A 3D MAP OF TIDAL DISSIPATION OVER
SMALL-SCALE ABYSSAL HILLS

ADRIEN LEFAUVE!"?, CAROLINE MULLER®?, AND ANGELIQUE MELET*

! LadHyX, Palaiseau, France = * Now at DAMTP, Cambridge, UK
*CNRS/LadHyX, Palaiseau, France =~ *CNES/LEGOS, Toulouse, France

L adHy X

Laboratoire d’'Hydrodynamique
de ['Ecole Polytechnique

RESULTS: 3D STRUCTURE OF TIDAL DISSIPATION

PROBLEM

Horizontal: q(x,y) Vertical: F(x,y, z)

Diapycnal mixing generated by breaking
of internal tides is crucial for ocean circu-
lation and needs to be parameterized

e Best collapse for diapycnal diffusivity
K,(z*) « F/N? with WKB-scaled height
2* o [/ N2(2') — w? d2"

o exponential decay (~ 70% of energy)
o hump: interior mixing (~ 30%)

e The fraction of energy dissipated ¢ is
highly inhomogeneous in space

Dissipation currently parameterized as

e(x,y,2) = q Eo(z,y) F(2) e Highest values ¢ = 60 —90%, mostly above

Southern-Hemisphere ridges
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But ¢, F' vary in space (z,y) and the ocean - < 0T
is sensitive to this mixing inhomogeneity D zj
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to this inhomogeneity... but how much? Local fraction q of energy dissipated from bottom to surface 0.0 = A \ Po%
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Objective: maps of q(x,y) and
F(x,y,z) to quantify the impact of
unresolved topography on mixing

e High local dissipation even when rescaled Collapse of O(10°) profiles into two families

by large-scale, satellite-resolved energy

e Exponential decay scale K, o« e * /%0 is

total __ qLg ° '
— also inhomogeneous in space (z, y)
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METHOD: WAVE SATURATION
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e Unresolved topography described statisti-

cally by Goff-Arbic spectrum ov T = o W T ara

e Random topography samples generated, et P

constrained by 1/4° x 1/4° spectrum maps
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Generation of synthetic topographies at ~ 100 m resolution

APPLICATION: PARAMETERIZATIONS OF TIDAL MIXING
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e Internal tide computed by linear theory

e ¢(z,y) and K,(z,y, %) can be empirically
predicted based only on linear wave rms | .
amplitude at the bottom A™*(x,y,0): DR
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o K, exponential decay for A™ > 0.4,

hump otherwise o e T .
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© <0 — /A" _(.3 m q*PP"* computed with A™", in good agreement with g

Energy flux Eq into internal tides (total: 0.105 TW)

MORE DETAILS
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KEY POINTS

e Instability when isopycnals overturns:

e Dissipation of internal tides
above unresolved abyssal hills
< O(30km) is inhomogeneous

9,(b+b) = N2 [1 — Re{A(x, 2) e—iwot}} <0

e Saturation: force |A(x, z)| < 1 (nonlinear)
Interplay of waves and ocean
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