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Buoyancy Parameterization
IN Stress Generation

W. Timothy Liu and Xiaosu Xie



dStress is turbulence generated by wind
shear and buoyance (density gradient).
JAIr is rarely exactly neutral in buoyance;
even without temperature gradient there
IS always humidity gradient.

dTo get equivalent neutral wind or stress
from wind, stability effect is needed.
dBuoyance-induced bias may be

small, but strong variations exist.
AStability effect was formulated 4
decades ago in land experiments; Its
geographical and seasonal validity over
ocean has not been challenged.
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Similarity Theory
Buckingham theorem

kz du Z

u* dz ‘b(f) Obukhov (1946)
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Businger & Dyer model based on
Kansas & Kerang experiments
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Observation from satellite Agulhas
a Flltered Qu1kSCAT wind speed (color) £000-2004 & AMSRE SST (contour 0. 15°C) 2002-2004
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Collocation of ENW magnitude with SST is inherent in the
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definition of ENW and turbulent mixing theory. (Liu et al. 2007, JC)



Observation from satellite Kuroshio

a) Filtered QuikSCAT wind speed (color) 2000-2004 & AMSRE SST (contour, 0.15°C) 2002-2004
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Computed from uniform wind field at 10m
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(b} Adjusted ¥, Jan 20032005
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a) Original v, Jul 2003-2005
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a) Uy BECMWF {original 4,) Jan 2003-2005
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a) Filtered Quﬂ«:SCAT
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e Our knowledge on stress came from
wind through turbulence
parameterization in the past

e Scatterpmeters provide the first and
only maps of ocean surface stress

e T
tur
Wit

ne data generate new perspective of
pulence productions and its relation

N mesoscale convection

New bulk parameterization of stress
may be needed
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