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Understanding the interaction between ice sheets, ocean and atmosphere under
large scale climate changes of the past
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To understand the interaction between ice sheets, ocean and atmosphere of
the past, we simulated the glacial cycles at 1.6 to 1.2 million years before present and show that
the large amplitudes of obliquity and eccentricity helped to determine the ice age termination and
establish robust 41,000-year glacial cycles. Using an atmosphere-ocean coupled climate model, MIROC,

we successfully simulated the millenial scale climate change, such as Dansgaard-Oschger
oscillation, Boelling/Alleroed and Younger Dryas events as an unforced intrinsic oscillation of
atmosphere-ocean-sea ice system under certain condition. The results of simulations of the two past
ice age termination (T1 and T2) , together with Northern Hemisphere ice sheet model experiments
suggest the importance of the transient climate and ocean (AMOC) responses to the different orbital
forcing conditions of T1 and T2, through the mechanisms of mass loss of the Northern Hemisphere ice
sheet and meltwater influx to the ocean.
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