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Model studies have revealed the propensity of the eddying ocean circulation to generate strong low-frequency
variability (LFV) intrinsically, i.e. without low-frequency atmospheric variability. In the present study, gridded
satellite altimeter products, idealized quasi-geostrophic (QG) turbulent simulations, and realistic high-resolution
global ocean simulations are used to study the spontaneous tendency of mesoscale (relatively high frequency and
high wavenumber) kinetic energy to non-linearly cascade towards larger time and space scales.
The QG model reveals that large-scale variability, arising from the well-known spatial inverse cascade, is associ-
ated with low frequencies. Low-frequency, low-wavenumber energy is maintained primarily by nonlinearities in
the QG model, with forcing (by large-scale shear) and friction playing secondary roles. In realistic simulations,
nonlinearities also generally drive kinetic energy to low frequencies and low wavenumbers.
In some, but not all, regions of the gridded altimeter product, surface kinetic energy is also found to cascade
toward low frequencies. Exercises conducted with the realistic model suggest that the spatial and temporal filtering
inherent in the construction of gridded satellite altimeter maps may contribute to the discrepancies seen in some
regions between the direction of frequency cascade in models versus gridded altimeter maps.
Finally, the range of frequencies that are highly energized and engaged these cascades appears much greater than
the range of highly energized and engaged wavenumbers. Global eddying simulations, performed in the context of
the CHAOCEAN project in collaboration with the CAREER project, provide estimates of the range of timescales
that these oceanic nonlinearities are likely to feed without external variability.


