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Challenges	
  in	
  Ocean	
  Predic+on	
  

•  Mo+ons	
  at	
  sub-­‐mesoscale	
  to	
  mesoscale	
  scales	
  (order	
  100	
  m	
  to	
  10´s	
  km	
  )	
  
are	
  key	
  ingredients	
  of	
  the	
  upper	
  ocean	
  dynamics.	
  It	
  also	
  interact	
  with	
  
dynamics	
  at	
  scales	
  >	
  100	
  -­‐200	
  km.	
  

•  Poorly	
  sampled	
  with	
  in-­‐situ	
  observing	
  systems	
  

•  The	
  accuracy	
  of	
  high	
  resolu+on	
  (~	
  5-­‐10	
  km)	
  model	
  simula+ons	
  of	
  upper	
  
ocean	
  dynamics	
  is	
  not	
  adequately	
  assessed	
  and	
  validated.	
  

•  2D	
  surface	
  expressions	
  in	
  satellite	
  data	
  is	
  a	
  mixture	
  of	
  horizontal	
  mo+ons	
  
and	
  ver+cal	
  mo+ons.	
  

•  We	
  need	
  to	
  create	
  a	
  framework	
  for	
  connec+ng	
  the	
  2D	
  expression	
  with	
  
upper	
  layer	
  3D	
  mesoscale	
  to	
  submesoscale	
  ocean	
  dynamics.	
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Major	
  Global	
  Current	
  Fronts	
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0 

800  cm2/s2 

Courtesy	
  of	
  CLS	
  	
  

EKE	
  -­‐	
  IMPORTANCE	
  OF	
  MAPPING	
  FREQUENCY	
  AND	
  COVERAGE	
  (	
  4	
  ALT)	
  –	
  SCALE	
  >	
  100	
  KM	
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Courtesy	
  of	
  CLS	
  	
  

LINKS	
  BETWEEN	
  EKE	
  AND	
  SST	
  GRADIENTS	
  	
  (	
  SCALE	
  >	
  100	
  KM)	
  

Courtesy	
  Turiel	
  et	
  al	
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Courtesy	
  of	
  CLS	
  	
  

LINKS	
  BETWEEN	
  WIND	
  STRESS	
  CURL	
  AND	
  BIG	
  CURRENT	
  FRONT	
  (	
  SCALE	
  >	
  100	
  KM)	
  

Courtesy	
  Chelton,	
  2007	
  

4	
  YEAR	
  MEAN	
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MESOSCALE	
  VARIABILITY	
  IN	
  SST	
  IMAGES	
  (SCALES	
  >	
  5	
  KM)	
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8	
  

•  Ver+cal	
  mo+on	
  detector?	
  (geostrophic	
  
circula+on,	
  spiraling	
  eddy	
  trapping,	
  upwelling)	
  

Chla-­‐SST	
  an+-­‐corela+on	
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Supersite	
  Agulhas	
  Current:	
  The	
  mesoscale	
  (single	
  SST)	
  

SSH	
  of	
  the	
  Agulhas	
  Current	
  regime	
  from	
  
	
  temporal	
  and	
  spaBal	
  integraBon	
  of	
  	
  	
  
AlBmeters.	
  	
  ResoluBon	
  of	
  about	
  100	
  km.	
  

SSH	
  from	
  al+metry	
   SST	
  from	
  IR	
  radiometry	
  

High	
  resoluBon	
  snap-­‐shot	
  SST	
  field	
  from	
  
the	
  MODIS	
  IR	
  radiometer	
  in	
  the	
  region	
  
marked	
  with	
  black	
  box	
  at	
  a	
  resoluBon	
  of	
  
order	
  km.	
  	
  



OPNet	
  Final	
  Seminar,	
  met.no,	
  Oslo,	
  11-­‐12	
  May	
  2011.	
  	
  

Ocean	
  Predic+on	
  Networking	
  	
  

Taking	
  advantage	
  of	
  the	
  sunglint!	
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SST	
   Ocean	
  colour	
  

sun	
  gli0er	
  

ASAR	
  	
  roughness	
  

Challenges	
  at	
  the	
  mesoscale	
  (Synergy)	
  

Sun	
  Gli0er	
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Reconstruction of Surface Currents from SST 

1. Surface Quasi – Geostrophy fields    
Vorticity of the surface QG current  QG Stream-function   
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Reconstruction of Surface Currents from SST 

2.  Interactions  Ekman and  
     SQG  currents  
     (after Klein and Hua, 1990)  

3. Generation of vertical pumping  
   (convergence/divergence) 
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Synergy:	
  Mesoscale	
  Processes	
  	
  

Preliminary	
  reconstrucBon	
  of	
  the	
  velociBes	
  from	
  satellite	
  data.	
  (leO)	
  SST	
  from	
  MODIS;	
  
(center)	
  corresponding	
  chlorophyll	
  concentraBon	
  from	
  the	
  same	
  MODIS	
  image;	
  and	
  
(right)	
  surface	
  divergence	
  derived	
  from	
  SST	
  using	
  the	
  SQG	
  approach	
  with	
  chlorophyll	
  
contours	
  overlaid.	
  Blue	
  patches	
  indicate	
  upwelling	
  regions.	
  

SST	
   Chlorophyll	
   Divergence	
  from	
  SST	
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Reconstruction of Surface Currents from SST 

The	
  SAR	
  roughness	
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Another	
  One!	
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AVHRR	
  SST	
  
AND	
  	
  

SUNGLINT	
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