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Figure S1 Control simulation (LGM_0.15) of the experiment LGM_0.15_CO2. (a) the CO2 

forcing (ppm), (b) the AMOC indices (Sv) of LGM experiment [Zhang et al 2013]9 (blacked 

line), 0.15Sv NA-hosing experiment (blue line), and the increasing CO2 scenario of experiment 

LGM_0.15_CO2 (red line). The perturbation is shut down in the hosing experiment after 801st 

model years, while the hosing continues all through the experiment LGM_0.15_CO2 as a 

background climate to mimic the sea level rise.   
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Figure S2 Time series of climate variables in CO2_Hys. (a-f) The indices of sea surface 

temperature (°C), air-sea surface temperature contrast (°C), surface heat flux (W/m2, the 

negative represents ocean heat loss), sea surface salinity (psu), Subpolar Gyre strength (Sv) 

and mixed layer depth (m) over the NENA; (g) global SAT index (°C), (h) sea surface salinity 

index over the WSNA (psu), (i) sea surface salinity index over the EEP (psu), (j) the MFT (Sv) 

across the Atlantic equator, (k) the MFT (Sv ) across the southern boundary of Atlantic 

catchment (29°S), (l) barotropic stream function (Sv) across Drake Passage. X-axis (model 

years, units: kyr) is same as in Fig. 1a-g, i.e. negative model years indicate the control 

simulations and the positive represents the experiment CO2_Hys. It is proposed that climate 

variabilities from Southern Hemisphere have the potential of triggering the AMOC recovery 
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from a sluggish AMOC state, e.g. salt import across the southern boundary of the Atlantic 

catchment (29°S)31,32 and Drake Passage effect54. In addition to a weakened Drake Passage 

effect in the interval A-B of the weak AMOC mode (l), the experiment CO2_Hys is also 

characterized by an increased freshwater import across 29°S as the CO2 increases, as shown in 

k). This indicates climate variability from Southern Hemisphere is of minor importance on 

triggering the abrupt AMOC transitions. In combination with the increased MFT across the 

equatorial Atlantic Ocean (j), this evidence further suggests that alterations of tropical water 

vapor export55 and the meridional freshwater transport (MFT) in the North Atlantic Ocean are 

of particular importance30 on stimulating the AMOC recovery. 
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Figure S3 Climatology annual mean sea-ice concentration in the strong AMOC state of 

experiment CO2_Hys (a) and LGM_0.15_CO2 (b). The strong AMOC states are defined as 

climatology mean of AMOC peak phases just after AMOC recovery in the warming scenarios 

of CO2_Hys and LGM_0.15_CO2. units: percentage. 

 

Fig.	R1	sea	ice	concentration	in	the	North	Atlantic	in	the	strong	AMOC	mode	of	experiment	CO2_Hys
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Figure S4 Simulated annual mean surface temperature and precipitation anomaly 

between the weak and strong AMOC modes with corresponding paleoclimate 

reconstructions. (a) Simulated surface air temperature and sea surface temperature (°C) 

anomaly (shaded) with reconstructed temperature changes (dots); (b) simulated precipitation 

(mm/day) anomaly with superimposed precipitation records (dots). The simulated climatology 

of the weak and strong AMOC modes is defined as time-mean of period BD’ and B’D as 

prescribed in Figure 1a, respectively. In a), red and blue dots quantitatively represent warm and 

cold conditions, respectively, during cold stadials, as also shown in Table S2. In b), green and 












































