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Summary

Stratospheric sudden warmings are common in the Arctic winter stratosphere, but before 2002were un-
heard of in the Antar ctic. Studies of the 2002Antar ctic winter rely on one or more commonly used meteo-
rological analysesfrom several assimilation systems. To explore how the choice of meteorological analysis
may affect data analysesand modeling studies, in this paper we compare diagnostics like those used in
many studies between several of the commonly used analyses. While the meteorological datasets show
broad overall agreementfor large scaledynamical features,several dif ferencescan be signi cant. Both of
the long-term reanalyses(crucial for trend and variability studies) available (from the European Centre
for Medium-Range Weather Forecasting (ECMWF), and from the US National Centersfor Environmental
Prediction/National Center for Atmospheric Reseach) have serious de ciencies that make then unsuitable
for many detailed analyses,especially quantitative studies depending on temperature. Three operational
assimilated datasets, from ECMWEF, the UK Met Of ce, and NASA's Global Modeling and Assimilation
Of ce, are best suited for most detailed studies. For many studies, though, it is still important to assess
the dif ferencesbetween using dif ferent meteorological analysesin order to understand uncertainties in the
conclusions.

This research bene ts society by improving our understanding of how using different meteorological
datasetsmay affect scienti ¢ studies. Understanding these uncertainties is critical to studies such asthose
modeling stratospheric ozone loss, and studies of trends and variability in temperaturesand ozone. These
in turn are key to predicting and detecting ozone recovery and effects of climate change.
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Figure 9. Maps of dynamical tracer (“sPV tracer”) elds from high-r esolution trajectory calculations in the
middle stratosphere (850K is near 30 km) using winds from four of the commonly used meteorological
analyses. Substantial dif ferencesin transport using wind elds from dif ferent datasetsare re ected in the
strength and depth (magnitude of gradients and of sPV values, respectively) of the vortex, details of its
evolution (e.g.,the degree of separation of two lobes on 25 September),and structure of laments pulled
off the vortices.



