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Milankovitch phasing
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Switch: internal mechanism or external driven?
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Transition 40 100 kyr
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40-100 kyr transition (MPT)
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Sea level versus Temperature
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Krause et al. 1989

Ice Sheets as part of the Earth system
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Tipping point? Antarctica+Greenland
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Multi-Mission Sea Level Trends

Period_Sep-1092 to fan 2019

Greenland and Antarctica

-\3.2 Sca-level rise has accelerated (extremely likely) due to the combined increased
ice loss from the Greenland and Antarctic ice sheets (very high confidence). Mass loss from the
Antarctic ice sheet over the period 2007-2016 tripled relative to 1997-2006. For Greenland, mass
loss doubled over the same period (likely. medium confidence). {3.3.1; Figures SPM.1, SPM.2;
SPM Al.1}
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An ice sheet F Why Changes in Antarctica?
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Adapted from Mouginot et al. 2014

F Geometrical conditions Greenland and
= Antarctica

Where is the on-going change?
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Dynamical imbalance

ietne. .. . g

(Faculty of Science
Fhysics snd Astrongey]
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Surface meltwater of shelves
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How can ice change it’s mass

accumulation = calving + ablation + bottom melt
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— Lubrication effect ;
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Long-term projections
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EXTREME EVENTS
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More attention to extremes
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Sea level height and recurrence frequency

a) Sch ic effect of | sea level rise on
projected extreme sea level events (not to scale)
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Wrap up

F) Scenario-difference
The difference map shows locations where the HCE becomes annual at least 10 years earlier

under RCP8.5 than under RCP2.6. » Sea level is a stron sigr)]al for emission reductions because of long

s term projections (Plan
Difference
K 4 ¥ ¢ >10 years earlier » Accelerated Ice sheets mass loss
o lem
" : i E",f;';‘;; eadier Extremes are getting more and more important in the discussion
/

— Increased adaptation needed at many locations within decades
— Mitigation benefits large at mid-latitudes

Scenario-difference
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