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Abstract

Satellite-based solar occultation measurements during the 2002 Austral winter have been used to reconstruct global,
three dimensional ozone distributions. The reconstruction method uses correlations between potential vorticity and ozone
to derive ``proxy'' distributions from the geographically limited occultation observations. Ozone profiles from the
Halogen Occultation Experiment (HALOE), the Polar Ozone and Aerosol Measurement (POAM) III, and the
Stratospheric Aerosol and Gas Experiment (SAGE) II \& III are incorporated into the analysis. The reconstruction
method is described, and the evolution of the solar occultation data and proxy ozone fields throughout the winter is
discussed. The results support the idea that dynamical forcing early in the 2002 winter influenced the morphology of the
stratosphere in a significant and unusual manner. The proxy is compared with ozone from mechanistic, primitive
equation model simulations of passive ozone tracer fields during the time of the warming. In regions where chemistry is
negligible compared to transport, the model and proxy ozone fields agree well. The agreement between, and changes in,
the large scale ozone fields in model and proxy indicate that transport processes, particularly enhanced poleward
transport and mixing, are the primary cause of ozone changes through most of the stratosphere during this unprecedented
event. The analysis culminates with the calculation of globally distributed column ozone during the major warming,
showing quantitatively how transport of low-latitude air to the polar region in the middle stratosphere led to the
diminished ozone hole in 2002.
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