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Observa9ons	  	  

•  Transport	  9me	  series	  from	  
the	  Rapid	  array	  

•  Op9mally	  interpolated	  
Argo	  data	  

•  Temperature	  and	  salinity	  
data	  from	  the	  Rapid	  array	  

www.noc.soton.ac.uk/rpdmoc	  
	  



How	  do	  we	  calculate	  it?	  

•  Es9mate	  of	  temperature,	  salinity	  and	  velocity	  field	  every	  ten	  days	  



How	  do	  we	  calculate	  freshwater	  flux?	  
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•  Constrain	  the	  salinity	  flux	  at	  each	  9mestep	  to	  
be	  -‐26	  Svpsu	  (salinity	  flux	  at	  Bering	  Strait)	  by	  
adding	  a	  volume	  flux	  at	  the	  sec9on	  average	  
salinity.	  

•  The	  net	  volume	  flux	  across	  the	  sec9on	  is	  the	  
freshwater	  flux.	  

How	  do	  we	  calculate	  freshwater	  flux?	  



E>P	  	  	  
Increase	  in	  freshwater	  
storage	  

E<P	  	  
decrease	  in	  
freshwater	  storage	  

•  Mass	  flux	  across	  the	  sec9on 	   	   	  	  
•  Based	  on	  oceanic	  salinity	  conserva9on	  
•  Difference	  in	  volume	  flux	  across	  Bering	  Strait	  and	  26°N	  (freshwater	  divergence)	  includes	  air-‐

sea	  fluxes	  (Evapora9on,	  precipita9on),	  runoff,	  ice	  melt/forma9on,	  oceanic	  salinity	  storage/
freshening	  

	  

Freshwater	  Flux	  at	  26°N	  
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Components	  of	  the	  equivalent	  
freshwater	  flux	  
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The	  overturning	  circula9on	  transports	  freshwater	  southwards	  
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Rela9onship	  between	  moc	  and	  
freshwater	  flux	  

Freshwater	  flux	  	  =	  -‐0.37	  –	  0.045*moc	  
	  
84%	  of	  variance	  in	  the	  freshwater	  flux	  can	  be	  explained	  by	  variability	  in	  moc	  	  
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Residual	  variability	  over	  9me	  
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Residual	  variability	  over	  9me	  
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Range	  of	  0.12	  PW	  between	  2004/2005	  and	  2009/2010	  	  

Range	  of	  -‐0.09	  Sv	  between	  2004/2005	  and	  2009/2010	  	  



Interior	  shallower	  than	  1000	  m	  

•  Reduc9on	  in	  the	  transport	  weighted	  salinity	  with	  9me	  
•  Reduc9on	  in	  the	  transport	  weighted	  temperature	  with	  9me	  
•  Cooling	  and	  freshening	  of	  this	  southward	  interior	  flow	  will	  be	  associated	  with	  an	  

increase	  in	  the	  northward	  heat	  flux	  and	  southward	  freshwater	  flux	  
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Summary	  

•  Variability	  in	  the	  heat	  and	  freshwater	  fluxes	  is	  
dominated	  by	  variability	  in	  the	  moc.	  

•  There	  is	  also	  systema9c	  variability	  in	  addi9on	  to	  
this	  that	  tends	  to	  larger	  heat	  fluxes	  and	  larger	  
freshwater	  fluxes	  between	  2004	  and	  2011.	  

•  Between	  2004	  and	  2011	  variability	  in	  the	  
transport	  weighted	  temperature	  and	  salinity	  is	  
dominated	  by	  an	  interior	  freshening	  and	  cooling	  
in	  top	  1000m.	  


