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Supplementary Figure 1: AMOC strength and interannual change rate.

The annual-mean AMOC strength and the rate of AMOC change spanning 1850 to 2100. The
top panel shows the AMOC strength derived from CMIP6 simulations under three scenarios:
(a) Historical + SSP-126, (b) Historical + SSP-245, and (¢) Historical + SSP-585, alongside
RAPID observations from 2004 to 2021 (red line). The bottom panel shows the AMOC change
rate (AAMOC/year) from CMIP6 simulations under the same scenarios: (d) Historical + SSP-
126, (e) Historical + SSP-245, and (f) Historical + SSP-585. In the bottom panel, red (blue)
shading indicates a positive (negative) AMOC change rate.
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AAMOC & ANSHF

Supplementary Figure 2: Multi-model relationship between AMOC changes and surface
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and (g) AAMOC and AS (0-1000m salinity average), at each grid cell. Here, A implies the
temporal change from 1990 to 2050. It correlates the differences in AAMOC across models
with the inter-model differences in ANSHF, AFreshwater flux, ATemperature, and ASalinity at
each grid cell. (b, d, f, h) Multi-model correlation between (b) AAMOC and ANSHF, (d)
AAMOC and AT, (f) AAMOC and AFWF, and (h) AAMOC and AS, averaged over the
Labrador Sea (ornage dotted line in (a)) in Historical and SSP-126 scenario simulations. The

gray-dashed lines in (b, d, f, h) indicate the regression lines of the multi-models.
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Supplementary Figure 3: Multi-model relationship between AMOC changes and surface

Same as Supplementary Fig. 3 except for Historical and SSP-585 scenario simulations.
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Supplementary Figure 4: Changes in meridional salt transport

(a) The CMIP6 annual-mean meridional salt transport at 50°N spanning 1970 to 2100 from

CMIP6 simulations under Historical and SSP-245 scenarios. (b) Multi-model correlations
between ASalt transport and ASalinity (0-1000 m average), averaged in the Labrador Sea in
Historical and SSP-245 scenario simulations. Here, A implies the temporal change from 1990

to 2050. The gray-dashed lines in (b) indicate the regression lines of the multi-models.
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Supplementary Figure 5: Multi-model relationship between surface turbulent heat flux

changes and NSHF cahnges

Multi-model correlation between (a) Aturbulenta heat flux (sensible + latent heat flux) and
ANSHEF, (b) A(surface air temperature) and ANSHF, and (c) A(surface specific humidity) and
ANSHEF, averaged over the Labrador Sea in Historical and SSP-245 scenario simulations. The

gray-dashed lines indicate the regression lines of the multi-models.



59  Table S1. Information of CMIP6 list and member used in this study.

Model Member Reference
ACCESS-CM2 rlilplfl, r2ilplfl, r3ilplfl, r4ilplfl, | ref.!
r5ilplfl
ACCESS-ESM1-5 rlilplfl, r2ilplfl, r3ilplfl, r4ilplfl, | ref. 23
rSilplfl
BCC-CSM2-MR rlilplfl ref. 4
CAMS-CSM1-0 rlilplfl ref. °
CanESMS5 rlilp2fl, r2ilp2fl, r3ilp2fl, r4ilp2fl, | ref.®
r5ilp2fl
CanESM5-CanOE rlilp2fl, r2i1p2fl, r3ilp2fl ref. ®
CAS-ESM2-0 rlilplfl, r3ilp1fl ref. ’
CESM2 rdilplfl, r10ilplfl, r1lilplfl ref. 8
CESM2-WACCM rlilplfl ref. 8
CMCC-CM2-SR5 rlilplfl ref. °
CMCC-ESM2 rlilplfl ref. 1°
CNRM-CM6-1 rlilplf2, r2ilplf2, r3ilplf2, r4ilplf2, | ref. 1!
rSilplf2
CNRM-CM6-1-HR rlilp1f2 ref. 11
CNRM-ESM2-1 rlilp1f2 ref. 12
FGOALS-f3-L rlilplfl ref. 13
FGOALS-g3 rlilplfl ref. 14
FIO-ESM-2-0 rlilplfl, r2ilplfl, r3ilp1fl ref. 1°
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GISS-E2-1-G rlilplf2, r2ilplf2, r3ilplf2, rdilplf2, | ref. 1©
rSilplf2

GISS-E2-1-H rlilplf2, r2ilplf2, r3ilplf2, rdilplf2, | ref. ¥’
rSilplf2

HadGEM3-GC31-LL |rlilplf3 ref. 18

IPSL-CM6A-LR rlilplfl, r2ilplfl, r3ilplfl, rdilplfl, | ref. 1°
r6ilplfl

MIROC6 rlilplfl, r2ilplfl, r3ilplfl, rdilplfl, | ref. %
rSilplfl

MIROC-ES2L rlilplf2, r2ilplf2, r3ilplf2, rdilplf2, | ref. 2
r5ilplf2

MPI-ESM1-2-HR rlilplfl, r2ilp1fl ref. 22

MPI-ESM1-2-LR rlilplfl, r2ilplfl, r3ilplfl, r4ilplfl, | ref. 2
rSilplfl

NESM3 rlilplfl, r2ilp1fl ref. 2

NorESM2-LM rlilplfl ref. ®

NorESM2-MM rlilplfl ref. ®

TaiESM1 rlilplfl ref. 2

UKESM1-0-LL rlilplf2, r2ilplf2, r3ilplf2, r4ilplf2, | ref. %’

r8ilplf2
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