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Abstract
PRECONDITIONS FOR COLD AIR OUTBREAKS AND PREDICTION SKILL
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Cold air outbreaks (CAOs) are events during the winter months in which cold air masses rapidly propagate into
the middle or lower latitudes. CAOs create favorable conditions for a development of extreme weather over
land and open ocean, in particular storms known as polar lows. Ability to directly forecast polar lows is limited;
however, there are indications that conditions in which such events emerge and evolve might in fact be
predictable. A marine CAO index is the large-scale measure of polar lows. In our study, we explore predictability
of individual marine CAO events as well as their statistics. To this end, we analyze the ERA-Interim reanalysis
and a 30-member ensemble of seasonal predictions available from the seasonal prediction system that is based
on the Max Planck Institute for Meteorology Earth System Model with mixed resolution (MPI-ESM-MR).

The MPI-ESM-MR shows spatial and temporal features of marine CAOs comparable to those found in the ERA-
Interim atmospheric reanalysis. In the first 2-3 weeks after initialization, the ensemble predictions for marine
CAOs, though being overconfident, show high prediction skill. Sea level pressure and temperature show
prediction skill beyond that of the marine CAO index. This motivates us to identify CAO-proxies that might
improve predictability of marine CAOs.

Further variables in literature are reported to show a connection to marine CAOs. It is necessary to analyze
multicolinearity in different predictors and identify causalities of processes involved. The casual effect network
algorithm allows investigating the latter. Subsampling ensemble members according to their ability of capturing
necessary preconditions might allow to further improving predictability of marine CAOs. First results of the
causal discovery analysis are presented at the workshop.
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