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The frequency distribution of days with extreme low (termed ELOs) and high (termed EHOs) total ozone is
analyzed for the world’s longest total ozone record (Arosa, Switzerland - for details see Staehelin et al.,1998a,b),
with new tools from extreme value theory (e.g. Coles, 2001; Ribatet, 2007). A heavy-tail focused approach is used
through the fitting of the Generalized Pareto Distribution (GPD) to the Arosa time series. Asymptotic arguments
(Pickands, 1975) justify the use of the GPD for modeling exceedances over a high (or below a low) enough
threshold (Coles, 2001). The analysis shows that the GPD is appropriate for modeling the frequency distribution
in total ozone above or below a mathematically well-defined threshold. While previous studies focused on so
termed ozone mini-holes and mini-highs (e.g. Bojkov and Balis, 2001, Koch et al., 2005), this study is the first to
present a mathematical description of extreme events in low and high total ozone for a northern mid-latitudes site
(Rieder et al., 2009). The results show (a) an increase in days with extreme low (ELOs) and (b) a decrease in days
with extreme high total ozone (EHOs) during the last decades, (c) that the general trend in total ozone is strongly
determined by these extreme events and (d) that fitting the GPD is an appropriate method for the estimation of the
frequency distribution of so-called ozone mini-holes. Furthermore, this concept allows one to separate the effect
of Arctic ozone depletion from that of in situ mid-latitude ozone loss. As shown by this study, ELOs and EHOs
have a strong influence on mean values in total ozone and the “extremes concept” could be further used also for
validation of Chemistry-Climate-Models (CCMs) within the scientific community.
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