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Our aim

Model Setup

Surface nodes ~125K

vertical res. 47 levels

Time step [min]
45 (FESOM2) 

15 (FESOM1.4)

Atm. forcing JRA55-do-1.4.1

Analysis period 2008-2018

MODELS
• FESOM1.4 [1] -

• FESOM2 [2] -

• REcoM [3] -
FESOM2-REcoM is 

3-5 times faster than
FESOM1.4-REcoM

[4]
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CO2flux

Outcome
Bias-corrected 1990s CO2 flux in FESOM-2.0 
(2.04 PgC/yr) in better agreement with best
estimate

CO2 flux 1990s (PgC/yr) A B (control, bias) A-B (bias-corrected)
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Global and Southern Ocean biogeochemical fluxes

Units FESOM-1.4
(Schourup-
Kristensen et 
al 2014)

FESOM-2.0 Range 
literature

NPP global PgC/yr 32.5 31.5 23-70

EP global PgC/yr 6.1 5.2 5.8-13

Opal export 
global

Tmol Si /yr 74.5 89.4 69-185

NPP Southern 
Ocean

PgC/yr 3.1 2.8 1.1-4.9

EP Southern 
Ocean

PgC/yr 1.1 1.0 1

Opal Southern 

Ocean

Tmol Si/yr 21.5 17.7 21-54

• Global and Southern Ocean 

fluxes within observational 

range

• Net Primary Production (NPP) 

and Export Production (EP) at 

the lower end

Work in progress:
• Opal export in Southern Ocean 

relatively low

• Subject to tuning, sensitive to 

forcing and parameter choice

à A higher diatom-NPP and opal 

flux is needed for reasonable DSi

distribution
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Global ocean biogeochemical 
modelling with FESOM2-REcoM Net Primary Production/ Chlorophyll-a

Outcome

DATA
• OCCCI
• Johnson et al. (2013) 

Optimized for Southern Ocean
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Outcome

Sensitivity experiments for NPP/Chl
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DIN FESOM

DIN FESOM-WOA

[START] DIN and DSi shown for simulation A

DSi FESOM

DSi FESOM-WOA
DATA
• World Ocean Atlas 18 (WOA) 
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