Global ocean MODELS
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Global ocean biogeochemical

modelling with FESOM2-REcoM CO2flux
Ozgiir Girses, Judith Hauck, Moritz
Zeising and Laurent Oziel Simulated annual atmosphere-ocean CO2 flux
4
= A (FESOM2) —— A (FESOM1.4)
Experiments €02 Atim: Period B (FESOM2) B (FESOM1.4)

(ppm) Forcing 3

A spin-up Variable | Year 1961 | 1850-1957

A Variable | JRASS 19582019 | = o
B spin-up (Cz°7ng)ta"t Year 1961 | 1850-1957 :>)‘

B (Cz°7ng)ta"t Year 1961 | 19582019 | &= 1
Outcome 0

Bias-corrected 1990s CO, flux in FESOM-2.0

(2.04 PgC/yr) in better agreement with best
estimate (2.2 +/- 0.4 PgC/yr, IPCC, 2001, -1
2007) than in FESOM-1.4.

Similar CO, flux in simulation A, despite

different CO, flux in ctrl simulation B. CO2 flux 1990s (PgC/yr) B (control, bias) A-B (bias-corrected)

spin-up :
e

1850 1875 1900 1925 1950 1975 2000 2025

Positive values indicate fluxes into the ocean

FESOM-1.4 2.07 0.34 1.74

[START]

FESOM-2.0 1.86 -0.18 2.04




Global ocean biogeochemical
modelling with FESOM2-REcoM

Ozgir Gurses, Judith Hauck, Moritz Global and Southern Ocean biogeochemical fluxes
Zeising and Laurent Oziel

FESOM-1.4 Range

* Global and Southern Ocean (Sc.:hourup- (G
fluxes within observational NS EEL G
range al 2014)

e Net Primary Production (NPP) NPP global PgC/yr 32.5 31.5 23-70
and Export Production (EP) at EP global PgC/yr 6.1 5.2 58-13
the lower end ,

Opal export Tmol Si /yr 74.5 89.4 69-185

Work in progress: 2/010%]

* Opal export in Southern Ocean
relatively low NPP Southern  PgC/yr 3.1 2.8 1.1-4.9

* Subject to tuning, sensitive to Ocean
forcing and parameter choice

= A higher diatom-NPP and opal EP Southern PgC/yr 1.1 1.0 1

flux is needed for reasonable DSi Ocean

distribution ,

Opal Southern  Tmol Si/yr 21.5 21-54
Ocean

[START]



Global ocean biogeochemical

modelling with FESOM2-REcoM Net Primary Production/ Chlorophyll-a
Ozglr Gurses, Judith Hauck, Moritz
Zeising and Laurent Oziel Simulated Net Primary Production per latitude integrated over depth
0.5
DATA oa : ::::Iu Pytoplankton
e OCccl =
 Johnson et al. (2013) ° 03
Optimized for Southern Ocean §0_2
Outcome 0-1
* Reasonable simulated oo | ‘ | |
latitudinal variation of NPP and . A >0 75
Chl-a Simulated Chl-a concentration per latitude integrated over depth
e Simulated Chl-a concentration 4.0 pr—
at northern high latitudes and 3.5 — occal
coastal Southern Ocean at the 3.0 — A(FESOM2)
low end of satellite data T 25
* Subject to tuning: diatoms vs £20
small phytoplankton ‘E: 15
1.0
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Global ocean biogeochemical

modelling with FESOM2-REcoM

Ozgiir Girses, Judith Hauck, Moritz
Zeising and Laurent Oziel

X P PGB
BO1 | 3.5 3.0 0.2 0.2

BO2 | 3.5 3.0 0.15 0.25
BO3 | 3.5 3.0 0.3 0.3
BO4 | 3.5 3.0 0.5 0.5
BO5 | 3.0 3.0 0.15 0.25
BO6 | 3.0 3.0 0.3 0.3

Pcm= max. rate of C-specific photosynthesis

[1/day]
deg= chl degradation rate [1/day]

Outcome
* High sensitivity to parameter
choice in Southern Ocean

[START]

Sensitivity experiments for NPP/Chl

Net Primary Production per latitude,
integrated over depth

Diatoms
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Global ocean biogeochemical

modelling with FESOM2-REcoM .
Ozgiir Girses, Judith Hauck, Moritz NUtrlentS
Zeising and Laurent Oziel

DSi FESOM
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DATA 0.00 004 008 030 070 200 600 10.00 50.00 0.00 004 008 030 070 200 6.00 10.00 50.00

e World Ocean Atlas 18 (WOA) DIN FESOM-WOA r Sim-]

* High DIN bias in southern Pacific L

« High DSi bias in Southern Ocean |
associated with low diatom l"z,‘
production there (slide 4) 4;‘;';_\-?.. .

— Tuning is in progress

0.0 _
[mmol N m~3] [mmol Si m~3]

-y
-15.0 -7.5

DIN and DSi shown for simulation A

[START]



Global ocean biogeochemical

modelling with FESOM2-REcoM

Ozgiir Gurses, Judith Hauck, Moritz
Zeising and Laurent Oziel

[START]
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