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The natural variability of the extra-tropics is studied at seasonal and intra-seasonal time scales. Nonlinear os-
cillations in the extra-tropics are extracted from daily anomalies of 500-hPa geopotential height for the period
1979-2012 using a data-adaptive method. Three propagating oscillations with broad-band spectra centered at
120, 45, and 28 days are found. When combined, the oscillations explain up to 30% of the natural variability
of the extra-tropics on the intra-seasonal to seasonal time scales. These oscillations share some features with
the circumglobal wave guide and in some phases of their lifecycles they project onto the canonical telecon-
nection patterns. When used as predictors in a simple linear regression model with 2-meter temperature as
predictand, the mid-latitude oscillations extend the potential predictability of dependent variable to about 20
days.

For the 120-day oscillation, the S2S models show forecast skill beyond 4 weeks lead time.
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