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Goal: Investigate effects of AMOC strength
and depths separately. AMOC depth

Strategy: Compare equilibrium simulations
of isotope-enabled model, which fill AMOC
strength vs AMOC depth phase space, with
sediment data from the Last Glacial
Maximum (LGM)

—>
AMOC strength
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Methods

Climate Model

* Oregon State University version of University of Victoria model (OSU-UVic)

 Model of Ocean Biogeochemistry & Isotopes (MOBI) includes 613C and
radiocarbon (A14C)

 LGM Boundary Conditions
» Vary Southern Ocean buoyancy fluxes

 Add freshwater fluxes in North Atlantic



Sediment Data

Radiocarbon (Skinner et al., 2017)
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Correlation Coefficient
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Correlation coefficient
depends mostly on
AMOC depth.

RMS error depends
mostly on AMOC
depth.
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RMS error is normalized by estimated
combined model & data errors (0.28 %o

based on modern data).

An RMSE <~1 indicates consistency

between model and data.



013C

Correlation coefficient
depends mostly on
AMOC depth.

RMS error depends
mostly on AMOC
depth.

Global fit dominated
by Atlantic.

Indian-Pacific data

seem to slightly favor
week AMOC.
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Radiocarbon

Correlation coefficient
relatively insensitive.

RMS error mostly
depends on AMOC
depth.
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SO res. age ('*C vy)

SO res. age ('*C vy)
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AMOC depth strongly affects
Southern Ocean reservoir age!
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Effects of AMOC Strength ‘SC (permil) '*C age ('*C y
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Conclusions

» Carbon isotopes provide strong constraints on AMOC depth, but not on
AMOC strength

« LGM AMOC depth was 2,000-2,500 m (500-1,000 m shallower than today)

« LGM AMOC strengths between 8 and 17 Sv are all similarly consistent with
the data

* These results are consistent with Gu et al. (2020) CESM study

* Future work: include additional paleo tracers such as Neodymium isotopes
and Protactinium Thorium ratios, which may be more sensitive to AMOC
strength changes
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Global ocean DIC (Pqg)
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More sensitive to AMOC

depth than AMOC strength.
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