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ENSO - (El Niño, La Niña)
Atlantic Dipole (or Variability) (TAV)

Pacific Decadal Oscillation (PDO)
and many

others 
large scale variability phenomena 

When it comes to O-A interaction
Then one thinks about basin scale
phenomena with global impacts, 

teleconnections, monthly, 
seasonal, decennial scales, etc..
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This was our first O-A cruise and 
we got a “textbook case”

In situ observations 
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TWO POSSIBLE PHYSICAL STABILITY MECHANISMS OF CLAM:
Hydrostatic Stability                                                  Static Stability

O-A interactions in strong SST gradient regions

Lindzen and Nigan (1987), Wallace et al. (1989)
surface wind is affected by pressure gradient at
sea level (SLP). Hydrostatic stability.

Hayes et al (1989) - surface wind is affected
by the turbulence of the atmospheric 
boundary layer. Static stability
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How do we study air-sea 
interaction processes?

• In situ observations (opportunity x permanent)
• Satellite data
• Numerical Modeling  (global, regional, coupled)

INCT CRIOSFERA (1 e 2)
INTERCONF –CEOAC

OCATBM
ATMOS
ACEX
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INTERCONF 
OPERANTAR 32

14 to 20 October 2013
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Increase – ED1:
78%  sensible and 55% in latent heat fluxes

Decrease – ED2:
49%  sensible and 25% in latent heat fluxes
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ATMOS Project 
OPERANTAR 38

October/November 2019
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Three different 
satellite products
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Look at the 
power of the
warm core

eddy in OP38



EUMETSAT-SOLAS
December - 2021

Look at the power of the
warm core eddy in OP38

Heat flux from oean
to the atmosphereQnet
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CO2 fluxes

Momentum fluxes

analogue

Heat fluxes

both the transfer velocity coefficient 
and drag coefficient ...

are bulk "physical-statistical" parameterizations

In addition to getting turbulent fluxes 
observations... 

we want to try our own parameterizations... 

𝐹𝐶𝑂!"# = 𝑠. 𝑘. ∆𝑝𝐶𝑂!(%&'(&')
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This is our first try on 
parameterization to SWA K = 0.36.U10m

2 – 0.8 U10m + 3.6

𝐹𝐶𝑂!"# = 𝑠. 𝑘. ∆𝑝𝐶𝑂! *+,(&-'

“transfer velocity 
coefficient (K)" ...

is a bulk
"physical-statistical”

parameterization

In addition to getting observational 
turbulent fluxes ... 

we want to try our own parameterizations... 
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The Warm Core Eddy impact is perceived above the top 
of the Marine Atmospheric Boundary Layer (MABL) ...
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Thank you very much for the 
opportunity and your attention!!!


