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Motivation and goals

* Virtual topography effects in blocked flows capped by a density step
(inversion layer) — sensitivity to vertical location of the density step.

* Explore dynamical connection between the hydraulic response of the
overflow and wave excitation aloft.

* Practical consequences for form drag, wave energy density and fluxes
aloft.
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Numerical approach

e Spectral Navier Stokes solver with Boussinesq approx., (Winters and
De La Fuente, 2012)

* Immersed boundary formulation.
* Free slip at solid boundaries, sponge layers at top and sides.

* 6t order (66/6xi6) hyperdiffusivity to dissipate sub-grid scale
motions

* Nudging to minimize reflections of upstream propagating columnar
modes:



The vertical location of the density interface has a dramatic
effect on the wave dynamics aloft
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Density interface acts as ‘Virtual topography for flow aloft
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Across-crest asymmetry implies flow
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Wave energy density aloft
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Vertical energy flux
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Normalized form drag
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Summary

* The wave response aloft depends sensitively on the vertical location
of the density step.

* The question of whether or not the density step plunges across the
crest is fundamentally connected to the hydraulic dynamics.

* A plunging density interface increases the form drag and produces a
significantly more energetic wave field aloft.
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