentrations Point

(B-guage)
Meteorology NOAA’s NCEP Global Temperature, humidity, 0.25 degree
Forecast System (GFS) wind speed, wind direction,

visibility, solar radiation
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Fig. 3. Time series of PM;, and PM, 5 mass concentrations
measured in 8 major cities and 9 provinces of Korea during
2~12 December 2019.
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Fig. 4. Maximum values of (left) PM,, and (right) PM, s mass concentrations recorded during the haze period. Color repre-
sents day recorded of maximum PM concentration values (blue color: 10 December, green color: 11 December 2019).
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Fig. 5. Time series of (top) PM;, and (down) PM, s mass con-
centrations measured in 6 major cities of China during 2~12
December 2019.
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