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Observations

Agulhas current

* SST fronts are multi scale
* Stronger winds on warm
SST

Roughness change with
SST change

SST = Sea Surface Temperature
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Simulation overview

|dealized setup

38,4km
%@
YV
— Y
2km Ug =7,5m/s
>
Ax=Ay=50m X
25.004 T ) O —— SST
'I \‘ — Tz=1m
E i 24.75 - ! !
= I 1
>0 24501 ! !
o ! '
= 24.25 H b
1 1
1

Y (km)
o = N

MesoNH 5.6.1
LES, 3D closure




Simulation overview
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Warm SST increases winds in the lower layers of the ABL

* What is the origin of the subsidence ?
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Zonal wind budget

X at 13km
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Coherent structures analysis

Mean <uw> profile

Above surface layer :

Linear profiles for reference
simulations

* S1 # references after the SST
jump

— How to explain the shape of
the flux profile ?
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Coherent structures analysis

Passive tracer emission

surface tracers

top tracer

S; concentration fluctuation of tracer i
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Coherent structures analysis

Conditional sampling

* Condition 1 {(a:,y,z), S(x,y,z) > \/@(Z) }

‘ s1>0 s9 >0 s3>0
* Condition2 W= 0 | updraft 1 updraft 2 -
w < 0 | sub. shell 1 sub. shell 2 downdrafts

(Couvreux et al. 2010)

Note: coherent structures in
y

resolved flow only

S1 at X=13.0km
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Coherent structures analysis

Conditional sampling

* Condition 1 {(a:,y,Z), S(x,y,z) > \/@(Z) }

* Condition 2

| s1>0 s9>0 s3 >0
w >0 | updraft 1 updraft 2 -
w < 0 | sub. shell 1 sub. shell 2 downdrafts

(Couvreux et al. 2010)

Note: coherent structures in
y resolved flow only

S1 at X=13.0km
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Coherent structures analysis

Conditional sampling
+

Top-hat decomposition with
3 disjoint ensembles FE; :

: ‘updrafts’, ‘"downdrafts’
and ‘other’
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Coherent structures analysis

Conditional sampling
+
Top-hat decomposition with
3 disjoint ensembles F); : ‘updrafts’, ‘downdrafts’
and ‘other’
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Conclusion

The ABL response to submesoscale SST fronts has been studied with a LES channel simulation

For submesoscale SST front, advection and turbulence play key roles in the ABL response
* Mechanisms identified at the oceanic mesoscale are present here (Pressure Adjustment and
Downward Momentum Mixing)

* A coherent structure analysis can be used to identify the contribution of each structures to the
turbulent fluxes

but

It cannot detect the lower layers wind increase by a non-turbulent compensating subsidence

— Paper to be submitted
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Annexes

Changing condition 1 of C10 conditional sampling :
{@9,2), s(z,,2) S(m)< 5 > (2)}

Top-hat Intra-variability

C10 m sensitivity:
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— Non turbulent, descending air is increasing U at the lower levels :
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Annexes

Reference simulations
refW
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— 74% of the flux is captured by the coherent structures when SST is
homogeneous vs 66% for S1 at X=13km
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Annexes
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Annexes

Numerical setup:
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Initial conditions:
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Realistic simulation: Agulha’s current

(a) SST analysis ODYSSEA (°C)
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