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Robotic measurements of ocean 
particles (bgc-Argo floats, 0-1000 m)

Reducing model-data misfit through 
parameter optimization (genetic algorithm)
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Improving estimates of 
organic carbon sequestration.

1D model
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Aumont et al. 2015





“Figure 4. Modelled and observed total POC 
concentrations (µM) in different regions of the 
ocean: (a) western, (b) oligotrophic, and (c) eastern 
North Atlantic Ocean; (d) Hawaii; (e) 
northwestern, (f) northeastern, [...] Pacific Ocean. 
The continuous lines are concentrations averaged 
over the region [...] without (in red) and with the 
reactive continuum (RC) parameterisation (in 
black). The black speckles are observations in the 
respective regions from Druffel et al. (1992) and 
Lam et al. (2011, 2015b).”

Aumont et al. 2017
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Fontela et 
al. 2016

NASA 
OBPG



Roemnich et al. 2019

Navis APEX PROVOR

http://www.oao.obs-vlfr.fr/maps/en/

● Coriolis global data assembly center 
+

● BOPAD-Prof dataset from Organelli 
et al. 2017

http://www.oao.obs-vlfr.fr/maps/en/
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Inspired by Dall’Olmo et al. 2016



Despiked signal
~

Particles (< 20 µm)

Spike signal
 ~

Big particles

…

sPOC = small (<50 µm), 
suspended or 

slow-sinking, living and 
detrital particles 

(usually >80% of total 
POC)

bPOC = big fast-sinking 
particles (aggregates, 
fecal pellets, etc...)

Nanophytoplankton

Microzooplankton

Small detritus = “POC”

Diatoms

Mesozooplankton

Big detritus = “GOC”
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dEXPPOC = Net gravitational POC sinking 
(input - output)

Not analyzed (yet)



Volumetric rates (mmol m-3 d-1)
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Individual simulations with 
different parameter sets
(50-100 sims / generation)

Calculation of cost
+ ‘Crossover’

Initial simulation 
with default 
parameter set

Generation 1
Generation 2...

Optimized parameter set

autosubmit 
workflow manager 
(Manubens-Gil et al. 2016)
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Default 
PISCES

Log10(POC)

WORK IN PROGRESS!
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