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Unique	
  Character	
  of	
  
Southern	
  Ocean	
  SSTA	
  
	
  
Open	
  Ocean	
  FormaDon	
  

CFSv2	
  reproduces	
  the	
  
STD	
  distribuDon	
  of	
  the	
  
observed	
  SSTA	
  
	
  
OveresDmate	
  and	
  shiE	
  
in	
  South	
  Pacific	
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South	
  Pacific	
  Dipole	
  (SPD)	
  Mode	
  

SPD	
  is	
  highly	
  coherent	
  with	
  
ENSO	
  in	
  both	
  observaNons	
  and	
  
CFSv2	
  



!

Lifecycle	
  of	
  Composite	
  SPD	
  Event	
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Regional	
  Air-­‐Sea	
  Feedback	
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∂ SSTa( )
∂t

≈
ΔQ
cpρH

Monthly	
  climatological	
  mixed	
  layer	
  depth.	
  In	
  developing	
  phase,	
  	
  H

Surface	
  Heat	
  Flux,	
  ΔQ	
  

ΔQL ~ cpaρaCE "V δq
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Regional	
  Air-­‐Sea	
  Feedback	
  

∂ SSTa( )
∂t

≈
ΔQ
cpρH

−
ΔHQ
cpρH

2

Morioka	
  et	
  al.	
  (2010,	
  2012)	
  

ΔH ~ F(Δu*
3,ΔQ)

Influence	
  of	
  	
  wind	
  anomalies	
  
is	
  significant	
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Where	
  the	
  wind	
  anomalies	
  come	
  from?	
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Atmospheric	
  Tele-­‐ConnecDon	
  

Atmospheric	
  anomalies	
  in	
  South	
  Pacific	
  are	
  characterized	
  by	
  Pacific-­‐
South	
  American	
  (PSA)	
  Pa^ern	
  (Mo	
  and	
  Higgins	
  1998)	
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ConnecDon	
  to	
  ENSO	
  HeaDng	
  Sources	
  



SPD	
  PredicDon	
  Skill	
  and	
  Predictability	
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Summary	
  
•  SPD	
  is	
  the	
  leading	
  SSTA	
  paSern	
  in	
  South	
  Pacific	
  during	
  
summer.	
  

•  CFSv2	
  simulates	
  SPD	
  realisKcally,	
  including	
  its	
  lifecycle,	
  
seasonality	
  and	
  ENSO	
  connecKon.	
  

•  SPD	
  events	
  are	
  iniKated	
  by	
  wind-­‐induced	
  surface	
  latent	
  heat	
  
flux	
  anomalies.	
  

•  Persistent	
  mixed	
  layer	
  depth	
  anomalies	
  enhance	
  SPD.	
  
•  ENSO-­‐forced	
  PSA	
  wave	
  train	
  generates	
  wind	
  perturbaKons	
  
over	
  South	
  Pacific	
  for	
  SPD.	
  

•  CFSv2	
  shows	
  high	
  predicKve	
  skill	
  of	
  SPD	
  mode,	
  due	
  to	
  its	
  
good	
  predicKon	
  of	
  ENSO	
  and	
  its	
  PSA	
  tele-­‐connecKon.	
  

•  Seasonal	
  dependence:	
  An	
  austral	
  “fall	
  barrier”	
  of	
  predicKon	
  
skill	
  appears	
  near	
  New	
  Zealand.	
  

•  Extratropical	
  SPD	
  sources	
  need	
  further	
  invesKgaKon.	
  


