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1. Figure S1: Colors: Total climatological winter surface density flux calculated using
the methodology from Oldenburg et al. (2021) over densities less than the density where
AMOC reaches 75% of its maximum. Contours: Time-mean winter sea-surface potential
density referenced to 2000 m for a JRA55-HR, b JRA55-LR, ¢) CESM1-HR and d)
CESM1-LR.

2. Figure S2: a) JRA55-HR total surface freshwater flux climatology. b-d) Total sur-

face freshwater flux climatologies (contours) and anomalies relative to JRA55-HR (colors)

for b) JRA55-LR, ¢) CESM1-HR and d) CESM1-LR.
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3. Figure S3: Lead-lag regressions of annual-mean AMOC in density coordinates onto
the first LFC of AMOCo for (a-f) CESM1-HR and (g-1) CESM1-LR. Lead times indicate
anomalies that lead the LFC, i.e., prior to the time of maximum AMOC. Because the LFCs
are unitless, the regressions simply have units of Sv.

4. Figure S4: Lead-lag regressions of mixed-layer depth averaged over January, Febru-
ary and March onto the first LEFC of AMOCo for (a-f) CESM1-HR and (g-1) CESM1-
LR. Lead times indicate anomalies that lead the LFC, i.e., prior to the time of maximum

AMOC. Because the LFCs are unitless, the regressions simply have units of m.
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Figure S1. Colors: Total climatological winter surface density flux calculated using the

methodology from Oldenburg et al. (2021) over densities less than the density where AMOC
reaches 75% of its maximum. Contours: Time-mean winter sea-surface potential density refer-

enced to 2000 m for a JRA55-HR, b JRA55-LR, ¢) CESM1-HR and d) CESM1-LR.
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Total freshwater flux climatology
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Figure S2. a) JRAS5-HR total surface freshwater flux climatology. b-d) Total surface
freshwater flux climatologies (contours) and anomalies relative to JRA55-HR (colors) for b)

JRA55-LR, ¢) CESM1-HR and d) CESM1-LR.
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Lead-lag regressions of annual-mean AMOC in density coordinates onto the first

LFC of AMOCo for (a-f) CESM1-HR and (g-1) CESM1-LR. Lead times indicate anomalies that

lead the LFC, i.e., prior to the time of maximum AMOC. Because the LFCs are unitless, the

regressions simply have units of Sv.
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Winter mixed-layer depth
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Figure S4. Lead-lag regressions of mixed-layer depth averaged over January, February and
March onto the first LFC of AMOCo for (a-f) CESM1-HR and (g-1) CESM1-LR. Lead times
indicate anomalies that lead the LFC, i.e., prior to the time of maximum AMOC. Because the

LFCs are unitless, the regressions simply have units of m.
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