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Likely changes in global sea level by 2081-2100

1.2
[ Sum 2081-2100 relative to 1986-2005 ]
i Thermal expansion ]
1.0k Glaciers .
L Greenland ice sheet (including dynamics) i
= L Antarctic ice sheet (including dynamics) i
s - Land water storage E
S 0.8 Greenland ice-sheet rapid dynamics -
= i Antarctic ice-sheet rapid dynamics b
2 [ ]
@
< 0.6 -
o L 4
12} = -
c
3 04 I ]
E L 4
@ - _I_ 4
Q o -
o
o 0.2 'I' —
Q%__h__iL__h__iL__p

A1B RCP2.6 RCP4.5 RCP6.0 RCP8.5

IPCC AR5 WG1 report (2013)

Steven J. Phipps, IMAS, UTAS Ice sheet sensitivity to marine climate Future Sea Levels Workshop 2/17



How do we project changes in global sea level?

Parallel Ice Sheet Model

Figure 15: PISM’s view of interfaces between an ice sheet and the outside world
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Ice sheet modelling: The case of the ice that won’

a Time-continuous LIG simulations forced by proxy climatology
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Mechanisms of ice sheet instability

MISI MICI
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Marine ice sheet instability (MISI)
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Marine ice

sheet instability (MISI)
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Hydrofracturing and ice cliff failure
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Marine ice cliff instability (MICI)

a Time-continuous LIG simulations forced by proxy climatology

— Model (modern initial conditions)
— Model (glacial initial conditions)
— Observations

110

Soae .
E ;b N\
=5 >
= 1
%] A c
= HY SPTLN N
S A ’ \
=l i \
\\l ”
=5 4
130 125 120 115
Year (kyr ago)

b Maximum retreat

€ Maximum retreat
(glacial initial conditions)

d Maximum retreat
(old model physics)

(modern initial conditions)

Future Sea Levels Workshop

DeConto and Pollard (2016), Nature

Ice sheet sensitivity to marine climate

Steven J. Phipps, IMAS, UTAS



Marine ice cliff instability: observational evidence
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Marine ice cliff instability: observational evidence
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Millennial-scale ice sheet—ocean variability
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Millennial-scale ice sheet—ocean variability

MWP-1A sea ice (20 cm)
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Ice sheet—ocean feedback loops
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Ice sheet—ocean coupling: freshwater fluxes into the ocean
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Consequences for global sea level
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Future research priorities

o Undertake large-scale observational programs to study
the stability of the Antarctic margin.

o Use palaeoclimate data to identify missing processes
and incorporate them into ice sheet models.

o Develop coupled climate—ice sheet models to be used
for future climate projections.
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