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1. INTRODUCTION

Climate models commonly show that the AMOC weakens in response to increasing

2. WHAT CAUSES THE MODEL SPREAD OF AMOC WEAKENING?

a) Mean state climate in the N. Atlantic

CO, (IPCC, 2013, 2021). While the models qualitatively agree on the sign of AMOC | Models with stronger mean state |,
AMOC tend to ..

weakening, they disagree on the projected magnitudes.

* Studies show that the models with stronger mean state AMOC correspond to stronger
AMOC weakening to CO, increase (Fig 1; Gregory et al., 2005; Jackson et al., 2020).
However, explanations for the diverse magnitudes of AMOC weakening among models
and their dependence on the mean state climate are not fully understood.

* |n this work, we propose mechanisms to explain the spread of model projections of
AMOC weakening and its dependence on mean state climate.
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3. IDEALIZED EXPERIMENTS
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b) Subsurface warming in the Labrador Sea
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4. SUMMARY & CONCLUSION
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For the models with strong mean state AMOC strength, the upper Labrador Sea is warmer, saltier, with less sea
ice and stronger upward turbulent fluxes. The stratification over the upper ocean (<500m) is weaker, thus the
mixing is stronger. Opposite is also true for the models with weak mean state AMOC (Fig 2).
In response to CO, forcing, a stronger mixing of the surface warming to the subsurface (500-1000m) occur in
the models with less stratified mean-state Labrador Sea, especially during late winter to early spring (Fig 3).
The subsurface warming and the corresponding density decrease drive the AMOC weakening at a leading
timescale of 1-5 years, consistent with the advective timescale of the DWBC (Fig 4).
|dealized experiments support the driving role of subsurface warming in AMOC weakening. The subsurface
warming occurring at 500-1000m drives the most pronounced AMOC weakening in a timescale of 1-5 years (Fig
8). The Western Atlantic at 1000-2000 m is warmer and the density is weaker, again highlighting the southward
transport by the DWBC (Fig 9).
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