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Introduction

* Change in sea level is a major concern for coastal managers and society at large, and occurs over a wide range of temporal and spatial scales — with many contributing factors making
it an integral measure of climate change;

* The IPCC 5™ assessment report (AR5) stressed an increased confidence in projections of global mean sea level, owing to improved physical understanding of components of sea level,
improved agreement of process-based models with observations, and the inclusion of ice-sheet dynamical changes ;

* The stability of marine sectors of the Antarctic ice sheet in a warming climate has been identified as the largest source of uncertainty in projections of future sea-level rise.
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* Over the period 1993 to 2010, GMSL
rise is with high confidence consistent
with the sum of the observed contributions from ocean thermal expansion, changes
in glaciers, Greenland ice sheet, Antarctic ice sheet and land water storage.
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* Time of emergence, when signal due to human influence emerges from natural
variability, substantially earlier for regional sea level (2020 for 50 %of oceans)
than for surface air temperature (Lyu et al, Nature Climate Change, 2014) ;
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* In projections, thermal expansion accounts for
30-55 % of 21t century GMSL rise and glaciers
for 15-35 % ;
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Methodological developments
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about 1°C (medium confidence) but less than about 4°C (medium confidence) would
lead to the near-complete loss of the Greenland ice sheet over a millennium or more,
causing a GMSL rise of up to 7 m.

* Improving projections of ice sheet contributions to sea-level is a key focus of the Ice Sheet
Model Intercomparison Project (http:/mww.climate-cryosphere.org/activities/targeted/ismipé) (Figure).

Recent scientific advances since the AR5: Antarctic ice sheet

* Potential sea-level rise from Antarctic ice sheet instability constrained by present day observations (ritz et al, Nature, 2015) ;
* Using paleoclimate data to assess the response to the Antarctic ice sheet to ocean warming and/or atmospheric CO, concentration (Dutton et al., Science, 2015) ;

e Assessing the multi-millennial commitment of the Antarctic ice sheet to future sea-level rise: substantial ice loss prevented only in RCP2.6 ; higher emissions lead to 0.6-3 m contribution
to sea level rise by 2300 (Golledge et al, Science, 2015) ;

 Calibration of processes against paleoclimate sea level estimates: hydrofracturing of buttressed ice shelves and structural collapse of marine-terminated ice cliffs give Antarctica the
potential to contribute more than one meter GMSL rise by 2100 and more than 15 m by 2500 if GHG emissions continue unabated (DeConto and Pollard, Nature, 2016).
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