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The Relationship between Tropospheric Ozone Concentration and
Atmospheric Transport over Syowa Station, Antarctica

Shohei MurayaMA!, Shuhji Aoki?* and Takakiyo NAKAZAWA?

Abstract: Aircraft measurements of the tropospheric O; concentration were
made over Syowa Station, Antarctica from May 1989 to January 1990, except
during the polar night months of June and July. The O, concentration increased
with height for the whole period of the measurements. Lower tropospheric O,
concentration showed a prominent seasonal variation with maximum concentra-
tion in winter and minimum in summer, which is very close to the result of
continuous O, measurements at Syowa Station. In the upper troposphere, the
concentration reached high values in winter, decreased gradually from September
to early November and then increased again. As a result, the height-dependent
difference of the concentration was reduced from late fall to early spring and
enhanced in the remaining seasons of the year. From these results, it is hypothe-
sized that the seasonal variation of height-dependent atmospheric transport proces-
ses could influence that of the tropospheric O, concentration over Syowa Station.
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Fig. 1. Vertical profiles of the O, concentration over Syowa Station on (a) 6 May 1989
and (b) 23 December 1989 (after MURAYAMA et al, 1992).
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Fig. 2. Variations of the tropospheric O, concentration obtained by aircraft measurements
over Syowa Station from May 1989 to January 1990 and daily mean values of
surface O, concentration at Syowa Station from February 1989 to January 1990 by
AOKI and YAMANOUCH! (1994) (after MURAYAMA et al, 1992).
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Fig. 3. Distribution of the O, concentration (ppbv) over Syowa Station from aircraft mea-
surements and ozonesonde observations. The dates when ozonesonde observations
and aircraft measurements were made are indicated by upward and downward
arrows, respectively (after MURAYAMA et al., 1992).
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Fig. 4. Variations of tropopause heights over Syowa Station (after MURAYAMA et al, 1992).
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Fig. 6. Variations of the total amount of O, over Syowa Station measured by the Dobson spectro-
photometer. The amount of O, is expressed in Dobson Units (after MURAYAMA et al, 1992).
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Fig. 7. Variations of the total O, distribution over the Antarctic region in mid-September
1989 drawn from the TOMS data. The amount of O, is expressed in Dobson units.
The closed circle shows the location of Syowa Station.
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