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2011 Tohoku tsunami
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Meteotsunamis in Hawalil
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“Conclusions

 Tsunamis arriving in Hawail excite resonance modes that
depend on local bathymetry and coastlines

* Meteotsunamis may occur in Hawaii, but they would be
rare; If any occurred, resultant resonance excitation was
too weak for HFDR detection

e |In-situ Instruments could detect resonance excitation from
meteotsunamis




Tropical
Instability
vortices

Kennan, 1996
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Tropical instability vortices
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Synthetic aperture radar
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Swirling currents
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'SAR Instabilities
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Potential vorticity
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Instabllity types

Gravitational instability:
Heavy over light

[ N2 < 0]

Inertial instability:
Strong shear

Ju/dy > f

Symmetric instability:
Strong thermal wind
N2/|9u/0=2 < f/(C + f)
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S

ecific shear
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Strong shear
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iIchardson numbers
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“Conclusions

e Swirling currents advect, rotate, and deform SST fronts
and trigger small-scale waves, cusps, and breaks

* Leading and trailing fronts are not subject to negative-PV
Instabllities, but instead to barotropic and mixed layer
baroclinic instabilities

e Kelvin-Helmholtz instability may play a role in frontal
dynamics




Cross-front
differences
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2016 Back-scatter used

zf)olg In model to derive
winds, much like
scatterometer
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Temperature impact on wind




Temperature impact on wing
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Temperature impact on wing
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Wind relative to ocean surface instead of absolute wind affects backscatter!
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‘Surface currents

Along-front currents
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“Conclusions

* Wind differences caused by SST differences across the front

can explain back-scatter intensity differences across leading
fronts

* On the trailing front, small variations in current magnitude and
direction on the two sides of the front are important

* Surface currents can be any direction and strength around the
front, but SAR data can determine what really happens




Implications

* Heat and energy analyses of TIVs can be incomplete

* Winds from scatterometer can be in error in regions of
strong currents

* SAR offers opportunity to determine convergence and
divergence from satellite
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Rhizosolenia sp.

Questions?

Yoder et al., 1994
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