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Seasonal variation of size distribution of submicrometer aerosol particles
at Syowa Station, Antarctica
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Abstract: Number-size distributions (5-168 nm in diameter) of atmo-
spheric aerosol particles were measured at Syowa Station, Antarctica from
February 2004 to January 2005. Size distributions in winter consisted of 1 to
2 modes larger than 50 nm in diameter, whereas 2 to 3 modes contributed to
the size distributions in October to March with mode diameters between 20 and
80 nm. Size distribution with a valley at around 50 nm was often observed in
summer to fall when the open ocean was located near Syowa Station. From
September to March, concentration of ultra fine particles (<20 nm) was
occasionally high. Associated with local wind pattern after vertical mixing of
boundary layer air in late afternoon, high concentrations of ultra fine particles
were observed for several days in late November.
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Fig. 1. Results from February 2004 to January 2005 at Syowa Station. From the top panel,
concentration of condensation nuclei (CN), global solar radiation, aerosol surface area
concentration (gray: 0.3-1.0 um, black: 1.0-5.0 um), wind speed, and air temperature.
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Fig. 2. Example of size distribution on January 21, 2005 at Syowa Station. Circles represent

observed data and color lines indicate results for fitting to 3 modal normal distributions.
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Fig. 3. (a) Number-size distribution measured at Syowa Station, (b) peak mode diameters, and
(c) mode diameters (color of circles: green, red, and blue from smaller mode diameter)
and their concentrations indicated by size of the circles.
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Fig. 4. Histogram of daily mode diameter for study period.
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Fig. 6. (a) type (in %) of size distribution for 2004 categorized as Fig. 5, (b) distance to the sea
ice edge from Syowa station along 40°E (Ushio, 2006), and (c) cloud type (in %)
according to radar echo (Konishi et al, 1989).
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Fig. 7. Examples of single mode size distributions on July 5 (green circles) and December 2
(purple circles), 2004 with averaged distributions during May to August (red) and
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Fig. 8. Observation results during November 26 to 30, 2004. From the top panel, GSR: global
solar radiation and DSR: direct solar radiation, air temperature and relative humidity,
wind speed and direction, concentrations of CN and SO,, surface area of aerosols (red:
0.3-1.0 um, blue: 1.0-5.0 um), and size distributions measured by SMPS.
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