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Context

California Current System (CCS)

Internal Tides generation
hotspot at the Mendocino
Rldge 1-3 GW (Althaus et al. 2003)

Internal Tides travelling from
remote generation hotspot
(Hawaiian Ridge).

SWOT Cal/Val site
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» Internal tides energetics of particular importance for SWOT because

of their aliasing in low frequency SSH.



- Context T
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» Process studies affecting the energetics of internal waves:
eddy-internal waves interactions, wind-internal waves interactions.




Question

How does the wind affects the energetics of
internal tides ?




1. Spectral wind power

Co-spectrum of winds and surface currents from dx=2km CCS simulation
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2. Quantification of the energy sink

wind-work
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2. Quantification of the energy sink

BT to BC conversion

wind-work
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energy sink due to wind-work = 9% of BT to BC conversion at HF




3. Current Feedback on internal waves

wind stress definition = pCyluw — u|(uy — u)

CFB from IW (periodic signal)

15t half-period 2"d half-period
- Similar mechanism as for the ‘eddy

killing’
l.lwind
stress . . ) ]
| current - eddies are isoptropic while IW are

polarized, especially at HF C
wind
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3. Current Feedback on internal waves

wind — work definition

T-u =[paCdluw —ul/(uy —u)-u

constant / /

Efficiency of the wind work as a function of the
relative direction between the wind and currents
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Can the wind modulates the
« internal wave killing » and the

associated energy sink ?




4. Variability of the energy sink

* Variability of wind work on M, internal tide across baroclinic modes



% of reduction of M, internal tide amplitude due to CFB

4. Variability of the energy sink
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4. Variability of the energy sink

* Variability of wind work on M, internal tide across baroclinic modes

wind polar density of probability
1 year time series

wind speed [m.s™1]

45°
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4. Variability of the energy sink

* Variability of wind work on M, internal tide across baroclinic modes
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4. Variability of the energy sink
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Summary

The IW associated currents feedback on wind generates a negative wind-work inducing a net energy
sink for IW.

For internal tides (IT) in the CCS, the energy sink is estimated to be ~ 10% of the production of
barotropic to baroclinic conversion

Modal variability in the magnitude of the energy sink : higher modes (2 and 3) loose more energy
than mode 1 due to the wind-work.

— Can be explained by the local configuration of the IT polarization and wind directions. The
wind is more efficient at extracting energy from the IT when it is aligned with the currents.

— Will likely be different in other regions.

mm) Perspective : assess the wind-work on internal tides in different regions and in coupled simulations



