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A Numerical Experiment on Breakdown-and-Recovery Cycle of the Polar Vortex
and Associated Predictability Variation

Yasuhiro NAKAMOTO, Kosuke ITO, and Shigeo YODEN
Graduate School of Science, Kyoto University

Synopsis

In order to obtain dynamical knowledge of predictability variation around a period of stratospheric
sudden warming event, a numerical experiment on the polar vortex is made with a two-dimensional model of
nondivergent flow on a rotating sphere with an external forcing of the zonal mean zonal flow and bottom
topography of zonal wavenumber 1. Quasi-periodic solutions which show breakdown-and-recovery cycle of
the polar vortex are obtained for some ranges of these external forcing parameters.

A singular value analysis is made for such quasi-periodic solutions and it is found that perturbation
growth in linear phase becomes large during the periods of breakdown and recovery, but not the mature
phases. It is also shown by ensemble time-integrations that the predictability in nonlinear growth phase also
varies in association with the variation of the polar vortex.
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