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ABSTRACT 

It is shown, that surface ozone at the Georg-von-Neumayer (GvN) station in Antarctica exhibits 
long frequency fluctuations with periods at 30, 18, and 14 days. In some years, these periods are 
also visible in the temperature. Periods of 25-30 days have been established for antarctic radon-
222 in the literature in several investigations, however, radon-222 measurements at GvN do not 
show the 30-day period which may be suppressed there by the meteorological situation. 
A hypothesis is proposed, explaining how the periodic fluctuations of ozone and of radon-222 
at GvN and other sites could be caused by long-range transport phenomena. The mechanism 
which induces the periodic fluctuations remains unknown. 

1. Introduction 

The antarctic winter is known as a "coreless 
winter" which means that the temperature does 
not fall below a certain value although the radia­
tion budget remains negative (Schwerdtfeger, 
1984 ). The reason for this phenomenon is the more 
or less continuous transport of heat into the 
continent due to the activity of lows. Normally 
one would assume that the storm and heat 
transport follows an irregular pattern, however, 
Schwerdtfeger already stated, that the yearly 
course of the temperature shows low-frequency 
fluctuations with a period of about 30 days during 
winter. 

Surface ozone at the coastal Georg-von­
Neumayer station (70°37'S, 8°22'W) has been 
measured since 1982 with the wet chemical KJ 
method (Attmannspacher, 1971 ). In view of the 
state of knowledge to day, the aim of this study 
was to find out whether ozone also shows regular 
fluctuations of the same period since it is also 
subject to transport and not produced locally. 
Ozone in the remote troposphere is of mainly 
stratospheric origin and it is destroyed either in 
clouds (Lilieveld and Crutzen, 1990) or at the 
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earth surface. Destruction on the snow surface 
appears to be negligible in comparison to other 
sinks (Galbally and Roy, 1980). Especially in 
winter, when the Antarctic Ocean is ice covered, 
advection should dominate the local ozone budget. 

In 1970, Lambert et al. investigated the fre­
quency spectrum of radon-222 {222Rn) measured 
at Dumont d'Urville and found a pronounced 
maximum at 28-day intervals but they could not 
explain this behavior clearly. A similar periodicity 
for 222Rn has been described by Pereira (1990) 
for a series measured at Ferraz at the Antarctic 
Peninsula. He established a period of 25 days for 
the 1986 data and of 30 days for the 1987 data, but 
could not give an explanation either. 222Rn mainly 
originates from the emanation on continents. 
A minor oceanic source also exists which is 2-3 
orders of magnitude smaller (Peng et al., 1979). 
The evasion at marine 222Rn, however, constitutes 
substantially to the mean atmosphere 222Rn level 
at subantarctic sites (Heimann et al., 1990) 
whereas the ice covered antarctic continent is not 
important. The periodicity of the dominant 222Rn 
peaks at antarctic stations should therefore be 
caused by a periodic advection of air which had 
recent contact with continents. 
















