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Boundary layers link the ocean
and atmosphere systems

These systems exchange
momentum, heat, carbon, oxygen.

All of these are modulated
by the turbulence in the
boundary layer
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boundary layer

Forced at the surface, wind,
waves, freshwater, heat flux

Interact with a complicated
lateral density and flow field

Highly variable in space and
time
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Develop BL parameterizations
assuming horizontal
homogeneity
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Use BL parameterization in
process models to study impact
of BL turbulence on frontal

dynamics
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How is BL turbulence modified
in the presence of horizontal
variability?
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Mixing in unstable - .
region near zero
-0.4
Unstable None Stable %_06
-wtht = kN? 08
\ J
Y At
. 1-D
M|X ‘no front
——stable
—unstable
-1.2 r

l | | )
20.06 -0.04 -0.02 0 0.02 0.04 0.06
fi_gu::lH— 1



Mixing in unstable
region near zero

Strong fronts have 0.4
counter gradient
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RECAP

Submesoscale

resolving models with
parameterized mixing
are missing important

turbulent fluxes.
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Dissipation rate is
suppressed in stable

Unstable None Stable )
Strong fronts and / |
us PV<0 have larger it

EN . . 5
0.4z dissipation rates

\ J
Y

Turbulent
Dissipation
Rate

1-D
-no front
——stable
——unstable
S M2>M20

—PV<0
I

6
£ %107




RECAP

Turbulent dissipation is
suppressed in stable 10;

and enhanced in
unstable.
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Turbulence statistics vary

across regimes
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Turbulence statistics vary
across regimes
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Turbulence statistics vary
across regimes
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FINAL SUMMARY
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o: ol e Traditional scalings for BL turbulence are

modified in the presence of submesoscale
fronts.

e Turbulence is suppressed in regions of lateral
restratification

* Small scale overturnings in unstable fronts
result in counter-gradient fluxes, contrary to
OSBL theory under neutral BLs

e Turbulence statistics in actively unstable
regions tend to be highly variable, posing a
challenge for observations.




