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Balance in the eastern equatorial Atlantic
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» Dissipation rate of turbulent kinetic
energy for isotropic turbulence is

iven by: 0\
d 4 57.51/

- Eddy diffusivities for mass: i

Kp — F%, I = Rf /(1 — Rf) ~0.2 (Osborn, 1980)

« Diapycnal heat flux due to turbulence:

00
‘]heat = —pc a_z (Osborn and Cox, 1972)
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* in the western equatorial region compared to the east
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Balance at off-equatorial locations
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« seasonal variability in the wind forcing and

« seasonal variability in MLD

* NIW induced mixing is most likely crucial for the ML heat balance
in the entire eastern tropical North Atlantic
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During JAS African Eastery Waves

(AEWS) exist
« with periods of 2-10 days

* wave track between 5°N —

» practically no more AEW
energy at periods smaller
than 2 days
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» Overlap between atmospheric forcing and the inertial period
Tinertias &t 5°N /10°N / 15°N is 4.8 -5.7/2.4-2.9/1.6 — 1.9 days
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Summary
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Equatorial Atlantic

GEOMAR

Large scale mean shear of energetic equatorial currents
Shear instabilities and elevated diapycnal mixing

Diapycnal heat loss among largest terms in ML heat budgets
Diapycnal heat loss explains the residuals in ML heat budgets

Southern tropical
Atlantic (10°S,10°W)

Diapycnal heat loss neglegible
ML heat budget driven mainly by net surface heat fluxes

Northern tropical .
Atlantic .

AEWs trigger NIW if atmospheric forcing overlaps with T; o
NIWSs induce shear at ML base

NIW induced shear will be larger, when ML is shallow

Rare events of strongly elevated diapycnal heat loss
Impacts the vertical distribution of nutrients (biology)

Most likely explains residual in ML heat budget
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Annual mean 1960—2004
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