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Dansgaard-Oeschger Events

Greenland Temperature (Dansgaard et al 1993)
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e.g. Boehm et al 2015; Henry et al 2016

AMOC Changes => DO events
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Freshwater perturbation is supposed to be the main trigger for DO events.
Freshwater controls climate stability (AMOC stability)
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Debate:

1. Freshwater timing, magnitude and history
(e.g. Bond et al 1995, Alvarez-Solas et al 2010, Barker et al 2015)

2. Linear response of AMOC to freshwater in AOGCMs (e.g. Liu et al 2009) # seLmnovrz
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Millennial variability at intermediate sea level
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Bistable system at intermediate sea level
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Bipolar thermal seesaw: Model & Data
Interstadial - stadial
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Nevertheless ...
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Records in Greenland ice core are characterized by an Antarctic-style climate variability, which
cannot be explained by nonlinearity of the AMOC alone.

The Antarctic-style signal (temperature and atmospheric CO,) can also be found in other
proxy data, indicating existence of a global agent controlling on millennial-scale climate
variability.
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1. DO events are very evident when atmospheric CO, levels are at intermediate level, in
addition to intermediate ice volume.
2. Big DO events are in company with CO, variations.
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Bistable system at intermediate sea level

: Zhang et al 2014 Nature |
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Zhang et al. in revision in Nature Geosci.
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Zhang et al. in revision in Nature Geosci.
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Taking home message ...

Ice sheet height and atmospheric CO, are key control on glacial climate I
(AMOC) stability within glacial-interglacial cycles.

CO, might represent an internal feedback agent by promoting
spontaneous transitions between climate states during glacials.

A combination of the three controlling factors (ice sheet height,
atmospheric CO, and freshwater) can explain a broader spectrum of
millennial-scale variability and abrupt climate transitions, e.g. Balling-
Allergd warming (~14.6ka BP) during the last deglaciation.

Thanks for your attention, questions are warmly welcome!
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