
ESA C C I  S S T  (both L3U and L4,  Metop-A,  between January
2007 and March 2014)  and A s c a t  w i n d  f ie ld (L2,  Metop-A,
between January 2007 and March 2014)  data are used,
together  with E R A 5  reanalysis  dai ly  f ie lds.

The coupl ing is  measured with the s lope of  binned scatterplots
of  the relevant  var iables:  a long-wind S S T  g r a d i e n t  and along-
wind d i v e r g e n c e  for  DMM, and across-wind S S T  L a p l a c i a n  and
across-wind d i v e r g e n c e  for  PA [Meroni  et  a l . ,  2022] .
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the Downward Momentum Mixing -  D M M ;  
the Pressure Adjustment -  P A .

Mesoscale Sea Surface Temperature (SST)  structures
affect  the s u r f a c e  w i n d ,  the surface w i n d  c o n v e r g e n c e ,
the w i n d  i n  t h e  A B L  (Atmospheric  Boundary Layer)  and
the l o w - l e v e l  c l o u d s  on a  wide range of  temporal  scales
(from hours to years)  through two main mechanisms:

1.
2.

S i m u l t a n e o u s  a n d  c o -
l o c a t e d  w i n d  a n d  S S T
o b s e r v a t i o n s  r e v e a l  a  s t r o n g
a i r - s e a  c o u p l i n g ;
B a c k g r o u n d  w i n d  s p e e d  a n d
a i r - s e a  t e m p e r a t u r e
d i f f e r e n c e  m o d u l a t e  t h e
D M M  m e c h a n i s m ;
T h e s e  s t a t i s t i c s  c a n  b e  u s e d
a s  a  b e n c h m a r k  f o r  a i r - s e a
c o u p l i n g  s c h e m e s  i n  m o d e l s .
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S S T  A F F E C T S  T H E
L O W E R  A T M O S P H E R E

Five years  of  global  dai ly  ERA5 data are used to evaluate the modulat ion of  b a c k g r o u n d  w i n d  and a i r - s e a
t e m p e r a t u r e  d i f f e r e n c e  on the ef f ic iency of  the DMM an PA mechanisms [Desbiol les  et  a l . ,  2023] .

DMM is  important  for  a l l  wind speed in s l i g h t l y  u n s t a b l e  c o n d i t i o n s .  The enhancement and the suppression
of  the vert ical  mixing for  very unstable and stable condit ions weakens the sensit iv i ty  to  the surface gradients .

W E  U S E  S A T E L L I T E  A N D  R E A N A L Y S I S  D A T A

T h e  i n s t a n t a n e o u s
c o u p l i n g  i s  s t r o n g e r

t h a n  t h e  d a i l y  c o u p l i n g

[Meroni  et  a l ,  under  review].

Current  w i n d  d a t a  r e s o l u t i o n  (Dx~12.5 km) l imits  the study
of  such mechanism at  the sub-mesoscale,  O(1-100)  km:  future
missions l ike Harmony and Seastar  wi l l  provide such data!

L A R G E - S C A L E  W I N D  A N D
S T A B I L I T Y  M O D U L A T E  T H E  R E S P O N S E

A L S O  C L O U D S  R E S P O N D
T B C . . .

R E F E R E N C E S

The effects  of  SST structures on the ABL change in space and
time (mainly  depending on a i r  c o l u m n  s t a b i l i t y ) .

A decrease in  the air -sea coupl ing is  observed in winter  over
Northern Hemisphere WBCs.  No such a decrease is  found over
Southern Hemisphere WBCs.

In the N o r t h e r n  H e m i s p h e r e ,  the winter- t ime unstable
condit ions due to cold air  outbreaks reduce the DMM eff ic iency.

Seasonal  instantaneous coupl ing

Climatology:  10,  50,  90 percenti les
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