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Change in Mass Size Distributions of Ambient Aerosol Particles

during Asian Dust Storm Event in Late Fall at an Urban Site of
Gwangju
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Abstract The Korean peninsula was affected by dust storms (DSs) originated in an inner Mongolia region in China at the
end of November, 2018. DS event occurred between November 28 and 30, 2018 in Gwangju. In this study, 24-hr integrated
size-resolved ambient aerosols were measured from November 26 to December 01, 2018 at an urban site of Gwangju to
explore the change in size distributions and chemical processes of ambient aerosol particles and their water-soluble ionic
species before, during, and after DS event. Due to the long-range transport of air pollutants and meteorological conditions
such as high pressure system developed around the Korean peninsula, air stagnation, and high relative humidity (RH), ambi-
ent aerosol particles and secondary ionic species before DS event exhibited tri-modal size distributions with a predominant
droplet mode at a particle size of 1.0 um and a moderate condensation mode at a particle size of 0.32 um. While, on November
27~28 when DS event occurred along with long-range transport and local pollution, bi-modal size distributions were observed
for ambient aerosols. In particular, secondary NO;™, 50,27, and NH,™ showed very outstanding droplet mode distributions at
1.0 um. Moreover, existence of noticeable coarse mode during DS event was associated with increased NO5~, Cat, Mg”, Na¥,
and CI” concentrations. Coarse mode NO;™ was likely produced through heterogeneous reaction of gaseous HNO; with CaCO;
in dust particles. However, on November 28~29 when influence of local pollution dominated with low RH and favorable dis-
persion conditions, secondary NOs~, 50,27, and NH," in accumulation mode exhibited a condensation mode distribution at a
particle size of 0.32 um, without a droplet mode.
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Fig. 1. Temporal profiles of PM;o, PM, 5, PM, 5/PM;o, NO,, O3, BC, and some meteorological parameters.
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Fig. 2. MODIS images, synoptic charts, and transport pathways of air masses arriving at the study site at three heights (300 m,
500 m, and 1,000 m AGL).
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Fig. 3. Mass size distributions of ambient aerosol particles (PM), NO;~, SO,%, and NH,*.
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