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Where	
  is	
  Arc5c	
  Primary	
  Produc5on	
  now?	
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A	
  biological	
  model	
  applied	
  regionally…	
  
using	
  satellite	
  data	
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Pan-­‐Arc5c	
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  present	
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Pan-arctic 
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Primary production (g C m-2 y-1)	
  

Today 2100 
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2050 2100 

Increase and decrease of 
phytoplankton primary production 
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Matrai	
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Greenland	
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Three	
  empirical	
  es5mates	
  of	
  Arc5c	
  
annual,	
  regional,	
  integrated	
  PP…	
  

Hill	
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Sakshaug	
  2004 	
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Arrigo	
  &	
  van	
  Dijken	
  2011 	
  148	
  
Hill	
  et	
  al.	
  2013 	
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Ardyna	
  et	
  al.	
  2013 	
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Summary	
  
•  Sea	
  ice	
  is	
  thinning	
  and	
  extent	
  is	
  reduced,	
  especially	
  in	
  summer	
  
•  Primary	
  produc5on	
  season	
  is	
  expected	
  to	
  increase	
  in	
  dura5on	
  

(light)	
  but	
  not	
  in	
  magnitude	
  (nutrients)	
  at	
  pan-­‐arc5c	
  scales	
  
•  Primary	
  produc5on	
  and	
  produc5vity	
  increase	
  in	
  certain	
  

con5nental	
  shelves	
  and	
  breaks;	
  	
  and	
  move	
  =>	
  Whose	
  
fisheries!?	
  

•  Primary	
  produc5on	
  and	
  produc5vity	
  is	
  not	
  expected	
  to	
  
increase	
  in	
  the	
  deep	
  Arc5c	
  Basin	
  (not	
  enough	
  nutrients)	
  

•  The	
  ecosystems	
  of	
  the	
  Arc5c	
  Ocean	
  will	
  change	
  their	
  present	
  
day	
  equilibrium.	
  	
  We	
  do	
  not	
  know	
  how	
  the	
  new	
  equilibrium	
  
will	
  support	
  ecosystem	
  services	
  

•  Our	
  predic5ons	
  are	
  only	
  as	
  good	
  as	
  our	
  valida5ng	
  data	
  and	
  
process	
  understanding	
  are	
  



Thank	
  you!	
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Clouds	
  and	
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Wind!	
  =>	
  wind-­‐driven	
  turbulence	
  and	
  
eddies	
  =>	
  mixing,	
  nitrate	
  consump5on	
  

With	
  ice	
  

Without	
  ice	
  

Woodgate,	
  Rainville,	
  Mahadevan,	
  
Wang,	
  Matrai,	
  in	
  prep	
  

Much	
  to	
  be	
  done	
  on	
  the	
  modeling	
  side:	
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How	
  deep?	
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  vs.	
  nutrient	
  balance	
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