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Differing	
  ocean	
  roles	
  on	
  interannual	
  and	
  
decadal+	
  7mescales	
  in	
  the	
  Pacific	
  	
  

Is	
  this	
  the	
  same	
  
thing	
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  and	
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Qt=Qnet+Qocn 

Qt~Qocn 

Lead-­‐lag	
  rela7onships	
  on	
  interannual	
  7mescales	
  

Nino-3.4 region 

•  Deepening	
  of	
  thermocline	
  (recharge)	
  ini7ates	
  the	
  development	
  of	
  ENSO	
  events.	
  

• 	
  Zonal	
  advec7on	
  contributes	
  once	
  the	
  winds	
  weaken.	
  
• 	
  Lesser	
  role	
  for	
  upwelling.	
  
• 	
  Themocline	
  shoaling	
  (discharge)	
  drives	
  the	
  transi7on	
  from	
  warm	
  to	
  cold	
  phase.	
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  frequency	
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Nino-3.4 region 

DiNezio et al., in prep. 

In	
  the	
  SOM	
  Qnet=0,	
  but	
  SSTA	
  
is	
  similar	
  (as	
  we	
  saw	
  in	
  
spectra)	
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Qnet~Qocn 

Thermocline	
  opposes	
  zonal	
  
advec7on	
  and	
  upwelling	
  	
  on	
  
decadal	
  7mescales.	
  



At	
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Conclusions	
  
•  ENSO-­‐like	
  variability	
  is	
  a	
  robust	
  feature	
  of	
  AGCM-­‐slab	
  ocean	
  

models.	
  It	
  is	
  the	
  equatorial	
  extension	
  of	
  meridional	
  modes	
  
and	
  requires	
  no	
  ocean	
  dynamics.	
  

•  The	
  role	
  of	
  the	
  ocean	
  depends	
  on	
  a	
  7mescale:	
  	
  
–  At	
  seasonal-­‐interannual,	
  there	
  are	
  clear	
  leads	
  and	
  lags	
  and	
  

thermocline	
  drives	
  transi7ons	
  
–  At	
  low	
  frequencies	
  (long	
  compared	
  to	
  the	
  adjustment	
  7mescale	
  

of	
  the	
  thermocline),	
  the	
  thermocline	
  opposes	
  upwelling	
  and	
  
zonal	
  advec7on	
  	
  limle	
  net	
  ocean	
  dynamical	
  influence	
  and	
  the	
  
coupled	
  model	
  is	
  similar	
  to	
  the	
  slab	
  

–  But	
  models	
  with	
  broad	
  meridional	
  scale	
  may	
  have	
  some	
  low	
  
frequency	
  predictabili!?	
  	
  

•  The	
  story	
  is	
  different	
  in	
  the	
  Atlan7c	
  ….	
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