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Continuous Measurement of Surface O, Concentration at
Syowa Station and Onboard SHIRASE

Shuhji Aoki*

Abstract: Continuous measurements of lower tropospheric ozone have been
made at Syowa Station, Antarctica, since February 1988. The diurnal variation
of the lower tropospheric ozone was observable only for the austral spring;
variation could not be seen in the other seasons. The average amplitude of the
diurnal variation reached a maximum value of about 2 ppb at most in September
and October. The maximum and minimum concentrations of the diurnal varia-
tions appear before sunrise and in the afternoon, respectively. The daily mean
ozone concentrations showed a clear seasonal cycle with maximum concentration
in winter and minimum concentration in summer, and mean amplitude of about
20 ppb. Minimum concentrations of the seasonal cycle were almost the same for
each year but maximum concentrations were variable from year to year; higher
concentrations appeared in 1988 and 1990 and lower concentrations in 1989, 1991
and 1992. These variations might be ascribed to changes of the atmospheric
circulation in the Antarctic. It was found that extremely low values of lower
tropospheric ozone with periods of a few days appeared sporadically between
August and October every year. The ozone destruction phenomenon should be
related to the photochemical processes in the Antarctic atmosphere.
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Fig. 1. A schematic diagram of the surface O, measurement system.
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Fig. 2. A schematic diagram of the calibration system for the ozone monitor.
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Fig. 3. Variations of the surface O, concentration observed at Syowa Station in May 1992.
Each dot represents hourly mean O, concentration. Contaminated data were
removed using a statistical scheme.
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Fig. 4. Variations of the surface O; concentration observed at Syowa Station in October
1992, Each dot represents hourly mean O, concentration. Contaminated data were
removed using a statistical scheme.
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Fig. 5.  Mean diurnal variations of the surface O, concentration observed at Syowa Station

Jfor each month. The mean variations were calculated by hourly deviations from the
daily mean concentration for each day between 1988 and 1993.
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Fig. 6. Variations of daily mean O, concentrations at Syowa Station. The solid lines show
the best fit curve to the data and the secular trend of O, concentration.
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Fig. 7. Monthly means of the total amount of O, over Syowa Station measured by the
Dobson spectrophotometer. The amount of O, is expressed in Dobson units.
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Fig. 8  Variations of the surface O, concentration observed at Syowa Station in August
1992, Each dot represents hourly mean O, concentration.
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Fig. 9. Variations of wind speed observed at Syowa Station in August 1992. Wind
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Fig. 10. Seasonal variations of solar radiation at Syowa Station.
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SHIRASE.

Measurement was made between November 23 and December 10, 1987,
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