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Ocean CO2 sink
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CO2 sink
(PgC/yr)

Amplitude of interannual 
variability between 1990-2019

(PgC/yr)

Models 0.14 ± 0.03

Data products 0.25 ± 0.08
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- Substantial variabilities in ocean CO2 sink inferred from data products are not reproduced by models
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Ocean CO2 sink

Friedlingstein et al. (2022)

CO2 sink
(PgC/yr)

Amplitude of interannual 
variability between 1990-2019

(PgC/yr)

Trend in 2010s
(PgC/yr/decade)

Models 0.14 ± 0.03 0.34 ± 0.10

Data products 0.25 ± 0.08 0.77 ± 0.38
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- Substantial variabilities in ocean CO2 sink inferred from data products are not reproduced by models
- Ocean CO2 sink estimates from data products and models diverge in 2010s



Conclusions

- 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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Using a hybrid approach

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

Buitenhuis et al. (2019) & Wright et al. (2021)
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Method: step 2
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Variability of the global 
ocean CO2 sink 
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CO2 sink
anomaly
(PgC/yr)

Data products

Amplitude of interannual 
variability between 1990-2019

(PgC/yr)

Step 1 0.13

Data products 0.25 ± 0.08

Step 2 0.23

Global ocean

- The hybrid approach suggests that the model underestimates the amplitude of the interannual variability
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CO2 sink
anomaly
(PgC/yr)

Data products

Amplitude of interannual 
variability between 1990-2019

(PgC/yr)

Trend in 2010s
(PgC/yr/decade)

Step 1 0.13 0.26

Data products 0.25 ± 0.08 0.77 ± 0.38

Step 2 0.23 0.08

Global ocean

- The hybrid approach suggests that the model underestimates the amplitude of the interannual variability
- Does not support a strong increase of the oceanic CO2 sink in 2010s
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CO2 sink
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North (> 30°N)

- Some data products suggest a strong positive trend in 2010s in the North
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Variability of the global 
ocean CO2 sink 

4 out of the 7 data products 
supported this positive trend



CO2 sink
anomaly
(PgC/yr)

North (> 30°N)

- 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

Number of
observations

Decadal trend in 2010s from
data products with highest trend

Decadal trend 
anomaly

(gC/m2/yr/decade)
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Conclusions

- 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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