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Dynamics and Predictability of Downward Propagating Stratospheric Planetary Waves
Observed in March 2007
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Dynamics and predictability of a downward propagating event of planetary waves in the lower stratosphere
observed in early March 2007 is examined using an AGCM and non-divergent barotropic model. Reforecast
experiments using the AGCM reveals that the downward propagation is significantly related to an amplifying
quasi-stationary planetary-scale anomaly with barotropic structure in polar region of the upper stratosphere, which
well corresponds to the 1%t EOF of the spread of predicted upper-stratospheric height field. Moreover, the spread
growth rate becomes maximum prior to the occurrence of the downward propagation. Hence, we propose a
working hypothesis that the anomaly emerges due to the barotropic instability inherent to the upper stratospheric
circulation. In fact, this hypothesis is confirmed by the stability analysis for basic states comprised of

upper-stratospheric streamfunction field using a non-divergent barotropic vorticity equation on a sphere.
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