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UVic Earth System Climate Model

* Coupled ocean, atmosphere, sea ice, sediment, vegetation components
* Includes oxygen isotopes (0'20)
* 3.6° x 1.8° grid, 19 vertical levels
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UVic ESCM: transient simulations

50 ka — 28 ka BP

Forcing:

* orbital parameters

« atmospheric CO,

* ice sheet topography
* meltwater fluxes

Meltwater forci/ng (60=-20%o0)
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Climate response

(63% of variance)

EOF1 on Precipitation [mm m™ yr'1]
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EOF1 on SST [°C]

(58% of variance)

Ocean response
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Climate response
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Ocean response
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Ocean response
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Differences between large stadials and small stadials

Surface i

Ad®O, [%o]

anomaly

ASST [OC] 05’;_.‘] o ' =g 0° etk -

anomaly "™ | e
I 6

I I I I I I | I | 1
120°E 180°E 120°W 60°W 0° 60°E 120°E 180°E 120°W

Ad®O, = f(temperature , circulation , meltwater)



Differences between large stadials and small stadials
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Differences between large stadials and small stadials
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Differences between large stadials and small stadials
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Differences between large stadials and small stadials
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Temperature effect: 26%
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Summary

* The first transient simulations of Marine Isotope Stage 3, including its millennial-
scale 080 variability

- compared with 2 ice core and 20 sediment core records

* Likely a strong link between stadial-interstadial changes and AMOC

- 30-50% weakening of the AMOC during Dansgaard-Oeschger stadials
- complete shutdown during Heinrich stadials

« Significant differences in 880, anomalies between Heinrich stadials and
non-Heinrich stadials

- mainly due to different responses in sea surface temperature and ocean circulation
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