Detection of a weakening
Southern Ocean carbon sink

Nikki Lovenduski
University of Colorado Boulder

Thanks to
Galen McKinley and Amanda Fay
University of Wisconsin - Madison



Evolution of Southern Ocean CO, exchange

_

>
g 380
¥
2 360
o
O 340
o
o 320
i =
§3oo
&
b 280 T | T T | l | 1 T I
1775 1800 1825 1850 1875 1900 1925 1950 1975 2000
o
§§ A outgassing
o U A E &
SE 11T 117111 w
E ™~ .. 4 A JER. . AR i g . i . A i 4
(T ®,
£U ¥ l l
3 <
N
A uptake

I | | | I I | I | I
1775 1800 1825 1850 1875 1900 1925 1950 1975 2000



Evolution of Southern Ocean CO, exchange
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A note on language
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weakening sink
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Southern Ocean
Sea-Air CO7 flux (PgC yr'1)
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Observed wintertime
pCO, changes
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Trend in pCO,°¢ vs. pCO, 2™
trend
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Research questions

1. Are CO, flux trends affected by the choice
of start/end year or season?

2. Does the observational sampling introduce
biases into the ApCO, trends?

3. Do we have enough observational data to
detect a weakening CO, sink?
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Is the CO, flux trend larger in winter?
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Do we have observational biases?
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Do we have observational biases?
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Do we have enough data?
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Conclusions

1. Are CO, flux trends affected by the choice

of start/end year or season?
Start/end year: Yes.

Season: Not significantly. o
2. Does the observational sampling introduce

biases into the ApCO, trends?
In SO-SPSS: Only slightly.
In SO-ICE: Yes, but also model bias.
3. Do we have enough observational data to

detect a weakening CO, sink?
No, but one promising route to detection is
data from the Drake Passage time series.



