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In order to answer the question, "How is ocean acidification progressing in
the Southern Ocean now?", we developed the parameterization of carbonate species (DIC, Alk, pH) and
nitrates in the Southern Ocean, and clarified the detailed distributions of carbonate species and

nitrates in the Southern Ocean in quasi-real time. These results indicate that ocean acidification
in the Southern Ocean is progressing at a rate of 0.004 pH/year, which is twice as fast as the
average for the entire ocean, and that anthropogenic C02 uptake in the Southern Ocean is responsible
for absorbing as much as 40% of the whole ocean.
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Pacific  Atlantic Indian SO
Water
column
average  24.4+0.6 37.2+12 35.5+1.0 31.9+0.6
inventory
(mol/m?)
Area (km?) 53x107  2.8x107 4.6x107 13x107
Total
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392.58 Pg-C global CO, emission  [Friedlingstein et al., 2020]
1/4 atmospheric CO,absorbed by ocean [Le Quere et al., 2015)

>  >40% global oceanic anthropogenic CO,
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