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  Precipitation-SST spatial correlations Windstress-SST spatial correlations 
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ΔSST threshold 0.5°C                 
Drake 0.8 0.9 0.7 0.9 -0.2 0.0 -0.2 0.2 
Mid-Atlantic 0.9 0.8 0.8 1.0 0.4 0.4 0.6 0.9 
Kerguelen 0.9 0.9 0.7 1.0 0.4 0.5 0.1 0.3 
Campbell 0.9 0.9 0.7 0.9 0.1 0.2 0.5 0.7 
                  
ΔSST threshold 0.2°C                 
Drake 0.7 0.7 0.4 0.9 -0.2 0.0 -0.3 0.0 
Mid-Atlantic 0.6 0.5 0.7 0.9 0.0 0.3 0.3 0.7 
Kerguelen 0.8 0.8 0.6 0.9 0.3 0.3 0.0 0.2 
Campbell 0.8 0.8 0.7 0.9 0.0 0.1 0.2 0.6 
                  
ΔSST threshold 0.1°C                 
Drake 0.7 0.7 0.4 0.8 -0.2 0.0 -0.2 0.0 
Mid-Atlantic 0.5 0.5 0.6 0.9 0.0 0.2 0.2 0.5 
Kerguelen 0.8 0.7 0.6 0.9 0.3 0.3 0.0 0.2 
Campbell 0.8 0.8 0.6 0.9 0.0 0.1 0.2 0.5 
                  
ΔSST threshold 0°C                 
Drake 0.6 0.6 0.4 0.8 -0.2 0.0 -0.2 0.0 
Mid-Atlantic 0.4 0.4 0.5 0.8 0.0 0.2 0.1 0.4 
Kerguelen 0.8 0.7 0.6 0.9 0.3 0.3 -0.1 0.2 
Campbell 0.7 0.8 0.6 0.9 0.0 0.1 0.1 0.4 

 58 

Table S1: Sensitivity of correlations of SST with precipitation and windstress to the ΔSST threshold used 59 
and the time interval in the simulation over which the fields are averaged.   Left four columns are 60 
correlation coefficients between SST and precipitation and Right four columns are correlation coefficients 61 
between SST and the magnitude of the windstress. Rows show the correlations for each of the four 62 
experiments, ordered in four blocks from top to bottom for ΔSST thresholds of 0.5°C, 0.2°C, 0.1°C, and 63 
0°C.  64 

 65 

 66 
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 67 
Figure S1: The sea surface height (SSH) field in the Southern Ocean for 2020 from satellite 68 

observations (a) compared to the last year in the model (b). Units are meters.  69 
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 70 

Figure S2: The barotropic streamfunction averaged over year 250-300 of the simulation for (from top 71 
to bottom) the Control, Drake, Mid-Atlantic, Kerguelen and Campbell experiments overlying the 72 
bathymetry in meters below sea level.   73 
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 76 

Figure S3: Evaporation in the control simulation (top) and anomalies from the control simulation in the 77 
four experiments, averaged over model years 1300-1400.  78 
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 80 

Figure S4: Winds at 925 hPa in the control simulation (a) and the anomalies from the control in the 81 
four perturbation experiments (b-e) averaged over the final 100 years of the experiments. In the control 82 
simulation (a), the colour indicates the wind speed and the arrows the wind speed and direction. In the 83 
anomaly plots (b-e), the colour indicates the difference of the wind speed and the arrows the difference in 84 
the wind velocity between the perturbation experiment and the control (m/s).  85 
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 86 

Figure S5: Winds at 850 hPa in the control simulation (a) and the anomalies from the control in the 87 
four perturbation experiments (b-e) averaged over the final 100 years of the experiments. In the control 88 
simulation (a), the colour indicates the wind speed and the arrows the wind speed and direction. In the 89 
anomaly plots (b-e), the colour indicates the difference of the wind speed and the arrows the difference in 90 
the wind velocity between the perturbation experiment and the control (m/s).  91 
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 92 

Figure S6: Winds at 700 hPa in the control simulation (a) and the anomalies from the control in the 93 
four perturbation experiments (b-e) averaged over the final 100 years of the experiments. In the control 94 
simulation (a), the colour indicates the wind speed and the arrows the wind speed and direction. In the 95 
anomaly plots (b-e), the colour indicates the difference of the wind speed and the arrows the difference in 96 
the wind velocity between the perturbation experiment and the control (m/s).  97 
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 98 

Figure S7: Surface winds averaged over years 1300-1400 of the control simulation (a) and the 99 
anomalies from the control in the four perturbation experiments (b-e) for the same period. In the control 100 
simulation (a), the colour indicates the wind speed and the arrows the wind speed and direction. In the 101 
anomaly plots (b-e), the colour indicates the difference of the wind speed and the arrows the difference in 102 
the wind velocity between the perturbation experiment and the control (m/s).  103 
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Figure S8: Changes in the 995 hPa (most northern), 985 hPa (middle), and 995 hPa (most southern) sea 111 
level pressure contours in the control and three experiments were Southern Hemisphere topographic 112 
features are removed.  113 
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 114 
Figure S9: SST in °C (left) and precipitation in mm/day (right) in the control (top row) and anomalies 115 

from the control for the four perturbation experiments (bottom 4 rows) averaged over years 10-20 of the 116 
simulations.  117 
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 120 
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 121 

Figure S10: SST in °C (left) and precipitation in mm/day (right) in the control (top row) and anomalies 122 
from the control for the four perturbation experiments (bottom 4 rows) averaged over years 40-50 of the 123 
simulations.  124 
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Figure S11: SST in °C (left) and precipitation in mm/day (right) in the control (top row) and anomalies 128 
from the control for the four perturbation experiments (bottom 4 rows) averaged over years 90-100 of the 129 
simulations.  130 
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 133 

Figure S12: Surface winds averaged over years 10-20 of the control simulation (a) and the anomalies 134 
from the control in the four perturbation experiments (b-e) for the same period. In the control simulation 135 
(a), the colour indicates the wind speed and the arrows the wind speed and direction. In the anomaly plots 136 
(b-e), the colour indicates the difference of the wind speed and the arrows the difference in the wind 137 
velocity between the perturbation experiment and the control (m/s).  138 
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 140 

Figure S13: Surface winds averaged over years 40-50 of the control simulation (a) and the anomalies 141 
from the control in the four perturbation experiments (b-e) for the same period. In the control simulation 142 
(a), the colour indicates the wind speed and the arrows the wind speed and direction. In the anomaly plots 143 
(b-e), the colour indicates the difference of the wind speed and the arrows the difference in the wind 144 
velocity between the perturbation experiment and the control (m/s).  145 
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 147 

Figure S14: Surface winds averaged over years 90-100 of the control simulation (a) and the anomalies 148 
from the control in the four perturbation experiments (b-e) for the same period. In the control simulation 149 
(a), the colour indicates the wind speed and the arrows the wind speed and direction. In the anomaly plots 150 
(b-e), the colour indicates the difference of the wind speed and the arrows the difference in the wind 151 
velocity between the perturbation experiment and the control (m/s).  152 
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