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Antarctic haze: occurrence, spatial distribution, and long-range transport from mid-
latitudes
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To understand physical/chemical properties, spatial distributions, and frequency o
f haze appearance, simultaneous measurements of aerosols and gasses were made at Syowa Station, Antarctica
. Haze episodes attribute mainly to release of sea-salt particles from sea-ice surface under strong winds.
Because the haze phenomena were identified often in July-September, seasonal features of haze appearance
might relate to sea-ice extent. Haze layers were distributed mainly in surface-ca. 2 km above ground. In t
he largest haze conditions, haze layer appeared in surface-ca. 4 km over Syowa Station. After polar sunris
e (August-October), surface ozone deﬁletion occurred in the haze phenomena. Thus, Antarctic haze might hav
e an important role in atmospheric chemistry in Antarctic regions.
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Fig. 2 (a) Annual and (b) seasonal feature of haze
events, and (c) histogram of duration of Antarctic haze
near surface at Syowa station, Antarctica during
1997-2010.
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Fig. 3 Short term variations of (a) BC and O,
concentrations, (b) aerosol number concentrations of
D> 10nm, 0.3 pm, and >1.0 pum, (c) CO
concentrations, (d) CO, concentrations, (e) air
temperature and relative humidity, and (f) wind speed
and direction at Syowa station, Antarctica on 9 — 15
August 2005. Error bars in (c) and (d) indicate
standard deviation.
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Fig. 4 Seasonal feature of AOsin the Antarctic haze at
Syowa Station, Antarctica during 1997 — 2010. In box
plots, the dot, top bar, top box line, black middle box
line, bottom box line, bottom bar, and bottom dot
respectively denote values of 95%, 90%, 75%, 50%
(median), 25%, 10%, and 5%. The red line shows
mean values.
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Fig. 5 Short-term variations of the aerosol backscatter
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ratio,  aerosol
concentration, wind speed, air temperature, and
relative humidity near the surface on 4-7 September,
2012 at Syowa Station, Antarctica. Vertical blue line
represents the time of aerosol sonde launch.
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Figure 6 Vertical variations of air temperature, relative
humidity, aerosol number concentration, mass
concentration, and backscatter ratio over Syowa
Station on 6 September, 2012.
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Figure 7 Examples of 5-day backward trajectory at
04:00 UT on 6 September. Dash line represents
latitude of Syowa Station (69°S). Trajectories are color
coded to correspond to initial height over Syowa
Station.
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Fig. 8 Relation between the hourly mean aerosol
backscatter ratio and standard deviation at 1000 m
above ground level over Syowa Station, Antarctica in
2010-2012.
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