
IPICS International Partnerships in Ice Core Sciences

Abstract ID : 141

Dansgaard-Oeschger events in climate models:
Review and baseline MIS3 protocol

Content
Frequent well documented Dansgaard-Oeschger (D-O) events occurred throughout the Marine Isotope Stage
3 (MIS3; approximately 25 – 60 ka) period. The climate modelling community up to now has not been able to 
answer the question: Are our climate models too stable to simulate D-O events? To address this, this study 
lays the ground-work for a MIS3 D-O protocol for CMIP-class models. We review: necessary D-O definitions; 
current progress on simulating D-O events in IPCC-class models (processes and published examples); and 
consider evidence of boundary conditions under which D-O events occur. We find that no model exhibits
D-O like behaviour under pre-industrial conditions. Some, but not all, models exhibit D-O like oscillations 
under MIS3 and/or Last Glacial Maximum (21 ka) conditions. Greenhouse gases and ice-sheet configurations
are crucial. However most modelling groups have not run simulations of long enough duration to be sure 
which models do capture D-O like behaviour, under either MIS3 or LGM states. We propose a MIS3 baseline 
protocol at 38 ky (38 to 32 ky) period, which (1) shows a regular sequence of D-O events, and (2) features the 
intermediate ice-sheet configuration and central-to-low MIS3 greenhouse gas values which our review sug-
gests are most conducive to D-O like behaviour in models. The protocol also covers insolation, and freshwater 
forcing. Alongside this baseline, previous work suggests that a kicked Heinrich meltwater baseline variant 
may also be helpful in preconditioning a state in models which is conducive to D-O events. This review and 
protocol help unify the work of model groups when investigating MIS3 D-O oscillations under a common 
framework.
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