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Fig. S1. The zonal mean of the difference in climatological annual mean surface air temperatures (units: °C)
between Pliocene and pre-industrial experiments according to NorESM1-F (left panel) and NorESM-L
(right panel). The black, red, and blue lines represent values over globe, land, and ocean, respectively.
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Fig. S2. The difference in climatological sea surface salinity (units: g kg™) between Pliocene and
pre-industrial experiments according to NorESM1-F (left panel) and NorESM-L (right panel) for the annual
mean (a and b), boreal summer (c and d), and boreal winter (e and f). The zonal mean is shown to the right
of each plot. For each grid, the global mean shift is excluded to emphasize the response of the sea surface

salinity contrast between ocean basins in the Pliocene experiment.
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Fig. S3. Climatological Southern Ocean ideal age (units: year) derived from the pre-industrial (a and b) and

Pliocene (c and d) experiments, and their differences (e and f) according to NorESM1-F (left panel) and
NorESM-L (right panel).



