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Years	
  past…	
  



q Oceans	
  and	
  climate	
  
q Air-­‐sea	
  fluxes	
  and	
  climate;	
  radiation,	
  heat,	
  
momentum,	
  tracers	
  

q The	
  ocean	
  carbon	
  cycle	
  
q Only	
  Bill	
  knows…	
  

Or,	
  how	
  to	
  not	
  do	
  clouds	
  and	
  still	
  get	
  
away	
  with	
  it…	
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Carbon	
  sources	
  &	
  sinks	
  

http://earthobservatory.nasa.gov/Features/CarbonCycle/	
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Air-­‐sea	
  gas	
  exchange	
  flux	
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Flux	
  of	
  CO2	
  into	
  the	
  Ocean	
  



q Flux	
  of	
  CO2	
  from	
  the	
  Takahashi	
  2012	
  climatology	
  
q Surface	
  T,S,nutrients	
  from	
  World	
  Ocean	
  Atlas	
  2009	
  
q Mixed	
  layer	
  depth	
  from	
  Ifremer	
  –	
  DeBoyer	
  
q Wind	
  speeds	
  from	
  scatterometer	
  
q GISS	
  modelEv2.1	
  historical	
  emissions	
  run	
  (20th	
  
Century)	
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Observations	
  &	
  Models	
  



Cluster	
  1	
  

Cluster	
  2	
  

Cluster	
  2	
  

Cluster	
  1	
  

Cluster	
  3	
  

Cluster	
  3	
  

Clusters	
  for	
  Observations	
  and	
  Model	
  

k	
  =	
  3:	
  North	
  Atlantic	
  region	
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Temporal	
  Attribution	
  of	
  the	
  Regimes	
  
Model	
  seasons	
  



Surface	
  wind	
  speed	
  

Surface	
  silicate	
  

Surface	
  nitrate	
  

Mixed	
  layer	
  depth	
  

Surface	
  salinity	
  

Surface	
  temperature	
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Error	
  attribution	
  

ΔpCO2 =
∂pCO2
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Regional	
  error	
  attribution:	
  subpolar	
  
North	
  Atlantic	
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Regional	
  error	
  attribution:	
  
subtropical	
  North	
  Atlantic	
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Regional	
  error	
  attribution:	
  the	
  
tropical	
  North	
  Atlantic	
  



q Identify	
  modes	
  of	
  variability;	
  either	
  in	
  space	
  or	
  time,	
  
or	
  both	
  

q Use	
  those	
  to	
  extract	
  meaningful	
  states	
  of	
  the	
  ocean-­‐
climate	
  system	
  

q Use	
  them	
  to	
  assess	
  model	
  skill	
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Usefulness	
  of	
  data	
  mining/data	
  
reduction/big	
  data	
  science	
  for	
  

climate	
  


