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CO, going into the ocean
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Ocean CO, sink

- Substantial variabilities in ocean CO, sink inferred from data products are not reproduced by models

Carbon flux from the Atmosphere to the Ocean

41 - 10 Models
- 8 Data products
Y.
3- \ ) wfyﬁ"‘ Amplitude of interannual
/ ?\v,;/ é)“ X variability between 1990-2019
CO, sink P\\ﬁ\\‘/&,‘%ﬁ,’}/@” m (PEC/yr)
J ) N/ i“ , "'b Av = [T
(PgC/yr) ] D /@%‘j’v‘o‘\\:‘g%w \/ Models 0.14 + 0.03
Vﬁf 7N ‘//"\@jﬂd Data products 0.25 + 0.08
1 -
\Y
O 1 1 | 1
1960 1980 2000 2020

Year

Friedlingstein et al. (2022)



Ocean CO, sink

- Substantial variabilities in ocean CO, sink inferred from data products are not reproduced by models
- Ocean CO, sink estimates from data products and models diverge in 2010s

Carbon flux from the Atmosphere to the Ocean
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Amplitude of interannual
variability between 1990-2019

Trend in 2010s

PgC/yr/decade

(PEC/y) (PgC/yr/ )
Models 0.14 + 0.03 0.34 £ 0.10
Data products 0.25 + 0.08 0.77 + 0.38




- Global Ocean Biogeochemical Models underestimate interannual variability (-39%)
- Refutes a strong decadal trend in the 2010s

- Data products might be sensitive to a lack of data and overly amplify the 2010s trend




Using a hybrid approach

We used a state-of-the-art Global Ocean Biogeochemical Models (i.e., NEMO-PlankTOM12)

Global Ocean Biogeochemical Models (GOBMs):
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We used a state-of-the-art Global Ocean Biogeochemical Models (i.e., NEMO-PlankTOM12)
and data of CO, fugacity at the sea surface (fCO,) from SOCAT
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Method: step 2

Constrain the simulated CO, sink based on fCO, observations
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Method: step 2

Constrain the simulated CO, sink based on fCO, observations

Perturbed simulation
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Method: step 2

Constrain the simulated CO, sink based on fCO, observations

Perturbed simulation
Step 2
Finding the optimal CO, sink for the year 2011

1400

1300 [

Mean

squared *
1200 - i~
error ;

(MSE)

CO, sink
(PgC/yr)

1100

2 2.5 3 3.5

CO, sink (PgC/yr)

0_ —

| | I R S T N S S T | | | T W T N S

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

n
1
MSE = EZ(SOCAT _ PlankTOM)?

=1



Method: step 2

Constrain the simulated CO, sink based on fCO, observations

Perturbed simulation
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Variability of the global
ocean CO, sink

Global ocean

/ Data products
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Variability of the global

ocean CO, sink

- The hybrid approach suggests that the model underestimates the amplitude of the interannual variability

Global ocean
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Variability of the global

ocean CO, sink

- The hybrid approach suggests that the model underestimates the amplitude of the interannual variability
- Does not support a strong increase of the oceanic CO, sink in 2010s

Global ocean
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Variability of the global

ocean CO, sink
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Variability of the global
ocean CO, sink

Some data products suggest a strong positive trend in 2010s in the North
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Variability of the global

ocean CO, sink

- Some data products suggest a strong positive trend in 2010s in the North
- Mostly associated with the subpolar North Pacific region which was under sampled in the 2010s

SOCAT observations in 2010s
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- Global Ocean Biogeochemical Models underestimate interannual variability (-39%)
- Refutes a strong decadal trend in the 2010s

- Data products might be sensitive to a lack of data and overly amplify the 2010s trend
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Results: step 1
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