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Trie rr}od‘é‘ \showsllosalizedigenerationiofithelnterialitiderands
prepeEgation for 10007s of km asiseen by Ray, Alford and others

o Tne ;nbfropic and internal tidal kinetic energy in the model
fomét: well'with: historical current meters

=% h sﬁort wavelength SSH spectrum scales as k -11/3 which is
= -‘"’“:qualltatlvely similar to SQG theory and much flatter than the
——  spectrum expected for QG turbulence
-~ The presence of energetic internal tidal beams can modify the
spectrum with strong peaks near 100-150 km and a flatter spectrum
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SN 0loball modelMthe body, forces due to the
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2 HJ’ NEOrCING With 8 constituents:
mldlurnal M, S,, N, and K,

|urnaI O;, Py, Q; and K;

‘ Topographlc wave drag is applied to the tidal
. motions

— [he form of the drag is generalized from the linear
topographic wave drag, but tuned to minimize the
difference with the 102 pelagic tide gauges using a
barotropic version of the model




Comparison of M, tide from
inverse Model (TPXOZ.2) andi ==
= HYCOM Simulation

IPX07)2" M, Tidal Model HYCOM M, Tide
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Difference with 102 pelagic tide gauges 7.8cm rms
Difference with TPXO7.2 model 5.4cmrms
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@Ean"Weruse the wavenumber .
r)f ztrum of.SSH tosinfer the ™
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oAWK Y Charney and others, for 2D or Quasigeostrophic (QG)
LiilIIENCE Energy. is cascaded toi large scales (inverse cascade) and
SISO y (e small scales which changes the slope of the energy
,)ac*;'fﬁ firomi -5/3 of homogeneous turbulence to a much steeper -3

ased Uponi the idea that the eddies are generated at large scales

.‘.;_;--

= fO“-F'rontogeneS|s can generate eddies at small scales which lead to the

—  theory of Surface Quasigeostrophic (SQG) turbulence in which the
-~ ~inverse cascade is suppressed at smaller scales and the energy
spectrum is flatter approaching -5/3

In the atmosphere airplane transits have provided the wavenumber
spectra. In the ocean, can we use the SSH spectra?
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Xu and"mi'ﬂ) estimated the global variability of the

mesoscale wavenumber slope from altimetrici'SSH —
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) Xu ani ! IEETO) estimated theiglobal variability.of the™
mesoscale wavenumber slope from altlme;rg. ' SSk
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The short scales are slightly steeper than -11/3 which is the prediction for Surface
QuasiGeostrophic flow (SQG) as noted for the altimeter data by LeTraon, et al 2008

and the poster by Zaron. The peak around 150 km is associated with the M, beams
generated near Hawaii.
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North of Hawaii in a high internal tide energy region, the spectra are nearly identical for
scales greater than 250km. The presence of the M, beam is evident in the peak near

140 km and the greater power in the high frequency.

In the Southeast Pacific, a region of low mesoscale and internal tide energy, the high
frequency power is much less than the low frequency and a M, peak is seen at 120 km
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2 Lafrelon et al (PO, 2008) found that the along -track
WeVES umber spectrum had a k1173 shape between
IJJ-" O0Km which is consistent with SQG theory: with
thieraltimeter noise floor flattening the spectrum at

a’ﬂler Scales

- ,as,:‘l‘he model spectra show a similar k113 shape over a

== —~larger-range 20-300 km with an important difference
that the internal tides create a broad peak around 140
km

® [he internal tide energy levels can exceed the mesoscale
energy which changes the shape of the spectrum




