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Introduction

Climate is changing

IPCC AR5 temperature increases 1850-2300
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Only the best case scenario RCP 2.6 is

e h|StOTICAI not above 2.0°C by 2100, and also
e RCP2.6
== RCP4.5
e RCP6.0
RCP8.5

does not increase higher after 2100.
The otherscenarios are above 2.0°C
by 2100 (fullrange)and temperature
increases substantially after 2100,
relatively more the higherthe 2100
increase. All these are still increasing
(slowing down very slowly) at 2300.

These projections do not
include the extra warming
from large planetary sources
of feedback emissions. This
extra warming increases
with temperature

and time, making the

upper ranges here more
likely than the medians

from IPCC ARS
Figure 12.5
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IPCC 2014 ARS global temperature increase projections to 2300 (from 1850)
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Sea level change (mm)

Sea level is rising!
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Introduction

In the near future (2100 CE),
thermal expansion seems to

be the dominant factor to sea- 21st century sea level rise projections
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Introduction

... but ice sheets have the potential to contribute
much more, considering longer multi-centennial
time scales (Pattyn & Morlighem, 2020), and
could have crossed decisive tipping points (e.g.
Garbe et al., 2020, King et al., 2020).

PONT

Global warming threatens to cause
irreversible iceloss in the Antarctic

« Greenland: 6.5 m

. West Antarctica (and Peninsula): 5.6 m

« [East Antarctica: 52.2 m

Garbe et al. (2020)
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Motivation

Past interglacials can be seen as
naturally forced possible analogues
to future conditions of our climate
and ice sheets.

Within these periods, marine
isotopic substage 11c (MIS11c,
424-394 thousand years ago,
ka) is a good candidate for
analysis.

Why MIS11c?

Temperature relative to preindustrial
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« Closest analogue to present-day climate

. Longest interglacial in the Quaternary

« Lack of information and no consensus on

Antarctica’s response to the extensive

warming period
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Aim
Questions we wanted to answer:
. How did the AIS respond to the warming of MIS11c in terms of:
AlS minimum configuration
Timing
Potential sea level contribution

« What was the main driver of the changes in the AIS volume?
- Warming duration
- Peak temperature
- Changes in precipitation

- Changes in the oceanic forcing
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Results

The choice of climate record (a) and of initial geometry
played a much stronger role compared to the choice of

reference points for scaling (b), centennial-scale

variability (c), and different sea-level reconstructions (d)
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Results

The choice of climate record (a) and of initial geometry
played a much stronger role compared to the choice of
reference points for scaling (b), centennial-scale
variability (c), and different sea-level reconstructions (d)
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Results & discussion i
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Results & discussion

Testing thresholds in ocean temperature for WAIS collapse

Comparing conditions pre- and post-tipping point at 412 ka for EDC (left)
and longer peak durations for Vostok (right) experiments

Yellow points mark the time of WAIS collapse
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Conclusions

Questions we wanted to answer:

How did the AIS respond to the warming of MIS11c in terms of:

« AIS minimum configuration: WAIS collapse is dependent on the choice of climate forcing;
EAIS depends on the initial condition

. Timing: WAIS collapses after the ocean is above a temperature threshold (0.4 °C above PI)
for ca. 4 kyr

. Potential sea level contribution:
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Thank you for your time!!

Contact: Martim Mas e Braga
martim.braga@natgeo.su.se
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