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Å Biological Carbon pump 

Å Process by which CO2 

fixed by photosynthesis 

is transferred to the deep 

ocean 

Å Phytoplankton = First 

vector 
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Å Role of  phytoplankton in the climate balance 
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ÅGlobal NPP = 40-60 GtC/Y  (Carr et al.,2006) 

ÅGlobal Export = 5-12 GtC/Y  (Boyd and Trull , 2007 ; Henson et 

al., 2011) 

 Fraction of  C subtracted from rapid exchange with  

atmosphere =>  participates in setting atmospheric CO2 levels 

 Main  energy source for sub-surface ecosystem 

Å However, link  between surface dynamics and export not 

understand 
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ÅSeasonal and regional variability  

Å        Distinction  of  specific regimes of  PP and export 

in ocean 

Å         Different transfer efficiency of  C 
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Å        Need for understanding the link  between 

ecosystem dynamics and export at the base of  the 

euphotic zone at the regional scale 

 

Å         Need for improved evaluation of  climate 

change impact on ecosystem structure and export 

production, as well as associated feedbacks on 

atmospheric CO2 



Objective 

Å Identification and description of  regionally coherent 

regimes of  PP and export fluxes for the open ocean. 
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Approach 
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Combined use of 

Biogeochemical model 

 

NEMO /PISCES model output : 

nutrient concentrations 

concentration, chlorophyll, POC, 

NPP, C export,é 

Remote sensing of ocean colour 

 

Products from satellite 

observation : chla, 

phytoplankton groups, NPP, 

POC, particle sizes,é 



The biogeochemical PISCES ð Standard 

version 
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The biogeochemical PISCES ð Standard 

version 

Å Last NEMO/PISCES Standard Version 3.5 

ÅOffline configuration 

Å Resolution of  2° 

Å Simulation of  1000 Years 
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The biogeochemical PISCES ð Standard 

version 

Sea-surface nitrate  
(mmol N/m3)  

Sea-surface Chlorophyll   
(mgCHL /m 3) 

SeaWiFS WOA  

PISCES 
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The biogeochemical PISCES ð 5PFTS 

version 
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Picophyto. 
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Biogeochemical model PISCES 

Å (1) Adding Picophytoplankton 

Å (2) Parametrization of  picophytoplankton : a lot of  parameters 

like growth rate, saturation constant for nutrient, grazing rate,é 

Å (3) Model Adjustment 

Adding a third compartment of  phytoplankton 
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Biogeochemical model PISCES 

Adding a third compartment of  phytoplankton 
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Biogeochemical model PISCES 

Adding a third compartment of  phytoplankton 
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Biogeochemical model PISCES 

Adding a third compartment of  phytoplankton 
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Biogeochemical model PISCES 

Å PISCES Standard Version : 4 PFTS 

Å PISCES Standard Version : 5 PFTS 
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Biogeochemical model PISCES ð  

first model evaluation 

Å Distribution of  chlorophyll : Comparison to SeaWiFS estimation 

Å Contribution of  phytoplankton groups to NPP : Comparison to Uitz  

et al., 2010 estimation 

ÅOcean productivity and export : pe-ratio and comparison to Dunne 

et al., 2005  

ÅObservations of  [POC] : Comparison to Lam et al., 2011 data 

ÅObservations of  POC fluxes : Comparison to  Dittert  et al., 2005 

data 
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First model evaluation 

Distribution of  chlorophyll ( mgChl/m 3) 

April, May, June MEAN  October, November, December MEAN  

5PFTS 

SeaWiFS 

4PFTS 
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