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Detectability of circulation recovery
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AMOC

Peak CO2

Bertini and Tjiputra (in prep.)



Detectability of circulation recovery (ToR = Time of Recovery)
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AOU-ToR North Atlantic section Temperature-ToR North Atlantic section

Bertini and Tjiputra (in prep.)



Can we use oxygen to provide early warning 
for (interior) circulation changes?

How soon can the projected future circulation 
changes be detectable?



Summary

› On multidecadal timescales, subpolar gyre strength drives the interior NASPG oxygen.

› Future projections:
• Steady slows down in NASPG strength over the 21st century
• This leads to deoxygenation in the interior subpolar North Atlantic, twice of the global mean
• Time of emergence of O2 signal is in early 21st century, earlier than T and S
• Interior oxygen can be used to detect anthropogenic-induced circulation change and recovery

Tjiputra et al. (2018), Mechanisms and early detections of multidecadal oxygen changes in the interior
subpolar North Atlantic, Geophysical Research Letters, 45, doi:10.1029/2018/GL077096.
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Discussion points

› Our confidence in oxygen as proxy for circulation strongly depends on the assumption
that Redfield ratio holds today and into the future. Is this reasonable?

› With our advanced understanding in oxygen-physical relationship, should modellers 
guide the observational community or be more involved in designing future ocean
monitoring strategy?
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Labrador MLD and NASPG oxygen relationships
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Projections (best-performing ESMs)
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