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Early modeling studies showed that changes in 
AMOC affect!

•  Ocean Carbon Storage!

•  Land Carbon Storage!

•  Atmospheric CO2!

Summary
Ice core data suggest CO2 increases if AMOC 
is shutdown.!



Ocean Carbon Cycle

•  Solubility Pump!

•  Biological Pump!

•  Soft Tissue (organic carbon)!

•  Hard Tissue (CaCO3)!



It contributes ~1/3 to the total global!
surface-to-deep DIC gradient !
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The Ocean’s Carbon Pumps
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NADW injects relatively !
low preformed nutrients !

into deep ocean.!
!

This makes biological!
pump efficient.!

!
AABW & AAIW inject high!

preformed nutrients!
into deep ocean.!

!
This makes biological pump !

inefficient.!
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Hypothesis
AMOC shutdown decreases!

input of low pre-formed nutrients!
thus increases the pre-formed !
nutrient inventory of the ocean!
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Simulated changes!
in CO2 are similar!
to observations.!



Schmittner and Lund (2015) Climate of the Past!

Simulated changes!
are highly 
correlated!

with sediment!
reconstructions 

(r=0.85)!
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FW fluxes in SO and EEqP!
required to simulate 

observed CO2 increase!
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Land carbon response!
is sensitive to initial 

conditions!
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Observed!
centennial CO2 variability!

remains unexplained.!
!

Is there an AMOC connection?!
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Conclusions!

•  Multi-millennial CO2 changes due to AMOC effects 
on biological pump efficiency!

•  Rapid CO2 changes remain unexplained (Land ?)!

•  Multi-centennial CO2 changes in Holocene remain 
unexplained!


