Anomalous summertime CO, sink in the subpolar
Southern Ocean promoted by early 2021 sea ice retreat
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Overview

Combining in situ, satellite and reanalysis
information, we found that the anomalous CO,
sink observed by CARIOCA near Bouvet island in
the subpolar Southern Ocean in summertime
2022 was very likely triggered by an early sea ice
retreat event in fall 2021. Surface currents indicate
that surface waters near Bouvet island originate
from a region with a very strong phytoplankton

Summer 2022, very strong CO,, sink, and fresh water mass
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Waters reaching the CARIOCA came from the sea ice edge

Mercator salinity change at 5 m in November 2021
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2022 was an anomalous year !
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Backward trajectories, using Mercator, OSCAR and GlobCurrent total
currents at 15 m, from the 7t" Feb 2022 to the 1t Nov 2021.

A fresh water mass came from the South-West. Waters found at CARIOCA location (0.8° E, 54° S) on the
7t Feb 2022, came from a large phytoplankton bloom (high Chl-a) that occurred in a region where
surface salinity decreased, at around 4-5 °W and 55.5-56.5 °S, near the sea ice edge, on the 15t Nov 2021.
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This suggests that early sea ice
retreat could promote the
development of a strong summer
bloom farther north.
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November mean chl-a (mg.m'3)

Mean Chl-a along CARIOCA position in February plotted
against the mean Chl-a along the backward trajectories in

November, for each year from 2010 to 2022.
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