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Introduction
Antarctic ice core and deep ocean sediment core records imply that Insolation at
the interglacial climate during Marine Isotope Stage 13 (MIS 13, June 651
~524 to 474 kyr BP) was relatively cold, and ice sheets were likely

larger than today (Lisiecki and Raymo, 2005; EPICA Community . oo
Members, 2006; Jouzel et al., 2007). The CO, values were also parameters — -,
relatively low of around 240 ppm. MIS 13 is a long-lasting E;f?ss'on
interglacial that can be divied into three sub-stages (MIS 13a-c¢), 3
corresponding to marine isotopic events MIS 13.1-13.3. MIS 13.1 is ?pe;t:ﬁ)swo '-
also divided 1nto three sub-stages (with MIS 13.11-13.13). Here we o .
model the MIS 13 climate with a coupled climate-ice sheet model ?Stfg::':”')ce 32:
AWI-ESM1.2-LR under different orbital configurations at 495, 506 Pl Oka oo
and 517 kyr BP. CO, (ppm) vo.

Experimental design

The model AWI-ESM1.2-LLR

Table 1 Orbital parameters and greenhouse gases concentrations.
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Fig.1 The boreal summer
insolation at 65 N (red). The
orbital parameters from
Berger (1978): Obliquity
(yellow), Eccentricity (brown)
and Precession parameter
(green). Benthic 6180 from
Lisiecki and Raymo (2005,
black). oD from Antarctic ice
core (Jouzel et al., 2007,
blue). CO, record from
Honisch et al. (2009, purple).
The dots indicate the
respective values for
preindustrial (Pl).

— Asynchronous
coupling: 1x100

— Initial condition:
present-day ice
sheets
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Obliquity effect
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Fig.4 The simulated ice thickness for
different experiments.

Conclusions
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Table 2 Simulated global mean surface air temperature and Northern
Hemisphere ice sheet volume.

Exp. Name Global mean SAT (°) NH Ice Volume (m SLE)

PI 0-ka
495-ka
506-ka
517-ka

12.80
11.88
11.90

11.60

~11

~25

~10
~27.5

Ice thickness [m] reason for causing this phenomenon.

[. Different astronomical configurations have different influence on Earth’s climate:
a) Boreal summer at perihelion = warmer NH summer = NHIS decrease;
b) Lower obliquity = cooling over polar, high elevation regions = NHIS

II. The Cordilleran Ice Sheet 1s more sensitive and has a faster response to boreal
summer 1nsolation change than the other large scale Northern Hemisphere 1ce sheets. This
indicates that different ice sheets might have different development processes.

III. No 1ce sheets build up over northeastern North America and Eurasia in our

> simulations. Probably because of the multi-stability of the ice sheets which could be a
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