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Introduction - why wind-front interactions?

1-D thermal feedback
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Introduction - why *joint impact of* wind-front interactions?

1-D current feedback
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Introduction - why *sub-mesoscale* wind-front interactions?

28 1-D thermal feedback
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Focus and Goals

JJA, 2012
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Method - high resolution global air-sea coupled model
GEOS/MIT Coupled Simulation (c1440 - lic 2160)

Ocean part:

* hourly output

SA » 2-4 km (1/24°) horizontal resolution
il « Other global coupled model: ~0.25 or 1°
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Results - joint impact of thermal and current feedback

2D feedback current feedback: thermal feedback:
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Results - joint impact of thermal and current feedback

2-D feedback
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Results - joint impact of thermal and current feedback

2-D feedback
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Results - wind stress curl reconstruction

» wind stress curl ~ avorticity + fcrosswind sst gradient

?

limitation: only wind stress curl induced by wind-front interactions

* 4 ways of reconstruction and coefficient calculation:
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Results - wind stress curl reconstruction
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Results - wind stress curl reconstruction

| Root-mean square error
Percentage of true wind with true wind stress curl,
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Results - 2-D coefficients variability
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Results - 2-D coefficients variability
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Results - 2-D coefficients variability

B crosswind sst grad. coeff.
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Results - 2-D coefficients variability

* high-frequency variations
in [ -> air-sea T difference

* slow and lagged
downward momentum
transfer in ABL -> wind
speed
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Results - summary

 Sub-mesoscale wind-front interactions are ~20 times stronger than at mesoscale

* Current (vorticity/divergence) and thermal (sst gradients) feedbacks have joint
impacts on wind stress curl/divergence; both are required to explain anomalous
values in wind stress fields

* Relative contribution of current and thermal feedback are determined by wind
speed and air-sea temperature difference
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Supplementary materials

Supplementary materials
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Sl - wind stress curl reconstruction
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Sl - wind stress curl reconstruction

r2 of reconstruction
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Sl - wind stress curl reconstruction

r¢ of reconstruction

1-D RMSEs / 2-D RMSE
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S| - conditional mean plots in quiescent region
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Sl - thermal feedback
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Sl - current feedback
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Sl - current feedback
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