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Abstract

This paper aims to notify a helpful tool for describing the complexity of the stratospheric polar
vortex. The preparation of the three-dimensional picture of the vortex is based on the analysis of
the potential vorticity evaluated on isentropic surfaces. It offers the possibility to describe the

polar vortex in its vertical and horizontal shape.

Zusammenfassung

Dreidimensionale Darstellung des polaren Stratosphiarenwirbels

Mit dieser Arbeit soll auf ein Analyseverfahren hingewiesen werden, welches die Darstellung der
Komplexitit des stratosphiérischen Polarwirbels ermoglicht. Die Erstellung des dreidimensional-
en Bildes des Wirbels basiert auf der Analyse der potentiellen Wirbelstirke auf isentropen
Flichen. Es bietet die Moglichkeit der Darsteilung des Polarwirbels in seiner Gesamtheit.

1 Introduction

The stratospheric polar vortex is a highly complex
phenomenon. Particularly for the northern hemi-
sphere winter it shows strong variability, not only on
an interannual timescale but also during single
winters. A major stratospheric warming event,
where the polar vortex can be destroyed within
several days, is one of the most impressive dynami-
cal processes in the middle atmosphere of the earth.
The understanding of this variability and the related
processes is of importance for the comprehension of
the associations between dynamical and chemical
processes in the middle atmosphere. The observed
ozone variations in the lower stratosphere, for
instance, can be explained only if the meaning of
these processes is clear. The quantification of the
relative contribution of dynamics and chemistry to
the observed low ozone concentrations is still under
debate.

A lot of questions concerning the dynamical proc-
esses connected with the polar vortex are still open,
particularly exchange and transport processes at the
edge and the inner part of the vortex (see e.g.
Randel, 1993).

This paper aims to present a possibility to display
the stratospheric polar vortex in its full three-
dimensional (3-d) structure. A 3-d perspective of
the polar vortex should help to get a better
impression of this phenomenon.

2 Analysis

The preparation of the 3-d perspective of the
stratospheric polar vortex is based on the analysis of
the hemispheric potential vorticity evaluated on
isentropic surfaces (e.g. Mclntrye and Palmer,
1983):
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where © is potential temperature, { is relative
vorticity, g = 9.8 ms~2 is the acceleration of gravity,
and f is the Coriolis parameter. Following Dunker-
ton and Delisi (1986) a normalization factor is
introduced
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the complexity of the polar vortex but not as a single
instrument for analysing the dynamics of the vortex.
The presented method offers interesting perspec-
tives for further animations: ECMWF data which
are available every 6 hours or model data with high
time resolution can be used to make video films
showing the development of the stratospheric polar
vortex, for instance during a major stratospheric
warming event.
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