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We carried out numerical experiments of climate, ocean and ice sheets in the

past, present and future by using models called MIROC, COCO, IclES, and SICOPOLIS. We show that
OGCM simulation with sedimentary process considering enhanced Southern Ocean salinity stratification
and iron fertilization from glaciogenic dust during glacial periods improves the modeled glacial
deep water and simulate the drawdown of glacial atmospheric pC02. The simulations of mass loss of
the Antarctic ice sheet using SICOPOLIS show that, by the year 3000AD, the unabated warming pathway
produces a mass loss of the West Antarctic ice sheet and a sea-level rise equivalent of 1.5 to 5.4
metres, even keeping the climate forcing unchanged after 2100AD. We also demonstrate that changes in
atmosphere parameters associated with the fraction of cloud thermodynamic phase in a climate model
reduce the biases in the warm SST over the modern Southern Ocean, and then reproduce the Southern
and global Ocean at the LGM.
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