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Analysis and Prediction of the Arctic Oscillation and Abnormal Weather

In this study, a numerical simulation of Arctic Oscillation (AO) is conducted using a
simple barotropic model that considers the barotropic-baroclinic interactions as the external
forcing. The model is referred to as a barotropic S-model since the external forcing is
obtained statistically from the long-term historical data, solving an inverse problem. We have
integrated the barotropic S-model for 50 years under a perpetual January condition and
analyzed the dominant EOF modes in the model. The results are compared with the EOF
analysis of the barotropic component of the real atmosphere based on the daily
NCEP/NCAR reanalysis for 50 years from 1950 to 1999.

According to the result, the first EOF of the model atmosphere appears to be the AO
similar to the observation. The annular structure of AO and the two centers of action at
Pacific and Atlantic are simulated nicely by the barotropic S-model. Therefore, the
atmospheric low-frequency variabilities have been captured satisfactorily even by the simple
barotropic model.

The result suggests that the AO can be understood as the natural variability of the
barotropic component of the atmosphere induced by the inherent barotropic dynamics
which is forced by the barotropic-baroclinic interactions. The fluctuating up-scale energy
cascade from planetary waves and synoptic disturbances to the zonal motion plays the key
role for the excitation of the AO.
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