
1 

Marina Lévy 

Interannual variability of phytoplankton bloom 
driven by mesoscale turbulence	
  

OSI Symposium, June 2014 LOCEAN-IPSL, France 





SeaWifs 
Ocean color data 
2002-2007 

Motivation 



Interannual variability in bloom timing and intensity 

Motivation 



Ferrari et al., 2014 

Interannual variability in bloom timing related to variability in air-sea Heat flux  

Motivation 



Motivation 

Dutkiewicz et al., 2001 

1979-1986 CZCS Ocean color data 
NCEP sensible heat flux 
 

Interannual variability in bloom intensity 
related to variability in sensible heat flux  

Interrannual variability in bloom timing and amplitude 
has been successfully attributed to variability in the 
atmospheric forcing       



Motivation 

Penduff et al., 2011 



Objectives 

Does intrinsic variability generate variability in bloom 
timing and amplitude ? 

 
Is this variability significant compared to the 

atmospherically forced variability ? 
 
What model resolution is needed to capture it ? 
 



Method 

Climatological forcing	
  

NEMO OGCM 
∆x= 2 km 

+ 

wind E-P Q 

50 years of spin-up, daily outputs for last 5 years 
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GYRE experiments 
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SST 



GYRE experiments 

EKE 
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Chlorophyll 
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GYRE experiments 
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Bloom amplitude 
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Grid resolution 



Results 



Conclusions 

Analysis	
  of	
  internannual	
  variability	
  of	
  ocean	
  biogeochemical	
  cycles,	
  

tradi7onally	
  based	
  on	
  coarse	
  resolu7on	
  model	
  and/or	
  data	
  might	
  

forget	
  an	
  important	
  internal	
  source	
  of	
  variability	
  

	
  

Using	
  7me	
  series	
  data	
  at	
  fixed	
  sta7ons	
  to	
  examine	
  internannual	
  

variability	
  is	
  highly	
  hazardous	
  	
  	
  

	
  

Earth	
  system	
  models:	
  Need	
  to	
  go	
  to	
  HR	
  not	
  only	
  to	
  imporve	
  the	
  mean	
  

state	
  but	
  also	
  the	
  variability	
  	
  

	
  

	
  


